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PREFACE

Introduction

Internationally, code officials recognize the need for a modern, up-to-date residential code addressing the design and construction
of one- and two-family dwellings and townhouses. The International Residential Code®, in this 2006 edition, is designed to meet
these needs through model code regulations that safeguard the public health and safety in all communities, large and small.

This comprehensive, stand-alone residential code establishes minimum regulations for one- and two-family dwellings and town-
houses using prescriptive provisions. It is founded on broad-based principles that make possible the use of new materials and new
building designs. This 2006 edition is tully compatible with all the Infernational Codes® (1-Codes®) published by the International
Code Council® (ICC)®, including the International Building Code®, 1CC Electrical Code®, International Energy Conservation
Code®, International Fxisting Building Code®, International Fire Code®, International Fuel Gas Code®, Internationul Mechanical
Code®, 1CC Performance Code®, International Plumbing Code®, International Private Sewage Disposal Code®, International
Property Maintenance Code®, International Wildland-Urban Interface Code™ and International Zoning Code®.

The International Residential Code provisions provide many bencfits, among which is the model code development process that
offers an international forum for residential construction professionals to discuss prescriptive code requirements. This forum pro-
vides an excellent arena to debate proposed revisions. This model code also encourages international consistency in the application
of provisions.

Development

The first edition of the International Residential Code {2000) was the culmination of an effortinitiated in 1996 by the TCC and con-
sisting of representatives from the three statutory members of the International Code Council at the time, including: Building Offi-
cials and Code Administrators International, Inc. (BOCA), International Conference of Building Officials (ICB(Q) and Southern
Building Code Congress International (SBCCT) and representatives from the National Association of Home Builders (NAHB). The
intent was to draft a stand-alone residential code consistent with and inclusive of the scope of the existing model codes. Technical
content of the 1998 International One- and Two-Family Dwelling Code and the latest model codes promulgated by BOCA, ICBO,
SBCCI and ICC was vsed as the basis for the development, fotlowed by public hearings in 1998 and 1999 to consider proposed
changes. This 2006 edition represents the code as originally issued, with changes reflected in the 2003 edition, and further changes
developed through the ICC Code Development Process through 2005. Residential electrical provisions are based on the 2003
National Electrical Code®™ (NFPA-70). A new edition such as this is promulgated every three years.

Fuel gas provisions have been incloded through an agreement with the American Gas Association (AGAY}. Electrical provisions
have been included through an agreement with the National Fire Protection Association (NFPA).

This code is founded on principles intended to cstablish provisions consistent with the scope of a residential code that adequately
protects public health, safety und welfare; provisions that do not unnecessarily increase construction costs; provisions that do not
restrict the use of new materials, products or methods of construction; and provisions that do not give preferential treatment to par-
ticular types or classes of materials, products or methods of construction.

Adoption

The International Residential Code 1s available for adoption and use by jurisdictions internationally. 1ts use within a governmental
jurisdiction is intended to be accomplished through adoption by reference in accordance with proceedings establishing the jurisdic-
tion’s laws. At the time of adoption, jurisdictions should insert the appropriate information in provisions requiring specific local
information, such as the name of the adopting jurisdiction. These locations are shown in bracketed words in small capital letters in
the code and in the sample ordinance. The sample adoption ordinance on page v addresses several key elements of a code adoption
ordinance, including the information required for insertion into the code lext.

Maintenance

The International Residential Code is kept up to date through the review of proposed changes submitted by code enforcing officials,
industry representatives, design professionals and other interested parties. Proposed changes are carefully considered through an
open code development process in which all interested and affected parties may participate.

The contents of this work are subject to change both through the Code Development Cycles and the governmental body that enacts
the code inte law. For more information regarding the code development process, contact the Code and Standard Development
Department of the International Code Council.
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The inaintenance process for the fuel gas provisions is based upon the process used to maintain the faternational Fuel Gas Code, in
conjunction with the American Gas Association. The maintenance process for the electrical provisions is undertaken by the
National Fire Protection Association,

While the development procedure of the International Residential Code assures the highest degree of care, ICC and the founding
members of ICC and its members and those participating in the development of this code do not accept any liability resulting from
compliance or noncompliance with the provisions because ICC and its founding members do not have the power or authority to
police or enforce compliance with the contents of this code. Only the governmental body that enacts the code into law has such
authority.

Marginal Markings

Solid vertical lines in the margins within the body of the code indicate a technical change from the requirements of the 2003 edition.
Deletion indicators in the form of an arrow (=) are provided in the margin where an entire section, paragraph, exception or table has
been deleted or an item in a list of items or a table has been deleted.
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ORDINANCE

The International Codes arc designed and promulgated to be adopted by reference by ordinance. Jurisdictions wishing to adopt the
2006 International Residential Code as an enforceable regulation governing one- and two-family dwellings and townhouses should
ensure that certain factual information is included in the adopting ordinance at the time adoption is being considered by the appro-
priate governmental body. The following sample adoption ordinance addresses several key elements of a code adoption ordinance,
including the information required for insertion 1nto the code text.

SAMPLE ORDINANCE FOR ADOPTION OF THE
INTERNATIONAL RESIDENTIAL CODE

ORDINANCE NO.

An ordinance of the [JURISDICTION] adopting the 2006 edition of the International Residential Code, regulating and governing the
construction, alteration, movement, enlargement, replacement, repair, equipment, location, removal and demolition of detached
one and twe family dwellings and multiple single family dwellings (townhouses) not more than threes stories in height with separate
means of egress in the [JURISDICTION]; providing for the issuance of permits and coliection of fees therefor; repealing Ordinance
No. of the [JURISDICTION] and all other ordinances and parts of the ordinances in conflict there with.

The [GOVERNING BODY] of the [JURISDICTION] docs ordain as follows:

Section 1. That a certain document, three (3) copies of which are on file in the office of the [TITLE OF JURISDICTION'S KEEPER OF
RECORDS] of [NAME OF JURISDICTION], being marked and designated as the International Residential Code, 20006 edition, includ-
ing Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED) (see fnrernational Residential Code Section R102.5,
2006 edition), as published by the International Code Council, be and is hereby adopted as the Residential Code of the [JURISDIC-
TION], in the State of [STATE NAME] for regulating and governing the construction, alteration, movement, enlargement, replacement,
repair, equipment, location, removal and demalition of detached one and two family dwellings and multiple single family dwellings
{townhouses) not more than threes stories in height with separate means of egress as herein provided; providing for the issuance of
permits and collection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and terms of said Resi-
dential Code on file in the office of the [JURISDICTION] are hereby referred to, adopted, and made a part hereof, as if fully set out in
this ordinance, with the additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance.

Section 2. The following sections are hereby revised:
Section R101.1. Inseri: [NAME OF JURISDICTION]
Table R301.2 (1) Insert: [APPROPRIATE DESIGN CRITERIA]
Section P2603.6.1 Insert: [NUMBER OF INCHES IN TWO LOCATIONS]
Section P3103.1 Insert: [NUMBER OF INCHES IN TWO LOCATIONS]

Section 3. That Ordinance No. of [JURISDICTION] entitled [FILL IN HERE THE COMPLETE TITLE OF THE ORDINANCE OR
ORDINANCES IN EFFECT AT THE PRESENT TIME SO THAT THEY WiLL BE REPEALED BY DEFINITE MENTION] and all other ordinances
or parts of ordinances in conflict herewith are hereby repealed.

Section 4, That if any section, subscction, sentence, clause or phrase of thes ordinance is, for any rcason, held to be unconstitutional,
such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODY] hereby declares that
it would have passed this ordinance, and each scction, subsection, clause or phrase thereof, irrespective of the fact that any one or
more sections, subscelions, sentences, clauses and phrases be declared unconstitutional.

Section 5. That nothing in this ordinance or in the Residential Code hereby adopted shall be construed to affect any suit or proceed-
ing impending in any courl, or any rights acquired, or liability incurred, er any cause or causcs of aclion acquired or existing, under
any act or ordinance hereby repealed as cited in Section 3 of this ordinance; nor shall any just or fegal right or remedy of any charac-
ter be lost, impaired or affected by this ordinance.

Section 6. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to cause this ordinance to be published.
(An additional provision may be reguired to direct the number of times the ordinance is to be published and to specify thatitis to be
in a newspaper in general circulation. Posting may also be required.)

Section 7. That this ordinance and the rules, regulations, provisions, requirements, orders and matters established and adopted
hereby shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption.
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Part | — Adminisirative

CHAPTER 1
ADMINISTRATION

SECTION R101
TITLE, SCOPE AND PURPOSE

R101.1 Title. These provisions shall be known as the Residen-
tial Code for One- and Two-family Dwellings of [NAME OF
JURISDICTION], and shall be cited as such and will be referred to
herein as “this code.”

R101.2 Scope. The provisions of the international Residen-
tigl Code for One- and Two-family Dwellings shall apply to
the construction, alteration, movement, enlargement, replace-
ment, repair, equipment, use and occupancy, location,
removal and demolition of detached one- and two-family
dwellings and townhouses not more than three stories
above-grade in height with a scparate means of egress and
their accessory structures.

R101.3 Purpose. The purpose of this code is to provide mini-
mum requirements to salcguard the public safety, health and
general welfare through affordability, structural strength,
means of egress facilities, stability, sanitation, light and venti-
lation, energy conservation and safety to life and property from
fire and other hazards attributed to the built environment.

SECTION R102
APPLICABILITY

R102.1 General. Where, in any specific case, different sec-
tions of this code specify different materials, methods of con-
struction or other requirements, the most restrictive shall
govern. Where there is a conflict between a general require-
ment and a specific requircment, the specific requircment shall
be applicable,

R102.2 Other laws. The provisions of this code shall not be
deemed Lo nullify any provisions of local, state or federal law,

R102.3 Application of references, References to chapter or
section nurmbers, or to provisions not specificatly identitied by
number, shall be construed to refer to such chapter, section or
provision of this code,

R102.4 Referenced codes and standards. The codes and
standards referenced in this code shall be considered part of the
requirements of this code o the prescribed extent of each such
reference. Where differences occur between provisions of this
code and referenced codes and standards, the provisions of this
code shall apply.

Exception: Where enforcement of a cade provision would
violate the conditions of the listing of the equipment or
appliance, the condittons of the listing and manufacturer’s
instructions shall apply.
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R102.5 Appendices, Provisions in the appendices shall not
apply unless specifically referenced in the adopting ordinance.

R102.6 Partial invalidity. In the event any part or provision of
this code is held to be illegal or void, this shall not have the
effect of making void or illegal any of the other parts or provi-
sions,

R102.7 Existing structures. The legal occupancy of any struc-
ture existing on the date of adoption of this code shall be per-
mitted to continue without change. except as is specifically
covered in this code, the Inrernational Property Maintenance
Code or the International Fire Code, or as is deemed necessary
by the building official for the general safety and welfare of the
occupants and the public.

R102.7.1 Additions, alterations or repairs. Additions,
alterations or repairs to any structure shall conform to the
requirements for a new structure without requinng the
existing structure to comply with all ot the requirements of
this code, unless otherwise stated. Additions, alterations or
repairs shall not caunse an existing structure to become
unsafe or adversely affect the performance of the building,

SECTION R103
DEPARTMENT OF BUILDING SAFETY

R103.1 Creation of enforcement agency. The department of
building safely is herchy created and the official in charge
thereof shall be known as the building official.

R103.2 Appeintment, The building official shall be appointed
by the chief appointing authority of the jurisdiction.

R103.3 Deputies, In accordance with the prescribed proce-
dures of this jurisdiction and with the concurrence of the
sppointing authority, the building official shall have the author-
ity to appoint a deputy building official, the related technical
officers, inspectors, plan examiners and other employees. Such
employees shall have powers as delegated by the building
official.

SECTION R104
DUTIES AND POWERS OF THE
BUILDING OFFICIAL

R104.1 General. The building official is hereby authorized
and directed to enforce the provisions of this code. The build-
ing official shall have the authority to render interpretations of
this code and to adopt polictes and procedures in order to clar-
ify the application of its provisions. Such interpretations, poli-
cies and procedures shall be in conformance with the intent and
putpose of this code. Such policies and procedures shall not

1
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have the effect of waiving requirements specifically provided
for in this code.

R104.2 Applications and permits, The building official shall
receive applications, review construction documents and issuc
permits for the erectien and alteration of buildings and struc-
tures, inspect the premises for which such permits have been
issued and enforce compliance with the provisions of this code.

R104.3 Notices and orders. The building official shall issue
all necessary notices or orders to ensure compliance with this
code.

R104.4 Inspections. The huilding official is authorized Lo
make all of the required inspections, or the building official
shall have the authority to accept reports of inspection by
approved agencies or individuals. Reports of such inspections
shall be in writing and be certified by a responsible officer of
such approved agency or by the responsible individual. The
building official is authorized to engage such expert opinion as
deemed necessary to report upon unusual technical issues that
arise, subject to the approval of the appointing authority.

R104.5 ldentification. The building official shall carry proper
identification when inspecting structures or premises in the
performance of dutics under this code.

R104.6 Right of entry. Where it is necessary to make an
inspection to enforce the provisions of this code, or where the
building official has reasonable cause to believe that there
exists in a structure or upon a premises a condition which is
contrary to or in violation of this code which makes the struc-
ture or premises unsafe, dangerous or hazardous, the building
official or designee is authorized to enter the structure or pre-
mises at reasonable times to inspect or to perform the duties
imposed by this code, provided that if such structure or pre-
mises be occupied that credentials be presented to the occupant
and entry requested. If such structure or premises be unoccu-
pied. the building official shall first make a reasonable effort to
locate the owner or other person having charge or control of the
structure or premises and request entry. If entry is refused, the
building official shall have recourse to the remedies provided
by law to secure entry.

R104.7 Department records. The building official shall keep
official records of applications received, permits and certifi-
cates issued, fees collected, reports of inspections, and notices
and orders issued. Such records shall be retained in the official
records for the period required for the retention of public
records.

R104.8 Liability, The building official, member of thc board
of appeals or employee charged with the enforcement of this
code, while acting for the jurisdiction in good faith and witheut
malice in the discharge of the duties required by this code or
other pertinent law or ordinance, shall not thereby be rendered
liable personally and is hereby relieved from personal liability
for any damage accruing to persons or property as a result of
any act or by reason of an act or omission in the discharge of
official dutics. Any suil instituted against an officer or
employee because of an act performed by that officer or
employee in the lawful discharge of duties and under the provi-

sions of this code shall be defended hy legal representative of
the jurisdiction until the final termination of the proceedings.
The building official or any suberdinate shall not be liable for
cost in any action, suit or proceeding that is instituted in
pursuance of the provisions of this code.

R104.9 Approved materials and equipment.' Materials,
equipment and devices approved by the building official shall
be construeted and installed in accordance with such approval.

R104.9.1 Used materials and equipment. Used materials,
equipment and devices shall not be reused unless approved
by the building official.

R104.10 Modifications, Wherever there are practical difficul-
ties involved in carrying out the provisions of this code, the
building official shall have the authority to grant modifications
for individual cases, provided the building official shall fiest
find that special individual reason makes the strict letter of this
cade impractical and the modification is in compliance with the
intent and purpose of this code and that such modification does
not lessen health, life and fire safety requirements or structural.
The details of action granting modifications shall be recorded
and entered in the files of the department of building safety.

R104.10.1 Areas prone to flooding. The building official
shall not grant modifications to any provision related to
areas prone to flooding as established by Table R301.2(1)
without the granting of a variance to such provisions by the
board of appeals.

R104.11 Alternative materials, design and methods of con-
struction and equipment, The provisions of this code are not
intended to prevent the installation of any material or to pro-
hibit any design or method of consiruction not specifically pre-
scribed by this code, provided that any such alternative has
been approved. An altermative material, design or method of
construction shall be approved where the building official finds
that the proposed design is satisfactory and complics with the
intent of the provisions of this code, and that the materiai,
method or work offered is, for the purpose intended, at least the
equivalent of that prescribed in this code. Compliance with the
specific performance-bascd provisions of the Infernational
Codes in lien of specific requirements of this code shall also be
permitted as an alternaie.

R104.11.1 Tests. Whenever these is insufficient evidence of
compliance with the provisions of this code, or evidence
that a malerial or method does not conform to the require-
ments of this code, or in order io substantiate claims for
alternative materials or methods, the building official shall
have the authority to require tests as evidence of compliance
to be made at no expense to the jurisdiction. Test methods
shall be as specificd in this code or by other recognized test
standards. In the absence of recognized and accepted test
methods, the building official shall approve the:testing pro-
cedures. Tests shall be performed by an approved agency.
Reports of such tests shall be retained by the building offi-
cial for the period required for retention of public records.
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SECTION R105
PERMITS

R105.1 Required. Any owner or authorized agent who intends
to construct, enlarge, alter, repair, move, demolish or change
the occupancy of a building or structure, or to erect, install,
enlarge, alter, repair, remove, convert or replace any electrical,
gas, mechanical or plumbing system, the installation of which
1s regulaled by this code, or to cause any such work to be done,
shall first make applicatien to the building official and obtain
the required permit.

R105.2 Work exempt from permit. Permits shall not be
required for the following, Exemption from permit require-
ments of this code shall not he deemed to grant authorization
for any work to be done in any manner in violation of the provi-
sions of this code or any other laws or ordinances of this
jurisdiction.

Building:

storage sheds, playhouses and similar uses, provided the

| 1. One-story detached accessory structures used as tocl and
floor area does not exceed 120 square feet (11.15 m?),
2. Fences not over 6 feet (1829 mm) high.

3. Retaining walls that are not over 4 feet (1219 mm) in
height measured from the bottom of the footing to the top
of the wall, unless supporting a surcharge.

4. Water tanks supported directly upon grade if the capacity
does not exceed 5,000 gallons (18 927 L) and the ratio of
height to diameter or width does not exceed 2 to L.

5. Sidewalks and driveways.

6. Painting, papering, tiling, carpeting, cabinets, counter
tops and similar finish work.

7. Prefabricated swimming pools that are less than 24
inches (610 mm) deep.

8. Swings and other playground equipment,

9. Window awnings supported by an exterior wall which
do not project more than 34 inches (1372 mm) from the
exterior wall and do not require additional support.

Electrical:

Repairs and maintenance: A permit shall not be required for
minor repair work, including the replacement of famps or the
connection of approved portable electrical equipment to
approved permanently installed receptacles.

Gas:
1. Portable heating, cooking or clothes drying appliances,

2. Replacement of any minor part that does not alter
approval of equipment or make such equipment unsafe.

3. Portable-fuel-cell appliances that are not connected to a
fixed piping system and arc not interconnected to a
power grid.

Mechanical:
1. Portable heating appliances.
2. Portable ventilation appliances.

3. Portable cooling units.
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4. Steam, hot or chilled water piping within any heating or
cooling equipment regulated by this code.

5. Replacement of any minor part that does not alter
approval of equipment or make such equipment unsafe.

6. Portable cvaporative coolers.

7. Self-contained refrigeration systems containing 10
pounds (4.54 kg} or less of refrigerant or that are actuated
by motors of 1 horsepower (746 W) or less.

8. Portable-fucl-cell appliances that are not connected 10 a
fixed piping system and are not interconnected to a
power grid.

The stopping of leaks in drains, water, soil, waste or vent pipe;
provided, however, that if any concealed trap, drainpipe, water,
sail, waste or vent pipe becomes defective and it becomes nec-
essary to remove and replace the same with new material, such
work shall be considered as new work and a permnit shall be
obtained and inspection made as provided in this code.

The clearing of stoppages or the repairing of leaks in pipes,
valves or fixtures, and the removal and reinstallation of water
closets, provided such repairs do not involve or require the
replacement or rearrangement of valves, pipes or fixtures.

R105.2.1 Emergency repairs. Where equipment replace-
ments and repairs must be performed in an emergency situa-
tion, the permit application shall be submitted within the
next working business day to the building official.

R105.2,2 Repairs. Application or notice to the building
official is not required for ordinary repairs to structures,
replacement of lamps or the connection of approved porta-
ble electrical equipment to approved permanently instalied
receptacles. Such repairs shall not include the cutting away
of any wall, partition or portion thercof, the removal or cut-
ting of any structural beam or Joad-bearing suppott, or the
removal or change of any required means of egress, or rear-
rangement of parts of a structure affecting the egress
requirements; nor shail ordinary repairs include addition to,
alteration of, replacement or relocation of any water supply,
sewer, drainage, drain leader, gas, soil, waste, vent or simi-
lar piping, electric wiring or mechanical or other work
affccting public health or general safety.

R105.2.3 Public service agencies. A permit shall not be
required for the installation, alteration ot repair of genera-
tion, transmission, distribution, melering or other related
equipment that is under the ownership and control of public
service agencies by established right.

R105.3 Application for permit. To obtain a permit, the appli-
cant shall first file an appilication therefor in writing on a form
furnished by the department of building safety for that purpose.
Such application shall:

1. Identify and describe the work to be covered by the per-
mit for which application is made,

2. Describe the land on which the proposed work is to be
done by legal description, sireei address or similar
description that will readily identify and definitely locate
the proposed building or werk.
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3. Indicate the use and occupancy for which the proposed
work is intended.

4. Be accompanied by construction documents and other
mformation as required in Section R106.1.

5. State the valuation of the proposed work.

6. Be signed by the applicant or the applicant’s authorized
agent.

7. Give such other data and information as required by the
building official.

R105.3.1 Actien on application. The building official
shall examine or cause (0 be examined applications for per-
mits and amendments thereto within a rcasonable time
after filing. If the application or the construction docu-
ments do not conform to the requirements of pertinent
laws, the building official shall reject such application in
writing, stating the reasons therefor. 1f the building official
is satisfied that the proposed work conforms to the require-
ments of this code and laws and ordinances applicable
thereto, the building official shall issue a permit therefor as
soon as practicable.

R105.3.1.1 Determination of substantially improved
or substantially damaged existing buildings in flood
hazard areas. For applications for reconstruction, reha-
bilitation, addition or other improvement of existing
butldings or structures lecated in an area prone to flood-
ing as established by Table R301.2(1), the building offi-
cial shall examine or cause to be cxamined the
construction documents and shall prepare a finding with
regard to the value of the proposed work. For buildings
that have sustained damage of any origin, the value of the
proposed work shall inclode the cost to repair the build-
ing or structure to its predamage condition, If the build-
ng official finds that the value of proposed work cquals
or exceeds 50 percent of the market value of the buitding
or strucwre before the damage has occurred or the
improvement 1s started, the finding shall be provided to
the board of appeals for a determination of substantial
impravement or substantial damage. Applications deter-
mined by the board of appeals 1o constitute substantial
improvement or substantial damage shall meet the
requirements of Scetion R324. '

R105.3.2 Time limitation of application. An application
for a permit for any proposed work shall be decmed to have
been abandoned 180 days after the date of filing unless such
application has been pursued in good faith or a permit has
been issued; except that the building official is authorized 1o
grant one or more extensions of time for additional periods
not exceeding 18( days each. The extension shall be
requested in writing and justifiable cause demonstrated.

R105.4 Validity of permit. The issuance or granting of a per-
mit shall not be construed to be a permit for, or an approval of,
any violation of any of the provisions of this code or of any
other ordinance of the jurisdiction. Permits presuming to give
authority to violate or cancel the provisions of this code or
other ordinances of the jurisdiction shall not be valid. The issu-
ance of a permit based on construction documents and other
data shall not prevent the building official from requiring the
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cocrection of errors in the construction clOCumen:ts and other
data. The building official is also authorized to prevent occu-
pancy or use of a structure where in violation of this code or of
any other ordinances of this jurisdiction.

R105.5 Expiration. Every permit issued shall become
invalid unless the work authorized by such permil is com-
menced within 180 days after its issuance, or il the work
authorized by such permit is suspended or abandened for a
period of 180 days after the time the work is commenced. The
building otficial is authorized to grant, in writing, one or more
extensions of time, for periods not more than 180 days each.
The extension shall be requested in writing and justifiable
cause demonstrated.

R105.6 Suspension or revoeation. The building official is
authorized to suspend or revoke a permit issued under the pro-
visions of this code wherever the permit is issued in error or on
the basis of incorrect, inaccurate or incomplete information, or
in violation of any ordinance or regulation or any of the provi-
sions of this code.

R105.7 Macement of permit. The building perfnil Or COpY
thereof shall be kept on the site of the work until the completion
of the project.

R105.8 Responsibility. Tt shall be the duty of every person
whe performs work for the installation or repair of building,
structure, electrical, gas, mechanical or plumbing systems, for
which this code is applicable, to comply with this code.

SECTION R106
CONSTRUCTION DOCUMENTS:

R106.1 Submittal documents, Construction documents, spe-
cial inspection and structural observation programs and other
data shall be submitted in one or more sets with each applica-
tion for a permit. The construction documents shalt be prepared
by a regisiered design prolessional where required by the stat-
utes of the jurisdiction in which the project is to be constructed.
Where special conditions exist, the building official is autho-
rized to require additional construction docuinents to be pre-
pared by a registered design professional.

Exception: The building official is authorized to waive the
submission of construction documents and other data not
required 1o be prepared by a registered design professional
if it is found that the nature of the work applied for is such
that reviewing of construction documents is not necessary
to obtain compliance with this code. _
R106.1.1 Information on construction documents, Con-
struction documents shall be drawn upon sultall)]e material.
Electronic media documents are permitted to be submitted
when approved by the building official. Constriction docu-
ments shull be of sufficient clarity to indicate the location,
. nature and extent of the work proposed and sh!ow in detail
" that it will conform to the provisions of this code and rele-
vant laws, ordinances, rules and regulations, a<.; determined
by the building official.

R106.1.2 Manufacturer’s installation instroctions. Man-
ufacturer’s installation instructions, as required by this
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code, shall be available on the job site ar the time of
inspection.

R106.1.3 Information for construction in flood hazard
areas. For buildings and structures located in wholc or in
part in flood hazard areas as established by Table R301.2(1),
construction documents shall include:

1. Delineation of tlood hazard areas, floodway bound-
aries and flood zones and the design flood elevation,
4s appropriate;

2. The efevation of the proposed lowest floor, including
basement; in areas of shallow flooding {AQ zones),
the height of the proposed lowest floor, including
basement, above the highest adjacent grade; and

3. The elevation of the bottom of the lowest horizontal
structurai member in coastal high hazard areas (V
Zone); and

4, If design flood elevations are not included on the
communily’s Flood Insurance Rate Map (FIRM), the
building official and the applicant shall obtain and
reasonably utilize any design tlood elevation and
floodway data available from other sources.

R106.2 Site plan. The construction documents submitted with
the application for permit shall be accompanied by a site plan
showing the size and location of new construction and existing
structures on the site and distances from lot lines. in the case of
demolition, the site plan shall show construction to be demol-
ished and the location and size of existing structures and con-
struction that are to remain on the site or plot.

R106.3 Examination of documents. The building official
shali examine or cauvse to be exantined construction documents
for code compliance.

R106.3.1 Approval of construction documenis. When the
building official issues a permit, the construction documents
shall be approved, in writing or by a stamp which stales
“APPROVED PLLANS PERIRC SECTION R106.3.1” Ore
set of construction docurnents so reviewed shall be retained
by the building official. The other set shall be returned to the
applicant, shall be kept at the site of work and shall be open to
inspection by the building official or his or her authorized
representative.

R106.3.2 Previous approvals. This code shall not require
changes in the construction documents, construction or des-
ignated occupancy of a structure for which a lawfol permit
has bheen herctofore issued or otherwise lawtully autho-
rized, and the construction of which has been pursued in
good faith within 180 days after the effective date of this
code and has not been abandoned.

R106.3.3 Phased approval. The buitding official is antho-
rized o issuc a permit for the construction of foundations or
any other part of a building or structure before the construe-
tion documents for the whote building or structure have been
submitted, provided that adequate information and detailed
statements have been filed complying with pertinent require-
ments of this code. The holder of such permit for the founda-
tion or other parts of a building or structure shall proceed at
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the holder’s own risk with the building operation and without
assurance that a permit for the entire structure will be granted,

R106.4 Amended construction documents. Work shall be
installed in accordance with the approved construction docu-
ments, and any changes made during construction that are not
in compliance with the approved construction documents shall
be resubmitted for approval as an amended set of construction
documents,

R106.5 Retention of construction documents. One set of
approved construction documents shall be retained by the
building official for a period of not less than 180 days from date
of completion of the permitted work, or as required by state or
local Taws,

SECTION R107
TEMPORARY STRUCTURES AND USES

R107.1 General. The building official is authorized to issue a
permit for temporary structures and temperary uses. Such per-
mits shall be limiled as 10 time of service, but shall not be per-
mitted for more than 180 days. The building official is
authorized to grant extensions for demonstrated cause.

R107.2 Conformance. Temporary structures and uses shall
conform to the structural strength, fire safely, means of egress,
light, ventilation and sanitary requirements of this code as nec-
essary to ensure the public health, safety and general welfare.

R107.3 Temporary power. The building official is authorized
1o give permission o temporarily supply and use power in part
of an electric installation before such installation has been fully
completed and the final certificate of completion has been
issued. The part covered by the temporary certificate shall
comply with the requirements specified for temporary lighting,
heat or power in the 1CC Electrical Code.

R107.4 Termination of approval. The building official is
authorized to terminale such permit for a lemporary struclure
or use and to order the temporary structure or use to be
discontinued.

SECTION R108
FEES

R108.1 Payment of fees, A permit shalf not be valid until the
fees prescribed by law have been puid. Nor shall an amendment
to a permit be released until the additional fee, if any, has been
paid.

R108.2 Schedule of permit fees. On buildings, structures,
electrical, gas, mechanical and plumbing systems or alterations
requiring a permit, a fee for each permit shall be paid as
required, in accordance with the schedule as established by the
applicable governing authority.

R108.3 Building permit valuations. Building permit vaiua-
tion shall include total valve of the work for which a permit is
being issued, such as electrical, gas, mechanical, plumbing
equipment and other permanent systems, including materials
and laber.

R108.4 Reiated fees. The payment of the fee for the construc-
tion, alteration, removal or demolition for work done in con-
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nection with or concurrently with the work authorized by a
building permit shall not relieve the applicant oy holder of the
permit from the payment of other fees that are prescribed by
law.

R108.5 Refunds. The building official is anthorized 1o estab-
lish a refund policy.

SECTION R109
INSPECTIONS

R109.1 Types of inspections. For onsite construction, from
time o time the building official, upon notification from the
permit holder or his agent, shall make or cause to be made any
necessary inspections and shall either approve that portion of
the construction as completed or shall notify the permit holder
or his or her agent wherein the same fails to comply with this
code.

R109.1.1 Foundation inspection. Inspection of the foun-
dation shall be made after poles or piers are set or trenches or
basement areas are excavated and any required forms
erected and any required reinforcing steel is in place and
supported prior to the placing of concrete. The foundation
inspection shall include excavations for thickened slabs
mntended for the support of bearing walls, partitions, struc-
tural supports, or equipment and special requirements for
woaod foundations.

R109.1.2 Plumbing, mechanical, gas and electrical sys-
tems inspection, Rough inspection of plumbing, mechani-

cal, gas and clectrical systems shall be made prior to

covering or concealment, before fixtures or appliances are
set or installed, and prior to framing inspection.

Exception: Back-filling of ground-source heat pump
loop systems tested in accordance with Section M2105.1
prior to inspection shalt be permitted.

R109.1.3 Floodplain inspections. For construction in
areas prone to flooding as established by Table R301.2¢1),
upon placement of the lowest floor, including basement, and
prior 1o further vertical construction, the building official
shall require submission of documentation, prepared and
sedled by a registered design professional, of the elevation
of the lowest floor, including basement, required in Scetion
R324.

R109.1.4 Frame and masonry inspection. Inspection of
framing and masonry construction shall be made after the
roof, masonry, all [raming, firestopping, draftstopping and
bracing are in place and after the plumbing, mechanical and
electrical rough inspections are approved.

R109.1.5 Other inspections. In addition to the called
inspections above, the building official may make or require
any other inspections to ascertain compliance with this code
and other laws enforced by the building official.

R1(9.1.5.1 Fire-resistance-rated construction
inspection. Where fire-resistance-raled construction is
required between dwelling units or due to location on
property, the building official shall require an inspection
of such construction after all lathing and/or wallboard is

in place, but before any plaster is applied, or hefore wall-
board joints and fasteners are taped and finished,

R109.1.6 Final inspecticn. Final inspection shall be made
aflter the permitted work is complete and prior to occupancy.

R109.2 Inspection agencies. The building officiat is authorized
10 accept reports of approved agencics, provided such agencies
satisfy the requirements as to qualifications and reliability,

R109.3 Inspection requests. It shall be the duty of the permii
holder or their agent to notify the building official that such
work is ready for inspection. 1t shall be the duty of the person
requesting any inspections required by this code to provide
access to and means for inspection of such work.

R109.4 Approval required. Work shall not be done beyond
the poiat indicated in each successive inspection without first
obtaining the approval of the building ofticial. The building
official upon notification, shall make the requested inspections
and shall either indicate the portion of the construction that is
satisfactory as completed, or shall notify the permit holder or
an agent of the permit holder wherein the same fails to comply
with this code. Any portions that do not comply shall be cor-
rected and such portion shall not be covered or coricealed until
authorized by the building efficial.

SECTION R110
CERTIFICATE OF OCCUPANCY

R110.1 Use and occupancy. No building or structute shall be
used or occupied, and no change in the existing occupancy
classification of a building or structure or portion thercof shall
be made until the building official has issned a certificate of
occupancy therefor as provided herein. Issuance of a certificate
of occupancy shall not be construed as an approval of a viola-
tion of the provisions of this code or of other ordinances of the
jurisdiction. Certificates presuining to give authority to violate
or cancel the provisions of this code or other ordinances of the
jurisdiction shall not be valid.

Exceptions:

L. Certificates of occupancy are not required (or work
exempt from permits under Section R105.2.

2. Accessory buildings or structures.

R11%.2 Change in use. Changes in the character or use of an
existing structure shall nol be made except as specified in Sce-
tions 3406 and 3407 of the fnternational Building Code.

R110.3 Certificate issued. After the building official inspects
the building or structure and tinds no violations of the provi-
sions of this code or other laws that are enforced by the depart-
ment of building safely, the building official shall issue a
certificate of occupancy which shall contain the following:

The building permit number. i
The address of the structure. '

The name and address of the owner. |

A

A description of that portion of the structufe for which
the certificate is issued.
|
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5. A statement that the described portion of the structure
has been inspected for compliance with the requirements
of this code,

6. The name of the building official.

7. The edition of the code under which the permil was
issued.

8. If an automatic sprinkler system is provided and whether
the sprinkler system is required.

9. Any special stipulations and conditions of the building
pertnit.

R110.4 Temporary occupancy. The building official is autho-
rized to issue a temporary certificate of occupancy before the
completion of the entire work covered by the permit, provided
that such portion or portions shall be occupied safely. The
building official shall set a time period during which the tempo-
rary certificate of occupancy is valid.

R110.5 Revocation. The building official shall, in writing,
suspend or revoke a cerlificate of occupancy issucd under the
provisions-of this code wherever the certificate is issued in
error, or on the basis of incomrect information supplied, or
where it is determined that the building or structure or portion
thereof is in violation of any ordinance or regulation or any of
the provisions of this code.

SECTION R111
SERVICE UTILITIES

R111.1 Connection of service utilities. No person shall make
connections from a utility, source of energy, fuel or power o
any building or system that is regulated by this code for which a
permit is required, until approved by the building official.

R111.2 Temporary connection. The building official shall
have the authority to authorize and approve the temporary con-
nection of the building or system to the utility, source of energy,
fue] or power.

R111.3 Authority to disconnect service utilities. The build-
ing official shall have the authority to authorize disconnection
of utifity service to the building, struclure or system regulated
by this code and the referenced cedes and standards set forth in
Section R102.4 in case of emergency where nccessary to elimi-
nate an immediate hazard 1o life or property or when such util-
ity connection has been made without the approval requirad by
SectionR111.1 or R111.2, The building official shall notily the
serving utility and whenever possible the owner and occupant
of the building, structure or service system of the decision to
disconnect prior to taking such action if not netified prior to
disconnection. The owner or occupant of the building, struc-
ture or service system shall be notified in writing as soon as
practical thereatter.

SECTION R112
BOARD OF APPEALS

R112.1 General. In order to hear and decide appeals of orders,
decisions or determinations made by the building official rela-
Live to the application and interpretation of this code, there shall
be and is hereby created a board of appeals. The building offi-
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cial shall be an ex officio member of said board but shall have
no vote on any matter before the board. The board of appeals
shall be appointed by the governing body and shall hold office
at its pleasure, The board shall adopt reles of procedure for
conducting its business, aud shall render all decisions and find-
ings in writing to the appellant with a duplicate copy to the
building official.

R112.2 Limitations on authority. An application for appeal
shall be based on a claim that the true intent of this code or the
rules legally adopted thereunder have been incorrectly inter-
preted, the provisions of this code do not fully apply, or an
equally good or better form of construction is proposed. The
board shall have no authority to waive requirements of this
code.

R112.2.1 Determination of substantial improvement in
areas prone to flooding. When the building official pro-
vides a finding required in Section R105.3.1.1, the board of
appeals shall determine whether the value of the proposed
work constitutes a substantial improvement. A substantial
improvement means any repair, reconstruction, rehabilita-
tion, addition or improvement of a building or structure, the
cost of which cquals or exceeds 50 percent of the market
value of the building or structure before the improvernent or
repair is started. If the building or stracture has sustained
substantial damage, all repairs are considered substantial
improvement regavdless of the actual repair work
performed. The term does not include:

1. Improvements of a building or structure required to
correct existing health, sanitary or safety code viola-
tions identified by the building official and which are
the minimum necessary to assure safe living
conditions; or

2. Any alteration of an historic building or structure,
provided that the alteration will not preclude the con-
tinued designation as an historic building or structure.
For the purpose of this exclusion, an historic building
is:

2.1. Listed or preliminarily determined to be eligi-
ble for listing in the National Register of His-
toric Places; or

2.2. Determined by the Secretary of the U.S. De-
partment of Interior as contributing to the his-
torical significance of a registered historic
district or a district preliminarily determined
to qualify as an historic district; or

2.3. Designated as historic under a state or local
historic preservation program that is ap-
proved by the Department of Interior.

R112.2.2 Criteria for isswance of a variance for areas
prone to flooding. A variance shall only be issued upon:

1. A showing of good and sufficient cause that the
uniquc characteristics of the size, configuration or
topography of the site render the elevation standards
in Section R324 inappropriate.
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2. A determination that failure to grant the variance
would result in exceptional hardship by rendering the
lot undevelopable.

3. A determination that the granting of a variance will
not result in increased flood heights, additional
threats to public safety, extraordinary public expense,
nor create nuisances, cause frand on or victimization
of the public, or conflict with existing local laws or
ordinances.

4. A determination that the variance is the minimum
necessary 1o afford relief, considering the flood
hazard.

3. Submission to the applicant of written notice specify-
ing the difference between the design flood elevation
and the clevation Lo which the building is to be buili,
stating that the cost of flood insurance will be com-
mensurale with the increased risk resulting from the
reduced floor elevation, and stating that construction
below the design flood elevation increases risks to life
and property.

R112.3 Qualifications. The hoard of appeals shall consist of
members who are qualified by experience and training to pass
on matiers pertaining to building construction and are not
employees of the jurisdiction.

R112.4 Administration, 'Ihe building official shall take
immediate #ction in accordance with the decision of the board.

SECTION R113
VIOLATIONS

R113.1 Unlawful acts. It shall be unlawful for any person, firm
or corporation to erect, construct, alter, exiend, repair, move,
remove, demolish or occupy any building, structure or equip-
ment regulated by this code, or causc same to be done, in con-
flict with or in violation of any of the provisions of this code.

R113.2 Notice of violation, The building official is authorized
to serve a notice of violation or order on the person responsible
for the erection, construction, alteration, extension, repair,
moving, removal, demolition or occupancy of a building or
structure in vielation of the provisions of this code, or in viola-
tion of a detail statement or a plan approved thercunder, or in
violation of a permit or certificate issued under the provisions
of this code. Such order shall direct the discontinvance of the
illegal action or condition and the abatement of the violation.

R113.3 Prosecution of violation, Tf the notice of violalion is
not complied with in the time prescribed by such notice, the
building official is authorized to request the legal counsel of the
jurisdiction to institule the appropriate proceeding at law or in
equity to restrain, correct or abale such violation, or (o require
the removal or termination of the unlawful occupancy of the
building or structure in violation of the provisions of this code
or of the order or direction made pursuant thereto,

R113.4 Violation penalties. Any person who violates a provi-
sion of this code or fails 10 comply with any of the requircments
thereof or who erects, constructs, alters or repairs a building or
structure in violation of the approved construction documents
or dircetive of the building official, or of a permil or cerlificate

issned under the provisions of this code, shall he ‘ilJb_]ﬂ‘Lt to pen-
alties as prescribed by law.

SECTION R114
STOP WORK ORDER

R114.1 Notice to owner. Upon notice from the building offi-
cial that work on any building or structure is being prosecuted
contrary to the provisions of this code or in an unsate and dan-
gerous manner, such work shall be immediately stopped. The
stop work order shall be in writing and shall be given to the
owner of the property involved, or to the owner’s agent or to the
person doing the work and shall state the conditions under
which work will be permitted to resume.

R114.2 Unlawful continuance. Any person who shall con-
tinne any work in or about the structure after having been
served with a stop work order, except such work as (hat person
is directed Lo perform to remove a violation or unsafe condi-
tion, shall be subject to penalties as prescribed by law,
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Part Il — Definitions

CHAPTER 2
DEFINITIONS

SECTION R201
GENERAL

R201.1 Scope. Unless otherwise expressly stated, the follow-
ing words and terms shall, for the purpases of this code, have
the meanings indicated in this chapter,

R201.2 Interchangeability. Words used in the present tense
include the future; words in the masculine gender include the
feminine and newter; the singular number includes the plural
and the plural, the singular.

R201.3 Terms defined in other codes. Where terms are not
denned in this code such terms shall have meanings ascribed to
them as in other code publications of the International Code
Council.

R201.4 Terms not defined. Where terms are not defined
through the methods authorized by this section, such terms
shall have ordinarily accepted meanings such as the conlext
implies.

SECTION R202
DEFINITIONS

ACCESSIBLE. Signifies access that requires the removal of
an access panel or similar removable obstruction.

ACCESSIBLE, READILY, Signifies access without the
necessity for removing a panel or similar obstruction.

ACCESSORY STRUCTURE. A structure nol greater than
3,000 sguare feet (279 m?) in floor arca, and not over two sto-
ries in height, the use of which is customarily accessory to and
incidental to that of the dwelling(s) 2nd which is located on the
same lot.

ADDITION. An extension or increase in floor area or height
of a building or structure.

AIR ADMITTANCE VALVE, A one-way valve designed to
allow air into the plumbing drainage system when a ncgative
pressure develops in the piping. This device shall close by grav-
ity and sea! the terminal under conditions of zera differential
pressure (ne flow conditions) and under positive internal pres-
sure.

AIR BREAK (DRAINAGE SYSTEM). An arrangement in
which a discharge pipe from a fixture, appliance or device
drains indirectly into a receptor below the flood-level rimof the
receptor, and above the trap scal.

AIR CIRCULATION, FORCED, A means of providing
space conditioning utifizing movement of air through ducts or
plenums by mechanical means.
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AIR-CONDITIONING SYSTEM. A system that consists of
heat exchangers, blowers, filters, supply, exhaust and return-air
systems, and shall include any apparatus installed in connec-
tion therewith.

AIR GAP,DRAINAGE SYSTEM. The unobstructed vertical
distance through free atmosphere between the outlet of a waste
pipe and the flood-level rim of the fixture or receptor into
which it 1s discharging.

AIR GAP, WATER-DISTRIBUTTION SYSTEM. The unob-
strucied vertical distance through free atmosphere between the
lowest opening from a water supply discharge to the
flood-level rim of a plumbing fixture.

ALTERATION. Any construction or renovation to an existing
structure other than repair or addition that requires a permit.
Also, a change in a mechanical system that involves an exten-
sion, addition or change to the arrangement, iype ot purpose of
the original installation that requires a permit.

ANCHORS, See “Supports.”

ANTISIPHON. A term applied (o valves or mechanicel
devices that climinale siphonage.
APPLIANCE. A device or apparatus that is manufactured and

designed to utilize energy and for which this code provides spe-
cific requirements.

APPROVED. Acceptable to the building official.

APPROVED AGENCY. An cstablished and recognized
agency regularly engaged in conducting tests or furnishing
inspection services, when such agency has been approved by
the building ofticial.

ASPECT RATIQ. The ratio of the height to width (h/w) of a
shear wall. The shear wall height is the maximum clear height
from top of foundation or diaphragm to bottom of diaphragm
frarning above and the shear wall width is the sheathed dimen-
sion in the direction of applied force on the shear wall.

ATTIC. The unfinished space between the ceiling joists of the
top story and the roof rafters.

BACKFLOW, DRAINAGE, A reversal of flow in the drain-
age system.

BACKFLOW PREVENTER. A device or means to prevent
backflow.

BACKFLOW PREVENTER, REDUCED-PRESSURE-
ZONE TYPE. A backflow-prevention device consisting of
two independently acting check valves, internally force loaded
to & normally closed position and separated by an intermediate
chamber {or zone) in which there is an gutomatic relief means
of venting to atmosphere internally loaded to a normally open
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position between two tightly closing shutoff valves and with
means for testing for tightness of the checks and opening of
reliel means.

BACKFLOW, WATER DISTRIBUTTON. The flow of watcr
or other liquids into the potable water-supply piping from any
sonrces other than its intended source. Backsiphonage is one
type of backtlow.

BACKPRESSURE. Pressure created by any means in the
water distribution system, which by being in excess of the pres-
sure in the water supply mains causes a potential backflow con-
dition,

BACKPRESSURE, LOW HEAD. A pressure less than or
equal to 4.33 psi (29.88 kPa) or the pressure exeried by a
10-foot {3048 mm) column of water.

BACKSIPHONAGE. The flowing back of used or contami-
nated water from piping into a potable water-supply pipe due to
a negative pressvre in such pipe.

BACKWATER VALVE, A device installed in a drain or pipe
to prevent backflow ol sewage,

BALCONY, EXTERIOR. An exterior floor projecting from
and supported by a structure without additional independent
supports.

BALL COCK. A valve that is uscd inside a gravily-type water
closet flush tank to control the supply of water into the tank. 1t
may also be called a flush-tank till valve or water control.

BASEMENT. That portion of a building that is partly or com-
pletely below grade (see “Story above grade”).

BASEMENT WALL, The opaque portion of a wall that
encloses one side ol a basement and has an average below
grade wall area that is 50 percent or more of the total opaque
and non-opaque area of that enclosing side.

BASIC WIND SPEED. Three-second gust speed at 33 feet
(10 058 mm} above the ground in Exposure C (see Section
R301.2.1} as given in Figure R301.2(4).

BATHROOM GROUP. A group of fixtures, including or
excluding a bidet, consisting of a water closet, lavatory, and
bathtub or shower. Such fixtures are located together on the
same floor level.

BEND. A drainage fitting, designed to provide a change in
direction of a drain pipe of less than the angle specified by the
amount necessary to establish the desired slope of the line (see
“Elbow™ and “Sweep”™).

BOILER. A seif-contained appliance from which hot water is
circulated for heating purposes and then returned to the boiler,
and which operates at water pressures not exceeding 160
pounds per square inch gage (psig) (1102 kPa gauge) and at
waler temperatures not exceeding 250°F (121°C),

BOND BEAM. A horizontal grouted element within masonry
in which reinforcement is embedded.

BRACED WALL LINE. A series of braced wall panels in a
single story construcled in accordance with Section R602.10
for wood framing or Section R603.7 or R301.1.1 for
cold-formed steel framing to resist racking from seismic and
wind forces.
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BRACED WALL PANEL. A section of a braca.;e-d wall line
constructed in accordance with Section R602.10 for woeod
framing or Scction R603.7 or R301.1.1 for cold-formed stecl
framing, which extend the full height of the wall.
BRANCH. Any part of the piping system other than a riser,
main or stack.

BRANCH, FIXTURE. See “Fixture branch, drainage.”

BRANCH, HORIZONTAL. Sct “Horizontal branch, drain-
age.”

BRANCH INTERVYAL. A vertical measurement of distance,
8 feet (2438 mm) or more in developed length, belween the
connections of horizontal branches to a drainage stack. Mea-
surements are taken down the stack from the highest horizontal
branch connection.

BRANCH, MAIN. A water-distribution pipe that extends hor-
izontally off  main or riser to convey water to branches or fix-
ture groups.

BRANCH, VENT. A vent connecting two or more individual
vents with a vent stack or stack vent.

BTU/H. The lisied maximum capdc',ly of an appliance, absorp-
tion unit or burner expressed in British thermal umls input per
lour. :

BUILDING. Building shall mean any onc- andi[wn—family
dwelling or portion thereof, including townhouses, that is used,
or designed or intended to be used for human habitation, for
living, sleeping, cooking or cating purposes, or any combina-
tion thereof, and shall include accessory structures thercto.
BUILDING DRAIN. The lowest piping that collects the dis-
charge from all other drainage piping inside the house and
extends 30 inches (762 mm) in developed length of pipe,
beyond the exterior walls and conveys the drainage to the build-
ing sewer,

BUILDING, EXISTING. Existing building is' a building
erected prior Lo the adoption of this code, or onc for which a
legal building permit has been issued.

BUILDING LINE. The line established by law, beyond which
4 building shall not extend, except as specifically provided by
law.

BUILDING OFFICIAL, The officer or other designated
authority charged with the administration and enforcement of
this code. :
BUILDING SEWER. That part of the drainage 'system that
extends from the end of the building drain and conveys its dis-
charge to a public sewer, private sewer, individual sewage-dis-
posal system or other point of disposal. !
BUILDING THERMAL ENVELOPE. The basei:mcm walls,

exterior walls, floor, roof and any other building élement that
cnclose conditioned spaces.

BUILT-UP ROOF COVERING. Two or more layels of felt
cemented together and surfaced with a cap sheet, mineral
aggregate, smooth coating or similar surfacing material.

CEILING HEIGHT. The clear vertical distance from the fin-
ished floor to the finished ceiling.
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CHIMNEY. A primary vertical structure containing one or
more flues, for the purpose of carrying gaseous products of
combustion and air from a fucl-burning appliance to the out-
side atmosphere.

CHIMNEY CONNECTOR. A pipc that connects a
fuel-burning appliance to a chimney.

CHIMNEY TYPES

Residential-type appliance. An approved chimney for
removing the products of combustion from fuel-burning,
residential-type appliances producing combustion gases not
in excess of [,000°F (538°C) under normal operating condi-
tions, but capable of producing combustion gases of
1 400°F (760°C) during intermittent forces firing for peri-
ods up to 1 hour. All temperatures shalt be measured at the
appliance flue ountlet. Residential-type appliance chimneys
include masonry and factory-built types.

CIRCUIT VENT. A vent that connects to a horizontal drain-
age branch and vents two traps to a maximum of eight traps or
trapped fixtures connected into a battery.

CLADDING. The cxterior malerials that cover the surface of
the building envelope that is directly Joaded by the wind.

CLEANOUT. An accessible opening in the drainage system
used for the removal of possible obstruction.

CLOSET. A small room or chamber used for storage.

COMBINATION WASTE AND VENT SYSTEM. A spe-
cially designed system of waste piping embodying the horizon-
tal wet venting of one or more sinks ar floor drains by means of
acommon waste and vent pipe adequately sized to provide free
movement of air above the flow line of the drain.

COMBUSTIBLE MATERIAL. Any material not defined as
noncombustible.

COMBUSTION AIR. The air provided to fucl-burning cquip-
ment including air for fuel combustion, draft hood dilution and
ventilation of the equipment enclosure.

COMMON YENT. A single pipe venting two trap arms within
the same branch interval, either back-to-back or one above the
other.

CONDENSATE. The liquid that scparatcs from a gas duc o a
reduction in temperature, e.g., water that condenses from flue
gases and water that condenses from air circulating through the
cooling coil in air conditioning equipment,

CONDENSING APPLIANCE. An appliance that condenses
water generated by the burning of fuels.

CONDITIONED AIR. Air treated to control its temperature,
relative humidity or quality.

CONDITIONED AREA, That area within a buiiding pro-
vided with heating and/or cooling sysiems or appliances capa-
ble of maintaining, through design or heat loss/gain, 68°F
{20°C) during the heating season and/or 80°F (27°C} during
the cooling season, or has a fixed opening directly adjacentto a
conditioned area.

CONDITIONED FLOOR AREA. The horizontal projection
of the floors associated with the conditioned space.
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CONDITIONED SPACE. For energy purposes, space within
a building that is provided with heating and/or cooling equip-
mentor systems capable of maintaining, through design or heat
loss/gain, 30°F (10°C) during the heating season and 85°F
(29°C) during the cooling season, or communicates directly
with a conditioned space. For mechanical purposes, an area,
room or space being heated or cooled by any equipment or
appliance.

CONFINED SPACE. A room or space having a volume less
than 50 cubic feet per 1,000 Btw'h (4,83 L/W) of the aggregate
input rating of all fucl-burning appliances installed in that
space.

CONSTRUCTION DOCUMENTS. Written, graphic and
pictorial documents prepared or assembled for describing the
design, location and physical characleristics of the clements of
a project necessary for obtaining a building permit. Construc-
tion drawings shall be drawn to an appropriate scale.

CONTAMINATION. An impairment of the guality of the
potable water thal creales an actual hazard to the public health
through poisoning or througl the spread of disease by sewage,
industrial fluids or waste.

CONTINUOUS WASTE. A drain from two or more similar
adjacent fixtures connected to a single trap.

CONTROL, LIMIT. An automatic coalrol responsive o
changes in liquid flow or level, pressure, or temperature for
limiting the operation of an appliance,

CONTROL, PRIMARY SAFETY. A safety control respon-
sive directly to flame properties that senses the presence or
absence of flame and, in event of ignition failure or uninten-
tional flame exlinguishment, automatically causes shutdown
of mechanical equipment.

CONVECTOR. A system-incarporating heating element in
an enclosure in which air enters an opening below the heating
element, is heated and leaves the enclosure through an opening
localed sbove the heating element.

CORROSION RESISTANCE., The ability of a material to
withstand deterioration of its surface or its properties when
cxposed 10 its environment.

COURT. A space, open and unobstructed to the sky, located at
or above grade level on a lot and bounded on three or more
sides by walls or a building.

CRIPPLE WALL. A framed wall extending from the top of
the foundation to the underside of the floor framing of the first
story above grade plane.

CROSS CONNECTION. Any connection between two oth-
erwise separate piping systems whereby there may be a flow
from one system Lo the other.

DALLE GLASS. A decorative composile glazing material
made of individual pieces of glass that are embedded in a cast
matrix of concrete or epoxy.

DAMPER, VOLUME. A device that will restrict, retard or
direct the flow of air in any duct, or the products of combustion
of heat-producing equipment, vent connector, vent or chimney.

DEAD END. A branch feading from a DWV system terminat-
ing at a developed length of 2 feet (610 mm) or more. Dead
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ends shall be prohibited except as an approved part of a
rough-in for future connection.

DEAD LOADS. The weight of all materials of construction
incorperated info the building, including but not limited to
walls, floors, roofs, ceilings, stairways, built-in partitions, fin-
ishes, cladding, and other similarly incorporated architectural
and structural items, and fixed service equipment.

DECK. An cxterior floor system supported on at least two
opposing sides by an adjoining structure and/or posts, piers, ot
other independent supports.

DECORATIVE GLASS. A carved, leaded ar Dalle glass or
glazing material whose purpose is decorative or artistic, not
functional; whose coloring, texture or other design qualities or
components cannot be removed without destroying the glazing
material; and whose surface, or assembly into which it is
incor-porated, is divided into segments,

DESIGN PROFESSIONAL. Sec definition of “Registered
design professional.”

DEVELOPED LENGTH. The length of a pipeline measured
along the center line of the pipe and fittings.

DIAMETER. Unless specifically stated, the term “diameter”
is the nominal diameter as designated by the approved material
standard.

DIAPHRAGM. A horizontal or nearly horizontal systen act-
ing 1o transmit lateral forces to the vertical resisting elements.
When the term “diaphragm™ is used, it includes horizontal
bracing syslems.

DILUTION AIR. Air that enters a draft hood or draft regulator
and mixes with flue gases.

DIRECT-VENT APPLIANCE. A fuel-burning appliance
with a sealed combustion system that draws all air for combus-
tion from the outside armosphere and discharges all flue gases
to the outside atmosphere.

DRAFT. The pressure difference existing between the appli-
ance or any component part and the atmosphere, that causes a
continuoeus flow of air and products of combustion through the
zas passages of the appliance to the atmosphere,

Induced draft. The pressure difference created by the
action of a fan, blower or ejector, that is located between the
appliance and the chimney or vent termination.

Natural draft, The pressure difference created by a vent or
chimney because of its height, and the temperature differ-
ence between the flue gases and the atmosphere.

DRAFT HOOD. A device built into an appliance, or a part of
the vent connector from an appliance, which is designed to pro-
vide for the ready escape of the flue gases frem the appliance in
the event of no draft, backdratt or stoppage beyond the draft
hood; prevent a backdraft from entering the appliance; and
neutralize the effect of stack action of the chimney or gas vent
on the operation of the appiiance.

DRAFT REGULATOR, A device that functions to maintain a
desired draft in the appliance by automatically reducing the
draft 1o the desived value.
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DRAFT STOP. A materia!, device or construction installed to
restrict the movement ol ait within open spaces of concealed
areas of building components such as crawl spaces, floor-ceil-
ing assemblies, roof-ceiling assemblies and attics.

DRAIN. Any pipe that ¢arries soil and water-borne wastes in a
building drainage system.

DRAINAGE FITTING. A pipe fitting designed to provide
connections in the drainage system that have provisions for
cstablishing the desired slope in the system, These fittings arce
made from a variety of both metals und plastics, The methods
of coupling provide for required siope in the system (see “Lur-
ham fitting™).

DUCT SYSTEM., A continuous passageway for the transmis-
sion of air which, in addition to ducts, includes duct fittings,
dampers, plenums, fans and accessory air-handling equipment
and appliances,

DURHAM FITTING. A special type of drainage fitting for
use in the durham systems installations in which the joints are
made withrecessed and tapered threaded fittings, as opposed to
bell and spigot lead/oakum or solvent/cemented or soldered
joints. The tapping is at an angle (not 80 degrees) to provide for
proper slope in otherwise rigid connections.

DURHAM SYSTEM. A term used to describe soil or waste
systems where all piping is of threaded pipe, tube or other such
rigid construction using recessed drainage fittings to coure-
spond ta the types of piping.

DWELLING. Any building that contains one or two dwelling
units used, intended, or designed to be built, used, rented,
leascd, let or hired out to be occupied, or that are occupied for
living purposes.

DWELLING UNIT. A single unit providing complete inde-
pendent living facilities for one or more persons, including per-
manent provisions for living, slecping, cating, cooking and
sanitation.

DWY. Abbreviated term for drain, waste and vent piping as
usced in common plumbing praclice.

EFFECTIVE OPENING. The minimum cross-sectional area
at the point of water-supply discharge, measured or expressed
in terms ol diameter of acircle and if the opening is not circular,
the diameter of acircle of equivalent cross-sectional area. (This
is applicable to air gap.)

ELBOW. A pressure pipe fitting designed to provide an exact
change in direction of a pipe run. An elbow provides a sharp
turn in the flow path (scc “Bend” and “Sweep™).

EMERGENCY ESCATE AND RESCUE OPENING. An
operable exterior window, door or similar device that provides
for a means of escape and access for rescuc in the event of an
EMETgency.

EQUIPMENT. All piping, ducts, venis, control devices and
other components of systems other than appliances that are
permanently instalied and integrated Lo provide control of envi-
ronmental conditions for buildings. This definition shall also
include other systems specifically regulated in this code.

EQUIVALENT LENGTH. For determining friction losses in
a piping system, the effect of a particular fitting equal to the
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friction loss through a straight piping length of the sarme nomi-
nal diameter.

ESSENTIALLY NONTOXIC TRANSFER FLUIDS, Fluids
having a Gosselin rating of 1, including propylene glycol; min-
erul oil; polydimenthyoil oxane; hydrochlorefluorocarbon,
chlorofluorocarbon and hydrofluorocarbon refrigerants; and
FDA-approved boiler water additives for steam boilers.

ESSENTIALLY TOXIC TRANSFER FLUIDS, Soil, water
or gray water and fluids having a Gosselin rating of 2 or more
including ethylenc glycol, hydrocarbon oils, ammonia refrig-
erants and hydrazine.

EVAPORATIVE COOLER. A device used for reducing air
temperature by the process of evaporating water into an
airstream.

EXCESS AIR. Air that passes through the combustion cham-
ber and the appliance flue in excess of that which is theoreti-
cally required for complete combustion.

EXHAUST HOOD, FULL OPENING. An cxhaust hood
with an opening at least equal 1o the diameter of the connecting
vent.

EXISTING INSTALLATIONS. Any plumbing system regu-
lated by this code that was legally installed prior to the effective
date of this code, or for which a permit te install has been
issued.

EXTERIOR INSULATION FINISH SYSTEMS (EIFS).
Synthetic stucco cladding systems typically consisting ot five
Tayers: adhesive, insulation board, base coat into which fiber-
glass reinforcing mesh is embedded, and a finish coat in the
desired color.

EXTERIOR WALL. An above-grade wall that defines the
exterior boundaries of a building. Includes between-floor
spandrels, peripheral cdges of floors, roof and husemenl knee
walls, dormer walls, gable end walls, walls enclosing a man-
sard roof and basement walls with an average below-grade wall
area that is less than 50 percent of the total opaque and
nonopaque area of that enclosing side.

FACTORY-BUILT CHIMNEY. A listed and labeled chim-
ney composed of factory-made components assembled in the
field in accordance with the manufaciurer’s instructions and
the conditions of the listing.

FENESTRATION. Skylights, roof windows, vertical win-
dows {whether [ixed or movcable); opague doors; glazed
doors; glass block; and combination opaque/glazed doors.

FIBER CEMENT SIDING. A manufactured, fiber-reinforc-
ing product made with an inerganic hydraulic or caleium sili-
cate binder formed by chemical reaction and reinforced with
organic or inorganic non-asbestos fibers, or both. Additives
which enhance manufacturing or product performance are per-
mitted, Fiber cement siding produocts have eithcr smooth or lex-
turcd faces and arc intended for exterior wali and related
applications.

FIREBLOCKING. Building materials installed to resist the
free passage of flame to other areas of the building through
concealed spaces.
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FIREPLACE. An assembly consisling of a hearth and fire
chamber of noncombustible material and provided with a
chimney, for use with solid fuels.

Factory-buiit fireplace. A listed and labeled fireplace and
chimney system composed of factory-made components,
and assembled in the field in accordance with manufacturer’s
instructions and the conditions of the listing.

Masonry chimney. A field-constructed chimney composed
of solid masomry urits, bricks, stones or concrete.

Masonry fireplace. A field-constructed fireplace com-
posed of solid masonry units, bricks, stones or concrete.

FIREPLACE STOVE. A free-standing, chimney-connected
solid-fuel-burning heater designed to be operated with the fire
chamber doors in cither the open or closed position.

FIREPLACE THROAT. The opening between the top of the
firebox and the smoke chamber.

FIRE SEPARATION DISTANCE. The distance measured
from the building face 1o one of the following:

1. Te the closest interior tot line; or
2. To the centerline of a street, an alley or public way; or
3. To an imaginary line between two buildings on the lot.

The distance shall be measured at a right angle from the face of
the wall,

FIXTURE. Sce “Plumbing fixture.”

FIXTURE BRANCH, DRAINAGE. A drain serving two or
more fixtures that discharges into another portion of the drain-
age system.

FIXTURE BRANCH, WATER-SUPPLY. A water-supply
pipe between the fixture supply and a main water-distribution
pipe or fixture group main.

FIXTURE DRAIN. The drain from the trap of a fixture to the
junction of that drain with any other drain pipe.

FIXTURE FITTING

Supply fitting. A fitting that controls the volume and/or
directional flow of water and is either attached to or accessi-
ble trom a fixture or is psed with an open or atmospheric dis-
charge.

Waste fifting, A combination of components that conveys
the sanitary waste from the ouatlet of a fixture to the connec-
tion of the sanitary drainage system.

FIXTURE GROUP, MAIN. The main water-distribution
pipe {or secondary branch) serving a plumbing fixture group-
ing such as a bath, kitchen or laundry area to which two or more
individual fixture branch pipes are connected.

FIXTURE SUPPLY. The water-supply pipe connecting a fix-
ture or fixture fitting to a fixture branch.

FIXTURE UNIT, DRAINAGE {(d.f.u.), A measure of proba-
ble discharge into the drainage system by various types of
plumbing fixtures, used 1o size DWV piping systems. The
drainage fixture-unit value for a particular tixture depends on
iLs volume rate of drainage discharge, on the time duration of a
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single drainage operation and on the average time between suc-
cessive operations.

FIXTURE UNIT, WATER-SUPPLY (w.s.f.n.). A measure of
the probable hydravlic demand on the water supply by various
Lypes ol plumbing fixtures used to size water-piping systems.
The watec-supply fixture-unit value for a particular fixtore
depends on its volume rate of supply, on the time duration of a
single supply operation and on the average time between suc-
cessive operations,

FLAME SPREAD. The propagaticn of flame over a surface.

FLAME SPREAD INDEX. The numeric value assigned fo a
material tested in accordance with ASTM E 84.

FLOOD-LEVEL RIM. The edge of the receptor or fixture
from which water overflows.

Fi.OOR DRAIN. A plumbing fixture for recess in the {loor
having a floor-level strainer intended for the porpose of the col-
lection and disposal of waste water used in ¢leaning the floor
and for the collection and disposal of accidental spillage Lo the
fioor.

FLOOR FURNACE. A self-contained furnace suspended
from the floor of the space being heated, taking air for combus-
tion from outside such space, and with means for lighting the
appliance from such space,

FLOW PRESSURE, The stalic pressure reading in the

water-supply pipe near the faucet or water outtet while the fau-
cet or water outlet is open and flowing at capacity,

FLUE. See “Vent.”

FLUE, APPLIANCE. The passages within an appliance
through which combustion products pass from the combustion
chamber to the flue collar.

FLUE COLLAR. The portion of a fuel-burning appliance
designed for the attachment of a draft hood, vent connector or
venting Systerm.

FLUE GASES. Products of combustion plus excess air in
appliance flues ar heat exchangers.

FLUSH YALVE. A device located at the bolom of a flush tank
that is operated to flush waiter closets.

FLUSHOMETER TANK. A device integrated within an air
accumulaior vessel that is designed to discharge a predeter-
mined quantity of water to fixtures for flushing purposes.

FLUSHOMETER VALVE. A flushometer valve is a device
that discharges a predetermined quantily of water io fixtures
for flushing purposes and is actuated by direct water pressure.

FOAM BACKER BOARD. Foum plastic used in siding appli-
cations where the foam plastic is a component of the siding.

FOAM PLASTIC INSULATION. A plastic that is intention-
ally expanded by the use of a foaming agent to produce a
reduced-density plastic containing voids consisting of open or
closed cells distributed throughout the plastic for thermal insu-
lating or acoustic purposes and that has a density less than 20
pounds per cubic foot (320 kg/m?) unless it is used as interior
trim.
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FOAM PLASTIC INTERIOR TRIM. Exposed foam plastic
used as picture molds, chair rails, crown moldings, baseboards,
handrails, ceiling beams, door trim and window trim and simi-
lar decorutive or prolective materials used in fixed applications.

FUEL-PIPING SYSTEM. All piping, tubing, valves and fit-
tings used to connect fuel utilization equipment to the point of
fuel delivery.

FULLWAY VALVE. A valve that in the full open position has
ap opening cross-sectional area equal to a minimum of 85 per-
cent of the cross-sectional area of the connecting pipe.

FURNACE. A vented heating apphiance designed or arranged
to discharge heated air into a conditioned space or through a
duct or ducts.

GLAZING AREA. The interior surface area of all glazed fen-
estration, including the area of sash, curbing or other framing
elements, that enclose conditioned space. Includes the area of
glazed Tenestration assernblies in walls bounding conditioned
basements.

GRADE. The finished ground level adjeining the building at
all exterior wails.

GRADE FLOOR OPENING. A window or other opening
focated such that the sill height of the opening is not more than
44 inches (1118 mm) above or below the finished ground level
adjacent to the opening.

GRADE, PIPING. Sce “Slope.”

GRADE PLANE. A reference plane representing the average
of the finished ground level adjoining the building ai all exte-
rior walls. Where the finished ground level slopes away from
the exterior walls, the reference plane shall be established by
the lowest points within the area between the building and the
lot line or, where the lot line is more than 6 f1 (1829 mm) from
the building between the structure and a point 6 ft (1829 mm)
from the building.

GRIDDED WATER DISTRIBUTION SYSTEM. A water
distribution system where every water distribution pipe is inter-
connected s0 as to provide two or more paths 10 each fixture
supply pipe.

GROSS AREA OF EXTERIOR WALLS. The normal pro-
jection of sl exterior walls, including the area of all windows
and doors installed therein.

GROUND-S0URCE HEAT PUMP LOOP SYSTEM. Pip-
ing buried in horizontal or veriical excavations or placed in a
body of water for the purpose of transporting heat transfer lig-
uid to and from a heat pump. Tneluded in this definition are
closed loop systems in which the liquid is recirculated and open
loop systems in which the liquid is drawn from a well or other
source., '

GUARD. A building component or a system of building com-
ponents located near the open sides of elevated walking sur-
faces that minimizes the possibility of a fall from the walking
surface to the lower level.

HABITABLE SPACE. A space in a building for living, sleep-
ing, eating or cooking. Bathrooms, toilet rooms, closets, halls,

storage or utility spaces and similar arcas are not considercd
habitable spaces.
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HANDRAIL. A horizontal or sloping rail intended for grasp-
ing by the hand for guidance or support.

HANGERS. Sce “Supports.”

HAZARDOUS LOCATION. Any location considered tobe a
fire hazard for flammable vapors, dust, combusiible fibers or
other highly combustible substances,

HEATING DEGREE DAYS (HDD). The sum, on an annual
basis, of the dilference between 65°F (18°C) and the mean tem-
perature for each day as determined from "NOAA Annual
Degree Days to Selected Bases Derived from the 1960-1990
Normals™ or other weather data sources acceptable to the code
official.

HEAT PUMEP. An appliance having heating or heating/cool-
ing capability and that uses refrigerants to extract heat from air,
liquid or other sources.

HEIGHT, BUILDING. The vertical distance from grade
plane to the average height of the highest roof surtace,

HEIGHT, STORY. The vertical distance trom top to top of
two successive tiers of beams or finished floor surfaces; and,
for the topmost story, from the top of the floor finish to the top
of the ceiling joists or, where there is not a ceiling, to the top of
the roof rafters.

HIGH-TEMPERATURE (H.T.) CHIMNEY. A high tem-
perature chimney complying with the requirements of UL 103,
A Type H.T. chimney is identifiable by the markings “Type
H.T.” on each chimney pipe section.

HORIZONTAL BRANCH, DRAINAGE. A drain pipe
extending laterally [rom a soil or waste stack or building drain,
that receives the discharge from one or more fixture drains.

HORIZONTAL PIPE. Any pipe or fitting that makes an angle
of less than 45 degrees (0.79 rad) with the horizontal.

HOT WATER. Water at a temperature greater than or equal to
110°F (43°C).

HURRICANE-PRONE REGIONS. Arcas vulnerable to
hurricanes, defined as the U.S. Atlantic Ocean and Gulf of
Mexico coasts where the basic wind speed 1s greater than 90
miles per hour (40 m/s), and Hawaii, Puerto Rico, Guam, Vir-
gin Islands, and America Samoa.

HYDROGEN GENERATING APPLIANCE. A self-con-
tained package or factory-matched packages of integrated sys-
tems for generating gaseous hydrogen, Hydrogen generating
appliances utilize electrolysis, reformation, chemical, or other
processes to generate hydrogen.

IGNITION SOURCE. A flame, spark or hot surface capable
of igniting flammable vapors or fumes. Such sources include
appliance burners, bumer ignitions and elecirical switching
devices.

INDIRECT WASTE PIPE. A waste pipe that discharges into
the drainage system through an air gap into a trap, fixture or
receptor,

INDIVIDUAL SEWAGE DISPOSAL SYSTEM. A system
lor disposal of sewage by means of a seplic lank or mechanical
treatment, designed for use apart from a public sewer to serve a
single establishment or building.
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INDIVIDUAL VENT. A pipe installed to vent a single-fixture
drain that connects with the vent system above or terminates
independently outside the building.

INDIVIDUAL WATER SUPPLY. A supply other than an
approved public water supply that serves one or more families.

INSULATING CONCRETE FORM (ICF). A concrete
forming systern using stay-in-place forms of rigid foam plastic
insulation, a hybrid of cement and foam insulation, a hybrtd of
cement and woed chips, or other insulating material for con-
structing cast-in-place concrete walls.

INSULATING SHEATHING. An insuolating board having a
minimum thermal resistance of R-2 of the core material.

JURISDICTION, The governmental unit that has adopted
this code under due legislative authority.

KITCHEN. Kitchen shall tnean an area used, or designated to
be used, for the preparation of food.

LABEL. An identification applied on a product by the manu-
facturer which contains the name of the manufacturer, the func-
tien and performance characteristics of the product or material,
and the name and identitfication of an approved agency and that
indicates that the representative sample of the product or mate-
rial has been tested and evaluated by an approved agency. (See
also “Manufacturer’s designation” and “Mark.”)

LABELED. Devices, equipment or materials to which have
been affixed a label, seal, symbol or other identifying mark of a
testing laboratory, inspeclion agency or other organization
concerned with product evaluation that maintains periodic
inspection of the production of the above labeled items that
allests to compliance with a specific standard.

LIGHT-FRAMED CONSTRUCTION. A type of construc-
tion whose vertical and horizontal structural elements are pri-
marity formed by a system of repetitive wood or light gage steel
framing members.

LISTED AND LISTING. Terms referring to equipment that
1s shown in a list published by an approved testing agency qual-
ified und cquipped for experimental testing and maintaining an
adequate periodic inspection of current productions and whose
listing states that the equipment complies with nationally rec-
ognized standards when installed in accordance with the manu-
facturer’s installation instructions.

LIVE LOADS. Those loads produced by the use and occu-
pancy of the building or other structure and do not include con-
struction or environmental loads such as wind load, snow load,
rain load, earthquake load, flood load or dead load.

LIVING SPACE. Space within a dwelling unit utilized for liv-
ing, sleeping, eating, cooking, bathing, washing and sanitation
pUrposcs.

LOT. A portion or parcel of land considered as a unit.

LOT LINE. A line dividing one lot from another, or from a
street or any public piace.

MACERATING TOILET SYSTEMS. A systerm comprised
of a sump with macerating pump and with connections for a
water closel and other plumbing fixtures, that is designed to
accept, grind and pump wastes 1o an approved point of dis-
charge.
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MAIN. The principal pipe artery to which branches may be
connected.

MAIN SEWER. See “Puhlic sewer.”

MANIFOLD WATER DISTRIBUTION SYSTEMS, A fab-
ricated piping arrangement in which a large suppty main is fit-
ted with multiple branches in close proximity in which water is
distributed separately to fixtures from each branch.

MANUFACTURED HOME. Manufacwred home means a
structure, ransportable in ong or more sections, which in the
traveling mode is 8 body feet (2438 body mum) or mote in width
ot 4(} body feet (12 192 body mm) or more in length, or, when
erected on site, s 320 square feet (30 m?) or more, and which is
built on a permanent chassis and designed to be used as a dwell-
ing with or without a permanent foundation when connected to
the required utilities, and includes the plumbing, heating,
air-conditioning and electrical systems contained therein;
except that such term shall include any structure that meets all
the requirements of this paragraph except the size requirements
and with respect to which the manufacturer voluntarily files a
certification required by the secretary (HUD) and complies
with the standards established under this title. For mobile
homes built prior to June 15, 1976, a label certifying compli-
ance to the Standard tor Mobile Homes, NFPA 501, in effect at
the time of manufacture is required, For the purpose of these
previsions, a mobile home shal! be considered a manufactured
home.

MANUFACTURER’S DESIGNATION. An identification
applied on a product by the manufacturer indicating that a
product or material complies with a specified standard or sct of
rules. (See also “*Mark™ and “Label ™)

MANUFACTURER’S INSTALLATION INSTRUC-
TIONS. Printed instructions included with equipment as part
of the conditions of listing and labeling.

MARK. An identification applied on a product by the manu-
facturer indicating the name of the manufacturer and the func-
tion of a product or material. (See also “Manufacturer’s
designalion” and “Labet.”™)

MASONRY CHIMNEY. A field-constructed chimney com-
posed of solid masonry uiits, bricks, stones or concrete.

MASONRY IEATER. A masonry heater is a solid fuel burn-
ing heating appliance constructed predominantly of concrete or
solid masonry having a mass of at least 1,100 pounds (500 kg),
excluding the chimney and foundation. It is designed to absorb
and store a substantial portion of heat from a fire bualt in the fire-
box by toutling exhaust gases through inlernal heat exchange
channels in which the flow path downstream of the firebox
includes at least one 180-degree (3.14-rad) change in flow direc-
tion before entering the chimney and which deliver heat by radi-
ation through the masonry surlace of the heater.

MASONRY, SOLID. Masonry consisting of solid masonry
units laid contiguousty with the joints between the units filled
with mortar.

MASONRY UNIT. Brick, tile, stone, glass block or concrete
block conforming to the requirements specified in Section
2103 ol the International Building Code.
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Clay. A building unit larger in size than a brick, composed
of burned clay, shale, fire clay or mixtures thereof,

Concrete. A building unit or block larger in size than 12
inches by 4 inches by 4 inches (305 mm by 102 mm by 102
min} made of cement and suilable aggregates.

Glass. Nonload-bearing masenry composed of glass units
bonded by mortar.

Hollow. A masonry unit whosc net cross-sectional area in
any plane parallel to the loadbearing surface is less than 75
percent of its gross cross-sectional area measured in the
same plane.

Solid. A masonry vnit whose net cross-scctional area in
every plane parallel to the loadbearing surface is 75 percent
or more of its cross-sectional area measured in the same
plang.

MASS WALL. Masonry or concrete walls having a mass
greater than or equal to 30 pounds per square foot (146 kg/m?),
sofid wood walls having a mass greater than or equal to 20
pounds per square foot (98 kg/m?), and any other walls having a
heat capacity greater than or equal to 6 Bou/ft? - “F[266 JM(m? -
Kj).

MEAN ROOF HEIGHT. The average of the roof cave height
and the height to the highest point on the roof surface, except
that eave height shall be used for roof angle of less than or equal
to 10 degrees (0.18 rad).

MECHANICAL DRAFT SYSTEM. A venting system
designed to remove flue or vent gases by mechanical means,
that consists of an induced draft portion under nonpositive
static pressure or a forced dratt portion under positive static
pressure.

Forced-draft venting system. A portion of a venting sys-
tem using a fan or other mechanical means to cause the
removal of flue or vent gases under positive static pressure.

Induced draft venting system. A portion of a venting sys-
tem using a fan or other mechanical means to cause the
removal of flue or vent gases under nonpositive static vent
pressure,

Power venting system, A portion of a venting system using
a fan or other mechanical means to cause the removal of flue
or vent gases under positive static vent pressure.

MECHANICAL EXHAUST SYSTEM. A system for
removing air from a room or space by mechanical means.

MECHANICAL SYSTEM. A system specifically addressed
and regulated in this code and composed ol components,
devices, appliances and equipment.

METAL ROOF PANEL. An interlocking metal sheet having
a minimum instailed weather exposure of at leasi 3 square feet
(0.28 m?) per sheet.

METAL ROOF SHINGLE., An interlocking metal sheet hav-
ing an instatled weather exposure less than 3 square feet (0,28
m?) per sheet.

MEZZANINE, LOFT. An intermediate level or levels
between the floor and ceiling of any story with an aggregate
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floor arca of not more than one-third of the area of the room or
space in which the level or levels are located.

MODIFIED BITUMEN ROOF COVERING. Onc or more
layers of polymer modified asphalt sheets. The sheet materials
shall be fully adhered or mechanically attached to the substrate
or held in place with an approved ballasl layer.

MULTIPLE STATION SMOKE ALARM, Two or more sin-
gle station alarm devices that are capable of interconnection
such that actuation of one causes all integral or separate audible
alarms to operate.

NATURAL DRAFT SYSTEM. A venting system designed to
remove flue or vent gases under nonpositive static vent pres-
sure entirely by natural draft.

NATURALLY DURABLE WOOD. The heartwood of the
following species: Decay-resistant redwoed, cedars, black
lecust and black walnut.

Note: Corner sapwood is permitted if 90 percent or imore of
the width of each side on which it accurs 1s heartwood.

NONCOMBUSTIBLE MATERIAL, Materials that pass the
test procedure for defining noncombustibility of elementary
materials set forth in ASTM E 136.

NONCONDITIONED SPACE. A space that is not a condi-
tioned space by insulated walls, floors or ceilings.

OCCUPIED SPACE. The total area of alf buildings or struc-
tures on any lot or parcel of ground projected on a herizontal
plane, exciuding permitted projectians as altowed by this code.

OFFSET. A combination of fittings that makes two changes in
direction bringing one section of the pipe out of ling but inte a
line parallel with the other section.

OWNER. Any person, agent, firm or corporation having a
legal or equitable interest in the property.

PELLET FUEL-BURNING APPLIANCE. A closed com-
bustion, vented appliance equipped with a fuel feed mecha-
nism for burning processed peliets of selid fuel of a specilied
size and composition.

PELLET VENT. A vent listed and labeled for nse with a listed
pellet fuel-buming appliance.

PERMIT. An official document or certificate issued by the
authority having jurisdiction that authorizes performance of a
specified activity,

PERSON. An individeal, heirs, executors, administrators or
assigns, and also includes a firm, partnership or corporation, its
or their successors or assigns, or the agent of any of the afore-
said.

PITCH. See “Slope”

PLATFORM CONSTRUCTION. A method of construction
hy which floor framing bears on load bearing walls that are not
continuous through the story levels or floor framing.

PLENUM. A chamber that forms part of an air-circulation sys-
tem other than the occupied space being conditioned.

PLUMBING. For the purpose of this code, plumbing refers to
those installations, repairs, mainfenznce and alterations regu-
lated by Chapters 25 through 32.
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PLUMBING APPLIANCE. An encrgized houschold appli-
ance with plumbing connections, such as a dishwasher,
food-waste grinder, clothes washer or water heater.

PLUMBING APPURTENANCE. A device or assembly that
1s an adjunct to the basic plumbing system and demands no
additional water supply nor adds any discharge load to the sys-
tem. It is presumed that it performs some useful function in the
operation, maintenance, servicing, economy or safety of the
plumbing system. Examples include filters, relief valves and
aerators.

PLUMBING FTXTURE. A receplor or device that reqaires
both a waier-supply connection and a discharge to the drainage
system, such as water closets, lavatories, bathtubs and sinks.

Plumbing appliances as a special class of fixture are further
defined.

PLUMBING SYSTEM. Includes the water supply and distri-
hulion pipes, plumbing fixtures, supports and appurtenances,
soil, waste and vent pipes; sanitary drains and building sewers
to an approved point of disposal.

POLLUTION. An impairment of the quality of the potable
water 10 a degree that dees not create a hazard to the public
health but that does adversely and unreasonably aftect the aes-
thetic qualities of such potable water for domestic use.

PORTABLE FUEL CELL APPLIANCE. A fuel cell gener-
ator of electricity, which is not fixed in place. A portable fuel
cell appliance vtilizes a cord and plug connection te a grid-iso-
lated load and has an integral fuel supply.

POSITIVE ROOF DRAINAGE. The drainage condition in
which consideration has been made for all loading deflections

of the roof deck, and additional slope has been provided to
ensure drainage of the roof within 48 hours of precipitation.

POTABLE WATER. Water free from impurities present in
amounts sufficient to cause disease or harmful physiological
efteets and conforming in bacteriological and chemical quality
to the requirements of the public health authority having juris-
diction.

PRECAST CONCRETE, A structural concrete element cast
elsewhere than its final position in the structure.

PRESSURE-RELIEF VALVE. A pressure-aciuated valve
held closed by a spring or other means and designed to suto-
matically relieve pressure at the pressure at which it is set.

PUBLIC SEWER. A common sewer directly controlled by
public authority.

PUBLIC WATER MAIN. A water-supply pipe for public use
controlled by public authority.

PUBLIC WAY. Any street, alley or other parcel of land open to
the owside air leading to a public street, which has been
deeded, dedicated or otherwise permanently appropriated to
the public for public use and thal has a clear width and height of
not less than 10 feet (3048 mm},

PURGE. To clear of air, gas or other foreign substances.

QUICK-CLOSING VAILVE. A vaive or fancet that closes
automatically when released manuaily or controlled by
mechanical means for fast-action closing.
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R-VALUE, THERMAL RESISTANCE. The inverse of the
time rate of heat flow through a building thermal envelope ele-
ment from onc of its bounding surfaces to the other for a unit
temperature difference between the two surfaces, under steady
state conditions, per unit area (h - £ - “F/Btu).

RAMP. A walking surface that has a running slope steeper thap
1 unit vertical in 20 units horizoatal (5-percent slope).

RECEPTOR. A fixture or device that receives the discharge
from indirect waste pipes.

REFRIGERANT., A substance used to produce refrigeration
by its expansion or evaporation.

REFRIGERANT COMPRESSOR. A specific machine,
with or without accessories, for compressing a given refriger-
ant vapor.,

REFRIGERATING SYSTEM. A combination of intercon-
nected parts forming 4 closed circuit in which refrigerant is ¢ir-
culated for the purpose of extracting, then rejecting, heat. A
direct refrigerating system is one in which the evaporator or
condenser of the refrigerating system is in direct contact with
the air or other substances to be cooled or heated. An indirect
refrigerating system is one in which a secondary coolant
cooled or heated by the refrigerating system is circulated to the
air or othcr substance to be cooled or heated.

REGISTERED DESIGN PROFESSIONAL. An individual
who is registered or licensed to practice their respective design
profession as defined by the statutory requirements of the pro-
fessional registration laws of the state or jurisdiction in which
the project is to be constructed.

RELIEF VALVE, VACUUM. A device to prevent excessive
buildup of vacuum in a pressure vessel.

REPAIR. The reconstruction or renewal of any part of an exist-
ing building for the purpose of its maintenance.

REROOFING. The process of secovering or replacing an
existing root covering. See “Roof recover”

RETURN AJR. Air removed [rom an approved conditioned
space or location and recirculated or exhausted.

RISER. A water pipe that extends vertically one fnll story or
more (o convey water {o branches or 1o a group of fixiures.

ROOF ASSEMBLY. A systemn designed to provide weather
protection and resistance to design loads, The system consists
of a roof covering and roof deck or a single componenl serving
as both the roof covering and the roof deck. A roof assembly
includes the roof deck, vapor retarder, substrate or thermal bar-
rier, insulation, vapor retarder, and roof covering.

ROOF COVERING. The covering applied to the rool deck
for weather resistance, fire classification or appearance,

ROOF COVERING SYSTEM. See “Roof assembly.”

ROOF DECK, The tlat or sloped snrface not including its sup-
porting members or vertical supports.

ROOF RECOVER. The process of installing an additional
rool covering over a prepared existing roof covering without
removing the existing roof covering,
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ROOF REPAIR. Reconstruction or renewal of any part of an
existing roof for the purposes of its maintenance.

ROOFTOP STRUCTURE. An enclosed srructure on or
above the roof of any part of a building.

ROOM HEATER, A freestanding heating appliance installed
in the space being heated and not connected 10 ducts.

ROUGH-IN. The installation of all parts of the plumbing sys-
tem that must be completed prior to the installation of fixtures.
This includes DWYV, water supply and built-in fixture supports.

RUNNING BOND. The placement of masonry units such that
fiead joints in successive courses are horizonally offset at least
one-quarter the unit length,

SANITARY SEWER. A sewer that carries sewage and
excludes storm, surface and groundwater.

SCUPPER. An opening in a wall or parapet that allows water
to drain from a roof.

SEISMIC DESIGN CATEGORY. A classification assigned
to a structure based on its Seismic Group and the severity of the
design earthquake ground mation at the site.

SEPTIC TANK. A water-tight receptor that receives the dis-
charge of a building sanitary drainage system and is con-
structed so as to separate solids from the liquid, digest organic
matter through a period of detention, and allow the liquids to
discharge into the soil outside of the tank through a system of
open joint or perforated piping or a seepage pit.

SEWAGE. Any liquid waste containing animal matter, vegeta-
ble matter or other impurity in suspension or solution.

SEWAGE PUMP. A permanently installed mechanical device
for removing sewage or liquid waste from a sump.

SHALL. The term, when used in the code, is construed as man-
dalory.

SHEAR WALL. A general (etm for walls that are designed
and constructed to resist racking from seismic and wind by use
of masonry, concrete, cold-formed steel or wood framing in
accordance with Chapter 6 of this code and the associated Limi-
tations in Section R301.2 of this code.

SIDE VENT, A vent connecting to the drain pipe through afit-
ting at an angle less than 43 degrees (0.79 rad) to the horizontal.

SINGLE PLY MEMBRANE. A roofing membrane that is
field applied using one layer of membrane material {cither
homogeneous or composite) rather than multiple layers.

SINGLE STATION SMOKE ALARM. An assembly incor-
porating the detector, control equipment and alarm sounding
device in one unit that is operated from a power supply either in
the unit or obtained at the point of installation.

SKYLIGHT AND SLOPED GLAZING. See Scclion
R308.6.1.

SKYLIGHT, UNIT, See Section R308.6.1.

SLIP JOINT. A mechanical-type joint used primarily on fix-
ture traps. The joint tightness is obtained by compressing a
friction-type washer such as rubber, nylon, neoprene, lead or
special packing malerial against the pipe by the tighlening of a
{slip) nut.
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SLOPE. The fall (pitch} of a linc of pipe in refercnce to a
horizonal plane. In drainage, the slope is expressed as the fall in
units vertical per units horizontal (percent) for a length of pipe.

SMOKE-DEVELOPED RATING. A numerical index indi-
cating the relative density of smoke produced by burning
assigned Lo a material Lested in accordance with ASTM E 84,

SOIL STACK OR PIPE. A pipe that conveys sewage contain-
ing fecal material.

SOLAR HEAT GAIN COEFFICIENT (SHGC). The solar
heat gain through a fenestration or glazing assembly relative to

the incident solar radiation (Btu/h - ft2 - °F),

SOLID MASONRY, l.oad-bearing or nonload-bearing con-
struction using masonry units where the net cross-sectional
arca of each unit in any plane parallel to the bearing surface is
not less than 75 percent of its gross cross-sectional area. Sold
masonry units shall conform to ASTM C 55,C62,C 73, 145
or C 216,

STACK. Any main vertical DWV line, includiag offsets, that
extends one or more storics as directly as possible to its vent
terminal,

STACK BOND. The placement of masonry units in a bond
pattern is such that head joints ir successive courses are verti-
cally aligned. For the purpose of this code, requirements for
stack bond shall apply to all masonry laid in other than running
bond.

STACK VENT. The extension of soil or waste stack above the
highest horizontal drain connected.

STACK VENTING. A method of venting a fixture or fixtures
through the soil or waste stack without individual fixture vents.

STANDARD TRISS. Any construction that does not permit
the roof/ceiling insulation to achieve the required R-value over
the exterior walls.

STATTONARY FUEL CELL POWER PLANT. A self-con-
tained package or factory-matched packages which constitute
an automatically-operated assembly of integrated systems for
generating useful electrical energy and recoverable thermal
encrgy that is permanently connected and fixed in place.

STORM SEWER, DRAIN. A pipe used for conveying rain-
water, surface water, subsurface water and similar liquid waste.

STORY. That portion of a building included between the upper
surface of a floor and the upper surface of the floor or roof next
abave,

STORY ABOVE GRADE. Any story having its finished floor
surface entirely above grade, except that a basement shall be
considered as a story above grade where the finished surface of
the floor above the basement is:

1. More than 6 feet (1829 mm) above grade plane.

2. More than 6 feet (1829 mm) above the finished ground
level for more than 50 percent of the total building per-
imeter.

3. More than |12 feet (3658 mm) above the finished ground
level at any point.
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STRUCTURAIL INSULATED PANELS (SIPS). Factory
fabricated pancls of solid core insulation with structural skins
of oriented strand board (OSB) or plywood.

STRUCTURE., That which is built or constructed.

SUMP, A tank or pit that receives sewage or waste, located
below the normal grade of the gravity system and that must be
emptied by mechanical means.

SUMP PUMP. A pump instalted to empty a sump. These
pumps arc used for removing storm water only. The pump is
selected for the specific head and volume of the load and is usu-
ally operated by level controllers.

SUNROQOOM, A ¢ne-story structure attached to a dwelling with
a glazing area in cxcess of 40 percent of the gross area of the
structure’s exterior walls and roof.

SUPPLY AIR. Air delivered to a conditioned space through
ducts or plenums from the heat exchanger of a heating, cooling
or ventilating system,

SUPPORTS. Devices for supporting, hanging and securing
pipes, fixtures and equipment.

SWEEP. A drainage fitting designed to provide a change in
direction of a drain pipe of less than the angle specified by the
amount nceessary to establish the desired slope of the line.
Sweeps provide a loager turning radius than bends and a less
turbulent flow pattern (see “Bend” and “Elbow™).

TEMPERATURE- AND PRESSURE-RELIEF (T AND P)
VALVE. A combination relief valve designed to function as
both a temperature-relief and pressure-relief valve.

TEMPERATURE-RELIEF VALVE, A temperature-actu-
ated valve designed to discharge automatically at the tempera-
ture at which it is set.

THERMAL ISOLATION. Physical and space conditioning
scparation from conditioned space(s}. The conditioned
space(s) shall be controlled as separate zones for heating and
cooling or conditioned by separate equipment.

THERMAL RESISTANCE, R-VALUE. The inverse of the
time rate of heat flow through a body from onc of its bounding
surfaces to the other for a unit temperature difference between
the two surfaces, under steady state conditions, per unit area (h -
ft2 - °F/Buu).

THERMAL TRANSMITTANCE, U-FACTOR. The coeffi-
cient of heat transmission (air to air) through a building enve-
lope component or assembly, equal to the time rate of heat flow
per unit area and unit temperature difference between the warm

side and cold side air tilms (Btu/h - {i2 - °F),

TOWNHOUSE. A single-family dwelling unit constructed in
a group of three or more attached units in which each unit
exiends from foundation to roof and with open space on at least
two sides.

TRAP. A fifting, either separate or built into a fixture, that pro-
vides a liquid seal to prevent the emission of sewer gases with-
out materially affecting the flow of sewage or waste water
through it.

TRAP ARM. That portion of a fixture drain between a trap
weir and the vent fitting.
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TRAP PRIMER, A device or system of piping to maintain a
water seal in 4 trap, typically installed where infrequent vse of
the trap would result in cvaporation of the trap seal, such as
floor drains.

TRAP SEAL. The trap seal is the maximum veriical depth of
liquid that a trap will retain, measured between the crown weir
and the top of the dip of the trap.

TRIM. Picture motds, chair rails, baschoards, handrails, door
and window frames, and similar decorative or protective mate-
rizls used in fixed applications.

TRUSS DESIGN DRAWING. The graphic depiction of an
individual truss, which describes the design and physical chas-
acteristics of the truss.

TYPE L VENT. A listed and labeled vent conforming to UL
641 for venting oil-burning appliances listed for use with Type
L vents or with gas appliances listed for use with Type B vents.

U-FACTOR, THERMAL TRANSMITTANCE. The coeffi-
cient of heat transmission (air to air) through a building enve-
lope component or assembly, equal to the time rate of heat flow
per unit area and unit temperature difference between the warm
side and cold side air films (Btu/h - i - °F).

UNCONFINED SPACE. A space having a volume not less
than 50 cubic feet pee 1,000 Btu/h (4.8 m¥/kW) of the aggregate
input rating of all appliances installed in that space. Rooms
communicating directly with the space in which the appliances
are installed, through openings not furnished with doors, are
considered a part of the uncenfined space.

UNDERLAYMENT. One or more layers of felt, sheathing
paper, nonbituminous saturated felt, or other approved material
over which a roof covering, with a slope of 2 to 12 (17-percent
slope)} or greater, is applied.

UNUSUALLY TIGHT CONSTRUCTION. Construction in
which:

1. Walls and ceilings comprising the building thermal
envelope have a continuous water vapor retarder with a
rating of 1 perm (5.7-10 ' kg/Pa - s - m?) or less with
openings therein gasketed or sealed.

2. Storm windows or weatherstripping is applied around
the threshold and jambs of opaque doors and openable
windaows.

3. Caulking or scalants arc applied to areas such as joints
around window and door frames between sole plates and
floors, between wall-ceiling joints, between wall pancls,
at penetrations for plumbing, electrical and gas lines, and
at other openings.

VACUUM BREAKERS. A device which prevents
backsiphonage of water by admitting atmospheric pressure
through ports Lo the discharge side of the device.

VAPOR PERMEABLE MEMBRANE, A material or cov-
cring having a permeance rating of 5 perms (2.9 - 10 '%kg/Pa -
s - m?) or greater, when tested in accordance with the desiccant

method using Procedure A of ASTM E 96. A vapor permeable
material permits the passage of moisture vapor.
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VAPOR RETARDER. A vapor resistant material, membrane
or covering such as foil, plastic sheeting, or insulation facing
having a permeance rating of | perm (5.7 10 "kg/Pa-s-m?) or
fess, when tested in accordance with the dessicant method
using Procedure A of ASTM E 96. Vapor retarders fimis the
amounlt ¢l moisture vapor thal passes through a material or wall
assembly.

VEHICULAR ACCESS DOOR. A door that is used primar-
ily for vehicular traffic at entrances of buildings such as
garages and parking lots, and that is not generally used for
pedestrian traffic.

VENT. A passageway for conveying tlue gases from fuel-fired
appliances, or their vent connectors, to the outside atmosphere.

YENT COLLAR. See “Flue collar”

VENT CONNECTOR. That portion of a venting system
which connects the flue collar or draft hood of ap appliance to a
vent.

VENT DAMPER DEVICE, AUTOMATIC. A device
intended for installation in the venting system, in the outlet of
an individual, automatically operated fuel burning appliance
and that is designed to open the venting system automatically
when the appliance is in operation and to close off the venting
system automatically when the appliance is in a standby or
shutdown condition.

VENT GASES. Products of combustion from fuel-burning
appliances, plus excess air and dilution air, in the venting sys-
tem above the draft hood or draft regulator.

VENT STACK. A vertical vent pipe instalied to provide circu-
lation of air to and from the drainage system and which extends
through onc or more stories.

VENT SYSTEM. Piping installed to equalize paeumatic pres-
sure in a drainage system to prevent trap seal loss or blow-back
duc to siphonage or back pressure.

VENTILATION. The natural or mechanical process of sup-
plying conditioned or unconditioned air to, or removing such
air from, any space.

VENTING. Removal of combustion products to the outdoors,

VENTING SYSTEM. A continuous open passageway from
the flue collar of an appliance to the outside atmosphere (or the
purpose of removing flue or vent gases. A venting system 1s
usually composed of a vent or a chimney and vent conrnector, if
used, assembled to [orm the open passageway.,

VERTICAL PIPE. Any pipe or fiting that makes an angle of
43 degrees (0.79 rad) or more with the horizontal,

VINYL SIDING. A shaped material, made principally from
rigid polyvinyl chloride (PVC), that is used to cover exterior
walls of buildings.

WALL, RETAINING. A wall not laterally supported at the
top, that resists lateral soil load and other imposed loads.

WALLS, Walls shall be defined as follows:
Load-bearing wall is a wall supporting any vertical load in

addition to its own weight. o
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Nonbearing wall is a wall which does not suppeort vertical
loads other than its own weight.

WASTE. Liquid-borne waste that is free of fecal matter.

WASTE PIPE OR STACK. Piping that conveys only liquid
sewage not containing fecal material.

WATER-DISTRIBUTION SYSTEM. Piping which conveys
water from the service to the plumbing fixtures, appliances,
appurtcnances, equipment, devices or other systems scrved,
including fittings and control valves,

WATER HEATER. Any heating appliance or equipment that
heats potable water and supplies such water to the potable hot
water distribution sysiem.

WATER MAIN. A water-supply pipe for public use.

WATER OUTLET. A valved discharge opening, including a
hose bibb, through which water is removed from the potable
water sysiem supplying water to a plumbing fixture or plumb-
ing appliance that requires either an air gap or backflow
pre-vention device for protection of the supply system.

WATER-RESISTIVE BARRIER. A material behind an
exterior wall covering that is intended to resist tiquid water that
has penetrated behind the exterior covering from further
intruding into the exterior wall assembly.

WATER-SERVICE PIPE. The outside pipe from the water
main or other source of potable water supply to the water-dis-
tribution system inside the building, terminating at the service
valve.

WATER-SUPPLY SYSTEM. The water-service pipe, the
water-distributing pipes and (he necessary connecting pipcs,
fittings, control valves and all appurtenances in or adjacent to
the building or premises.

WET YENT. A vent that atso receives the discharge of wastes
from other fixtures.

WIND BORNE DEBRIS REGION. Areas within hurri-
cane-prone regions within one mile of the coastal mean high
water linc where the hasic wind speed is 110 miles per hour (49
m/s) or greater; or where the basic wind speed is equal to or
greater than 120 miles per hour (54 m/s); or Hawuaii.

WINDER. A tread with nen-paratlel edges.

WOOD STRUCTURAL PANEL. A pancl manufactured
from veneers; or wood strands or wafers; bonded together with
waterproof synthetic resins or other suitable bonding systems.
Examples of wood structural panels are plywood, OSB or com-
posite panels.

YARD. An open space, other than a court, unobstracted from
the ground to the sky, except where specifically provided by
this code, on the lot on which a building is situated.
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. Part lll — Building Planning and Construction

CHAPTER 3
BUILDING PLANNING

SECTION R301
DESIGN CRITERIA

] R30L1 Application. Buildings and structures, and all parts
thereof, shall be constructed to safcly support all loads, includ-
ing dead loads, live loads, roof loads, flood loads, snow loads,
wind loads and seismic loads as prescribed by this code. The
construction of buildings and structures in accordance with the
provisions of this code shall result in a system that provides a
complete load path that meets all requirements for the transfer of
all loads from their point of origin through the load-resisting ele-
ments to the foundation. Buildings and structures constructed as
prescribed by this code are deemed to comply with the require-
ments of this section.

R301.1.1 Alternative provisions. As an allernative to the
requirements in Section R301.1 the following standards are
permitted subject to the limitations of this code and the limi-
tations therein. Where engineered design is used in conjunc-
tion with these standards the design shall comply with the
International Building Code.

1. American Forest and Paper Association (AF&PA)
Woaod Frame Construction Manual (WFCM).

2. American Iron and Steel Institute (ALSE) Standard for
Cold-Formed Steel Framing—Prescriptive Method
for One- and Two-Family Dwellings (COFS/PM} with
Supplement ro Standard for Cold-Formed Steel Fram-
ing-Prescriptive Method for One- and Two-Family
Dwellings,

R301.1.2 Construction systems, The requirements of this
code are based on platform and balloon-frame construction for
light-frame huildings. The requirements for concrete and
masonry buildings are based on a balloon framing system.
Other framing systems must have equivalent detailing to
ensure force transter, continuity and compatible defermations.

R301.1.3 Engineered design. When i building of otherwise
conventional construction contains  structural  elements
exceeding the limits of Section R30! or otherwise not con-
forming to this code, these elements shall be designed in accor-
dance with accepted engineering practice. The extent of such
design need only demonstrate compliance of nonconventional
clements with other applicable provisions and shall be compat-
ible with the performance of the conventional framed system.
Engineered design in accordance with the International Buitd-
ing Code is permitted for all buildings and structures, and parts
thereof, included in the scope of this code.
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R301.2 Climatic and geographic design criteria. Buildings
shall be consiructed in accordance with the provisions of this
code as limited by the provisions of this scetion. Additienal cri-
teria shall be established by the local jurisdiction and set forth
in Table R301.2(1).

R301,2.1 Wind limitations, Buildings and portions thereof
shall be limited by wind speed, as defined in Table R301.2(1}
and construction methods in accordance with this code. Basic
wind speeds shall be determined from Figure R301.2(4).
Where different construction methods and structural materi-
als are used for various portions of a building, the applicable
requirements of this section for each portion shall apply.
Where loads for wall covenings, curtain walls, roof coverings,
exterior windows, skylights, garage doors and exterior doors
are not otherwise specified, the loads listed in Table
R301.2(2) adjusted for height and exposure using Table
R301.2(3) shall be used to determine design load perfor-
mance requirements for wall coverings, curtain walls, roof
coverings, exterior windows, skylights, garage doors and
exterior doors. Asphalt shingles shall be designed for wind
speeds in accordance with Section R905.2.6.

R301.2.1.1 Design criteria, Construction in regions
where the basic wind speeds from Figure R301.2(4) equal
or exceed 100 miles per hour (45 m/s) in hurricane-prone
regions, or 119 miles per hour (49 m/s) elsewhere, shall be
designed in accordance with one of the following:

1. American Forest and Paper Association {AF&PA)
Wood Frame Construction Manual for One- and
Two-Family Dwellings (WFCM); or

2. Southern Building Code Congress International
Standard for Hurricane Resistant Residential
Construction (SSTD 10); or

3. Minimum Design Loads for Buildings and Other
Structures (ASCE-7); or

4, American Iron and Steel Institute (AISI), Stan-
dard for Cold-Formed Steel Framing—Prescrip-
tive Method For One- and Two-Family Dwellings
(COFS/PM) with Supplement to Standard for
Cold-Formed Steel Framing—Prescriptive
Method For One- and Two-Family Dwellings.

5. Concrete construction shall be designed in accor-
dance with the provisions of this code.
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TABLE R301.2(1)
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA

! t |
i ¢ |
GROUND | wWIND . sEismic — SoodcCT TODAMAGEFROM | wirep | icE BARRIER AIR MEAN |
SNOW | SPEED' | DESIGN Frost line DESIGN |UNDERLAYMENT| FLOOD | FREEZING | ANNUAL ‘
LOAD {mph) | CATEGORY | Weathering depth®  Termite | TEMP® | REQUIRED" | HAZARDS® | INDEX' | TEMP
I
|

i

Fo
a.

24

r SI: 1 pound per square foot = 0.0479 kPa, | mile per hour = 0.447 m/s.
Wealhering may require a higher strength concrete or grade of masonvy than necessary w satisfy the structral requirements of this code. The weathering column
shall be filled in with the weathering index (i.e., “negligible,” “moderawe” or “severe™} for conerete as determined from the Weathering Probability Map [Figure
R301.2(3)j. The grade of masonry unils shall be determined from ASTM C 34.C 55, C 62, C73,C90,C (29, C 145, C 216 or C 6352,

S |

. The frost line depth toay reguire deeper footings than indicated in Figure R403.1(1). The jurisdiction shall fill in the frost line depth column with the minimum

depth of footing below finish grade.

. The jurisdiction shall fill in this part of the table to indicate the need fur protection depending on whether there has been a history of local subterrancan termite dam-

age.

. The jurisdiction shall fill in this part of the wtable with the wind speed trom the basic wind speed map [FigureR301 2{4}]. Wind exposure category shall be deter-

mined on a site-specific basis in accordance with Seetion R301.2.1.4.

. The outdoor design dry-bulb temperature shall be selected trom the columns of 97]i2‘percent values for winter {from Appendix D of the frternarional Plumbing

Code. Deviations (rom the Appendix D temperatures shall be permitted to reflect local climates or local weather experience as determined by the building official.

. The jurisdiction shail fill in this pant of the table with the seismic design category determined from Section R301.2.2.1,
. The jurisdietion shall fill in this part of the (able with (a) the date of the jurisdiction’s entry into the National Fload Insurance Program {date of adoption of the first

code or ordinance for management of flood hazard areas), (b) the dateis) ol the currently effective FIRM and FBFM, or ather flood hazard map adopted by the com-
munity, gs may be amended.

. Inaccordance with Sections R905.2.7.1, R905.4.3.1, R905.5.3.1, R905.6.3.1, R905.7.3.1 and R905.8.3. |, where there has been a history of local damage from the

effects of ice damming, the jurisdiction shall fill in this part of the table with *YES”, Otherwisc, the jurisdiction shall fill in this part of the table with “NO™.

. The jurisdiction shall fill in this part of the table with the 100-year return period air freezing index (BF-days) [rom Figure R403 3(2) or trom the 100-year (39%:})

value on the National Climatic Data Center data table “Air Freczing [ndex- USA Method (Base 32°Fahrenheit)” at www.nedc.noaa. gov/ipst.himl.

. The jurisdiction shall fill in this part of the table with the mean annua! temperature from the National Climatic Data Cenler data wtable “Air Freezing Index-USA

Mcthod (Base 32°Fahrenheit)” at www.ncde.noaa. gov/fpsf. html.

2006 INTERNATIONAL RESIDENTIAL CODE®



TABLE R301.2(2)
COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN
ROOF HEIGHT OF 30 FEET LOCATED IN EXPOSURE B (psf)

BUILDING PLANNING

IEFFE\'.'JTI\.'E| N BASIC WIND SPEED (mph—3-second gust) -
WIND | ’7
! AREA | !
|ZONE|  {feet’) 85 9 | 100 ‘' 105 10 | 120 125 | 130 | 140 | 145 150 170
I_] 10 t0.Q]-13.0]10.0 |-14.6| 10.0 -18.[}%‘10,0 S10.8 | 10.0|-21.8| 10,5 |-25.9 1].4-[-_28.I 12.4-304]14.3 —35.3f 15.4|-37.8| 165 405|21.1] -52.0
I 20 1100]-127]160|-142]10.0 -__1__?.5]10,0 193] 100(-212 100 252|167 -27.4| 16| 296 13.4|-34.4] 144 '35_-9.L5-4|'39-4 t9.8] 507
$ 1 l 50 1100]-122]100]137) 100|169 100] 18 7106 |-20.5] 100 |-24.4| 10.0|-26.4; 106 28.6]123|-33:2] 13,1 |-35.6] 14.1 | -38.1 | 18.1] 489
1 E‘ ! 100|100 -||.9] 100 {-13.3/10.0|-18.5| 10.0|-18.2| 10.01-19.9| 10.0|-23.7| 10.0|-25.7| 10.0|-27.8) 11.4:-32.3{ 122 |-34.6| 13.0 -37.0|16.7| 476
=4 2 10 |ID.D -2].8i 10.0]-24.4]10.0[-30.2] 10.0|-33.3 ]0,0;-36.5 105455\ 1141-472[12.4|-51.0[14.3|-59.20 154 |-63.5| 16.5 | 679|211, -87.2
g [ 2 2 10.0;-19.5| 10.0|-21.8|10.0|-27.0) 10.0|-29.7{ 10.0|-32.6| 10.0 |-38.8| [0.7|-42.1 | 11.6 [-45.6) 134 |-52.9| 14.4 |-56.7 154 | -60.7 | 19.8| -78.0 |
! "'_\ E 2 50 I0.0l—I6.4 1040|-184|100 —ZZ.T(IE},I} -25.1'10.() 275100 [-32.7] 10.01-35 5] 10.6-38.4| 12,3 1-44.5) 131 ﬁEI 511181 -65.7
: é 2 || 100 _10.0||-14.l 10.0]-15.8] ]U.Ol-l9.5||10.0 -2],5,']0,0 -23.6) 100 [-28.1 I[}.Url-30,5 H.0330011.4]-38.21122]-41.0 13.0 —43.9}I6.? -560.4
| 3 1 1100)328]100]-368] 10.0?-4&_1@_.0?-50.1 10.0|-55.0| 10.5 | -65.4 11.4%-?_1.0 124|-76.8] 14.3|-89.0| 154 __-_921_61_-_;1_:@_.1',_21._1 1313
3 a0 10.01-27.2] 10.0|-30.5 10.0:-37.6 IU.UI_4I.5 10.0|-45.5| J0.0 |-54.2 IU.TE‘—SB.B 116 |-63.6[13.4 |-73.68) 144 | -79.1| 154 | -84.7 "|9.8|-1087 |
300 S0 100(-197 100221 10.0,27.3] 10.0| 30,1100, 330 100} 393] 100 | -42.7| 106 | 46.2| 12.3 L53.5] 131 | 57.4) 1ad | 615 118] 789
|3 0 lnpl141]100]-158 10_0149.5 100|215 10.0:-23.6] 100 | 28.1| 10.0] 30.5| 1007 33.0] 1.4 ] 38.2) 122 41.0] 13.0| 439 167 364
1 10 [100]-11.9)100]-133 |0.4|-1ﬂ 11.4]-18.2/12.5]-19.9| 14.9|-23.7] 16.2|-25.7| 17.5 |-27.8| 203 |-32.3| 21.8 | -34.6| 23.3 3701300] 476
oL |20 l100]-106] 1061130 10.0/-16.0/10.4|-17.6/11.4|-19.4| 13.6 |-23.0 14.8 -25.0/ 16.0 |-27.0/ 18,5 |.31.4) 19.91-337/21.3 | -36.0,27.3| -46.3
g 1 50 [100]-101]100]12.5) 100 -15.4]10.0]-17.0| 10.0[-186| 11.9|-222| 129 | 24.1 139'26.0] 161|302 173 | 324|185 346|238 -a45
g 00 [100;-108] 100121100 148] 1001165 10.0]- 181 105|215 114,233/ 124 -25.2| 143|293 154 | 314|165, 336 |21.1| 432
& 2 0 |100)25.1100]-282] 104 348 11.4]-38.3 125)-421] 149 - f-54__3__;g;5__‘|;5ds._?_ 203 |68.1] 218|731 | 233 | 78.2 ] 300] 1005
2l 20 hool 22 10.0!-§.6 10.0,31510.4| 3481141 38.2| 13.6] 454 14.8@@_16_0 -53.3]18.5 618 199] 663( 213 710273 912
E 2 50 10.0]-18.7 10.0 -22.F| 10.0-27.3] 10.0]-30.1| 100,-33.0 11.9[-39.3 |2.9_£?__13_9‘-46.1 16,1 |-53.5|17.3|-57.4| 185 | 614|238 -789
é 2 100 (I0.0[-174' 10.0°-19.5] 100 24.1|100|-26.6| 10.0]-29.1] 105|-34.7 i 14 _-_33_.&;_2.:;_!:4_% 14.3-47.2| 15.4 | -50.6[ 16.5 | -54.2|2L.2| -69.6
3 10 10.0]-25.1 10.0 -282| 104 -34.8|11.4|-38.3]12.5)-42.1 14.9|-50,1| 16.2|-54.3" 17.5 {-58.7| 20.3 |-68.1121.8 | 731|233 782 |30.0|-1005
] L R L1 ] R & lﬂi?‘aﬁ I().UI—SI.S 104 348|114 -38.2 l3.6l—r15.4 14.8]-45.3 IG,O!—S3,3 18.5|-61.8[199[-663]21.31-71.0|273] 612
3 |30 10.0]-19.7 10.0:-22.1(10.0 -27.3[10.0]-30.1| [0.0]-33.0 11.9|-39ﬂ;_g._9_42.? 13.9 '46.1| 16.1 [-53.5] 17.3|-574| 16.5 | 614 |23.8| -78.0
| 3 100 _I_I_Q._n -”-4|1_¥‘L|*19-5 10.0]-24.1| 100 26.6] 10.0 -29.1 10.5 |347]11.41378] 124 -4n.7| 143 -47.2) 154 |-50.6) 16,5 | -54.2 | 21.1] 69.6
f 0 [ne I‘\fi_Mﬁ 16.5]-18.0( 18.2]19.8 199] 21 8] 23.7| 259 257 |-28.1 27.8] 304 523 |-35.3| 3461 37.8] 37.0| 0.5 | a7.6] 520
o |1 | 2 116]-123 130 138) 1600171 17.6[-18.8 19.4] 207 23.0]-246 25.0|-26.7| 27.0 1-289| 314 |-33.5 31.70-35.9(36.0| -38.4 [46.3 -49.3 |
| i -
g 1 | 30 1].1_-11,5_:12.5 -12.8[154 -159|17.0[-17.5[186]-192 ?,2.2|—22.S}24.1 -24 8126.0,-258|3021-31.1;324 -.'53.:1|34.L‘l 35714451458
LR 100 J10R-18 120 )-12.1 14.9|-I4.9 16.5 -16.5| 18.1 ~18.1|21.5|-21.5|22.3[-23.325.2{-25.2| 29.3 -29.3|31.4|-31.4|33.6|-33.6 |43.2| 432
| 9] 2 10 1.9 -15.2'13«.3._,'i7,0 165,210 18.2123.2/1991-23.5{23.7,-30.3{25.7 |-32.9| 27.8 | -35.6| 32.3 | 41.2| 34.6 {44 2] 37.0 | 47.3 |47.6] 608
22 20 [116]-14501301163(160]-201{ 176 -222(19.4 -243(23.0|-29.0|25.0|-314]27.0|-34.0| 31.4 | -394 35.7]423] 36,0 453 [463] 581
|] ; 2 50 §101]-13.7]12.5(-15.3) 154|189 17.01-208 IS,GI_-Q_gi 22.2|-27.2|24.1 -29.5) 26.0|-32.0| 30.2 -32.1 32.4]-30.8| 34.6 | 42.5 44_5|-54,5
8l 100 1108|130 121 -146]149|-180|165 -19.8| 18,1 2181215 259|233 |-28.1| 252 :3_0-1@|-35-3_31-4(-3?_-8_z§-_.6 :40-;(4.3-2 520
3 10 11.9]-15.2) 133 ) 1700 16,5 [-2000 18.2)-23.2| 19.4-25.5{23.7 | -30.3125.7 [-32.0 ] 27.8 [-35.6| 323 -41.2|34.6|-44.2| 37.0| -47.3 [47.6| -60.8
3 20 |116]-145|130]-1630160] 20,1} 176" 222 194]-243(23.0 | 200] 250 314[27.0 | 320] 314 30,4337 ] 423] 36.0] 45.3]463] 5.
C3 00 sy 10137 12.5)-15.3| 154 1-1898( 170 204 |s.b|-_22_.9 222 |-27.224.11-29.5( 26,0 [-32.0( 30.2 |-37.] | 324 | -39.8( 34.6 | -42.5 [44.5] -54.5
. 3 100 |108]-13.0] 121|146 14.91-18.0] 165 -198] 18.1 -218| 205 :.?Eiﬁﬂ?ﬁli‘&‘t&ﬂl“-“ -37.8| 336 ' -40.5 |43.2| -52.0
4 10 -14.1: 14.6|-13.8| 180 -I9.5|]9.8|-2].5 21.8|-236(25.9|-28.1 | 28.1 | -30.5| 304 Ii—33.0 35.3_:’.’&|3?.8 A1L0 405!-43.9 52.0]-564
4 _w -13.5[13.98 -15.Ir|?.2 -IS.’.-'||I8.9'I-20.6 208 228|247 |-20.9; 26,8 |-29.2 29.[J!J~31.6 337 -36,?{36,] -39.3 | 387 |i 421496 -54.1
4 50 127 130]-143] 16, |-176] 178194 19.5 213]232]-25.4] 25.2|-27.5]27.2| 298] 31.6 | -34.6[ 339|371 | 362 307 |46.6] 510
I R L L R 15.3] 168169 185 185 |:204| 220 |-242|239|-263,259 284 300]330(320 | 354] 3441 378 |442] e
5 10 -17.4[ 1461-10.5 18.0(-24.1] 19.8 -26.6)21.51-29.1|25.9 | -34.7| 28.1 |-37.6| 30.4 |-40.7 333 —4’.".2!13?.8 SS0G 40,5 | -54.2 520 -69.6
_.‘J 20 -16.21 139 i,-IS.Z 17.21-225( 189 —24.8[20.8 -27.2|24.7 |-32.4126.8 |-35.1) 29.0 |-38.0| 337 —44.0:36.I 472 38.?'—50.5 49.60| -64.9
I-:SM 50 116|-14.7 __]3,0;16.5 16.1]-20.3 ]?.3’-22.4i19.5 246|232 |-29.3|25 2 |-31.8|27.2[-34.3| 316 -3‘).8]33.9 -427|362 -45.7 |466)| -58.7
L8 00 [nfaasfizalasiisalier !M.t_!_ﬁr?ﬁﬁ-j_@iﬁ?!.?B_ﬁi@_l:?_‘_ﬁ_ﬁ’_ﬁﬁ-?I32-? -39.3| 344 421 |442] 541
For SI: 1 foot = 304.8 mm, | square foat = 0.0929 m?, 1 mile per hour = 0.447 mi/s.
NOTES: For effective areas between (hose given above the load may be interpolated, otherwise use the load associated with the lower effective area.
Table values shall be adjusted for heipht and exposure by multiplving by the adjustment coeflicient in Table R301.2(3).
See Figure RI01.2(7) for location of zones.
Plus and minus signs signity pressures acting toward and away from the building surfaces.
2006 INTERNATIONAL RESIDENTIAL CODE® 25



BUILDING PLANNING

TABLE R301.2(3)

HEIGHT AND EXPOSURE ADJUSTMENT COEFFICIENTS FOR TABLE R301.2(2)

VEAN L EXPOSURE ]
ROOF HEIGHT B c D o
15 1.00 1.2] 1.47
2 10 120 155
25 1.00 135 e
30 1.00 140 1.66
3 08 145 170
40 1.09 149 .74
s 2| 1.53 178 B
50 1 e 156 181
55 119 1.59 1.84
60 1.22 162 187 ]

For 5L

26

o = [(PF)-32] /1.5

FIGURE R301.2(1)

DESIGN TEMPERATURES IN THIS AREA MUST BE BASED ON
ANALYSIS OF LOCAL CLIMATE AND TOPOGRAPHY

ISOLINES OF THE 97'/2 PERCENT WINTER (DECEMBER, JANUARY AND FEBRUARY} DESIGN TEMPERATURES (°F)

2006 INTERNATIONAL RESIDENTIAL CODE®
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Probabilistic Seismic Hazvard Maps of Alaskz US.
Geeologica! Survey Openr-File Report 99-36, 20 p

1-2679, 2 sheets, scate 17,500,000
Map Prepared by U.S. Geologival Survey

\

50 500 miLES
P ey

SO0 KILOMETERS

7

For §1: 1 mile = 1.61 km,

FIGURE R301.2(2)
SEISMIC DESIGN CATEGORIES—SITE CLASS D

fcontinued)

) Wesson, R, Frankel, A, Mueller, C,, and Hannsen, §., 1999,

Wesson, R, Frankel, A, Musdler, ., and Harmsen, 8., 1989,
Beismic Hazard Maps for Alaskn and the Aleatian Islands:
U.5. Geological Survey Misceltancows [nvestigations Sedes
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|
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2001, Seismic Hazard in Hawair High Rate of Large
Eartheiikes and Probabilistic Ground Motion Maps.
Bulleun of the Seismelogical Seciety of Amenca, v. 91,
o 479498,
Rlein, B, Frankel, &, Muetler, C, Wesson, R, and Okube, P,
N 2008, Seismic Hizard Maps for Hawali: 1.3, Geological
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P 2 2 sheets, scae 122,000,000 a0
5‘{ \\“\’?’ b,/ Map Prepared by U.S, Geological Survey
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For SI: 1 mile = 1.61 km.

FIGURE R301.2{2)—continued
SEISMIC DESIGN CATEGORIES—SITE CLASS D

{continied)
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Mueller, C,, Frankel, A,, Petersen, M., and Leyendecker, E,, 2003,
50 0 50 100 MELES Documentation for 2003 USGS SemmmanardMaps for Puerto Rico
[ m———— m——— — mwﬂgg;mmm (1.8 Gealogical Survey Open-Fils
_—————— " ™ Muclter, C., Frankel. A,, Potomsen, M., and : B, 2004,
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For S1: 1 mile =161 km.
FIGURE R301.2{2)—continued

SEISMIC DESIGN CATEGORIES—SITE CLASS D

{continued)

Sheet 2 - 2% Pmbabitity of Exceedance in 50 Years for Peak
Horizonml Accelerstion and Horizomial § Res mse Acceleration
for 0.2, 0.3, and 1 .0 Second Periods U5, gncal

Geologic Investigation Series (in progress).

Map Prepared by U.S, Geological Survey
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BUILDING PLANNING

REFERENCES
I-mdr.nlk Powrsen, M. Muelier, {7, Haller K, Whoelsr, B, Erperedovier |, Wesin B Hurmsen, 5,
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FIGURE R301.2(2}—continued

SEISMIC DESIGN CATEGORIES—SITE CLASS D

30

feontinued)
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%g

Explanagion

Seismic Design
Category

FIGURE R301.2(2)—continued
SEISMIC DESIGM CATEGORIES—SITE CLASS D
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SEVERE

[__] MODERATE

NEGLIGIBLE

a. Alaska and [Tawail arc classified as severe and negligible, respectively.
b. Lincs defining areas are approximate only. Local condilions may be more or less severe than indicated by region clussification. A severe classification is where weather conditions resull in significant snowfall
combined with extended periods during which there is little or ne natural thawing causing deicing salts to be used extensively.

FIGURE R301.2(3)
WEATHERING PROBABILITY MAP FOR CONCRETE

DNINNYd ONIQTING



Location Vmph
Hawaii 105
Puerto Rico 145
Guam 170
Wirgin Islands 145

American Samoa 125

(m/s)
(47)
(83)
(76)
(65)
(56)

Special Wind Region

BUILDING PLANNING

NENy.
AREgWE
[} : .

a

1]

-154 143 142 ~135

FIGURE R301.2(4)

BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENCE INTERVAL

feontinued)

TFor 81: 1 Tool = 304.8 mm, 1 mile per hour = {.447 m/s.

a. Values are nominal design 3-second gust wind speeds in miles per hour at 33 feet above ground for Exposure C catepory,
b. Linear interpolation belween wind contours is permitted.

¢. Islands and coustal areas outside the ast contour shall use the last wind speed contour of the coustal arca.

. Mountatnrous terraiit, gorges, ocean promontories and special wind regions shall be examined [or unusual wind conditions,
e. Enlarged view of Eastern and Southern seaboards are on the following pages.

2006 INTERNATIONAL RESIDENTIAL CODE®
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I_ ' A 100

110

M
;

120

R
] 1 —. !
nE - . (L
Eﬁﬁ e 130
. HHa 40
130
] 140 140
’L/ 140 150 150
:Special Wind Region
a0 :
100 130
110 120
Lacation V mph
Hawaii 105
Puerto Rico 145
Guam 170
Virgin Islands 145

American Samoa 125

FIGURE R301.2(4)}—continued
BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENCE INTERVAL

{continued)

For S 1 fvot = 304.8 mm, | mile per hour = 0.447 mfs.

a. Values are nominal design 3-sccond gust wind speeds in miles per hour al 33 fcet above ground for Exposure C category.

b. Linear interpolation between wind contours is permitted. .
¢. Islands and coastal areas vutside the last contour shall use the last wind speed contour of the coastul area.

d. Mountainous terrain, gorges, ocean promontories and special wind regions shall be examined for unusual wind L()I'ldltl(JI'I‘S

e. Enlarged view of Eustern and Southern seaboards are on the following pages.
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FIGURE R301.2{4)—continued
BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENGCE INTERVAL

{continued)

For SI: 1 foot = 304.8 mm, | mile per hour = 0.447 m/s.

a. Values are nominal design 3-second gust wind speeds in miles per hour at 33 feer above gronnd for Exposure C category.
b. Linear interpolation between wind contours is permitted.

¢. Islands and coastal areas oulside the 1ast contour shall use the last wind speed contour of the coastal area.

d. Mountainous terrain, gorges, ocean promontonies and special wind regions shall be cxamined for unusual wind conditions.
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BUILDING PLANNING

Special Wind Region .

FIGURE R301.2{4}—continued
BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENCE INTERVAL

{econtinwed)

For SI: 1 oot = 304.8 mm, 1 rile per hour = 0,447 m/s,

8. Values are nominal design 3-sccond gust wind speeds in miles per hour at 33 fect above ground for Exposore C category,
b. Linear interpolation between wind contours is permitied.

¢. Islands and coasial areas outside the Yast contour shall use the last wind speed contour of the coustal area

. Mountainous terrain, gorges, ocean promontories and special wind regions shall be examined for unusual wind conditions.
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i Special Wind Region

80

100
110 Il=hlii A
et T
\J

130 150 -

FIGURE R301.2(4}—continued
BASIC WIND SPEEDS FOR 50-YEAR MEAN RECURRENCE INTERVAL

For SI. i foor=304.8 mm, 1 mile per hour = (L447 m/s.

a. Values are nominal design 3-second gust wind speeds in miles per hour ar 33 feet above ground for Exposure C category,
b. Linear interpolation between wind contours is permitted.

¢. Islands and coastal areas outside the last contour shall use the [ast wind speed contour of the coastal area.

d. Mountainous terrain, gorges, ocean promontorics and special wind regions shall be examined for unusual wind conditions.
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38

ForS1: 1 fvot =304.8 mm, | pound per square foot = 0.0479kPa, | mile = 141 km.

a, InCS areas, site-specific Case Studies are required (o establish ground snow loads. Extreme local varia-
Lions in geound snow loads in these areas preciude mapping at this scale.

b. Numbers in parentheses represent the upper elevation limits in feet for the ground snow load valucs pre-
sented below. Site-specific case studies are required to establish ground smow loads at clevations not
covered.

| T T | j
0 100 200 300 miles

FIGURE R301.2(5)

—

£

GERY

GROUND SNOW LOADS, Py, FOR THE UNITED STATES {Ib/ft?)

feontinued)
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For 31: ! foot = 304.8 mm, 1 pound per square foot = (L0479 kFa.

FIGURE R301.2(5—continued
GROUND SNOW LOADS, Py, FOR THE UNITED STATES (Ib!ﬂz)

2006 INTERMATIONAL RESIDENTIAL CODE® 39




or

300D TVILNIQISIH T¥YNOILYNHILNI 9008

R eeads

o

VERY HEAVY

MODERATE TO HEAVY

SLIGHT TO MODERATE

NONE TO SLIGHT

NOTE: Lines defining arcas are approximate only. Local conditions may be more or less severe than indicated by the region classification.

FIGURE R301.2(6)
TERMITE INFESTATION PROBABILITY MAP

SNINNYId DNIZTING



BUILDING PLANNING

|
|
| 8
o @ )1
|
|
|
|

| 0 < 10°
GABLE ROOFS
0 =< 10°

a aLd) (2
[ it
& @ _ 0

E
—_———_——a
1
L

- ——— - .
1

1d) |
i [
iu@-@
Qe
R
I
I
I
I
I

&=
\‘L

F Nl T
-

10° <0 =< 30°

@ @ BEH O
1 |
! 1 1
1 |
e Do
| H
< [0 ¢ @al e e o
I

GABLE ROOFS
10° <0 = 45°

For 81 1 foet = 304 8 mm, | degree = 00175 rad.
NOTE: a= 4 feet in all cases.

FIGURE R30%.2(7)

HIP ROOFS
10° <0 = 30°

COMPONENT AND CLADDING PRESSURE ZONES

R301.2.1.2 Protection of openings. Windows in bujld-
ings located in windborne debris regions shall have
glazed openings protected from windborne debris.
Glazed opening protection for windborne debris shall
meet the requirements of the Large Missile Test of an
approved impact resisting standard or ASTM E 1996 and
ASTM E 1886 referenced therein.

Exception: Wood structural panels with a minimum
of 7/,, inch (11 mm) and a maximum span of 8 feet
(2438 mm) shall be permitted lor opening protection
in one- and two-story buildings. Panels shall be precut

2006 INTERNATIONAL RESIDENTIAL CODE®

so that they shall be attached to the framing surround-
ing the opening containing the product with the
glazed opening. Panels shall be secured with the
attachment hardware provided. Attachments shall be
designed to resist the component and cladding loads
determined in accordance with either Table
R301.2(2) or Section 1609.6.5 of the fmternational
Building Code. Altachment in accordance with Table
R301.2.1.2 is permitted for buildings with a mean
roof height of 33 feet {10 058 mm) or less where wind
speeds do not exceed 130 miles per hour {58 m/s).
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TABLE R301.2.1.2 2. Exposure B. Urban and suburban areas, wooded
WINDBORNE DEBRIS PROTECTION FASTENING SCHEDULE areus, or other terrain with numerous clasely spaced

FOR WOOD STRUCTURAL PANELS*b.cd . . . . .
—— S e obstructions having the size of single-family dwell-
' FASTENER SPACING (inches) ings or larger. Exposure B shall be assumed unless
4feei < 6 feel < the site meets the definition of another type expo-

FASTEMER Panel span | panel span panel span \
| TYPE = 4 feet _=6feet | = 8feet sure.
|No. 6 Screws | 18" 12" | 9" 3. Exposure C. Open terrain with scattered obstruc-
No. 8 Screws | 16" 16" 12” tions, including surface undulations or other irreg-

ularities, having heights generally less than 30 feet
(8144 mm) extending more than 1,500 feet (457
m} from the building site in any quadrant. This
expasure shall also apply to any building located

For §1:  1inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.444N,

1 mile per hour = 0.447 /s,
a. Thistable is based on 130 mph wind speeds and a 33-foet mean roof height.
b. Fasteners shall he installed at opposing ends of the wood steuctural panel.

Fasteners shall be located a minimura ol | inch from the edge of the panel.

. Fasteners shall be long enough to penetrate through the exterior wall cover-
ing and a minimum ol 1"/, inches into wood wall {ruming and & minimum of
1Y/, inches into concrete block or concrete, and into steel framing a mini-
mum of 3 exposed threads. Fasteners shall be located & minimum of 2'4,
inches from the edge of concrete block or concrete.

. Where screws are attached to inasonry or masonry/stucco, they shall be
atrached using vibration-resistant anchors having a minimm ullimate with-
drawal capacity of 490 pounds.

R301.2.1.3 Wind speed conversion. When referenced
documents are based on fastest mile wind speeds, the
three-second gust basic wind speeds, V,, of Figure
R301.2(4) shall be converted to fastest mile wind speeds,
Vi using Table R301.2.1.3.

Ll

R301.2,1.4 Exposure category, For cach wind direction
considered, an exposure category that adequately
reflects the characteristics of grownd surface irregulari-
ties shall be determined for the site at which the building
or structure is to be constructed. For a site located in the
transition zone between categories, the category result-
ing in the largest wind forces shall apply. Account shall
be taken of variations in ground surface roughness that
arise from natural topography and vegetation as well as
from constructed features. For any given wind direction,
the exposure in which a specilic building or other struc-
ture is sited shall be assessed as being one of the follow-
ing categorics:

1. Exposure A, Large city centers with at ieast 30 per-
cent of the buildings having a height in excess of
70 feet (21 336 mm). Use of this exposure category
shall be limited to those areas for which terrain
representative of Exposure A prevails in the
upwind direction for a distance of at least (.5 mile
{0.8 ko) or 10 times the height of the building or
other structure, whichever is greater. Possible
channeling effects or increased velocity pressures
due to the building or structure being located in the
wake of adjacent buildings shall be taken into
account,

within Exposure B type terrain where the building
is directly adjacent to open areas of Exposure C
type terrain in any guadrant for a distance of more
than 600 fect (183 m). This category includes Nat
open country, grasslands and shorelings in hurri-
cane prone regions.

4. Exposure D. Flat, unobstructed areas exposed to
wind flowing over open water {excluding shore-
lires in hurricane prone regions) for a distance of
atleast 1 mile (1.61 km). Shorelines in Exposure D
include inland waterways, the Great Lakes and
coastal areas of California, Oregon, Washington
and Alaska. This exposure shalt apply only to
those buildings and other structures exposed to the
wind coming from over the water. Expeosure D
extends inland from the shoreline a distance of
1,500 feet {457 m) or 10 times the height of the
building or structure, whichever is greater.

R3(1.2.2 Seismic provisions. The seismic provisions of this
code shall apply to buildings constructed in Seismic Design
Categories C, Dy, D, and D, as determined in accordance
with this section. Buildings in Seismic Design Category E
shall be designed in accordance with the International Build-
ing Code, except when the seismic design category is reclas-
sified to 4 lower seismic design category in accordance with
Section R301.2.2.1.

Exception: Detached one- and two-family dwellings
located in Seismic Design Category C are exempt from
the seismic requirements of this code.

The weight and irregularity limitations of Section
R301.2.2.2 shall apply to buildings in all scismic design
categories regulated by the seismic provisions of this code.
Buildings in Seismic Design Category C shall be con-
structed in accordance with the additional requirements of
Section R301.2.2.3. Buldings in Scismic Design Catego-
ries D, D, and D, shall be constructed in accordance with
the additional requirements of Section R301.2.2.4

TABLE R301.2.1.3
EQUIVALENT BASIC WIND SPEEDS®

‘ | . ) o _
| 3-second gust, Vy,| 85 90 i 100 | 105 110 | 120 [ 125 130 | 10 | 1as | oaso | 160 f 170
! Pastest mile, Ve, 71_'_ 76 | 85 90 1 95 | 04 | 109 | 114 | 123 | 128 133 | 142 \ 152

For 51 | mile per honr = 0.447 mys.
a. Linear interpolation is permitted.
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R301.2.2.1 Determination of seismic design category.
Buildings shall be assigned a seismic design category in
accordance with Figure 301.2(2).

R301,2.2.1.1 Alternate determination of seismic
design category. The Seismic Design Categories and
corresponding Short Period Design Spectral
Response Accelerations, Spg shown in Figure
R30t.2(2) are based on soil Site Class D, as defined in
Section 1615.1.1 of the International Building Code.
If soil conditions are other than Site Class D, the Short
Period Design Spectral Response Acceleration, Sps,
for a site can be determined according to Section
1615.1 of the fmternational Building Code. The value
of Sps determined according to Section 1615.1 of the
International Building Code is permitted to be used to
set the seismic design category according to Table
R301.2.2.1.1, and to interpolate between values in
Tables R602.10.1, R603.7, and other seismic design
requirements of this code,

TABLE R301.2.2.1.1
SEISMIC DESIGN CATEGORY DETERMINATION

SEISMIC DESIGN

CALCULATED Sy CATEGORY
SpeSOM72 | A
N.17g < 5p;% 0.33g B
0.33g < 5p; < 0.50g C
0.30g < 5p; <0.67g Dy
067g<Sy; £0.83g D,
0.83g < Sps=1.17g D,
1.17g < 5y, E

R301.2,2.1.2 Alternative determination of Seismic
Design Category E. Buildings located in Seismic
Design Category E in accordance with Figure
R301.2(2) are permitted to be reclassified as being in
Seismic Design Category D, provided one of the fol-
lowing is done:

I. A more detailed evaluation of the seismic
design category is made in accordance with the
provisions and maps of the fnrernarional Build-
ing Code. Buildings located in Scismic Design
Category E per Tabie R301.2.2.1.1, but located
in Seismic Design Category D per the fnrerna-
tional Building Code, may be designed using
the Seismic Design Category D, requirements
of this code.

2. Buiidings located in Seismic Design Category
E that conform to the following additional
restrictions are permitted to be constructed in
accordance with the provisions for Seismic
Design Category D, of this code:

2.1. All exterior shear wall lines or braced
wall panels are in one plane vertically
from the foundation to the uppermost
story,

2006 INTERNATIONAL RESIDENTIAL CODE®

ROQF/CEILING ROOF/CEILING
| DEanLokD DEAD LOAD
W:ALL SUPPORTING : ) _15 psf or [ess 25 psf
| Roof only 1.0 1.2
g _ — . —
Roof plus one story | 1.0 :' 1.1
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2.2. Floors shall not cantilever past the exte-
rior walls,

2.3. The building is within all of the require-
ments of Section R301.2.2.2.2 for being
considered as regular.

R301.2.2.2 Seismic limitations. The following limita-
tions apply to buildings in all Seismic Design Categories
regulated by the seismic provisions of this code.

R301.2.2,2.1 Weighis of materials. Average dead
loads shall not exceed 15 pounds per square foot (720
Pa)} for the combined roof and ceiling assemblies (ona
horizontal projection) or 10 pounds per square foot
(480 Pa) lor Moor assemblics, except as further lim-
ited by Section R301.2.2. Dead 1oads for walls above
grade shall not exceed:

1. Fifteen pounds per square foot (720 Pa) for
exterior light-frame wood walls.

2. Fourteen peunds per square foot (670 Pa) for
exterior light-frame cold-formed steel walls.

3. Ten pounds per square foot (480 Pa) for interior
light-frame wood walls,

4. Five pounds per square foot (240 Pa) for inte-
rior light-frame cold-formed steel walls.

3. Eighty pounds per square foot (3830 Pa) for
8-inch-thick (203 mm) masonry walls,

6. Eighty-five pounds per square foot {4070 Pa)
for 6-inch-thick {152 mm) concrete walls.

Exceptions:

1. Roof and ceiling dead loads not exceeding
25 pounds per square foot (1190 Pa) shall be
permitted provided the wall bracing
amounts in Chapter 6 are increased in accor-
dance with Table R301.2.2.2.1.

2. Light-frame walls with stone or masonry
veneer shall be permitted in accordance with
the provisions of Sections R702.1 and R703,

3. Fireplaces and chimneys shali be permitted
in accordance with Chapter 10.

TABLE R301.2.2.2.1
WALL BRACING ADJUSTMENT FACTORS BY
ROOF COVERING DEAD LOAD"

For 8I: T pound per square fool = 0.049 kPa.
a. Linear interpolation shall be permitted.

R301.2.2.2.2 Irregular buildings. Prescriptive con-
struction as regulated by this code shall not be used

for irregular structures located in Seismic Design Cat-
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cgories C, Dy, [ and Dy, Trregular portions of struc-
tures shall be designed in accordance with accepted
engineering practice to the extent the irregular fea-
tures affect the performance of the remaining struc-
tural system. When the forces associated with the
irregularity are resisted by a structural system
designed in accordance with accepted engineering
practice, design of the remainder of the building shall
be permitted using the provisions of this code. A
building or portion of a building shall be considered
to be irregular when one or more of the following con-
ditions occor:

1. When exterior shear wall lines or braced wall
panels are not in one plane vertically from the
foundation to the uppermost story in which they
are required.

Exception: For wood light-frame construc-
tion, floors with cantilevers or sethacks not
exceeding four times the nominal depth of
the wood floor joists are permitted 10 sup-
port braced wall paneis that are out of plane
with braced wall pancls below provided that:

{. Floor joists are nominal 2 inches by 10
inches (51 mm by 254 mm) or larger
and spaced not more than 16 inches
{406 mm) on cenfer.

2. The ratio of the back span to the canti-
leveris at least 2 to L.

3. Floor joists at ends of braced wall pan-
els are doubled.

4, For wood-frame construction, a con-
tinzous rim joist is connected to ends
of all cantilever joists, When spliced,
the rim joists shall be spliced using a
galvanized metal tie not less than
0.058 inch (1.5 mu) (16 gage) and 1/,
inches (38 mm) wide fastened with six
}6d nails on each side of the splice or a
block of the same size as the rim joist
of sufficient length to fit sccurely
between the joist space at which the
splice occurs fastened with eight 16d
nails on each side of the splice; and

5. Gravity loads carried at the end of can-
tilevered joists are limited to uniform
wall and roof loads and the reactions
from headers having a span ol 8 feet
(2438 mm) or less.

2. When a section of floor or roof is not laterally
supported by shear walls or braced wall lines on
all edges.

Exception: Portions of fleors that do not
support shear walls or braced wall panefs
abave, or roofs, shall be permitted to extend
no mere than 6 feet {1829 mm) beyond a
shear wall or braced wall line.

3. When the cod of a braced wall panel occurs

over an opening in the wall below and ends at a
horizontal distance greater than 1 feot (305
mm) from the edge of the opening, This provi-
sion is applicable to shear walls and braced wall
panels offset in plane and to braced wall panels
offset cut of plane as permitied by the exception
to llem 1 abave.

Exception: For wood light-frame wall con-
straction, one end of a braced wall panel
shall be permitted to extend more than 1 foot
(305 mm) over an opening not more than 8
feet (2438 mm) wide in the wall below pro-
vided that the opening includes a header in
accordance with the following:

1. The building width, loading condition
and framing member species limitations
of Table R502.5(1) shall apply and

2. Notless than one 2X12 of two 2% 10
for an opening not more than 4 feet
(1219 mm) wide or

3. Notless than two 2x 12 orthree 210
for an opening not more than 6 feet
{1829 mm} wide or

4. Notlessthanthree 212 or four 2 X 10
for an opening not more than 8 feet
{2438 mm) wide and

5. The entire length of the braced wall
panel docs not occur over an opening
in the wall below.

4. When an opening in a floor or roof exceeds the

lesser of 12 feet (3657 mm) or 50 percent of the
least floor or roof dimension.

. When portions of a floor leve] are vertically off-

sct.
Exceptions:

1. Framing supported directly by contin-
uous foundations at the perimeter of
the building.

2. For wood light-frame construction,
floors shall be permitted to be verti-
cally offset when the floor framing is
lapped or tied together as required by
Section R302.6.1.

6. When shear walls and braced wall lines do not

occur in two perpendicular directions.

. When stories above-grade partially or com-

pletely braced by wood wall framing in accor-
dance with Section R602 or steel wall framing
in accordance with Section R603 include
MASONTY Of copcrele construction,

Exception: Fireplaces, chimneys and
masonry veneer as permitted by this code.
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When this irregularity applies, the entire
story shall be designed in accordance with
accepted engincering practice.

R301.2.2.3 Seismic Design Category C. Structures
assigned to Seismic Design Category C shall conform to
the requirements of this section.

R301.2.2.3.1 Stone and masonry veneer, Stonc and
masonry veneer shall comply with the requirements
of Sections R702.1 and R703.

R301.2.2.3.2 Masonry construction. Masonry con-
struction shall comply with the requirements of Sec-
tion R606.11.2.

R301.2.2.3.3 Concrete construction. Concrete con-
straction shall comply with the requirements of Sec-
tion R611 or R612.

R301.2.2.4 Seismic Design Categories I}, I}, and D,.
Structures assigned to Seismic Design Categories D, D,
and I, shall conform to the requirements for Scismic
Design Category C and the additional requirements of
this section.

R301.2.2.4.1 Height limitations. Wood framed
buildings shall be limited to three stories above grade
or the limits given in Table R602.10.1. Cold-formed
steel framed buildings shall be limited to two stories
above grade in accordance with COFS/PM., Mezza-
nines as defined in Section 202 shall not be consid-
ered as stories.

R301.2.2.4.2 Stone and masonry vencer. Stene and
masonry veneer shall comply with the requirements
of Sections R702.1 and R703,

R301.2.2.4.3 Masonry construction. Masonry con-
struction in Seismic Design Categories D, and D,
shall comply with the requirements of Section
R606.11.3. Masonry construction in Seismic Design
Category D, shall comply with the requirements of
Section R606.11.4.

R301.2.2.4.4 Concrete construction, Buildings with
above-grade concrete walls shall be in accordance
with Section R611, R612, or designed in accordance
with accepted engineering practice.

R301,2.2.4.5 Cold-formed steel framing in Seismic
Design Categories 1y, D, and D,. In Seismic Design
Categories Dy, D) and D, in addition to the require-
ments of this code, ¢old-formed steel framing shall
comply with the requirements of COFS/PM.

R301.2.3 Snow loads. Wood framed construction, cold-
formed steel framed construction and masonry and concrete
construction in regions with ground snow loads 70 pounds
per square foot (3.35 kPa) or less, shail be in accordance
with Chapters 5, 6 and 8. Buildings in regions with ground
snow loads greater than 70 pounds per square foot (3.35
kPa) shall be designed in accordance with accepted engi-
neering practice, :

R301.2.4 Floodplain construction. Buildings and struc-
tures constructed in whole or in part in flood hazard areas
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(inctuding A or V Zones} as established in Table R301.2(1)
shall be designed and constructed mm accordance with Sec-
tion R324.

Exception: Buildings and structures located in whole or
in part in identified floodways as established in Table
R301.2(1) shall be designed and constructed as stipu-
lated in the International Building Code.

R301.3 Story height. Buildings constructed in accordance
with these provisions shall be limited to story heights of not
more than the following:

1. For wood wall framing, the laterally unsupported bear-
ing wall stud height permitted by Table R602.3(3) plusa
height of floor framing not to exceed 16 inches.

Exception: For wood framed wall buildings with
bracing in accordance with Table R602.10.1, the wall
stud clear height used to determine the maximum per-
mutted story height may be increased to 12 feet with-
out requiring an engineered design for the building
wind and sexsmic force resisting systems provided
that the length of bracing required by Table
R602.10.1 is increased by multiplying by a factor of
1,20, Wall studs are still subject 1o the requirements of
this section.

2. For steel wall framing, a stud height of 10 feet, plus a
height of floor framing not to exceed 16 inches.

3. For masonry walls, 2 maximuin bearing wall clear height
of 12 feet plus a height of floor framing not to exceed 16
inches.

Exception: An additional § feetis permitted for gable
end walls.

4. For insulating concrete form walls, the maximum bear-
ing wall height per story as permitied by Section 611
tabtes plus a height of floor framing not to exceed 16
inches.

Individual walls or walls studs shall be permitted to exceed
these limits as permitted by Chapter 6 provisions, provided
story heights are not exceeded. An engineered design shall be
provided for the wall or wall framing members when they
exceed the limits of Chapter 6. Where the story height limits are
exceeded, an engineered design shall be provided in accor-
dance with the International Building Code for the overall
wind and seismic force resisting systems.

R301.4 Dead load. The actual weights of materials and con-
struction shail be used for determining dead load with consid-
eration for the dead load of fixed service equipment,

R30L.5 Live load. The mintmum oniformly distributed live
load shail be as provided in Table R301.5.

R301.6 Roof load. The roof shall be designed for the live load
indicated in Table R301.6 or the snow load indicated in Table
R301.2(1), whichever is greater.

R301.7 Deflection. The allowable deflection of any structural
member under the live load listed in Sections R301.5 and
R301.6 shall not exceed the values in Table R301.7.

45



BUILDING PLANNING

TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS
{in pounds per squarg foot)

TABLE R301.6
MINIMUM ROOF LIVE LOADS IN POUNDS-FORCE
PER SQUARE FOOT OF HORIZONTAL PROJECTION

SQUARE FEET FOR ANY
STRUCTURAL MEMBER |
__ROOF SLOPE 010200 | 20110600 | Over 600
Flat or rise less thun 4 inches per :
foot (1:3) R D O IR
Rise 4 inches per {oot {1:3) to 16 14 2
less than 12 inches per foot (1:1) |
Rise 12 inches per foot (1:1) 12 12 12
and greater

TRIBUTARY LOADED AREA IN

B USE LIVE LOAD
I | Attics with limited storage® &b 20 ]
| Attics without storage® - n i
|Decks* ) 40
Exterior balconies ) 6
Fire escapes 40
| | Guoardrails and handrailsd | 200 ~
‘Guardrails in—fill components’ 50 ]
Passenger vehicle garages*® 1
Rooms other than sleeping rooms 40 |
Sleeping rooms S 30
Stairs 40¢
For S1: | pound per square foot = 0.0479 kPa, | square inch = 645 mm’,
i pound =4.45 N.
a. Elevated garage floors shall be capable of supporting a 2,000-pound load

applied over a 20-square-inch area.

. Attics without storage are those where the maximum clear haight between

joistand rafier is less than 42 inches, or where there are nof two or more adja-
cent trusses with the same web configuration capable of containing a rectan-
gle 42 inches high by 2 feet wide, or greater, located within the planc ol the
truss. For attics withouot storage, this live load need not be asswined ta act
concurrently with any other live load requircments,

. Tndividual stair treads shall be designed for the uniformly distributed live

Toad ora 300-pound concentrated load acting over an arca of 4 square inches.
whichever produces the greater stresses.

Jd. Asingle concentrated load applied in any direction at any point along the top.

. Sce Section R302.2.1 for decks attached to exterior walls.
. Guard in-fil] components {all those excepl the handrail), balusters and panel

fillers shall e designed to withstand a horizontally applied normal load of 50
pounds on an arca cqual to 1 square foot. This load need not be assumed o act
concurrently with any other live load requiremnent.

. For artics with limited storage and comstructed with trusses, this live load

need be applied only to thase portions of the bottom chord where there are
wo or more adjacent trusses with the same weh configuration capable of
cimtaining a rectangle 42 inches high or greater by 2 feel wide or preater,
located within the plane of the truss. The rectangle shall fit between the top of
the bottenn chord and the bottom of any other truss member, provided that
each of the following criteria is met:

1. The attic area is accessible by a pull-down stairway or [ramed opening

in accordance with Scction R807.1; and
2. The truss has a botiom chord pitch less than 2:12.

. Aftic spaces served by a fixed statr shall be designed to support the minimum

live Toad specificd for sleeping rooms.

. Glazing used in handrail assemblies and guards shall be designed with a

safety factor of 4. The safety factor shall be applied to each of the concen-
trated loads applied (o the top of the rail, and 10 the lnad on the in-fill compo-
nents. These loads shall be deterniined independentof one another, and loads
arc assumed not to occur with any other live load.
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For ST

| square foot = 0.0925 m?, 1 pound per square foot = 0.0479 kPa,

1 inch per toet = 83.3 mmv/m.

TABLE R301.7
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS"™>*"

ALLOWABLE

STRUCTURAL MEMBER | DEFLECTION
Rafters having siopes greater than 3/12 with no L/180
tinished ceiling attached to rafters L o
Inierior walls and partitions H/180
Iloors and plastered ceilings L _ L3660
All other structural members L1240
Lxterior walls with plaster or stucco finish H/360
Exterior walls—wind loads® with brittle finishes _ L7240
Ex?enor walls—wind loads® with flexible L/120
finishes

Note: L = span length, H = span height,
a. The wind load shall be permitted to be taken as (1.7 imes the Component and

Cladding loads for Ihe purpose of the determining deflection limits herein,

b. Forcantilever members, L shall be taken as twice the length of the cantilever.
¢. For aluminum structural members or panels used in roofs or walls of sun-

raom addiions or patio covers, nol supporting edge of glass or sandwich
panels, the total load deflection shall not exceed 1. /60, For sandwich panels
used in roofs or walls of sunroom additions or patio covers, the total load

deflection shall not exceed /120,

R301.8 Nominal sizes. For the purposcs of this code, where
dimensions of lumber are specified, they shall be deemed to be
nominal dimensions unless specifically designated as actual

dimensions.
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SECTION R302
EXTERIOR WALL LOCATION

R302.1 Exterior walls. Construction, projections, openings
and penetrations of exterior walls of dwellings and accessory
buildings shall comply with Table R302.1. These provisions
shall not apply to walls, projections, openings or penetrations
in walls that are perpendicular to the line used to determine the
fire separation distance. Projections beyond the exterior wall
shall not extend more than 12 inches (305 mm) into the areas
where openings are prohibited.

Exceptions:

1. Detached tool sheds and storage sheds, playhouses
and similar structures exempted trom permits are not
required to provide wall protection hased on location
on the lot. Projections beyond the exterior wall shall
not extend over the lot line.

2. Detached garages accessory to a dwelling located
within 2 feet (610 mm) of a lot line arc permitted to
have roof eave projections not exceeding 4 inches
(102 mm).

3. Foundation vents installed in compliance with this
cade are permitted.

SECTION R303
LIGHT, VENTILATION AND HEATING

R303.1 Habitable rooms. All babitable rooms shall have an
aggregale glazing area of not less than 8 percent of the floor
area of such rooms. Natural ventilation shall be through win-
dows, doors, louvers or other approved openings to the outdoor
air. Such openings shall be provided with ready access or shall
otherwise be readily controllable by the building occupants.
The minimum cpenable area to the outdoors shall be 4 percent
of the floor area being ventilated.

Exceptions:

1. The glazed areas need not be openable where the
opening is not required by Section R310 and an
approved mechanical ventitation system capable of
producing 0.35 air change per hour in the room is
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installed or a whole-house mechanical ventilation
system is installed capable of supplying outdoor ven-
tilation air of 15 cubic feet per minute (cfm} (78 L/s)
per occupant computed on the basis of two occupants
for the first bedroom and one occupant for each addi-
tienal bedroom,

2. The glazed areas need not be installed in rooms where
Exception | above is satisfied and artificial light is pro-
vided capable of producing an average illumination of
6 footcandles (65 lux) over the area of the room at a
height of 30 inches (762 mm) above the floor level.

3. Use of sunroom additions and patio covers, as defined in
Section R202, shall be permitted for natural ventilation
it in excess of 40 percent of the exterior sunroom walls
are open, or are enclosed only by insect screening.

R303.2 Adjoining rooms. For the purpose of determining
light and ventilation requirements, any room shall be consid-
ered as a portion of an adjoining room when at least one-haif of
the area of the commen wall is open and unobstructed and pro-
vides an opening of not less than one-tenth of the floor area of
the interior room but not less than 25 sguare feet (2.3 m?).

Exception: Openings required for light and/or ventilation
shall be permitted to open into a thermally isolated sunroom
addition or patio cover, provided that there is an openable
area between the adjoining room and the sunroom addition
or patio cover of not less than one-tenth of the floor area of
the interior room but not less than 20 square feet (2 m?). The
minimum openable area to the outdoors shall be based upon
the total foor area being ventilated.

R303.3 Bathrooms, Bathrooms, water closet compartments
and other similar rooms shall be provided with aggregate glaz-
ing area in windows of not less than 3 square feet (0.3 m?),
one-half of which must be openable.

Exception: The glazed areas shall not be required where arti-
ticial light and a mechanical ventilation system are provided.
The minimum ventilaiion rates shall be 50 cubic feet per min-
ute (24 L/s) for intermittent ventilation or 20 cubic feet per
minute (10 L/) for continuous ventilation. Ventilation air
from the space shall be exhausted directly to the outside.

TABLE R302.1

EXTERIOR WALLS
| ! MINIUM MINIMUM FIRE
EXTERIOR WALL ELEMENT FIRE-RESISTANCE RATING | SEPARATION DISTANCE
. EA | ALLIN : - =EVA NCE
Wall ! {Firc-resistance rated) 1 hour with exposure from both sides 0 feet ‘
alls
‘ B | {Not fire-resistance rated) 4 hours 5 feet (
| ) (Fire-resistance rated) | hour on the underside 2 fect \
; Projections ~ T — i
{Not fire-resistance rated) 0 hours - 3 feat
_ Not allowed N/A =< 3fcet
i Openings 25% Maximum of Wall Area 0 hours 3 feet
‘ Unlimited {} hours 5 feet
| - m
| Comply with Section R317.3 < 5 feal
Penetrations All i
| _ | . __ Nonerequited i 5 feet

N/A = Not Applicable.
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R303.4 Opening location. Outdoor intake and exhaust open-
ings shall be located in accordance with Sections R303.4.1 and
R303.4.2,

R303.4.1 Intake openings, Mechanical and gravity out-
door air intake cpenings shall be located a minimum of 10
feet (3048 mm) from any hazardous or noxious contami-
nant, such as vents, chimneys, plumhing vents, streets,
alleys, parking lots and loading docks, except as otherwise
specified in this code. Where a source of contaminant is
Tocated within 10 feet (3048 mm) of an intake opening, such
opening shall be located a minimum of 2 feet (610 mm)
below the contaminant scurce,

T“or the purpose of this section, the exhaust from dwelling
unt toilet rooms, bathrooms and kitchens shall not be con-
sidered as hazardous or noxious.

R303.4.2 Exhaust openings. Cutside exhaust openings
shall be located so as not to create a nuisance. Exhaust air
shall not be directed onto walkways.

R303.5 Outside opening protection. Air exhaust and intake
openings that terminate outdoors shall be protected with
corrosion-resistant screens, louvers or grilies having a mini-
mum opening size of ¥/, inch (6 mm) and a maximum opening
size of '/, inch (13 mm), in any dimension. Openings shall be
protected against ocal weather conditions. Qutdoor air exhaust
and intake openings shall meet the provisions for exterior walt
opening protectives in accordance with this code.

R303.6 Stairway illumination. All interior and exterior stair-
ways shall be provided with a means o illuminate the stairs,
including the landings and treads. Interior stairways shall be
provided with an artificial light source located in the immediate
vicinity of cach landing of the stairway. For interior stuirs the
artificial light sources shall be capable of illuminating treads
and landings to levels not less than 1 foot-candle (11 lux) mea-
sured at the center of treads and landings. Exterior stairways
shall be provided with an artificial light source located in the
immediate vicinity of the top landing of the stairway. Exicrior
stairways providing access 10 a basement from the outside
grade level shall be provided with an artificial light source
located in the immediate vicinity of the boltlom landing of the
stairway.

Exception: An artificial light source is not required at the
top and bottom landing, provided an artificial light source is
located directly over each stairway section.

R303.6.1 Light activation. Where lighting outlets are
installed in interior stairways, there shall be a wall switch at
cach floor level to control the lighting outlet where the stair-
way has six or more risers. The illumination of exterior
stairways shall be controlled from inside the dwelling unit,

Exception: Lights that are continucusly illuminated or
automatically controtled.

R303.7 Required glazed openings. Required glazed openings
shall epen directly onto a street or public alley, or a yard or
court located on the same lot 4s the building.

R303.7.1 Roofed porches. Required glazed openings may
face into a roofed porch where the porch abuts a street, yard
or court and the longer side of the porch is at least 65 percent
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open and unobstrucied and the ceiling height is not less than
7 feet (2134 mm).

R303.7.2 Sunroom additions. Required glazed openings
shall be permitted to open into sunrogm additiens or patio
covers that abut a streel, yard or court if in excess of 40 per-
cent of the exterior sunroom walls are open, or are enclosed
only by insect screening, and the ceiling height of the sun-
room s not less than 7 feet (2134 mm).

R303.8 Required heating., When the winter design tempera-
ture in Table R301.2(1) is below 60°F (16°C), every dwelling
unit shall be provided with heating facilities capable of main-
taining a minimum room temperature of 68°F (20°C) at a point
3 feet (914 mm) above the floor and 2 feet (610 mm) from exte-
rior walls in all habitable rooms at the design temperature. The
installation of one or more porfable space heaters shall not be
used to achieve compliance with this section.

SECTION R304
MINIMUM ROOM AREAS

R304.1 Minimam area. Every dwelling unit shall have at least
one habitable room that shall have not less than 120 square feet
{11 m?) of gross floor area.

R304.2 Other rooms, Other habitable rooms shall have a floor
arca of not less than 70 square feet (6.5 m?).

Exception: Kitchens.

R304.3 Minimum dimensions. Hahitable roorms shall not be
less than 7 feet (2134 mm) in any horizontal dimension.

Exception: Kitchens.

R304.4 Height effect on room area. Portions of a room with a
sloping ceiling measuring less than 5 feet (1524 mm) or a
furred ceiling measuring less than 7 feet (2134 mm) from the
finished floor 10 the finished ceiling shall not be considered as
contributing t¢ the minimum required habitable area for that
room,

SECTION R305
CEILING HEIGHT

R305.1 Minimum height. Habitable rooms, hallways, corri-
dors, bathrooms, toilet rooms, laundry rooms and basements
shall have a ceiling height of not less than 7 feet (2134 mm).
The required height shall be measured from the finish floor to
the lowest projection from the ceiling.

Exceptions:

1. Beams and girders spaced not less than 4 fect (1219
mm) on center may project not more than 6 inches
(152 mm} below the required ceiling height.

2. Ceilings in basements without habitable spaces may
project to within 6 feet, 8 inches (2032 mm) of the fin-
ished floor; and beams, girders, ducts or other
obstructions may project to within 6 feet 4 inches
{1931 mm) of the finished floor.

3. For rooms with sloped ceilings, at least 50 percent of
the required floor area of the room must have aceiling
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height of at least 7 feet {2134 mm) and no portion of
the required floor area may have a ceiling height of
less than 5 feet (1524 mm).

4. Bathrooms shall have a minimuem ceiling height of 6
feet 8 inches (2036 mm) over the fixture and at the
front clearance area for fixtures as shown in Figure
R307.1. A shower or tub equipped with a showerhead
shall have a minimum ceiling height of 6 feet 8 inches
{2036 mm) above a minimum area 30 inches {762
mm) by 30 inches (762 mm) at the showerhead.

SECTION R306
SANITATION

R306.1 Toilet facilities, Every dwelling unit shall be provided
with a water closet, lavatory, and a bathtub or shower.

WALL
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R306.2 Kitchen. Each dwelling unit shail be provided with a
kitchen area and every kitchen area shalt be provided with a
sink.

R306.3 Sewage disposal. All plumbing fixtures shalf be con-
nected Lo a sanitary sewer or to an approved private sewage dis-
posal system,

R306.4 Water supply to fixtures. All plumbing fixtures shall
be connected to an approved water supply. Kitchen sinks, lava-
tories, bathtubs, showers, bidets, laundry tubs and washing
machine outlets shall be provided with hot and cold water,

SECTION R307
TOILET, BATH AND SHOWER SPACES

R307.1 Space required. Fixtures shall be spaced as per Figure
R307.1.

R307.2 Bathtub and shower spaces. Bathtub and shower
floors and walls above bathtubs with installed shower heads

" ir‘ v e
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CLEARANCE

LAVATORIES

15:N.—'~——| TWALL

21 IN.
CLEARANCE

WATER CLOSETS

For SI: 1 inch = 25.4 mm.

WALL WALL
SIN _’“‘_ Z WALL\
1L . v,
T i
TUB T O :iclN,
30 IN,
MIN.

N

]
/ o
24 IN. CLEARANCE IN
FRONT OF OPENING

SHOWER
WATER CLOSET.
OR BIDET
WALL
151N, f'
' l J

(

TUB

21 IN.
CLEARANCE WALL
2 TUB
|
» <

FIGURE R307.1
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2006 INTEANATIONAL RESIDENTIAL CODE®

49




BUILDING PLANNING

and in shower compartments shall be finished with @
nonabsorbent surface. Such wall surfaces shall extend to a
height of not less than 6 feet (1829 mm) above the floor.

SECTION R308
GLAZING

R308.1 Identification. Except as indicated in Section R308.1.1

each pane of glazing installed in hazardous locations as defined

in Scction R308.4 shall be provided with a manufacturer’s desig-
nation gpecifying who applied the designation, designating the
type of glass and the safety glazing standard with which it com-
plies, which is visible in the final installation. The designation
shall be acid etched, sandblasted, ceramic-fired, laser etched,
embossed, or be of a type which once applied cannot be removed
without being destroyed. A label shall be permitted in lieu of the
manufacturer’s designation.

Exceptions;

1. For other than tempered glass, manufacturer’s desig-
nations are not required provided the building official
approves the use of a certificate, atfidavit or other evi-
dence confirming compliance with this code.

2. Tempered spandrel glass is parmitted Lo be identified
by the manufacturer with a removable paper designa-
ton.

R308.1.1 Identification of multipane assemblies. Multipane
assemblies having individual panes not exceeding 1 square
foot (0.09 m?) in exposed area shall have at least one pane in
the assembly identified in accordance with Seciton R308.1.
All other panes in the assembly shall be labeled “16 CFR
12017

R308.2 Louvered windows or jalousies. Regular, float, wired
or patterned glass in jalousies and louvered windows shall be
no thinner than nominal ¥ inch (5 mm) and no lenger than 48
inches (1219 mim). Ixposed glass edges shall be smooth.

R308.2.1 Wired glass prohibited. Wired glass with wire
exposed on longitudinal edges shall not be vsed in jalousies
or louvered windows.

R308.3 Human impact loads. Individual glazed areas, includ-
ing glass mirrors in hazardous locations such as those indicated
as defined in Section R308.4, shall pass the testrequirements of
CPSC 16 CFR, Part 1201, Glazing shall comply with CPSC 16

CFR, Part 1201 criteria for Category I or Category 1 as indi-
cated in Table R308.3.

Exception: Louvered windows and jatousies shall comply
with Scclion R308.2,

R308.4 Hazardous locations. The following shall be consid-
ered specific hazardous locations for the purposes of glazing:

1. Glazing in swinging doors except jalousies,

2. Glazing in fixed and sliding panels of sliding door
assemblies and panels in sliding and bifold closet door
assemblies.

3. Glazing in storm doors.
4. Glazing in all unframed swinging doors.

5. Glazing in doors and enclosures for hot tubs, whirl-
pools, saunas, steam rooms, bathtubs and showers.
Glazing in any part of a building wall enclosing these
compartments where the bollom exposed edge of the
glazing is less than 60 inches (1524 mm) measured ver-
tically above any standing or walking surface.

6. Glazing, in an individual (ixed or operable panel adja-
cent to a door where the nearest vertical edge is within a
24-inch (610 mm) arc of the door in a closed position
and whose bollom edge is less than 60 inches (1524
mmy} above the floor or walking surface.

7. Glazing in an individual fixed or operabie panel, other
than those locations desceribed in Tiems 5 and 6 above,
that meets all of the following conditions:

7.1. Exposed area of an individual pane larger than
9 square feet (0.836 m").

7.2. Botiom edge less than 18 inches (457 mimn)
above the floor.

7.3. Top edge more than 36 inches (914 mm)
above the floor.

7.4, One or more walking surfaces within 36
inches (914 mm) horizontally of the glazing.

8. All glazing in railings regardless of an area or height
above a walking surface. Included are structural balus-
ter panels and nonstructural infill panels.

9. Glazing in walis and fences enclosing indoor and out-
deor swimming pools, hot tubs and spas where the bot-
tom edge of the glazing is less than 60 inches (1524

TABLE R308.3
MINIMUM CATEGORY CLASSIFICATION OF GLAZING
] ‘ | 6LAZING IN DOORS
| GLAZED PANELS : GLAZED PANELS AND ENCLOSURES
GLAZING IN STORM REGULATEDBY | REGULATEDBY  REGULATED BY
EXPOSED SURFACE. OR COMBINATION GLAZING IN ITEM 7 OF SECTION : ITEM 6 OF SECTION ITEM 5 OF SECTION | SLIDING GLASS
AREA OF ONE SIDE DOORS DOORS R308.4 R308.4 i R308.4 DOORS PATIO TYPE
OF ONE L\TE (Category Class)  (Category Class) | (Category Class) {Category Class) {Category Class) {Categoty Class)
9 sq [ or less I 1 1 . n _ B f o
| More than 9 sq ft f | i \ R S , I f 1l Il
For Si: | square feol = 0.0929 m?,

NR means “No Requirement”
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mm) above a walking surface and within 60 inches
(1524 mm) horizontally of the water’s edge. This shall
apply to single glazing and all panes in muluple glaz-
ing.

10. Glazing adjacent 10 stairways, landings and ramps
within 36 inches (914 mm) horizontally of a walking
surface when the exposed surface of the glass is less
than 60 inches (1524 mm) above the plane of the adja-
cent waiking surface,

11. Glazing adjacent 1o stairways within 60 inches (1524
mm) horizontally of the bottom tread of a stairway in
any direction when the exposed surface of the glass is
fess than 60 inches (1524 mm)} above the nose of the
tread.

Exception: The following products, materials and uses are
exempt from the above hazardous locations:

1. Openings in doors through which a 3-inch (76 mm)
sphere is unable to pass.

2. Decorative glass in Items 1, 6 or 7.

3. Glazing in Seclion R308.4, Ttem 6, when there is an
intervening wall or other permanent barrier between
the door and the glazing.

4. Glazing in Section R308.4, [tem 6, in walls perpen-
dicular to the plane of the door in a closed position,
other than the wall toward which the door swings
when opened, or where access through the door is to
a closet or storage area 3 feet (914 mm) or less in
depth. Glazing in these applications shall comply
with Section R308.4, Ttem 7.

5. Glazing in Section R308.4, Items 7 and |0, when a
protective bar is installed on the accessible side(s) of
the glazing 36 inches + 2 inches (914 mm = 51 mm)
above the floor. The bar shall be capable of with-
standing a berizontal load of 50 pounds per linear
foot (730 N/m} without contacting the glass and be a
minimum of 1'% inches (38 mm) in height,

6. Qutboard panes in insulating glass units and other
multiple glazed puanels in Secticn R308.4, Ttem 7,
when the bollem edge of the glass is 25 fect (7620
mm) or more above grade, a roof, walking surfaces,
or other horizontal [within 45 degrees (0.79 rad) ol
horizontal] surface adjacent to the glass exterior,

7. Louvered windows and jalousies complying with
the requirements of Section R308.2.

8. Mirrors and other glass panels mounted or hung on a
surface that provides a continuous backing support.

9. Safety glazing in Section R308.4, Items 10 and 11,
is not required where:

9.1. The side of a stairway, landing or ramp has a
gnardrail or handrail, including balusters or
in-fill panels, complying with the provisions
of Sections 1013 and 1607.7 of the Interna-
tional Building Code; and

9.2. The plane of the glass is more than 18 inches
(457 mmy) trom the railing; or
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9.3, When a solid wall or panel extends from the
plane of the adjacent walking surface to 34
inches (863 mum) te 36 inches {914 mm) above
the floor and the construction at the top of that
wall or panel is capable of withstanding the
same hovizontal load as the protective bar.

10. Glass block panels complying with Section R610.

R308.5 Site built windows. Site built windows shall comply
with Section 2404 of the fnternational Building Code.

R308.6 Skylights and sloped glazing. Skylights and sloped
glazing shall comply with the following sections.

R308.6.1 Definitions.

SKYLIGHTS AND SLOPED GLAZING. Glass or other
transparent or translucent glazing material installed at a
slope of 15 degrees (0.26 rad) or more from vertical. Glaz-
ing matertals in skylights, including unit skylights, solari-
ums, sunrooms, roofs and sloped walls are included in this
definition.

UNIT SKYLIGHT. A factory assembled, glazed fenestra-
tion unit, containing one panel of glazing material, that
allows for natural daylighting through an opening in the
roof assembly while preserving the weather-resistant bar-
rier of the roof.

R308.6.2 Permitted materials. The following types ot
glazing may be used:

1. Laminated glass with a minimum 0.015-inch (0.38
mmj} polyvinyl butyral interlayer for glass panes 16
square feet (1.5 m?) or less in area located such that
the highest point of the glass is not more than 12 feet
(3658 mm) above a walking surface or other accessi-
ble arca; for higher or larger sizes, the minimum
interlayer thickness shall be 0.030 inch (0.76 mm).

. Tully tempered glass.

. Heal-strengthened glass.

Fa L D

. Wired glass.
5. Approved rigid plastics,

R308.6.3 Screens, general. For fully tempered or
heat-strengthened glass, a retaining screen meeting the
requircments of Section R308.6,7 shall be installed below
the glass, except for fully tempered glass that meets either
condition listed in Section R308.6.5.

R308.6.4 Screens with multiple glazing. When the
inboard panc is lully tempered, keat-stirengthened or wired
glass, a retaining screen meeting the requirements of See-
tion R308.6.7 shall be installed below the glass, except for
cither condition listed in Section R308.6.5. All other panes
in the multiple glazing may be of any type listed in Scetion
R308.6.2.

R308.6.5 Screens not required. Screens shall not be
required when fully tempered glass is used as single glazing
or the inboard pane in multiple glazing and either of the fol-
lowing conditions are met:

L. Glass area 16 square fect (1.49 m?) or less. Highest
point of glass not more than 12 feet (3658 mm) above
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a walking surface or other accessible arca, nominal
glass thickness not more than ¥/, inch (4.8 mm), and
{for multiple glazing only} the other pane or panes
fully tempered, laminated or wired glass.

2. Glass arca greater than 16 square feet (1.49 m*). Glass
sloped 30 degrees (0.52 vad) or less from vertical, and
highest point of glass not more than 10 feet (3048
mm) above a walking surface or other aceessible arca.

R308.6.6 Glass in greenhouses. Any glazing material is
permitted to be installed without screening in the sloped
arzas of greenhouses, provided the greenhcuse height at the
ridge does not cxceed 20 feet (6096 mm) above grade.

R308.6.7 Screen characteristics. The screen and its fasten-
ings shall be capable of supporting twice the weight of the
glazing, be firmly and substantially fastened to the framing
members, and have a mesh opening of no more than 1 inch
by | inch (25 mm by 25 mm).

R308.6.8 Curbs for skylights. All unit skylights installed
in a roof with a pitch flatter than three units vertical in 12
units horizontal (25-percent slope} shall be mounted on a
curb extending at least 4 inches (102 mm) above the plane of
the roof unless otherwise specified in the mapufacturer’s
installation instructions.

R308.6.9 Testing and labeling, Unit skylights shall be tested
by an approved independent laboratory, and bear alabel iden-
tifying manufacturer, performance grade rating and approved
inspection agency to indicate compliance with the require-
ments of AAMA/WDMA/CSA 101/1.8.2/A440.

SECTION R309
GARAGES AND CARPORTS

R309.1 Opening protection. Openings from a private garage
directly into a room used for sleeping purposes shall not be per-
mitted, Other openings between the garage and residence shall
be equipped with solid wood doors not less than 1%, inches (35
mm?} in thickness, solid or honeycomb core steel doors not less
than 1Y, inches (35 mm) thick, or 20-minute fire-rated doors.

R309.1.1 Duct penetration. Ducls in the garage and ducts
penetrating the walls or ceilings separating the dwelting
from the garage shall be constructed of a4 minimum No. 26
guge (0.48 mm) sheet stec] or other approved material and
shall have no openings into the garage,

R309.1.2 Other penetrations. Penetrations through the
separation required in Section R3(9.2 shall be protected by
filling the opening uround the penctrating item with
approved material to resist the free passage of flame and
products of combustion.

R309.2 Separation required. The garage shall be separated
from the residence and its atfic area by notless than '/-inch (12.7
mm) gypsum board applied to the garage side. Garages bencath
habitable rocoms shall be separated from all habitable rooms
above by not less than %-inch (15.9 mm} Type X gypsum board
of equivalent, Where the scparation is a floor-ceiling assembly,
the structure supporting the separation shall also be protected by
not less than Yy-inch (12.7 mm) gypsum board or equivalent.
Giarages located less than 3 feet (914 mm) from a dwelling unit
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on the same lot shall be protected with not less than '/,-inch (12.7
mm) gypsum board applied to the interior side of exterior walls
that are within this area. Openings in these walls shall be regu-
lated by Section R309.1. This provision does not apply to garage
walls that are perpendicular to the adjacent dwelling unit wall.

R309.3 Floor surface. Garage floor suefaces shall be of
approved noncombustible material.

The area of floor used for parking of automobiles or other
vehicles shall be sloped to facilitate the movement of liguids 1o
a drain or toward the main vehicle entry doorwuy.

R309.4 Carports, Carports shall be open on at least two sides.
Carport floor surfaces shall be of approved noncombustible
material. Carports not open on at least two sides shall be con-
sidered a garage and shall comply with the provisions of this
section for garages.

Exception: Asphalt surtaces shall be permitted at ground
leve!l in carports.

The area of floor used for parking of automobiles or other
vehicles shall be sloped to facilitate the movement of liquids to
a drain or loward the main vehicle entry doorway.

R309.5 Flood hazard areas, For buildings located in flood
hazard areas as established by Table R301.2(1}, garage floars
shall be:

1. Elevated 10 or above the design flood elevation as deter-
mined in Section R324; or

2. Located below the design tlood clevation provided they
are at or above grade on all sides, are used solely for
parking, building access, or storage, meet the require-
ments of Seclion R324, and are otherwise constructed in
accordance with this code.

R309.6 Automatic garage door opencrs, Automatic garage
door openers, if provided, shall be listed in accordance with UL
325,

SECTION R310
EMERGENCY ESCAPE AND RESCUE OPENINGS

R310.1 Emergency escape and rescue required. Basements
and every sleeping room shall have at least one operable emer-
gency escape and rescue opening. Such opening shall open
directly into a public street, public alley, yard or court. Where
basements contain one or more sleeping rooms, emergency
egress and rescue openings shall be required in each sleeping
room, but shall not be required in adjoining areas of the base-
ment. Where emergency escape and rescue openings are pro-
vided they shall have a sill height of not more than 44 inches
{1118 mm}) above the floor. Where a door opening having a
thresheld below the adjacent ground elevaiion serves as an
emergency escape and rescue opening and is provided with a
bulkhead enclosure, the bulkhead enclosure shall comply with
Section R31(1.3, The net clear opening dimensions required by
this section shall be obtained by the normal operation of the
emergency escape and rescue opening from the inside. Emer-
gency escape and rescue openings with a finished sill height
below the adjacent ground elevation shall be provided with a
window well in accordance with Section R310.2. Emergency
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escape and rescue openings shall open directly into a public
way, or to a yard or court that opens to a public way.

Exception: Basements used only to house mechanical
equipment and not exceeding total tloor area of 200 square
feet (18.58 m?).

R310.1.1 Minimum opening area. All emergency escape
and rescne openings shall have a minimum net clear open-
ing of 5.7 square feet (0.530 m?),

Exception: Grade floor openings shall have a minimum
net ¢lear opening of 5 square feet {0.465 m?).

R310.1.2 Minimum opening height. The minimum net
clear opening height shall be 24 inches (610 mm).

R310.1.3 Minimum opening width. The minimum net
clear opening width shall be 20 inches (508 mm).

R311).1.4 Operational constraints. Emergency escape and
rescue openings shall be operatienal from the inside of the
room without the use of keys, tools or special knowledge.

It310.2 Window wells. The minimum horizontal area of the
window well shall be 9 square feet (0.9 m?), with a minimum
horizontal projection and width of 36 inches (914 mm). The
area of the window well shull allow the emergency escape and
rescoe opening to be fully opened.

Exception: The ladder or steps required by Secticn R310.2.1
shall be permitted to encroach a maximum of 6 inches (152
mm) into the required dimensions of the window well.

R310.2.1 Ladder and steps. Window wells with a vertical
depth greater than 44 inches (1118 mm) shall be equipped
with a permanently affixed ladder or steps usable with the
window in the fully open position. Ladders or steps required
by this section shall not be required to comply with Sections
R311.5 and R311.6. Ladders or rungs shall have an inside
width ol at least 12 inches {305 mm), shail project at least 3
inches {76 mum) from the wall and shall be spaced not more
than 18 inches {457 mm) on center vertically for the full
height of the window well.

R310.3 Bulkhead enclosures, Bulkhead eaclosures shall pro-
vide direct access to the basement. The bulkhead enclosure with
the door panels in the fully open position shall provide the mini-
mum nel clear opening required by Section R310.1.1. Bulkhead
enclosures shall also comply with Section R311.5.8.2,

R310.4 Bars, grilles, covers and screens. Bars, grilles, cov-
ers, screens or simitar devices are permitted to be placed over
emergency escape and rescue openings, bulkhead enclosures,
or window wells that serve such openings, provided the mini-
mum net clear opening size complies with Sections R310.1.1
to R310.1.3, and such devices shall be releasable or removable
from the inside without the use of a key, 100l, special knowl-
edge or lorce greater than that which is required for normal
operation of the escape and rescue opening.

R310.5 Emergency escape windows under decks and
porches. Emergency escape windows are allowed to be
installed under decks and porches provided the location of the
deck allows the emergency escape window to be fully opened
and provides a path not less than 36 inches (914 mm} in height
to a yard or court.
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SECTION R311
MEANS OF EGRESS

R311.1 General, Stairways, ramps, exterior egress balconies,
hallways and doors shill comply with this section.

R311.2 Construction.

R311.2.1 Attachment. Required exterior egress balconies,
exterior exit stairways and similar means of egress
components shall be positively anchored to the primary
structure to resist both vertical and lateral forces. Such
attachment shall not be accomplished by use of wenails ot
nails subject to withdrawal.

R311.2.2 Under stair protection, Enclosed accessible space
under stairs shall have walls, under stair surface and any sof-
fits protected on the enclosed side with /y-inch (13 mm) gyp-
sum board.

R311.3 Hallways. The minimum width of a hallway shall be
not less than 3 feet (914 mm}).

R311.4 Doors.

R311.4.1 Exit door required. Not less than one exit door
conforming to this section shall be provided for each dweli-
ing unit. The required exit door shall provide for direct
access from the habitable portions of the dwelling to the
exterior without requiring travel through a garage. Accessto
habitable levels not having an exit in accordance with this
section shall be by a ramp in accordance with Section
R311.6 or a stairway in accordance with Section R311.5.

R311.4.2 Door type and size. The required exit door shall
be a side-hinged door not less than 3 feet (914 mm) in width
and 6 teet 8 inches (2032 mm) in height. Other doors shall
not be required to comply with these minimum dimensions.

R311.4.3 Landings at doors. There shall be a floor or land-
ing on each side of each exterior door, The floor or landing
at the exterior door shall not be more than 1.5 inches (38
mm} lower than the top of the thresheld. The landing shall
be permitted to have a slope not to exceed .25 unit vertical
in 12 units horizontal (2-percent).

Exceptions:

1. Where a stairway of two or fewer risers is located
on the exterior side of a door, other than the
required exit door, a landing is not required for the
exterior side of the door provided the door, other
than an exterior storm or screen door does not
swing over the stairway.

2. The exterior landing at an exterior doorway shall
not be more than 7%, inches (196 mm) below the
top of the threshold, provided the door, other than
an exlerior storm or screen door does not swing
over the landing.

3. The height of floors at exterior doors other than the
exit door required by Section R311.4.1 shall notbe
more than 7%/, inches {186 mm) lower than the top
of the threshold.

The width of each landing shall not be less than the door
served. Every landing shall have a minimum dimension of
36 inches (914 mm) measured in the direction of travel.
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R311.4.4 Type of lock or latch. All egress doors shall be
readily openable from the side from which egress is to be
macde without the use of a key or special knowledge or effort.

R311.5 Stairways.
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R311.5.1 Width. Stairways shall not be less than 36 inches
(214 mm) in clear width at all points above the permitted
handrail height and below the required headroom height.
Handrails shall not project more than 4.5 inches (114 mm)
on either side of the stairway and the minimum clear width
of the stairway at and below the handrail height, including
treads and landings, shall not be less than 31.5 inches (787
mm) where a handrail is installed on one side and 27 inches
(698 mm} where handrails are provided on both sides.

Exception: The width of spiral stairways shall be in
accordance with Section R311.5.8.

R311.5.2 Headroom. The minimum headroom in all parts
of the stairway shall not be less than 6 feet 8 inches (2036
mm) measured vertically from the sloped plane adjoining
the tread nosing or from the floor surface of the landing or
platform.

R311.5.3 Stair treads and risers.

R311.5.3.1 Riser height. The maximvm riser height
shall be 7%, inches (196 mm). The riser shall be mea-
sured vertically between leading edges of the adjacent
treads. The greatestriser height within any flight of stairs
shall not exceed the smallest by more than #/ inch (9.5
min),

R311,5.3.2 Tread depth. The minimum tread depth
shall be 10 inches (254 mm). The tread depth shall be
measurcd horizontally between the vertical plancs of the
foremost projection of adjacent treads and at a right
angle to the tread’s leading edge. The greatest tread depth
within any flight of stairs shail not cxceed the smallest by
more than f; inch (9.5 mm). Winder treads shall have a
minimum tread depth of 10 inches (254 mm)} measured
as above at a point 12 inches (305 mm) from the side
where the treads are narrower. Winder treads shall have a
minimum tread depth of 6 inches (152 mm) at any point.
Within any flight of stairs, the largest winder tread depth
at the 12 inch (305 mm) walk line shall not exceed the
smallest by more than % inch (9.5 mm).

R311.5.3.3 Profile. The radius of corvature at the lead-
ing edge of the tread shall be no greater than ¥/, inch (14
mm). A nosing not less than ¥, inch (19 mm} but not
more than 1/, inch (32 mm) shall be provided on stair-
ways with solid risers. The greatest nosing projection
shall not exceed the smallest nosing projection by more
than %, inch (9.5 mm} between two stories, including
the nosing at the level of floors and landings. Beveling
of nosing shall oot exceed 4, inch (12.7 mm). Risers
shall be vertical or sloped from the underside of the
leading cdge of the tread above at an angle not more
than 30 degrees (0.51 rad) from the vertical. Open risers
are permitted, provided that the opening between treads
does not permit the passage of a 4-inch diameter {102
mm) sphere.

Exceptions:

1. A nosing is not required where the tread depth
is 2 minimum of 11 inches (279 mm),

2. The opening between adjacent treads is not lim-
ited on stairs with a total rise of 30 inches (762
mm) or less.

R311.5.4 Landings for stairways. There shatl be a floor or
landing at the top and bottom of each stairway.

Exception: A floor or landing is not required at the top of
an interior flight of stairs, including stairs in an enclosed
garage, provided a door does not swing over the stairs.

A flight of stairs shall not have a vertical rise larger than
12 feel (3658 mm) between floor levels or landings.

The width of each landing shall not be Iess than the width
of the stairway served. Every landing shall have a minimum
dimension of 36 inches (914 mm) measured in the direction
of travel.

R311.5.5 Stairway walking surface. The walking surface
of treads und landings of stairways shall be sloped no
steeper than one unit vertical in 48 inches horizontal (2-per-
cent slope).

R311.5.6 Handrails. Handrails shall be provided on at least
one side of each continuous run of treads or flight with four
OF MOTE risers.

R311.5.6.1 Height. Handrail height, measured verti-
cally from the sloped plane adjoining the tread nosing, or
finish surface of ramp slope, shall be not less than 34
inches (864 mm) and not more than 38 inches (965 mm).

R311,5,6.2 Continuity. Handrails for stairways shall be
continuous for the full length of the flight, from a point
directly above the top riser of the flight to a point directly
above the lowest riser of the Might. Handrail ends shall be
returned or shall terminate in newel posts or safetly termi-
nals. Handrails adjacent to a wall shall have a space of not
less than 1%/, inch (38 min) between the wall and the
handrails.
Exceptions:

L. Tandrails shall be permitted to be interrupted
by a newel post at the turn.

2. The use of a volute, turnout, starting easing or
starting newel shall be allowed over the Jowest
tread.

R311.5.6.3 Handrail grip size. All required handrails
shall be of one of the following types or provide equiva-
lent graspability,

1. Type 1. Handrails with a circular cross section
shall have an outside diameter of at least 1!/, inches
(32 mm) and nol greater than 2 inches (51 mm). If
the handrail is nol circular it shall have a perimeter
dimension of at least 4 inches (102 mm) and not
greater than 6'/, inches {160 mm) with a maximum
cross section of dimension of 2/, inches(37 mum).

2. Type I Handrails with a perimneter greater than 6/,
inches (160 mm) shall provide a graspable finger
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recess area on both sides of the profile. The finger
recess shall begin within a distance of ¥, inch (19
min) measured vertically from the tallest portion of
the profile and achieve a depth of at least ¥, inch (8
mm) within 7, inch {22 mm) below the widest por-
tion of the profite. This required depth shall con-
tinue for at least %, inch (10 mm) to a level that is not
less than 1%, inches (45 mimn} below the tallest por-
tion of the profile. The minimurn width of the hand-
rail above the recess shall be 1/, inches (32 mm) to
a maximum of 2%, inches (70 mm), Edges shall
have a minimuwm radivs of 0.01 inch ¢(0.25 mm).

R311.5.7 INlumination, All stairs shall be provided with
illumination in accordance with Section R303.6.

R311.5.8 Special stairways. Spiral stairways and bulkhead
enclosure stairways shall camply with all requireiments of
Section R311.5 except as specified below.

R311.5.8.1 Spiral stairways. Spiral stairways are per-
mitted, provided the minimum width shalt be 26 inches
(660 mm) with each tread having a 7'/,-inches (190 mm)
minimum tread depth at 12 inches from the narrower
edge. All treads shall be identical, and the rise shall be no
more than 9'/, inches (241 mm). A minimum headroom
of 6 feet 6 inches (1982 mm) shall be provided.

R311.5.8.2 Bolkhead enclosure stairways. Stairways
serving bulkhead enclosures, not part of the required
building egress, providing access from the outside grade
level to the basement shall be exempt from the require-
ments of Sections R311.4.3 and R311.5 where the maxi-
mum height from the basement finished floor level to
grade adjacent to the stairway does not exceed 8 feet
(2438 mm), and the grade level opening to the stairway is
covered by a hulkhead enclosure with hinged doors or
other approved means.

R311.6 Ramps.

R311.6.1 Maximum slope. Ramps shall have 1 maximum
slope of one unit vertical in twelve units horizontal (8.3-per-
cent slope).

Exception: Where it is technically infeasible to comply
because of site constraints, ramps may have a maximum
slope of one unit vertical in eight horizontal (12.5 percent
slope).

R311.6.2 Landings required. A minimum 3-foot-by-3-foot
(914 mm by 914 mm) landing shall be provided:

L. At the top and bottom of ramps.
2, Where doors open onto ramps.
3. Where ramps change direction,

R311.6.3 Handrails required. Handrails shall be provided
on at least one side of all ramps exceeding a slope of one unit
vertical in 12 units horizontal (8.33-percent slope).

R311.6.3.1 Height. Handrail height, measured above
the finished surface of the ramp sfope, shall be not less
than 34 inches {864 mm) and not more than 38 inches
(965 mm).
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R311.6.3.2 Handrail grip size. Handrails on ramps
shall comply with Section R311.5.6.3.

R311.6.3.3 Continuity, Handrails wherc required on
ramps shall be continuous for the full length of the ramp.
Handrail ends shall be returned or shall terminate in
newel posts or safety terminals. Handrails adjacent to a
wall shall have a space of not less than 1.5 inches (38
mm) between the wall and the handrails.

SECTION R312
GUARDS

R312.1 Guards. Porches, balconies, ramps or raised floor sur-

- faces located more than 30 inches (762 mm) above the floor or

grade below shall have guards not less than 36 inches (914 mm)
in height. Open sides of stairs with a tatal rise of more than 30
inches (762 mm) above the floor or grade below shall have
guards not less than 34 inches (864 mm) in height measured
vertically from the nosing of the treads.

Porches and decks which are enclosed with insect screeming
shall be equipped with guards where the walking surface is
located more than 30 inches (762 mm) above the floor or grade
below.

R312.2 Guard opening limitations. Required guards on apen
sides of stairways, raised floor areas, balconies and porches
shall have intermediate rails or ornamental closures which do
not allow passage of a sphere 4 inches (102mm) or more in
diameter,

Exceptions:

1. The triangular openings formed by the riser, tread and
bottom rail of a guard at the open side of astairway are
permitted 1o be of such a size that a sphere 6 inches
(152 mm) cannot pass through.

2. Openings for required guards on the sides of stair
treads shall not allow a sphere 4 3/; inches (107 mm) to
pass through.

SECTION R313
SMOKE ALARMS

R313.1 Smoke detection and notification. All smoke alarms
shall be listed in accordance with UL 217 and installed in
accordance with the provisions of this code and the household
fire warning equipment provisions of NFPA 72.

Household fire alarm systems installed in accordance with
NFPA 72 that include smoke alarms, or a combination of
smoke detector and audible notification device installed as
required by this section for smoke alarms, shall be permitted.
The household fire alarm system shall provide the same level of
smoke detection and alarm as required by this section for
smoke alarms in the event the fire alarm panel is removed or the
system is not connected to a central station,

R313.2 Location. Smoke alarms shall be installed in the fol-
lowing locations:

1. In each sleeping room.
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2. Dutside each separate sleeping area in the immediate
vicinity of the bedrooms.

3. Oneach additional story of the dwelling, including base-
ments but not including crawl spaces and uninhabitable
attics. In dwellings or dwelling units with split levels and
without an intervening door between the adjacent levels,
a smoke alarm installed on the upper level shall suffice
for the adjacent lower level provided that the lower level
is less than one full story below the upper level.

When more than one smoke alarm is required Lo be installed
within an individual dwelling unit the alarm devices shall be
interconnected in such a manner that the actuation of one alarm
will activate all of the alarms in the individual unit.

R313.2.1 Alterations, repairs and additions. When alter-
ations, repairs or additions requiring a permit oceur, or
when one or more sleeping rooms are added or created in
existing dwellings, the individual dwelling unit shall be
equipped with smoke alarms located as required for new
dwellings; the smoke alarms shall be interconnecled and
hard wired.

Exceptions:

1. Interconnection and hard-wiring of smoke alarms
in existing arcas shall not be required where the
alterations or repairs do not result in the removal of
interior wall or ceiling finishes exposing the struc-
ture, unless there is an attic, crawl space ot base-
ment available which could provide access for
hard wiring and interconnection without the
removal of interior finishes.

2. Work involving the exterior surfaces of dwellings,
such as the replacement of roofing or siding, or the
addition or replacement of windows or doors, or
the addition of a porch or deck, are exempt from
the requirements of this section.

R313.3 Power source. In new construction, the required
smoke slarms shall receive their primary power from the build-
ing wiring when such wiring is served from a commercial
source, and when primary power is interropted, shall receive
power from a battery. Wiring shall be permanent and withoul a
disconnecting switch other than those required for overcurrent
protection. Smoke alarms shall be permitled to be battery oper-
ated when installed in buildings without commercial power or
in buildings that undergo alterations, repairs or additions regu-
lated by Section R313.2.1.

SECTION R314
FOAM PLASTIC

R314.1 General, The provisions of this section shall govern
the materials, design, application, construction and installation
of foam plastic materials.

R314.2 Labeling and identification. Packages and contain-
ers of foam plastic insulation and foam plastic insulation
components delivered Lo the job site shall bear the label of an
approved agency showing the manutfacturer’s name, the prod-
uct listing, product identification and information sufficient
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to determine that the end use will comply with the require-
menis.

R314.3 Surface burning characteristics. Unless otherwise
allowed in Section R314.5 or R314.6, alt foam plastic or foam
plastic cores used as a component in manufactured assemblies
used in building construction shall have a tlame spread index of
not more than 75 and shall have a smoke-developed index of
not more than 450 when lested in the maximum thickness
intended for use in accordance with ASTM E B84,
Loose-fill-type foam plastic insulation shall be tested as board
stock for the flame spread index and smoke-developed index.

Exception: Foam plastic insulation more than 4 inches
thick shall have a maximum flame spread index of 75 und a
smoke-developed index of 450 where tested at a minimum
thickness of 4 inches, provided the end use is approved in
accordance with Section R314.6 using the thickness and
density intended for use.

R314.4 Thermal barrier. Unless otherwise allowed in Section
R314.5 or Section R314.6, foam plastic shall be separated from
the interior of a building by an approved thermal barrier of min-
imom 0.5 inch (12.7 mm} gypsum wailboard or an approved
finish material equivalent to a thermal barricr material that will
limit the average temperature rise of the unexposed surface to
no more than 250°F (139°C} after 15 minutes of fire exposure
complying with the ASTM E 119 standard time temperature
curve. The thermal barrier shall be installed in such a manner
that it will remain in place for 15 minutes based on NFPA 286
with the acceptance coteria of Section R315.4, FM 4880, UL
1040 or UL 1715.

R314.5 Specific requirements. The following requirements
shall apply to these uses of foam plastic unless specifically
approved in accordance with Section R314.6 or by other sec-
fions of the code or the requiremenis of Sections R314.2
through R314.4 have been met.

R314.5.1 Masonry or concrete construction. The thermal
barrier specified in Section R314.4 is not required in a
masonry or concrete wall, floor or roof when the foam plas-
tic insulation is separated from Lhe interior of the building
by aminimum 1 -inch (25 mm) thickness of masonry or con-
crete.

R314.5.2 Roofing, The thermal barrier specified in Scction
R3{4.4 is not required when the loam plastic in a rool
assembly or under a roof covering is installed in accordance
with the code and the manufacturer’s installation instruc-
tions and is scparated [rom the interior of the building by

~ tongue-and-groove wood planks or wooed structural panel
sheathing in accordance with Section R803, not less than
13, inch (11.9 mm) thick bonded with exterior glue and
identified as Exposure 1, with edges supported by blacking
or tongue-and-groove joints or an equivalent material. The

- smoke-developed index for roof applications shall not be
limited.

. R314,5.3 Attics. The thermal barrier specified in Section

314.4 is not required where attic access is required by Sec-
. tion R807.1 and where the space is entered only for service
. of utilities and when the foam plastic insulation is protecied
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against ignition using one of the following ignition barrier
materials:

1. 1.5-inch-thick (38 mm) mineral fiber insulation;
. 0.25-inch-thick (6.4 mm) wood structural panels;
. 0L.375-inch (9.5 mm) particlchoard;

. 0.25-inch (6.4 mm} hardboard;

. 0.375-inch (9.3 mm} gypsum board; or

oo L S P o

. Corrosion-resistant steel having a base metal thick-
ness of 0,016 inch (0.406 mm).

The above ignition barrier is not required where the foam
plastic insulation has been tested in accordance with Section
R314.6.

R314.5.4 Crawl spaces, The thermal barrier specified in

Section R314.4 is not required where crawlspace access is
required by Section R408.3 and where entry is made only
for service of utilities and the foam plastic insulation is pro-
tected against ignition using one of the following ignition
barrier materials:

1. 1.5-inch-thick (38 mm) mineral fiber insulation;
2. 0.25-inch-thick (6.4 mm) wood structural panels;
3. 0.375-inch (9.5 mm) particleboard,;

4. 0.25-inch (6.4 mm) hardboard;

5. 0.375-inch (9.5 mm} gypsum board; or
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. Corrosion-resistant steel having a base metal thick-
ness of 0.016 inch (0,41 mm),

The above ignition barrier is not required where the foam
plastic insulation has been tested in accordance with Scetion
R314.6.

R314.5.5 Foam-filled exterior doors. Foam-filled cxterior
doors are exempt from the requirements of Sections R314.3
and R314.4.

R314.5.6 Foam-filled garage doors. Foam-filled garage
doors in attached or detached garages are exempt from the
requirements of Sections R314.3 and R314.4,

R314.5.7 Foam backer board. The thecrmal barrier speci-
fied in Section R314.4 is not required where siding backer
hoard foam plastic insulation has a maximum thickness of
(0.5 inch (12.7 mm) and a potential heat of not more than
2000 Biu per square foot (22 720 kl/m?) when tested in
accordance with NFPA 259 provided that:

1. The toam plastic insulation is separated from the inte-
rior of the building by not less than 2 inches (51 mmy
of mineral fiber insulation or

2. The foum plastic insulation is installed over existing
exterior wall finish in conjunction with re-siding or

3. The foam plastic insulation has been tested in accor-
dance with Section R314.6.

R314.5.8 Re-siding, The thermal barrier specified in Sce-
tion R314.4 is not required where the foam plastic insula-
tion is installed over existing exterior wall finish in
conjunction with re-siding provided the foam plastic has a
maximum thickness of 0.5 inch (12.7 mm) and a potential
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heat of not more than 2000 Btu per square foot {22 720
kI/m?) when tested in accordance with NFPA 259,

R314.5.9 Interior trim. The thermal barrier specified in
Section R314.4 is not required for exposed foam plastic
interior trim, provided all of the following are met:

. The minimum density is 20 pounds per cubic foot

(320 ke/m®).

2. The maximum thickness of the trim #s 0.5 inch (12,7
mm) and the maximum width is 8 inches (204 mm).

3. The interior trim shall not constitute more than 10 per-
cent of the aggregate wall and ceiling area of any
T0OM OF space.

4. The flame spread index does not exceed 75 when
tested per ASTM E 84. The smoke-developed index is
not limited.

R314.5.10 Tnterior finish, Foam plastics shall be permitted
as interior finish where approved in accordance with
R314.6. Foam plastics that are used as interior finish shall
also meet the flame spread and smoke-developed require-
ments of Section R313.

R314.5.11 Sill plates and headers. [F‘oam plastic shall be
permitted to be spray applied to a sill plate and header with-
out the thermal barrier specified in Section R314.4 subject
to all of the following:

1. The maximum thickness of the foam plastic shall be
3", inches (83 mm).

2. The density of the foam plastic shall be in the range of
1.5 to 2.0 pounds per cubic foot (24 to 32 kg/m*).

3. The foam plastic shali have a flame spread index of 25
or less and an accompanying smoke developed index
of 450 or less when tested in accordance with ASTM
E 34.

R314.5.12 Sheathing. Foam plastic insulation used as
sheathing shall comply with Section R314.3 and Section
R314.4. Where the foam plastic sheathing is exposed to the
allic space at a4 gable or kneewall, the provisions of Section
R314.5.3 shall apply.

R314.6 Specific approval. Foam plastic not meeting the
requirements of Sections R314.3 through R314.5 shall be spe-
cifically approved on the basis of one of the following
approved tests: NFPA 286 with the acceptance criteria of Sec-
tion R315.4, FM4880, UL 1040 or UL 1713, or fire tests related
to actual end-use configurations. The specific approval shall be
based on the actual end use configuration and shall be per-
formed on the finished loam plastic assembly in the maximur
thickness intended for use. Assemblies tested shall include
seams, joints and other typical details used in the installation of
the assembly and shail be tested in the manner intended for use.

R314.7 Termite damage. The use of foam plastics in areas of

“very heavy” termite infestation probability shall be in accor-
dance with Section R320.4.
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SECTION R315
FLAME SPREAD AND SMOKE DENSITY

R315.1 Wall and ceiling. Wall and ceiling finishes shall have &
flame-spread classification of not greater than 200.

Exception: Flame-spread requirements for tinishes shall not
apply to trim defined as picture molds, chair rails, baseboards
and handrails; to doors and windows or their frames; or to
materials that arc less than '/, inch (0.91 mm) in thickness
cemented to the surface of walls or ceilings if these materials
have a flame-spread characteristic no greater than paper of
this thickness cemented to a noncombustibie backing.

R3}15.2 Smoke-developed index. Wall and ceiling finishes
shall have a smoke-developed index of not greater than 450.

R315.3 Testing, Tests shall be made in accordance with ASTM
E 84,

R315.4 Alternate test method. As an aliernate to having a
flame-spread classification of not greater than 200 and 2 smoke
developed index of not greater than 450 when tested in aceor-
dance with ASTM E 84, wall and ceiling finishes, other than
textiles, shall be permitted to be tested in accordance with
NFPA 286. Materials tested in accordance with NFPA 286
shall meet the following crileria:

During the 40 kW exposure, the interior finish shall comply
with Ttem 1. During the 160 kW exposure, the interior finish
shall comply with [tern 2. During the entire test, the interior fin-
ish shall comply with Item 3. -

1. During the 40 kW exposure, flames shall not spread 1o
the cciling,

2. During the 160 kW exposure, the interior finish shall
comply with the following:

2.1. Flame shall not spread to the outer extremity of
the sample on any wall or ceiling.

2.2. Flashover, as defined in NFPA 286, shall not
OCCUr,
3. The total smoke released throughout the NFP'A 286 test
shall not exceed 1,000 m2

SECTION R316
INSULATION

R316.1 Insulation. lnsulation materials, including facings,
such ag vapor retarders or vapor permeable membranes
installed within floor-ceiling assemblies, roof-ceiling assem-
blies, wall assemblies, crawl spaces and atlics shall have a
flame-spread index not to exceed 25 with ar accompanying
smoke-developed index not Lo exceed 450 when tested in
accordance with ASTM E 84,

Exceptions:

1. When such materials are installed in concealed
spaces, the flame-spread and smoke-developed fimi-
tations do not apply to the facings, provided that the
facing is instailed in substantial contact with the unex-
pused surface of the ceiling, floor or wall linish.

2. Cellulose loose-fill insulation, which is not spray
applied, complying with the requirements of Section
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R316.3, shall only be required to meet the smoke-
developed index of not more than 430.

R316.2 Loose-fill insulation. Loose-fill insulation materials
that cannot be mounied in the ASTM E 84 apparatus without a
screen or artiticial supports shall comply with the flame spread
and smoke-developed limits of Sections R316.1 and R316.4
when tesfed in accordance with CAN/ULC §102.2,

Exception: Cellulose loose-fill insulation shall not be
required to comply wilh the flame spread index requirement
of CAN/ULC 8§102.2, provided such insulation complies
with the requirements of Section R316.3.

R316.3 Cellulose loose-fill insulation. Cellulose loose-fill
insulation shall comply with CPSC 16 CER, Parts 1209 and

" 1404. Each package of such insulating material shall be clearly

labeled in accovdance with CPSC 16 CFR, Parnts 1209 and
1404,

R316.4 Exposed attic insulation, All exposed insulation
materials installed on attic floors shall have a critical radiant
(ux not less than 0.12 watt per square centimeter.

R316.5 Testing. Tests for critical radiant flux shall be made in
accordance with ASTM E 970).

SECTION R317
DWELLING UNIT SEPARATION

R317.1 Two-family dwellings. Dwelling units in two-family
dwellings shall be separated from each other by wall and/or
floor assemblies having not less than a 1-hour fire-resistance
rating when tested in accordance with ASTM E 119, Fire-resis-
tance-rated floor-ceiling and wall assemblies shall extend to
and be Light against the exterior wall, and wall assembtlies shall
extend to the underside of the roof sheathing.

Exceptions:

1. A fire-resistance rating of '/; hour shall be permitted
in buildings equipped throughout with an automatic
sprinkler system installed in accordance with NFPA
13.

2. Wall assemblies nced not extend through attic spaces
when the ceiling is protected by not less than %-inch
(15.9 mm) Type X gypsum hoard and an attic draft
stop constructed as specified in Section R502.12.1 is
provided above and along the wall assembly separat-
ing the dwellings. The structural framing supporting
the ceiling shall also be prolected by not less than '/,
-inch (12,7 mm) gypsum board or eguivalent.

R317.1.1 Supporting construction. When floor assem-
i blies are required to be fire-resistance-rated by Section
+ R317.1, the supporting construction of such assemblies
shall have an equal or greater fire-resistive raling.

R317.2 Townhouses, Each townhouse shall be considered a
separate building and shall be separated by fire-resis-
tance-rated wall assemblies meeting the requirements of Sec-
tion R302 for exterior walls.

Exception: A common 2-hour fire-resistance-rated wall is
permitted for townhouses it such walls do not contain
plumbing or mechanical equipment, ducts or vents in the
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cavity of the common wall. Electrical installations shall be
installed in accordance with Chapters 33 through 42. Pene-
trations of electrical outlet boxes shall be in accordance with
Section R317.3.

R317.2.1 Continuity. The fire-resistance-rated wall or
assembly separating townhouses shall be continuous from
the foundation to the underside of the roof sheathing, deck
or slab. The fire-reststunce rating shall exiend the full lengih
of the wall or assembly, including wall extensions through
and separating attached enclosed accessory structures.

R317.2.2 Parapets. Parapets constructed in accordance
with Scction R317.2.3 shall be constructed for lownhouses
as an extension of exterior walls or commeon walls in accor-
dance with the following:

1. Where roof surfaces adjacent to the wall or walls are
at the same elevation, the parapet shall extend not
less than 30 inches (762 mm) above the roof sur-
faces.

2. Where roof surfaces adjacent to the wall or walls are
at different elevations and the higher roof is not more
than 30 inches (762 mm) above the lower roof, the
parapet shall extend not less than 30 inches (762
mm)above the lower roof surface.

Exception: A parapet is not required in the two
cases above when the roof is covered with 4 mini-
mum class C roof covering, and the roof decking or
sheathing is of noncombustible materials or
approved fire-retardant-treated wood for a dis-
tance of 4 feet (1219 mum) on each side of the wall
or walls, or one layer of "/ -inch (15.9 mm) Type X
gypsum board is installed directly beneath the roof
decking or sheathing, supported by a minimum of
nominal 2-inch (51 mm) ledgers attached to the
sides of the roofl framing members, for a minimum
distance of 4 feet {1220 mm) on each side of the
wall or walls.

3. A parapet is not required where roof surfaces adja-
cent to the wall or walls are at different etevations
and the higher roof is more than 30 inches (762 mm}
above the lower roof. The common wall construc-
tion from the lower roof to the underside of the
higher roof deck shall have not less than a 1-hour
fire-resistence rating. The wall shall be rated for
exposure from both sides,

R317.2.3 Parapet construction. Parapets shall have the
same fire-resistance raling as thal required for the supporting
wall or walls. On any side adjacent to a roof surface, the para-
pet shall have noncombustible faces for the uppermost 18
inches (457 mm), to include counterflashing and coping
maicrials. Where the roof slapes toward a parapet at slopes
greater than two units vertical in 12 units herizontal
(16.7-percent slope), the parapet shall extend to the same
height as any portion of the roof within a distance of 3 feet
(914 mm), but in no case shall the height be less than 30
inches {762 mm}.
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R317.2.4 Structural independence. Each individual town-
house shall be structuralty independent.

Exceptions:

1. Foundations supporting exterior walls or common
walls.

2. Structural roof and wall sheathing from each unit
may fasten 1o the common wall framing.

3. Nonstroctural wall coverings.

4. Flashing attermination of roof covering over com-
mon wall.

5. Townhouses separated by a common 2-hour
fire-resistance-rated wall as provided in Section
R317.2.

R317.3 Rated penetrations. Penetrations of wall or tloor/ceil-
ing assemblies required to be fire-resistance rated in accor-
dance with Section R317.1 or R317.2 shall be protected in
accordance with this section,

R317.3.1 Through penetrations. Through penetrations of
fire-resistance-rated wall or floor assemblies shall comply
with Section R317.3.1.1 or R317.3.1.2.

Exception: Where the penetrating items are steel, fer-
rous or copper pipes, lubes or conduits, the annular space
shall be protected as follows:

1. In concrete or masonry wall or floor assemblies
where the penetrating item is a maximum 6 inches
(152 mm) nominal diameter and the area of the
opening through the wall does not exceed 144
square inches (92 900 mm?), concrete, grout or
mortar is permitted where installed to the fuil
thickness of the wall or floor assembly or the thick-
ness requiired to miaintain the fire-resistance rating.

2. The material used to fill the annular space shall
prevent the passage of [lame and hot gases suffi-
cient to ignite cotton waste where subjected to
ASTM E 119 time temperature fire conditions
under a minimum positive pressure differential of
(.01 inch of water (3 Pa) at the location of the pen-
ctration for the time period equivalent to the fire
resistance rating of the construction penetrated.

R317.3.1.1 Fire-resistance-rated assembly. Penetra-
tions shall be installed as tested in the approved fire-
resistance-rated assembly.

R317.3.1.2 Penetration firestop system. Penetrations
shall be protected by an approved penetration firestop
sysiem installed as tested in accordance with ASTM E
814 or UL 1479, with a minimum positive pressure dif-
terential of 0.01 inch of water (3 Pa) and shall have an F
rating of not less than the required fire-resistance rating
of the wall or floor/ceiling assembly penetrated.

R317.3.2 Membrane penetrations. Membrane penetra-
tions shall comply with Section R317.3.1. Where walls are
required to have a fire-resistance rating, recessed fixtures
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shall be so installed such that the required fire resistance will
not be reduced.

Exceptions:

1. Membrane penetrations of maximum 2-hour
fire-resistance-rated walls and partitions by steel
electrical boxes that do not exceed 16 square inches
(0.0103 m ?) in area provided the aggregate area of
the openings through the membranc docs not
exceed 100 square inches (0.0645 m?) in any 100
square feet (9.29 m?) of wall area. The annular
space between the wall membrane and the box shall
not excecd Yy inch (3.1 mm). Such boxes on oppo-
site sides of the wall shall be separated as follows:

1.1. By a horizontal distance of not less than 24
inches (610 mm) except at walls or parti-
tions constructed using parallel rows of
studs or staggered studs;

1.2. By ahorizontal distance of not less than the
depth of the wall cavity when the wall cav-
ity is filled with cellulose loose-fill,
rockwool or slag mineral wool insulation;

1.3. By solid fire blocking in accordance with
Section R602.8.1;

1.4, By protecting both boxes with listed putty
pads; or

1.5. By other listed materials and methods.

2. Membrane penetrations by listed electrical boxes
of any materials provided the bexes have been
tested for use in fire-resistance-rated assemblies
and are installed in accordance with the instruc-
ttons included in the listing. The annular space
between the wall membrane and the box shall not
exceed 'Y inch (3.1 mm) unless listed otherwise.
Such boxes on opposite sides of the wall shatl be
separated as follows:

2.1. By a horizontal distance of not less than 24
inches (610 mm) except at walls or parti-
tions constructed using parallel rows of
stads or staggered studs; '

2.2. By solid fire blocking in accordance with
Section R602.8;

2.3. By protecting hoth boxes with listed putty
pads; or
2.4. By other listed materials and methods,
3. The annular space created by the penetration of a
fire sprinkler provided it is covered by a metal
escutcheon plate,

SECTION R318
MOISTURE VAPOR RETARDERS

Exceptions:

1. In construction where moisture or freezing will not
damage the materials.

2. Where the framed cavity or space is ventilated to
allow moisture to escape.

3. In counties identified as in climate zones 1 through 4
* in Table N1101.2.

SECTION R319
PROTECTION AGAINST DECAY

R319.1 Location required. Protection from decay shall be
provided in the following locations by the use of naturally
durable wood or wood that is preservative treated in accor-
dance with AWPA Ul for the species, product, preservative
and end use. Preservatives shall be listed in Section 4 of
AWPA UL

1. Wood joists or the bottom of a wood structural floor
when closer than 18 inches (457 mm} or wood girders
when closer than 12 inches (305 mm) to the exposed
ground in craw! spaces or uncxcavated area located
within the periphery of the building foundation.

2. All wood framing members that rest on concrete or
masonry exterior foundation walls and are less than 8
inches (203 mm) from the exposed ground.

3. Sills and sleepers on 4 concrete or masonry slab thatisin
direct contact with the ground unless separated from
such stab by an impervious moisture barrier.

4. The ends of wood girders cnicring exlerior masonty or con-
crete walls having clearances of less than 0.5 inch (12,7
mim} on tops, sides and ends.

5. Wood siding, sheathing and wali framing on the exterior
ol abuilding having a clearance of less than 6 inches (152
mm} from the ground.

6. Wood structural members supporling moisture-perme-
able floors or roofs that are exposed to the weather, such
as concrete or masonry slabs, unless separated trom such
floors or roofs by an impervious moisture barrier.

7. Woed furring strips or other wood framing members
attached dircctly to the interior of extlerior masonry walls
or congcrete walls below grade except where an approved
vapor retarder is applied between the wall and the furring
strips or framing members.

R319.1.1 Field treatment. Field-cut ends, notches and
drilled holes of preservative-treated wood shall be treated in
the field in accordance with AWPA M4,

R319.1.2 Ground contact. All wood in contact with the
ground, embedded in concrete in direct contact with the
ground orembedded in concrete exposed to the weather that
supports permanent structures intended for human occu-

R318.1 Moisture control. In all framed walls, [loors and
roof/ceilings comprising elements of the building thermal
envelope, a vapor retarder shall be installed on the warm-
in-winter side of the insulation,
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pancy shall be approved pressure-prescrvative-treated
wood suitable for ground contact use, except untreated
wood may be used where entirely below groundwater level
or continuously submerged in fresh water.
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R319.1.3 Geographical areas. In geographical areas
where experience has demonstraled a specilic need,
approved naturally durable or pressure-preservative-treated
wood shall be used for those portions of wood members that
form the structural supports of buildings, balconies, porches
or similar permanent building appurtenances when those
metnbers are exposed to the weather without adequate pro-
teetion from a roof, cave, overhang or other covering that
would prevent moisture or water accumulation on the sur-
face or at joints between members. Depending on local
experience, such members may include:

1. Horizontal members such as girders, joists and deck-
ing.

2. Vertical members such as posts, poles and columns.

3. Both horizontal and vertical members.

R319.1.4 Wood columns. Wood columns shail be approved
wood of natural decay resistance or approved pressure-pre-
servative-treated wood.

Exceptions:

1. Columns exposed to the weather or in basements
when supported by concrete piers or metal pedes-
fals projecting 1 inch (25.4 mm) above a concrete
fleor or 6 inches {152 mm) above exposed earth
and the earth is covered by an approved impervi-
ous moisture barrier.

2. Columns in enclosed crawl spaces or unexcavated
areas located within the periphery of the building
when supported by a concrele pier or metal pedes-
tal at a height more than 8 inches (203mm) from
exposed earth and the earth is covered by animper-
vious moisture barrier.

R319.1.5 Exposed glued-laminated timbers. The portions
of glued-laminated timbers thal form the structural supports
of a building or other structure and are exposed to weather
and not properly protected by a roof, eave or similar covering
shall be pressure treated with preservative, or be manufac-
tured from naturally durabte or preservative-treated wood.

R319.2 Quality mark. Lumber and plywood required to be
pressure-preservative-treated in accordance with Scction
R319.1 shall bear the quality mark of an approved inspection
agency that maintains continuing supervision, testing and
inspection over the quality ol the product and that has been
approved by an accreditation body that complies with the
requirements of the American Lumber Standard Committee
treated wood program.

R319.2.1 Required information. The requircd qualily
mark on each piece of pressure-preservative-treated lumber
or plywood shall contain the following information:

1. Identification of the treating plant.
. Type of preservative.

. The minimum preservative retention,

2
3
4, End use for which the product was treated.
5. Standard to which the product was treated.
6

. Identity of the approved inspection agency.
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7. The designation “Dry,” it applicable.

Exeeption: Quality marks on lumber less than 1
inch (25.4 mum) nominal thickness, or lomber less
than nominal 1 inch by 5 inches (25.4 mm by 127
mm) or 2 inches by 4 inches (51 mm by 102 mim)
or lomber 36 inches (914 mm) or less in length
shall be applied by stamping the faces of exterior
pieces ar by end labeling not less than 25 percent
of the pieces of a bundled unil.

R319.3 Fasteners. Fasteners for pressure-preservative and
fire-retardant-treated wood shall be of hot-dipped zinc-coated
galvanized steel, stainless steel, silicon bronze or copper. The
coating weights for zinc-coated fasteners shall be in accor-
dance with ASTM A 153.

Exceptions:

1. One-half-inch (12.7 mm) diameter or larger steel
bolts.

2. Fasteners other than nails and timber rivets shall be
permitted to be of mechanically deposited zinc-
coated steel with coating weights in accordance with
ASTM B 695, Class 55, mintmum.

SECTION R320
PROTECTION AGAINST
SUBTERRANEAN TERMITES

R320.1 Subterranean termite control methods. In areas sub-
ject to damage from termites as indicated by Table R301.2(1),
methods of protection shall be one of the lollowing methods or
a combination of these methods:

1. Chemical termiticide treatment, as provided in Section
R320.2.

2. Termite baiting system installed and maintained accord-
ing to the label.

3. Pressure-preservative-treated wood in accordance with
the AWPA standards listed in Secfion R319.1.

4. Nuturally termile-resistant wood as provided in Section
R3200.3.

3. Physical barriers as provided in Section R320.4.

R320.1.1 Quality mark. Lumber and plywood required to
be pressure-preservative-treated in accordance with Section
R320.1 shall bear the quality mark of an approved inspec-
tion agency which maintains continuing supervision, test-
ing and inspcelion over the quality of the product and which
has been approved by an accreditation body which complies
with the requirements of the American Lumber Standard
Committee treated wood program,

R320,1.2 Field treatment. Field-cut ends, notches, and
drilled holes of pressure-preservative-treated wood shall be
retreated in the field in accordance with AWPA M4,

R320.2 Chemical termiticide treatment. Chemical
termiticide treatment shall include soil treatment and/or field
applied wood treatment. The concentration, rate of application
and method of treatiment of the chemical termiticide shall be in
strict accordance with the termiticide label.
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R320.3 Naturally resistant wood. Heartwooed of redwood and
castern red cedar shall be considercd termite resistant.

R320.4 Barriers. Approved physical barriers, such as metal or
plastic sheeting or collars specifically designed for termite pre-
vention, shall be installed in a manner to prevent termites from
entering the structure. Shields placed on top of an exterior
foundation wall are permitted to be used only if in combination
with another method of protection.

R324.5 Foam plastic protection, In areas where the probability
of termite infestation is “‘very heavy” as indicated in Figure
R301.2(6), extruded and expanded polystyrene, pelyiso-
cyanurate and other foam plastics shall not be installed on the
exlerior face or under interior or exterior foundation walls or skab
foundations located below grade. The clearance between foam
plastics installed above grade and exposed earth shull be at least
6 inches (152 mm).

Exceptions:

1. Buiidings where the structural members of walls,
floors, ceilings and roofs are entircly of noncom-
bustible materials or pressure-preservative-treated
wood.

2. When in addition to the requirements of Section
R320.4, an approved method of protecting the foam
plastic and structure from subterranean termite dam-
age is used.

3. On the interior side of basement walls.

SECTION R321
SITE ADDRESS

R321.1 Premises identification. Approved numbers or
addresses shall be provided for all new buildings in such a posi-
tion as to be plainly visible and legible trom the street or road
fronting the property.

SECTION R322
ACCESSIBILITY

R322.1 Scope. Where there are four or more dwelling units or
sleeping units in a single structure, the provisions of Chapter 11
of the International Building Code for Group R-3 shall apply.

SECTION R323
ELEVATORS AND PLATFORM LIFTS

R323.1 Elevators. Where provided, passenger elevators, lim-
ited-usestimited-application elevators or private residence ele-
vators shall comply with ASME Al17.1.

R323.2 Platform lifts. Where provided, platform 1ifts shall
comply with ASME A18.1.

R323.3 A ccessibility. Elevators or platform ifts thal are part of
an accessible route required by Chapter 11 of the International
Building Code, shall comply with 1CC A117.1.

&2

SECTION R324
FLOOD-RESISTANT CONSTRUCTION

R324.1 General. Buildings and structures constructed in
whole or in part in flood hazard areas (including A or V Zones)
as cstablished in Table R301.2(1} shall be designed and con-
structed in accordance with the pravisions contained in this
section.

Exception: Buildings and structures located in whole or in
part in identified floodways as established in Table
R301.2(1) shall be designed and constructed as stipulated in
the International Building Code.

R324.1.1 Structural systems. All siructoral systems of all
buildings and structures shall be designed, connected and
anchored 1o resist tlotation, collapse or permanent lateral
movement due to structural loads and stresses from flooding
equal to the design flood elevation.

R324.1.2 Flood-resistant construction. All buildings and
structures erected in areas prone to flooding shall be con-
structed by methods and practices that minimize flood dam-
age.

R324.1.3 Establishing the design flood elevation. The
design flood eievation shall be nsed to define areas prone to
flooding, and shall describe, at a minimum, the base flood
elevation at the depth of peak elevation of flooding (includ-
ing wave height) which has a 1 percent {100-year ood) or
greater chance of being equaled or exceeded in any given
year.

R324.1.3.1 Determination of design flood elevations.
If design flood clevations are not specified, the building
official is authorized to require the applicant to:

1. Obtain and reasonably use data available from a fed-
eral, state or other source; or

2. Determine the design fload elevation in accordance
with accepted hydrologic and hydraulic engineering
practices used to define special flood hazard arcas.
Determinations shall be undertaken by a registered
design professional who shall document that the tech-
nical methods used reflect currently accepled cngi-
neering practice. Studies, analyses and computations
shall be submitted in sufficient detail to allow thor-
ough review and approval.

R324.1.3.2 Determination of impacts. In riverine flood
hazard areas where design flood elevations are specified
but floodways have not been designated, the applicant
shall demonstraie that the effect of the proposed build-
ings and structures on design floed elevations, including
fill, when combined with all other existing and antici-
pated flood hazard area encroachments, will not increase
the design flood elevation more than 1 foor (305 mm) at
any point within the jurisdiction.

R324.1.4 Lowest floor. The lowest floor shall be the floor
of the lowest enclosed area, including basement, but exclud-
ing any unfinished flood-resistant enclosure that is useable
solely for vehicle parking, building access or limited storage
provided that such enclosure is not built so as to render the
building or structure in violation of this section.
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R324.1.5 Protection of mechanical and electrical sys-
tems. Electrical systems, cquipment and componenls, and
heating, ventilating, atr conditioning and plumbing appli-
ances, plumbing fixtures, duct systems, and other service
equipment shall be located at or above the design flood ele-
vation. If replaced as part of a substantial improvement,
electrical systems, equipment and components, and heating,
ventilating, air conditioning, and plumbing appliances,
plumbing fixtures, duct systems, and other service equip-
ment shall meet the requirements of this section. Systems,
fixtures, and equipment and components shall not be
mounted on or penetrate through walls intended to break
away under flood Joads.

Exception: Electrical systems, equipment and compo-
nents, and heating, ventilating, air conditioning and
plumbing appliances, plumbing fixtures, duct systems,
and other service equipment are permitted to be located
below the design flood elevalion provided that they are
designed and installed to prevent water from entering or
accumulating within the components and to resist hydro-
static and hydrodynamic loads and stresses, including
the cffects of buoyancy, during the occurrence of flood-
ing to the design flood elevation in compliance with the
flood-resistant construction requirements of the fnterna-
tional Building Code. Electrical wiring systems are per-
milted to be located below the design flood elevation
provided they conform to the provisions of the electrical
part of this cade for wet locations.

R324.1.6 Protection of water supply and sanitary sew-
age systems. New and replacement water supply systems
shall be designed to minimize or eliminate infiltration of
flood waters into the systems in accordance with the plumb-
ing provisions of this code. New and replacement sanitary
sewage systems shall be designed 10 minimize or eliminate
infiltration of floodwaters into systems and discharges from
systems into floodwalers in accordance with the plumbing
provisions of this code and Chapter 3 of the fnternational
Private Sewage Disposal Code.

R324.1.7 Flood-resistant materials. Building matetials
used below the design flood elevation shall comply with the
tollowing:

1. All wood, including floor sheathing, shall be pres-
surc-preservative-treated in accordance with AWPA
U1 for the species, product, preservative and end use
or be the decay-resistant heartwood aof redwood,
black locust ar cedars. Preservalives shall be listed in
Section 4 of AWPA U1.

2. Materials and installation methods used for flooring
and interior and exterior walls and wall coverings
shull conform to the provisions of FEMA/FIA-TB

R324.1.8 Manufactured housing. New or replacement
manufactured housing shall be elevated in accordance with
Section R324.2 and the anchor and tie-down requircments
of Sections AE604 and AE605 of Appendix E shall apply.
The foundation and anchorage of manufactured housing to
be located in identified flood ways as established in Table
R301.2(1) shall be designed and constructed in accordance
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with the applicable provisions in the International Building
Code.

R324.1.9 As-built elevation documentation. A registered
design professional shall prepare and seal documenlation of
the elevations specified in Section R324.2 or R324.3,

R324.2 Flood hazard areas (including A Zones). Areas that
have been determined to be prone to flooding but not subject to
kigh velocity wave action shall be designated as flood hazard
areas. All buildings and structures constructed in whole or in
part in flood hazard areas shall be designed and constructed in
accordance with Sections R324.2.1 and R324.2.3.

R324.2.1 Elevation requirements.

|. Buildings and structures shall have the lowest floors
elevated to or above the design [lood elevalion.

2. In areas of shallow flooding {AO Zones), buildings
and structures shall have the lowest floar (including
basement) clevated at least as high above the highest
adjacent grade as the depth rumber specified in feet
(mm} on the FIRM, or at least 2 feet (610 mm) if a
depth number is not specified.

3, Basement floors that are below grade on all sides shall
be clevated to or above the design flood elevation.

Exception: Enclosed areas below the design ood eleva-
tion, including basements whose floors are not below
grade on all sides, shall meet the requirements of Section
R324.2.2.

R324.2.2 Enclosed area below design flood elevation.
Enclosed areas, including crawl spaces, that are below the
design flood elevation shall:

1. Be used solely for parking of vehicles, building
access or siorage.

2. Be provided with flood openings that meet the fol-
lowing criteria;

2.1, There shall be a minimum of two openings on
different sides of each enclosed area; if a
building has more than one enclosed area be-
low the design flood elevation, each arca shall
have openings on exterior walls.

2.2. The total net area of all opcnings shall be at
least 1 square inch (6435 min?) for each square
foot (0.093 m?) of enclosed area, or the open-
imgs shall be designed and the construction
documents shall include a statement that the
design and installation will provide for equal-
ization of hydrostatic flood forces on exterior
walls by atlowing for the automatic entry and
exit of floodwaters,

2.3. The bottom of each opening shall be 1 foot
{305 mm) or Jess above the adjacent ground
level.

2.4. Openings shall be at least 3 inches (76 mm) in
diameter,

2.5. Any louvers, screens or other opening covers
shall allow the automatic flow of floodwaters
into and oul of the enclosed arca.
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2.6. Openings installed in doors and windows, that
meet requirements 2.1 through 2.5, are ac-
ceptable; however, doors and windows with-
out installed openings do not meet the
requirements of this section.

R324.2,3 Foundation design and construction. Founda-
tion walls for all buildings and structures erected in flood
hazard areas shall meet the requirements of Chapter 4.

Exception: Unless designed in accordance with Section
R404:

1. The unsopported height of 6-inch (152 mm) plain
masonry walls shall be ne more than 3 feet (914
min).

2. The unsupported height of 8-inch (203 mm) plain
masonry walls shall be no more than 4 feet (1219
min).

3. The unsupported height of 8-inch (203 mm) rein-
forced masonry walls shall be no more than 8 feet
(2438 mm).

For the purpose of this exception. unsupported
height is the distance from the finished grade of the
under-floor space and the top of the wall.

R324,3 Coastal high-hazard areas (including V Zones).
Arcas that have been determined to be subject to wave heights
in excess of 3 feet (914 mm) or subject to high-velocity wave
action or wave-induced crosion shall be designated as coastal
high-hazard areas. Buildings and structures constructed in
whole or in part in coastal high-hazard areas shall be desig-
nated and constructed in accordance with Sections R324.3.1
through R324.3.6.
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R324.3.1 Location and site preparation.

1. Buildings and structures shall be located landward of
the reach of mean high tide.

2. For any alteralion of sand dunes and mangrove stands
the building official shall require submission of an
engineering analysis which demonstrates that the pro-
posed alteration will not increase the potential for
flood damage.

R324,3.2 Elevation requirements.

[. All buildings and structures erecled within coastal
high hazard areas shall be elevated so that the lowest
portion of all structural members supporting the low-
est floor, with the exception of mat or raft founda-
tions, piling, pile caps, columns, grade heams and
bracing, is located at or above the design flood eleva-
tion,

2. Basement floors that are below grade on all sides are
prohibited.

3. The use of {ill for structural support is prohibited.

4, ‘The placement of fill beneath buildings and structures
is prohibited.

Exception: Walls and partitions enclosing areas below
the design flood elevation shall meet the requirements of
Sections R324.3.4 and R324.3.5.

R324.3.3 Foundations. Buildings and structures erected in
coastal high-hazard areas shall be supported on pilings or
columns and shall be adequately anchored to those pilings
or columns. Pilings shall have adequate soil penetrations to
resist the combined wave and wind loads (Jateral and uplift).
Water loading values used shall be those associated with the
design flood. Wind loading values shall be those required by
this code. Pile embedment shall include consideration of
decreased resistance capacity caused by scour of soil strata
surrounding the piling. Pile systems design and installation
shall be certified in accordance with Section R324.3.6. Mat,
raft or other foundations that support columns shall not be

- permitted where soil investigations that are required in

accordance with Section R401.4 indicate that soil materia}
under the mat, raft or other foundation is subject to scour or
erosion from wave-velocity flow conditions. Slabs, pools,
pool decks and walkways shall be located and constructed
to be structurally independent of buildings and structures
arx] their foundations Lo prevent transfer of flood loads to
the buildings and structures during conditions of flooding,
scour or erosion from wave-velocity flow conditions, unless
the buildings and structures and their foundation are
designed to resist the additional flood load,

R324.3.4 Walls helow design flood elevation. Walls and
partitions are permitted below the elevated floor, provided
that such walls and partitions are not part of the structural
support of the building or structure and;

1. Elecirical, mechanical, and plumbing system compo-
nents are not to be mounted on or penetrate through
walls that are designed to break away under flood
loads; and

2

. Are constructed with insect screening or open lattice;
or

3. Arxe designed to break away or collapse without cans-
ing collapse, displacement or other structural damage
to the elevated portion of the building or supporting
foundatien system. Such walls, framing and connec-
tions shall have a design safe loading resistance of not
less than 10 (479 Pa) and no more thun 20 pounds per
square foot (958 Pa); or

4, Where wind loading values of this code exceed 20
pounds per square foot (958 Pa), the construction
documents shall include documentation prepared and
sealed by a registered design prolessional that:

4.1. The walls and partitions below the design
flood clevation have been designed to col-
lapse from a water load less than that which
would occur during the design flood.

4.2, The elevated portion of the building and sup-
porting toundation system have beea designed
to withstand the effects of wind and flood loads
acting simultancously on all building compo-
neats (striectural and nonstructural). Water
loading values used shall be those associated
wifh the design flood. Wind loading values
shall be those required by this code.
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R324.1.5 Enclosed areas below design flood elevation.
Enclosed areas below the design flood elevation shall be
used solely for parking of vehicles, building access or stor-
age.

R324.3.6 Construction documents. The construction doc-
uments shall include documentation that is prepared and
sealed by a registered design professional that the design
and methods of construction to be used meet the applicable
criteria of this section.
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CHAPTER 4
FOUNDATIONS

SECTION R401
GENERAL

R401.1 Application. The provisions of this chapter shall control
the design and construction of the foundation and foundation
spaces for all buildings. In addition to the provisions of this
chapter, the design and construction of foundations in areas
prone to flooding as established by Table R301.2(1} shall meet
the provisions of Section R324, Wood loundations shall be
designed and installed in accordance with AF&PA ReportNo. 7.

Exception: The provisions of this chapter shall be permit-
ted to be used for wood foundations onty in the following
sitnations:

1. In buitdings that have no more than two floors and a
rool.

2. When interior basement and foundation walls are con-
structed at infervals not exceeding 50 feet (15 240 mm),

Wood foundations in Seismic Design Category Dy, Dy or I,
shall be designed in accordance with accepted engineering
practice.

R401.2 Requirements. Foundation construction shall be
capable of accommodating all loads according te Section R30I
and of transmitting the resulting loads to the supporting soil.
Fill soils that support footings and foundations shall be
designed, installed and tested in accordance with accepted
engineering practice. Gravel fill vsed as footings for wood and
precastconcrete foundations shall comply with Section R403.

R401.3 Drainage. Surface drainage shall be diverted te a
storm sewer conveyance or other approved point of collection
s¢ as tonot create a hazard. Lots shall be graded to drain surface
waler away [rom foundation walls. The grade shall fall a mini-
mum of G inches (152 mum) within the first 10 feet (3048 mm).

Exception: Where lot lines, walls, slopes or other physical
barriers prohibit 6 inches (152 mm} of fall within 10 feet
(3048 mmy), the final grade shall slope away from the foun-
dation at a minimum slope of 5 percent and the water shall
be dirccted 1o drains or swales to ensure drainage away from
the structure, Swales shall be sloped a minimum of 2 percent
when located within 10 feet (3048 mm) of the building
foundation. Tmpervious surfaces within 10 feet (3048 mm)
of the building toundation shall be sloped a minimum of 2
percent away from the bailding.

R401.4 Soil tests. In areas likely to have expansive, compress-
ible, shifting or other unknown soil characteristics, the building
official shall determine whether to require a soil test to deter-
mine the s0il’s characteristics at a particular location. This test
shall be made by an approved agency using an approved
method.

R401.4.1 Geotechnical evaluation. In lieu of a complete
geolechnical evaluation, the load-bearing vatues in Table
R401.4.1 shall be assumed.
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TABLE R401.4.1
PRESUMPTIVE LOAD-BEARING VALUES OF

FOQUNDATION MATERIALS?
LOAD-BEARING
PRESSURE
CLASS OF MATERIAL {pounds per square foot)
Crystalline bedrock 12,000
Sedimentary and foliated rock 4,000
|Sandy gravel and/or gravel {GW and GP) 3,000
Sand, silly sand, clayey sand, silty gravel
and clayey gravel 2,000
{SW, 8P, SM, SC, GM and GC)
Clay, sandy clay, silty clay, clayey silt, silt
and sandy silt 1,500
(CL, ML, MH and CH)

For 81 1 pound per square foot = 0.0479 kPa,

a. When soil tests are required by Section R401 .4, the aflowable bearing capaci-
ties of the soil shall be part of the recommendations.

b. Where the building official determines that in-place soils with an allowable
bearing capacity of less than 1,500 psf are likely wo be present at the site, the
allowable bearing capacity shall be determined by a seils investigation,

R401.4.2 Compressible or shifting soil. Instead of acomplete
geotechnical evaluation, when top or subsoils are compressible
or shifting, they shall be removed to a depth and width soffi-
cient to assure stable moisture content in each active zone and
shall not be used as fill or stabilized within each active zone by
chemical, dewatering or presaturation.

SECTION R402
MATERIALS

R402.1 Wood foundations. Wood foundation syslems shall be
designed and installed in accordance with the provisions of this
code.

R402.1.1 Fasteners. Fasteners used below grade to attach
plywood to the exterior side of exterior basernent or crawl-
space wall studs, or fasteners used in knee wall construc-
tion, shall be of Type 304 or 316 stainless steel. Fasteners
used above grade to attach plywood and all lumber-to-luom-
ber fasteners except thase used in knee wall construction
shall be of Type 304 or 316 stainless steel, silicon bronze,
copper, hot-dipped galvanized (zinc coated) steel nails, or
hot-tumbled galvanized (zinc coated) steel nails. Electro-
galvanized steel nails and galvanized (zinc coated) steel sta-
ples shall not be permitted.

R402.1.2 Wood treatment. Ali lumber and plywood shall
be pressure-preservative treated and dried after treatment in
accordance with AWPA Ul (Commuodity Specification A,
Use Category 4B and Section 5.2), and shall bear the label of
an accredited agency. Where lumber and/or plywood is cut
or drilled after treatment, the treated surface shalt be field
treated with copper naphthenate, the concentration of which
shall contain a minimum of 2 percent copper metal, by
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repeated brushing, dipping or soaking until the wood
absorbs no more preservative.

R402.2 Concrete. Concrete shall have a minimum specified
compressive strength of £/, as shown in Table R402.2. Con-
crele subject o moderate or severe weathering as indicated in
Table R301.2(1) shall be air entrained as specified in Table
R402.2. The maximum weight of [ly ash, other pozzolans, sil-
ica fume, slag or blended cements that is included in concrete
mixtures for garage floor slabs and for exterior porches, carport
slabs and steps that will be exposed to deicing chemicals shall
not exceed the percentages of the total weight of cementitious
materials specitied in Section 4.2.3 of ACI 318. Materials used
to produce concrete and testing thereof shall comply with the
applicable standards listed in Chapter 3 of ACI 318

RA402.3 Precast concrete. Approved precast conerele founda-
tions shall be designed and installed in accordance with the
provisions of this code and the manufacturer’s installation
instructions.

SECTION R403
FOOTINGS

R483.1 General. All exterior walls shall be supported on con-
tinuous solid or fully grouted masonry or concrete footings,
wood foundations, or other approved structural systems which
shall be of sufficient design to accommaodale all loads accord-
ing to Section R301 and to transmit the resulting loads to the
soil within the limitations as determined from the character of
the soif. Footings shall be supported on undisturbed natural
soils or engineered filt.

TABLE R403.1

MINIMUM WIDTH OF CONCRETE OR

MASONRY FOOTINGS
_ (inches)®

LOAD-BEARING VALUE OF SOIL {psf)

| 1500 | 2000 | 3000 | >4000

Conventional light—{rame construction

1-story_ 12 2| 2 o’
12-story 15 12 12 l 12
3-story 23 17 12 12
| 4-inch brick veneer over light frame or 8-inch hollow concrete masonry
1-story l, ]2____|-____ a1z |; 12 l 12
2-5t0ry ‘! 21 16 12 : 12
3story 32 24 16 S VA
L 8-inch solid or fully _QLO_UE_Ed masonry
[l—smry ) 16 12 | 12

26 ! 21 ‘ 12

2 |

For S[:
a. Where minimam footing width is 12 inches, use ol a single wythe ol solid or

fully grouted |

1inch = 25.4 mm, 1 pound per square foot

= (L0479KkPa.

2-inch nominal concrete masonry units is permitted.

R403.1.1 Minimum size. Minimum sizes for concrete and
masonry footings shall be as sel forth in Table R403.1 and
Figure R403.1(1). The footing width, W, shall be based on
the load-bearing value of the soil in accerdance with Table
R401.4.1. Spread footings shall be at least 6 inches (152
mm} thick. Fooling projections, F, shall be at least 2 inches

TABLE R402.2
MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE

MINIMUM SPECIFIED COMPRESSIVE STRENGTH? (£}
I
B _ Weathering Potential®> |
TYPE OR LOCATION OF CONCRETE CONSTRUCTION Negligible Moderate _i: Severe

Basement walls, foundations and other concrete not 2,500 2,500 2,500
exposed to the weather _ e o L -
.Bascmcnt slabs apd interior slabs on grade, excepl | 2,500 2,500 2.500°
:garage floor slabs |
Basemen[‘ walls, foundation walls, exterior walls and 2.500 3.000¢ 3,000¢
cther vertical concrete work cxposed to the weather T i
Purches, carport slabs and steps exposed to the weather, | 2.500 30005 350001
and garage [oor siabs

For ST | pound per square inch = 6,895 kPa.
. Strength at 28 days psi.
. See Table R301.2(1} fur weathering potential.

a
h .

¢. Concrete in these locations that may be subject to freezing and thawing during construction shall be air-entrained concrete in accordance wuh Footnote d.
d. Conerete shall be ar-entrained. Total air content {percenl by volume ol ¢concrete) shall be not Jess than 5 percent or more (han 7 percent.
c
f.

. See Section R402.2 for maximum cementitious materials content.

. For garage {loors with a steel troweled lnish, reduction of the 1otal air content {percent by volume of concrete)} to nol less than 3 percentis permitted il the specified
compressive steength of (he concrete is increased to not less than 4,000 psi.
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BEARING WaLL

25 IN. MIN.
=l : —l |

|' w '| INTERIOR

MONOLITHIC SLAB WITH
INTEGRAL FOOTING

INTERIOR

TENS }// ANSS ./
NV ZE NS

5 NS/ AN

YN

o

GROLND SURPCRT SLAB BASEMENT CR CRAWL SPACE
WITH MASONRY WALL WITH MASONRY WALL AND
AND SPREAD FOOTING SPREAD FOOTING

o)
»-||-%] INTERIOR INTERIOR
O

0 W S

NN =, | N

R

PR——

BASEMENT OR CRAWL SPACE BASEMENT OR CRAWL SPACE
WITH CONCRETE WALL AND WITH FOUNDATION WALL
SPREAD FOCTING BEARING DIRECTLY ON SOIL
. For 81: 1 inch = 254 mn1.
FIGURE R403.1{1)
CONCRETE AND MASONRY FOUNDATION DETAILS
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(] PRESSURE-PRESERVATIVE TREATED
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(SEE TABLE R404.2.3)

€ MIL POLYETHYLENE FILM

6 MiL POLYETHYLENE FILM
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29 9% f//f\ N/V7aN
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| cnn;;riu‘.‘!bg LTSN A, VP\JEAFEL’_:OOTl MIN. 8 FT FROM
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: 67000 S 0 e oented 8 NW | TREATED 2 x 6 IN. BOTTOM PLATE
o Solrre @ ala® cos o [ 70000
BIN. — : PRESSURE-PRESERVATIVE
&IN. TREATED 2 » 8 IN, FOOTING PLATE
4 IN. GRAVEL OR CRUSHED 16 IN.—————
STONE FILL UNDER FLOOR
(SEE SECTION R403.2)
For 8I: 1inch 254 = mm, | foot =304.8, | mil =0.0254 mn.
FIGURE R403.1(2)

PERMANENT WOOD FOUNDATION BASEMENT WALL SECTION

(51 mm) and shall not exceed the thickness of the footing.
The size of footings supporting piers and columns shall be
based on the tributary load and allowable soil pressure in
accordance with Table R401.4.1. Footings for wood foun-
dations shall be in accordance with the details set forth in
Section R403.2, and Figures R403.1(2) and R403.1(3).

R403.1.2 Continuous Ifooting in Seismic Design Catego-
ries Dy, D, and D,. The braced wall panels at exterior walls
of buildings located in Seismic Design Categories D, D,

70

and D, shall be supported by continucus footings. All
required interior braced wall panels in buildings with plan
dimensions greater than 50 feet (13 240 mum) shall also be
supporied by conlinuous footings.

R403.1.3 Seismic reinforcing. Concrete footings located in
Seismic Design Categories Dy, 12| and I),, as established in
Table R301.2(1), shall have minimum reinforcement. Bol-
tom reinforcement shall be located a minimum of 3 inches
{76 mm) clear from the bottom of the footing.
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DIMENSIONS}

For 81:  1inch =254 mm, 1 foot = 304.8 mm, | mil = 0.0254 mm,

FIGURE R403.1(3)
PERMANENT WOOD FOUNDATION CRAWL SPACE SECTION

In Seismic Design Categories D, D, and D, where a con-
struction joint is created between a concrete footing and a
stem wall, 2 minimum of one No. 4 bar shall be installed at
not more than 4 feet {1219 mm) on center. The vertical bar
shall extend to 3 inches (76 mm) clear of the bottom of the
footing, have a standard hook and extend a minimum of 14
inches (357 mm) into the stem wall.

In Seismic Design Categories Dy, D, and D, where a
erouted masonry stem wall is supported on a concrete foot-
ing and stem wall, 2 minionun of one No. 4 bar shall be
installed at not more than 4 feet on center. The vertical bar
shall extend to 3 inches (76 mm) clear of the bottom of the
tooting and have a standard hook.

In Seismic Design Categories Dy, D, and D, masonry
stem walls without solid grout and verlical reinforcing arc
not permitted,

Exception: In detached cne- and two-family dwellings
which arc three stories or less in height and constructed
with stud bearing walls, plain concrete footings without
longitudinal reinforcement supporting walls and isolated
plain concrete footings supporting columns ar pedestals
are permitted,

R403.1.3.1 Foundations with stemwalls, Foundations
with stem walls shall have installed 4 minimum of one
No. 4 bar within 12 inches (305 mm) of the top of the wall
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and one No. 4 bar located 3 inches (76 mm) to 4 inches I
{102 mm) trom the bottom of the footing.

R403.1.3.2 Slabs-on-ground with turned-down foot-
ings. Slabs-on-ground with tumed-down footings shall
have a minimum of one No. 4 bar at the top and bottom of
the footing.

Exception: For slabs-on-ground cast monolithically
with 4 footing, one No. 5 bar or two No. 4 bars shall be
located in the middle third of the footing depth.

R403.1.4 Minimum depth. All exterior footings shall be
placed at least 12 inches (305 mm) below the undisturbed
ground surface. Where applicable, the depth of footings shall
also conform to Sections R403.1.4.1 through R403.1.4.2.

R403.1.4.1 Frost protection. Except where otherwise
protected from frast, foundation walls, piers and other
permanent supports of buildings and structures shall be
protected from frost by one or more of the following
methods;

1. Extended below the frost line specified in Table
R301.2.(1);

Constructing in accordance with Section R403.3;
3. Constructing in accordance with ASCE 32; or

. Erected on solid rock.

71



FOUNDATIONS

72

Exceptions:

1. Protection of freestanding accessory
structures with an area of 600 square feet
{56 m?) or less, of light-framed construc-
tion, with an eave height of 10 feet (3048
mm}j or less shall not be required.

2. Protection of freestanding accessory
structures with an area of 400 square feet
{37 m?) or less, of other than light-framed
construction, with an eave height of 10
feet (3048 mm) or less shall not be
required.

3. Decks not supported by a dwelling need
not be provided with footings that extend
below the frost line.

Footings shail not bear on frozen soil unless the frozen
condition is permanent.

R403.1.4.2 Seismic conditions. In Seismic Design Cat-
egaries D, D, and D, interior footings supporting beart-
ing or bracing walls and cast monolithically with a slab
on grade shall extend to a depth of not less than 12 inches
{305 mm} betow the top of the slab.

R403.1.5 Slope. The top surface of footings shall be level,
The bottom surface of footings shall not have a slope
exceeding one unit vertical in 10 units horizontal (10-per-
cent slope). Footings shall be siepped where it is necessary
to change the elevation of the top surface of the footings or
where the slope of the bottom surface of the footings will
exceed one unit vertical in ten units horizontal (10-percent
slope).

R403.1.6 Feundation anchorage. When braced wall pan-
els are supported directly on continuous foundations, the
wall wood sill plate or cold-formed steel bottem track shall
be anchored to the foundation 1n accordance with this see-
tion.

The wood sole plate at exterior walls on monolithic
slabs and woed sill plate shall be anchored to the founda-
tion with anchor bolts spaced a maximum of 6 feet (1829
mm) on center. There shall be a minimum of two bolts per
plale section with one bolt located not more than 12 inches
(305 mm) or less than seven bolt diameters from each end
of the plate section. In Scismic Design Categories Dy, D,
and D,, anchor bolts shall be spaced at 6 feet (1829 mm) on
center and located within 12 inches (335 mm) of the ends
of each plate section at interior braced wall lines when
required by Section R602.10.9 to be supported on a contin-
uous foundation, Bolts shal be al least //, inch {13 mm} in
diameter and shall extend a minimum of 7 inches (178
mm} into masonry or concrete. [nterior bearing wall sole
plates on monolithic slab foundation shall be positively
anchored with approved fasteners. A nut and washer shall
be tightened on each bolt of the plate. Sills and sole plates
shall be protected against decay and termiles where
required by Sections R319 and R320. Cold-formed steel
framing systems shall be fastened to the wood sill plates or
anchored directly to the foundation as required in Section
R505.3.1 or R6O3.1.1.

Exceptions:

1. Foundation anchorage, spaced as required to pro-
vide equivalent anchorage to '/,-inch-diameter (13
min) anchor bolts,

2. Walls 24 inches (610 mm) total length or shorter
connecting offset braced wall panels shall be
anchored te the foundation with a minimum of one
anchor bolt located in the center third of the plate
section and shall be attached to adjacent braced
wall panels per Figure R602,10.5 at corners.

3. Walls 12 inches {305 mm) total length or shorter
connecting offset braced wall panels shall be per-
misted to be connected to the foundation without
anchor bolts. The wall shall be attached to adjacent
braced wall panels per Figure R602.10.5 at cor-
ners,

R403.1.6.1 Foundation anchorage in Seismic Design
Categories C, D, D, and D,. [n addition to the require-
ments of Section R403.1.6, the following requirements
shall apply to wood light-frame structures in Seismic
Design Categories Dy, D, and D, and wood light-frame
townhouses in Seismic Design Category C.

L. Plate washers conforming to Section R602.11.1
shall be provided for all anchor bolts over the full
length of required braced walt lines. Properly sized
cut washers shall be permitted for anchor bolts in
wall lines not containing braced wall panels.

2. Tnterior braced wall plates shall have anchor bolts
spaced at not more than 6 feet (1829 mm) on center
and located within 12 inches (303 mum) of the ends
of each plate section when supported on a continu-
ous foundation.

3. Interior bearing wall sole plates shall have anchor
bolts spaced at not more than 6 feet (1829 mm} on
center and located within 12 inches (305 mm) of
the ends of each plate section when supported on a
continuous foundation.

4, The maximum anchor bolt spacing shall be 4 feet
{1219 mm} for buildings over two stories in height.

5. Stepped cripple walls shall conform to Section
R602.11.3.

6. Where continuous wood foundations in accor-
dance with Section R404.2 are used, the force
transfer shall have a capacity equal to or greater
than the connections required by Section
R6(2.11.1 or the braced wall panel shall be con-
nected to the wood foundations in accordance with
the braced wall panel-to-floor fastening require-
meits of Table R602.3(1).

R403.1.7 Footings on or adjacent to slopes. The place-
ment of buildings and structures on or adjacent to slopes
steeper than 1 unit vertical in 3 units horizontal (33.3-per-
cent slope) shall conform to Sections R403.1.7.1 through
R403.1.74.

R403.1.7.1 Building clearances from ascending
slopes. In general, buildings below slopes shall be set a
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FIGURE R403.1.7.1 -
FOUNDATION CLEARANCE FROM SLOPES

sufficient distance from the slope to provide protection
from slope drainage, erosion and shallow failures,
Except as provided in Section R403.1.7.4 and Figure
R403.1.7.1, the following criteria will be assumed to
provide this protection. Where the existing slope is
steeper than one unit vertical in one unit horizontal
(100-percent slope), the toe of the slope shall be assumed
to be at the intersection of a horizontal plane drawn from
the top of the foundation and a plane drawn tangent io the
slope at an angle of 45 degrees (0.79 rad) to the horizon-
tal. Where a retaining wall is constructed at the toe of the
slope, the height of the slope shall be measured from the
Lop of the wall 10 the top of the slope.

R403.1.7.2 Footing setback from descending slope
surfaces. Footings on or adiacent te slope surfaces shall
be founded in material with an embedment and setback
from the slope surface sufficient to provide vertical and
lateral support lor the footing without detrimental settle-
ment. Except as provided for in Section R403.1.7.4 and
Figure R403.1.7.1, the following setback is deemed ade-
quate to meet the crileria, Where the slope is steeper than
one unit vertical in one unit horizontal (100-percent
siope}, the required setback shall be measured from an
imaginary plane 45 degrees (0.79 rad) to the horizontal,
projected upward from the toe of the slope.

R403.1.7.3 Foundation elevation. On graded sites, the
top of any exterior foundation shall extend above the ele-
vation of the street gutter at point of discharge or the inlet
ol an approved drainage device a minimuom of 12 inches
(305 mm) plus 2 percent. Alternate elevations are per-
mitted subject to the approval of the building official,
provided it can be demonstrated that required drainage to
the point of discharge and away from the structure is pro-
vided at all locations on the site.

R403.1.7.4 Alternate setback and clearances. Alter-
nate setbacks and clearances are permitted, snbject to the
approval of the building official. The building efficial is
permitied to require an investigation and rccommenda-
tion of a qualificd engincer to demonstrate that the intent
of this section has been satisfied. Such an investigation
shall include consideration of materjal, height of slope,
stope gradient, load intensity and erosion characteristics
of slope material.
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R403.1.8 Foundations on expansive soils. Foundation and
floor slabs for buildings located on expansive soils shall be
designed in accordance with Section 1805.8 of the Interna-
tional Building Code.

Exception: Slab-on-ground and other foundation sys-
tems which have performed adequately in soil conditions
simular to those encountered at the building site are per-
mitted subject to the approval of the building official.

R403.1.8.1 Expansive soils classifications. Soils meet-
ing all four of the following provisions shall be consid-
ered expansive, except that lests 1o show compliance
with Items 1, 2 and 3 shall not be required if the test pre-
scribed in Item 4 is conducted:

1. Plasticity Index (PT) of 15 or greater, determined in
accordance with ASTM D 4318.

2. More than 10 percent of the soil particles pass a
No. 200 steve (75 mm), determined in accordance
with ASTM D 422,

3. More than 10 percent of the soil particles are less
than 5 micrometers in size, determined in accor-
dance with ASTM D 422,

4. Expansion Index greater than 20, determined in
accordance with ASTM D 4829.

R403.2 Footings for wood foundations. Footings for wood
toundations shall be in accordance with Figures R403.1(2) and
R403.1(3). Grave! shall be washed and well graded. The maxi-
mum size stone shall not exceed %/, inch (19.1 mm). Gravel
shall be free from organic, clayey or silty soils. Sand shall be
coarse, not smaller than '/ g-inch (1.6 mm) grains and shall be
free from organic, clayey or silty soils. Crushed stone shall
have a maximum size of '/, inch (12.7 mm).

R403.3 Frost protected shallow foundations. For buildings
where the monthly mean temperature of the butlding is main-
tained at a minimum of 64°F (18°C), footings are not required
to extend below the frost line when protected from frost by
insulation in accordance with Figure R403.3(1) and Table
R403.3. Foundations protected from frost in accordance with
Figure R403.3(1) and Table R403.3 shall not be wsed for
unheated spaces such as porches, utility rooms, garages and
carports, and shall not be attached to basements or crawl spaces
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TABLE R403.3
MINIMUM INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS®

VERTICAL HORIZONTAL INSULATION R-VALUE®® N R FIGURE l:tlig.l:?(?) E(’i'.;'ﬁﬁ':f)'o”s
AIR FREEZING INSULATION
__INDEX (°F-days)® R-VALUE™ Along walls At corners A B l..._C

1,500 or less 4.5 Not required Not rcquifcd Not required Not required | Nol required
2,000 5.6 Not required Notrequired |  Not required Not required Notrequired |
2,500 6.7 1.7 4.9 12 24 A}
3,000 7.8 6.5 8.6 12 24 40
3,500 5 9.0 8.0 12 24 KON B -\ |
4,000 Y 10.5 13.1 24 36 60 |

a. Insulation requirements are for protection against frost damage in heated huildings: Greater values may be required 1o meet energy conservation standards. Inter-
polation between values is permissible.

b. Sec Fipure R403.3(2) for Air Freezing Index values.

¢. Insulation materials shall provide the stated minimum R—values under long-term exposure to moist, below-ground conditions in freezing climates. The following
R-values shall be used 1o determine insulation thicknesses required for this application: Type 1 expanded polysiyrene—2.4R perinch; Type IV extruded polysty-
rene—4.5R perinch: Type VI extruded polysiyrene—4.5R perinch; Type IX expanded polystyrene—3.2R perinch;, Type X extruded polystyrene  4.58 perinch.

d. Vertical insulation shall be expanded polysiyrene insulanon or extroded polystyrene insulation,

e. Horizontal insulation shall be extruded polystyrene insulation.

For ST:

INSULATIHON DETAIL

FLASHING PER SECTION RY03.8

INSULATION FROTECTION PER SECTION R403.3.2
SLOPE FiNAL GRADE PER SECTION R403.3.2

\

L
LSed
o
v
.

¥y b
NAZel v .
A W
I MIN, 12N MAX, LS
[*+ i
i RN S

SLAB-ON-GROUND FOUNDATION FLOOR

PER SECTIONS R403.1 AND RS06

NOMINAL 4 IN. SCREENED AND

= -]

{ N 3 -
//%\T\@xmw/ T ST

WASHED GRAVEL OR CRUSHED
STONE, DRAINED PER SECTION

R403.3.3

HORIZONTAL INSULATION PLAN

I inch = 25.4 mm.

i, _o

8
7N

VERTICAL WALL INSULATION®

HORIZONTAL INSULATICN®

FOUNDATION
PERIMETER

a. See Table R403.3 for required dimensicns and R-values for vertical and horizontal insulation,

FIGURE R403.3{1)
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS
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For 5I:  °C=[("F)-32]/1.8.

NOTE.: The air-freezing index is defined as cumulative degree days below 32°F. It is used as a measure of the combined magnitude and duration of air temperature below freezing, The index was computed over 2
12-month period (July-Tune) for each of the 3,044 stations used in the above analysis. Data from the 1951-80 period were fitted to a Weibull probability distribution to produce an estimate of the 100-year return
period.

FIGURE R403.3(2)
AIR-FREEZING INDEX
AN ESTIMATE OF THE 100-YEAR RETURN PERIOD
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FOUNDATIONS

INSULATION DETAIL

FLASHING PER SECTION R703.8
\ —— FROST PROTECTED SHALLOW
INSULATION PROTECTION PER SECTION SECTION R403.3.2 ¢ FOUNDATION SLAB-ON-GRADE
™ . / FLOOR PER SECTION 403.3
FINISH GRADE OR CONCRETE - = \ ~ '
SLAB OF ADJAGENT UNHEATED \ N
SLAB-ON-GROUND STRUCTURE ] : \:
< v
12" MAX, Y [ ’
5\ i
»
2
12" MIN. *
__——--—’_d_"—_“‘_”-. . a +
REAM LINTEL OR CANTILEVER —— - =~ —
TO CARRY LOAD OVER [ 1 BAAAAAALS
NON LOAD-BEARING 4 edeaasa
INSULATION o A
e — S A s
CONCRETE MASONRYOR  — ~ 1~ % NOMINAL 4 IN. SCREEN AND
PERMANENT WOOD WASHED GRAVEL OR CRUSHED STONE,
FOUNDATION GRADE BEAM DRAINED FER SECTION R403.3.3
OR WALL OF ADJACENT .
UNHEATED STRUCTURE - VERTICAL WALL INSULATION *
e — - HORIZONTAL INSULATION ¢
FOOTING AS REQUIRED —— —
HORIZONTAL INSULATION PLAN
1
] T ;
[ . . —FOUNDATION PERIMETER
HEATED BUILDING AREA
ATTACHED SLAB
FOUNDATION OF UNHEATED
SLAB-ON-GROUND -
STRUGCTURE PER !
SECTION R403.1 ;C
AND R403.2 I NE - )
r
‘_._ A |
—8 Lc

For SI: 1 inch = 25.4 mm.
4. See Table R403.3 for required dimensions and R-values for vertical and horizontal insulation.

FIGURE R403.3(3)
INSULATION PLACEMENT FOR FROST-PROTECTED FOOTINGS
ADJACENT TO UNHEATED SLAB-ON-GROUND STRUCTURE
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. that are not maintained at a minirnum monthly mean tempera-
ture of 64°F (18°C).

Materials used below grade for the purpose of insulating
footings against frost shall be labeled as complying with
ASTM C 578.

R403.3.1 Foundations adjoining frost protected shallow
foundations. Foundations that adjoin frost protected shal-
low foundations shall be protected from frost in accordance
wilh Section R403.1.4.

R403.3.1.1 Attachment to unheated slab-on-ground
structure. Vertical wall insulation and horizontal insula-
tion of frost protected shallow foundations that adjoin a

FOUNDATIONS

murn of 64°F (18°C), horizontal insulation and vertical
wall insulation shall not be required between the frost
protected shallow foundation and the adjoining struc-
ture. Where the frost protected shallow foundation abuts
the heated structure, the horizontal insulation and verti-
cal wall insulation shall extend along the adjoining foun-
dation in accordance with Figure R403.3(4) a distance of
not less than Dimension A in Table R403.3.

Exception: Where the frost protected shallow foun-
dation abuts the heated structure to form an inside cor-
ner, vertical insulation extending along the adjoining
foundation is not required.

STRUCTURE PER
SECTIONS R403.1,
R403.2, AND R403.3.2.1

slab-on-ground foundation that does not have a monthly R403.3.2 Protection of horizontal insulation below

mean temperature maintained at a minimum of 64°F ground. Horizontal insulation p]aced less than 12 inches

(18°C), shall be in accordance with Figure R403.3(3) (305 mm) below the ground surface or that portion of hori-

and Table R403.3. Vertical wall insulation shall exiend zontal insulation extending outward more than 24 inches

belween the frost protected shallow foundation and the (610 mm) from the foundation edge shall be protected

adjoining slab foundation. Required horizontal insula- against damage by use of a concrete slab or asphait paving

tion shall be continuous under the adjoining slab founda- on the ground surface directly above the insulation or by

tion and through any foundation walls adjoining the frost cementitious board, plywood rated for below-ground use,

protected shallow foundation. Where insulation passes or other approved materials placed below ground, directly

through a foundation wall, it shall either be of a type above the top surface of the insulation.

complying with this section and having bearing capacity . ] i

equal 10 of greater than the structural loads imposed by R403.3.2_5 Drainage. Final grade shall be sloped in accor-

the building, or the building shall be designed and con- dance with Section R461.3, In other than Group I Soils, as

structed using beams, lintels, cantilevers or other means detailed in Table R405.1, gravel or crushed stone beneath
. of transferring building loads such that the structural herizontal insulation below ground shall drain to daylight or

loads of the building do not bear on the insulation. into an approved sewer system.

R403.3.1.2 Attachment to heated structure. Where a R403.3.4 Termite damage. The use of foam plastic in

trost protecied shallow foundation abuts a structure that areas of “very heavy™ termite infestation probability shall

has a monthly mean temperature maintained at a mini- be in accordance with Section R32(1.5.

_._._t A
|
! ]
- —B
i
L erosT-PrOTECTION -~ —=
SHALLOW FOUNDATION
FOUNDATION OF HEATED

&

h. INSIDE CORNER

. FIGURE R403.3(4)

INSULATION PLACEMENT FOR FROST-PROTECTED
FOOTINGS ADJACENT TCO HEATED STRUCTURE
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SECTION R404

FOUNDATION AND RETAINING WALLS

R404.1 Concrete and masonry foundation walls. Concrete
and masonry foundation walls shall be selected and con-
structed in accordance with the provisions of Section R404 or
in accordance with ACI318, ACT 332, NCMA TR68-A or ACI
530/ASCE 5/TMS 402 or other approved stroctural standards.
When ACI 318, ACI 332 or ACI 530/ASCE 5/TMS 402 or the
provisions of Section R404 are used to design concrete or
masonry foundation walls, project drawings, typical details
and specifications are not required to bear the seal of the archi-
tect or engineer responsible for design, unless otherwise
required by the state law of the jurisdiction having authority,

TOP REACTIONS AND PRESCRIPTIVE SUPPORT FOR FOUNDATION WAL LS®

sidered laterully supported:

Foundation walls that meet all of the following shall be con-

1. Full basement floor shall be 3.5 inches (89 mm) thick
concrete slab poured tight against the bottom of the foun-

dation wall.

2. Floor joists and blocking shali be connected to the sill plate
at the wp of wall by the prescriptive method called out in
Table R404.1(1), or; shall be connected with an approved
connector with listed capacity meeting Table R404.1(1).

3. Bolt spacing for the sill plate shall be no greater than per
Table R404.1(2).

4. Floor shall be blocked perpendicular to the floor joists,
Blocking shall be full depth within two joist spaces of the

TABLE R404.1(1)

— . R e e e e . -
|I | HORIZONTAL REACTION TO TOP (plf) o
: Soil Classes
'\| o _(Letter indicates connection types®)
MAXIMUM WALL HEIGHT MAXIMUM UNBALANCED GW, GP, SW and I GM, GC, SM-SC ! SC, MH, ML-CL
_ifeet) BACKFILL HEIGHT {feet) __SP soils and NL soils i and inorganic CL soils
4 45.7 i 68.6 91.4 1
A A A _
5 89.3 133.9 178.6
- A B _B
6 154.3 ‘ 231.4 308.6
B . < o
7 2450 ; 3875 490.0
o ! C D
A 40.0 60.0 80,0
; . A A A
5 78.1 117.2 156.3
- - A B B
2 6 | 1350 202.5 270.0
, - . _ B o _B | _C
' . | 214.0 i 3216 428.8 !
8 3200 480.0 640.0
- - C EOT D -
4 _ 35.6 533 711
R A A | A
i |
5 69.4 104.2 138.5
. A - B B i
6 120.0 180.0 240.0
9 } _ B B C
I
7 190.6 2858 i 381.1
B ... C C
2 ; 284 .4 426.7 568.9
| c . C D !
9 405.0 607.5 810.¢
' . . N C : D D
For ST: 1 foot = 304.8 mm, 1 pound = 0.454 kg, 1 pl{ = pounds per linear oot = 1,488 kg/m.
a. Leads are pounds per linear foor of wall. Prescriptive opticns are limited to maximum joist and blocking spacing of 24 inches on center
b. Prescriplive Support Reguirements:
Type Joist/blocking Attachment Requirement
A 3-8d per juist per Table R602.3(1).
B 1-200 gage angle clip cach joist with 5-8¢ per leg.
C 1-'#,-inch thick steel angle. Horizontal leg attached to sill bolt adjacent 1o joist/blocking, vertical leg attached to joist/blocking with !Yy-inch
minimum diameter boll.
D 2-1/,-inch thick steel, angles, one on each side of joistblocking. Attach gach angle 1o ad jacent sill bolt through harizontal leg. Bolt to joist/blocking
with !/5-inch minimum diameter bolt common 1o both angles.
78 2006 INTERNATIONAL RESIDENTIAL CODE®
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TABLE R404.1(2)
MAXIMUM PLATE ANCHOR-BOLT SPACING FOR SUPPORTED FOUNDATION WALL®

l ANCHOR BOLT SPACING (inches)
' o Soil Classes
MAXIMUM WALL HEIGHT MAXIMUM UNBALANCED GW, GP, SW | GM, GC, SM-SC 8C, MH, ML-CL
{feet) BACKFILL HEIGHT {(feet) and 5P soils | and ML sails and inorganic CL soils
‘ 4 72 ' 38 43
7 ! 5 44 30 22
' 6 26 17 13
| 7 | 16 11 8 ]
‘ 4 72 66 50
: 5 51 34 25
8 i 6 29 20 15
i i8 12 9
8 12 g &
' 4 72 72 56
| 5 57 38 29
i 5 | 6 | 33 22 17
7 : 21 14 10
: 2 ; 14 9 7
| i 9 | 10 7 5

For SI: 1 inch =254 mm. | fool =304.8 mm.

a. Spacing is based on '/;-inch diameter anchor bolts, For “fg-inch diameter anchar bolts, spacing may be raultiplied by 1.27, with a maximum spacing of 72 inches.

foundation wall, and be flat-blocked with minimum
2-inch by 4-inch {31 mm by 102 mim) blocking elsewhere.

5. Where foundation walls support unbalanced load on
opposite sides of the huilding, such as a daylight base-
ment, the building aspect ratio, L/W, shall not exceed the
value specified in Table R404.1(3). For such foundation
walls, the rim board shall be attached to the sill with a 20
gage metal angle clip at 24 inches {610 mm) on center,
with five 8d nails per leg, or an approved connector sup-
plying 230 pounds per linear foot (3.36 kN/m) capacity.

R404.1.1 Masonry foundation walls. Conceete masonry
and clay masonry foundation walls shall be constructed as
set forth in Table R404.1.1(1), R404.1.1(2), R404.1.1(3) or
R404.1.1{4) and shall also comply with the provisions of
Section R404 and the applicable provisions of Sections
R606, R607 and R608. In Seismic Design Categories Dy, D,
and D,, concrete masonry and clay masonry foundation
walls shall also comply with Section R404.1.4, Rubble
stone masonry foundation walls shall be constructed in
accordance with Sections R404.1.8 and R607.2.2. Rubble
stone masonry walls shall not be used in Seismic Design
Calcegories Dy, D, and D,.

R404.1.2 Concrete foundation walls. Concrete founda-
tion walls shall be constructed as set forth in Table
R404.1.1(5) and shall also comply with the provisions of
Section R404 and the applicable provisions of Section
R402.2. In Seismic Design Categories Dy, I, and D,, con-
crete foundation walls shall also comply with Section
R404.1.4.

R404.1.3 Design required. Concrete or masonry founda-
tion walls shall be designed in accordance with accepted
engineering practice when either of the following condi-
tions exists:
1. Walls are subject te hydrostatic pressure from
groundwater.

2006 INTERNATIONAL RESIDENTIAL CODE®

2. Walls supporting more than 48 inches {1219 mm)
of unbalanced backfill that do not have permanent
lateral support at the top or bottom.

R4904.1.4 Seismic Design Categories D, D, and D,. In
addition to the requirements of Tables R404.1.1(1) and
R404.1.1(5), plain concrete and plain masonry foundation
walls located in Seismic Design Categories Dy, D, and D, as
established in Table R301.2(1), shall comply with the fol-
lowing.

1. Wall height shall not exceed 8 feet (2438 mm).

2. Unbalanced backfill height shall not exceed 4 feet
(1219 mm).

3. Minimum reinfercement for plain concrete founda-
tion walls shall consist of one No. 4 {Na. 13) horizon-
tal bar located in the upper 12 inches (305 mm) of the
wall.

4. Minimum thickness for plain concrete foundation
walls shall be 7.5 inches {191 mm} except that 6
inches (152 num) is permitted when the maximum
height is 4 feet, 6 inches (1372 mm).

5. Minimum nominal thickness for plain masonry foun-
dation walls shall be 8 inches (203 mm}.

6. Masonry stem walls shall have a minimumn vertical
reinforcement of one No. 3 (No. 10) bar located a
maximum of 4 feet {1220 mm) on center in grouted
cells. Vertical reinforcement shall be tied 1o the hori-
zontal reinforcement in the footings.

Foundation walls located in Seismic Design Categories
Dy, D, and D, as established in Table R301.2(1), supporting
more than 4 feet (1219 mm) of unbalanced backfill or
exceeding 8 feet (2438 mm) in height shall be constructed in
accordance with Table R404.1.1(2), R404.1.1{3) or
R404.1.1(4) for masonry, or Table R404.1.1(3) for con-
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TABLE R404.1(3)
MAXIMUM ASPECT RATIO, LW FOR UNBALANCED FOUNDATIONS

SOIL CLASSES
MAXIMUM WALL HEIGHT MAXIMUM UNBALANCED GW, GP, SW GM, GC, SM-SC SC, MH, ML-CL
[feet) BACKFILL HEIGHT (feet) .. and SP soils _and ML soils ) and inorganic CL soils |
4 4.0 4.0 4.0
= 3 4.0 34 2.6
6 3.0 2.0 1.5
7 19 Lz 09
4 4.0 4.0 4.0
5 4.0 39 2.9
8 6 34 23 1.7
7 2.1 i.d4 1.1
o 1 8§ 14 1.0 0.7
4 40 40 40
5 .40 4.0 33
9 b 38 2.6 1.9
7 2.4 1.6 1.2
8 1.6 1.1 0.8
. 9 _ L) __ 08 _ 06
For SI: 1 (oot = 304.8 mm.

UNBALANCED FILL HEIGHT

crete. Where Table R404.1.1(5) permits plain concrete
walls, not less than No. 4 (No. 13) vertical bars at a spacing
notexceeding 48 inches {1219 mm) shall be provided. Insu-
laling concrele form foundation walls shall be reinforced as
required in Table R404.4(1), R404.4(2). R404.4(3),
R404.4(4) or R404.4(5). Where no vertical reinforcement is
requircd by Table R404.4¢2), R404.4(3) or R404.4(4) there
shall be a minimum of one No. 4 {No. 13) bar at 48 inches
{1220 mm} on center. All concrete and masonry foundation
walls shall have two No. 4 (No. 13) horizontal bars located
in the upper 12 inches (305 mm) of the wall.

R4{4.1.5 Foundation wall thickaess based on walls sap-
ported. The thickness of concrete and masonry foundation
walls shall not be less than the thickness of the wall sup-
ported, except that foundation walls of at least 8-inch (203
mm) nominal thickness shall be permitted under brick-
veneered frame walls and under [0-inch-wide (254 mm) cav-
ity walls where the total height of the wall supported, includ-
ing gables, is not more than 20 feet {6096 mm), provided the
requirements of Sections R404.1.1 and R404.1.2 are met.

80

R404.1.5.1 Pier and curtain wall foundations. Use of
Pier and curtain wall foundations shall be permitied to
support light-frame construction not more than 1wo stories
in height, provided the following requirements are met:

1. All load-bearing walls shall be placed on continu-
ous concrete foolings placed integrally with the
exterior wall footings.

2. The minimum actual thickness of a load-bearing
masonry wall shill be not less than 4 inches {102
mm) nominal or 3%, inches {92 mm) actual thick-
ness, and shall be bonded integrally with piers
spaced in accordance with Section R606.9.

3. Piers shall be constructed in accordance with Sec-
tion Re06.6 and Section R606.6.1, and shall be
bonded into the load-bearing masonry wall in
accordance with Section R608.1.1 or Section
R608.1.1.2.

4. The maximum height of a 4-inch (102 mm)
load-bearing masonry foundation wall supporting

2006 INTERNATIONAL RESIDENTIAL CODE®



PLAIN MASONRY FOUNDATION WALLS

TABLE R404.1.1(1)

FOUNDATIONS

PLAIN MASONRY? MINIMUM NOMINAL WALL THl-CKNESS (inches)
. b
MAXIMUR : . Soil classes
MAXIMUM WALL HEIGHT UNBALANCED | GW, GP, SW GM, GC, SM, SC, MH, ML-CL
 (feet) BACKFILL HEIGHT® (feet) | and SP SM-SC and ML _and inorganic CL
5 4 : 6 solid? or 8 6 solid" or 8 6 solid’ or 8
o 5 | G solid® or 8 8 10
4 ‘ 6 solid or 8 6 solidd or 8 6 solid® or §
6 5 6 solid? or § 8 10
) 6 8 10 | 12
4 6 solid? or 8 8 8
; 5 ‘ & solid? or & 10 10
6 : 10 12 10 solid®
7 - : B 12 ) _‘__I_Q_s_glid" 12 solid®
4 6 solid! or 8 6 solid® or 8 8
5 6solid® or 8 10 12
8 3] 10 12 12 solidd
7 12 12 solidd Footnote e
- I 8 10solid! 12 solid? Footnote ¢
4 6 solid® or 8 6 solid® or 8 8
5 8 10 12
g 6 10 12 12 solig®
7 12 12 selid? Footnote e
8 12 solidd Footnote ¢ Footnote e
9 Footnote e Footnote e Footnote e
For S 1inch =254 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.8935 Pa.

a. Mortar shall be Type M or § and masonry shall be laid in running bond. Ungrouted hollow masonry units are permitted except where otherwise indicated.
Soil classes are in accordance with the Unified Soil Classitication System. Refer to Table R445.1.

Linbalanced backfill height is ihe difference in height between the exterior finish ground level and the lower ol the top of the concrete footing that supports the foun-
dation wall or the interior finish ground level. Where an interior concrete slub-on-grade is provided and is in contact with the interior surface of the foundation wall,
measurement of the unbalanced backfill height from the exterior finish ground level to the top of the interior concrete slaly is permilted.

b.
c.

. Solid grouted hollow units or solid masonry units.
. Wall construction shall be in a¢cordance with Table R404.1.1(2) or a design shall be provided.

wood-frame walls and floors shall not be more
than 4 feet (1219 mm).

5. Anchorage shall be in accordance with Section
R403.1.6, Figure R404.1.5(1), or as specified by
engineered design accepted by the building offi-
cial.

6. The unbalanced fill for 4-inch {102 mm) founda-
tion walls shall not exceed 24 inches {610 mm) for
solid masonry or 12 inches (305 mm) for hollow
masonry.

7. In Seismic Design Categories Dy, D, and D,, pre-
scriptive reinforcement shall be provided in the hor-
izontal and vertical direcuon. Provide minimum
horizontal joint reinforcement of two No.9 gage
wires spaced not less than 6 inches (152 mm) or one
11, inch (6.4 mm) diameter wire at 10 inches (254
mim) on center vertically, Provide minimum verti-
cal reinforcement of one No. 4 bar at 48 inches
(1220 mm) on center horizontally grouted in place.

2006 INTERNATIONAL RESIDENTIAL CODE®

R404.1.6 Height above finished grade. Concrete and
masonry foundation walls shall extend above the finished
grade adjacent to the foundation at all points 2 minimum of
4inches (102 mm) where masonry veneer is used and a min-
imum of 6 inches {152 mm) elsewhere,

R404.1.7 Backfill placement, Back[ill shall not be placed
against the wall until the wall has sutficient strength and has
been anchored to the floor above, or has been sufficiently
braced to prevent damage by the backfill.

Exception: Bracing is not required for walls supporting
less than 4 feet {1219 mm) of unbalanced backfifl.

R404.1.8 Rubble stone masonry. Rubble stone masonry
foundation walls shall have a minimum thickness of 16
inches (436 mm), shail not support an unbalanced backfill
exceeding 8 feet (2438 mm) in height, shall not support a
soil pressure greater than 30 pounds per square foot per foot
(4.71 kPa/m), and shall not be constructed in Seisinic
Design Categories 3, D), D, or townhouses in Seismic
Design Category C, as established in Figure R301.2(2).

a
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TABLE R404.1.1(2)
S-INCH MASONRY FOUNDATION WALLS WITH REINFORCING
WHERE d > 5 INCHES?

! MINIMUM VERTICAL REINFORCEMENT™* -
d
HEIGHT OF o Soll classes and lateral soll load” {psf per foot helow grade)
UNBALANCED GW, GP, SW and SP soils | GM, GC, SM, SM-5C and ML soils 5C, ML-CL and inarganlc CL soils
WALL HEIGHT BACKFILL® 30 a3 e
4 feet (or less) #4 at48” o.c. #4 at 48" o.c. #4 at 48" o.c.
o feet 8 inches 5 feet #4 ar 48" o.c. #4 at 48" o.c. #4 at 48" o.c.
L 6 feet 8 inches #4 ar48” o, #5at48”cc. _#6at 48" oc.
; 4 feet {or less) #4 at 48" o.c. #4 at 48" o.c. #4 41 48" o.c,
7 feet 4 inches 5 feer #4 at 48" o.c. #4 a148" 0.c. #4 a1 48" 0.0,
6 feet #4 at 48" o.c. #5 at 48" o.c. #5 al 48" o.c.
_____ : 7 feet 4 inches #5at 48" o.c. __#6at48” oc. #6 at 407 o.c. ]
! 4 fect (or less) #4 a1 48" o.c, #4 at 48" oc. #4 at 48" o.c.
5 fect #4 4148 o.c. #4 at 48" o.c. #4 at 48" o.c.
8 feet 6 feel #4 al 48" o.c. #5 at 48" o.c. #5atd48” oc.
7 feet #5a148" o.c. #6 at 48" o.c. #6 at 40" o.c.
_ 8 feet _ #3ard48"oe. #6 at 48" o.c. . #6 at 327 o.c.
4 feet {or lcss) #4 at 48" o.c. #4a148" o.c. ! #4 at 48”7 o.c.
5 feet #1 at 48” o.c. #4 a1 48” o.c. #3 al48” o.c.
8 feet 8 inches 6 feet #4 al 48" o.c. #5 a1 48” o.c. ' #6 al 487 0.c.
7 feet #5 at 48" o.c. #6 al 48" oc. #6 al 40" o.c.
8 feet 8 inches #6 at 48" o.c. #6at32"0c. #6at 24" o.c.
4 feel (or less) #4 ar 48”7 o.c. #4 at48” o.c. #1at48” o.c.
5 feet #4 ar 48" o.c. #4 at 48” o.c. #5 at 48" o.c.
0 feet 4 inches 6 feet #4 at 48" o.c. #5 at 48" o.c. #6_ at 48" o.c.
) 7 feel #5 at 48" o.c. #6 at 48" o.c. #6 at 407 o.c.
8 feet ! #6 ar 48”7 o.c. #6 at 40” o.c. #6 at 24”7 o.c.
9 feer 4 inches #6 at 40" o.c. #6at 24" o.c. i . _#batl6”oc e
4 feet (or less) #4 ar 48" o.c. #4 at48” o.c. #4 at 48" o.c.
3 feet #4 at 48" o.c. #4 at 48" o.c. #5 at 48" o.c.
6 feet #4 ar48” o.c. #5 at 48" o.c. #6 at 48" o.c.
10 feet 7 feet #5 at 48" o.c. #6at 48" o.c. #6 a1 32" o,
B feet #6 at 487 o.c. #6 at 327 o.c. £#6 at 24" o.c. ‘
9 feet #6 at 407 o.c. #6 at 247 o.c. #6at 16” o.c. ’
10 feel #6 at 32”7 o.c. #6 at 16" o.c. #6 at 16" o.c.

For SI:  linch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot per foot = 0.157 kPa/mm.

a.
b,

<.

Martar shall be Type M or § and masonry shall be luid in ronning bond.

Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional arca of reinforcement per lineal foot of wall shall be permitted provided the

spacing of the reinforcenient does not exceed 72 inches.

Vertical reinforcement shall be Grade 60 minimum. The distance from the face of the soil side of the wall to the cenier of vertical reinfircemeni shall be at least 5

inches.

to Tible RA05.1,

. Scil classes are in accordance with the Unified Soil Classification Systern and design lateral soil loads are tor moist conditions without hydrostatic pressure. Refer

. Unbalanced backfill heightis the difference in height between the exterior finish ground level and the lower of the top of the concrete tooting that supparts the foun-

dation wall or the interior finish ground level. Whare an imerior congrete slab-on-grade is provided and s incontact with the interior surface of the foundation wall,
measarement of the unbalanced backfill height from the cxterior finish ground level to the top of the interior concrete slab is permitted.

R404.2 Wood foundation walls. Wood foundation walls shalt
be constructed in accordance with the provisions of Scctions
R404.2.1 (hrough R404.2.6 and with the details shown in Fig-
ures R403.1(2) and R403.1(3).

R404.2.1 Identification. All load-bearing lumber shall be
identified by the grade mark of a lumber grading or inspec-
tion agency which has been approved by an accreditation
body that complies with DOC PS5 20, In lieu of a grade mark,
a certificate of inspection issued by a lumber grading or
inspection agency meeting the requirements of this section
shall be accepted. Wood structural panels shall conform to
DOC PS 1 or DOC PS 2 and shall be identified by a grade
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mark or certificate of inspection issucd by an approved
agency.

R404.2.2 Stud size. The studs used in foundation walls
shall be 2-inch by 6-inch (51 mm by 152 mm) members.
When spaced 16 inches (406 mm) oa center, 8 wood species
with an F, valve of not less than 1,250 pounds per square
inch (8612 kPa) as listed in AF&PA/NDS shall be used.
When spaced 12 inches (305 mm) on center, an F,, of not less
than 875 psi (6029 kPa} shall be required.

R404.2,3 Height of backfill. For wood foundations that are
not designed and installed in accordance with AF&PA Report
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No.7, the height of backfill against a toundation wall shall not
exceed 4 feet {1219 mm}. When the height of fill is more than
12 inches (305 mm) above the interior grade of acrawl space or
floor of a basement, the thickness of the plywood sheathing
shall meet the requirements of Table R404.2.3.

R404.2.4 Backfilling, Wood foundation walls shall not be
backfilled until the basement floor and first floor kave been
constructed or the walls have been braced. For crawl] space
construction, backfill or bracing shall be installed on the
interior of the walls prior to placing backfill on the exterior.

FOUNDATIONS

R404.2.5 Prainage and dampproofing. Wood foundation
basements shall be drained and dampproofed in accordance
with Sections R405 and R406, respectively.

R404.2.6 Fastening. Wood structural panel foundation
wall sheathing shall be attached to framing in accordance
with Table R602.3(1) and Section R402.1.1.

R404,3 Wood sill plates. Wood sill plates shall be a minimum
of 2-inch by 4-inch (51 mm by 102 mm) nominal lumber. Siil
plate anchorage shall be in accordance with Sections R403.1.6
and R602.11.

TABLE R404.1.1(3)
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCING
WHERE d > 6.75 {INCHES®
’7 MINIMUB VERTICAL REINFORCEMENT® ©
‘ HEIGHT OF Sol!l «l and fater soil load” (psf per foot below grade)
UNBALANCED GW, GP, SW and SP soils | GM, GC, SM, SM-SC and ML, saits | SC, MH, ML-CL and inorganic CL soils
WALL HEIGHT BACKFILL® 30 ; 45 60
I| 4 feet {or less) #4 at 36" o.c. #4 at 56" o.c. #4 at 56" o.c.
6 feet 8 inches | 5 feet #4 at 56" o.c. i #4 at 56" o.c. #4 a1 56" o.c.
: Gfeet8inches | _ #dat56"oc l #5 a1 56" o.c. #3 at 56" n.c.
i ! 4 feet (or less) #4 at 56" o.c. : #4 at 56" o.c. #4 at 36" o.c.
: 7 feet 4 inches | 5 feet #4 at 56" a.c. #4 at 56" o.c. #4 at 56" o.c.
6 feet #4 at 56" a.c. #4 at 56" o.c. #5 at 56" o.c.
_ 7 feet 4 inches #4at 56" o.c. #5 at 56" o.c. #6 at 36" o.c.
: 4 feet (or less) #4 at 56" o.c. #4 at 36" o.¢. #4 at 56" o.c.
5 feet #4 at 56" v.c, #4 at 56" o.c. #4 at 56" o.c.
8 feet o feet #4 at 56" 0.c. #4 a1 56" o.c. #5 at 56" o.c.
7 feet #4 at 56" o.c, #5 at 56" o.c. #6 at 56" o.c.
8 feet #5 al 56" o.c. #6 at 56" o.c. #6 at 48" o.c.
4 feet (or Jess) #4 at 56" o.c, #4 at 56" o.c. #4 at 56" o.c.
5 feet #4 at 536" o.c. #4 at 56" o.c. #4 at 56" o.c.
8 feet § inches 6 feet #4 at 56" o.c. #4 at 56" o.c. #5 at 36" o.c.
7 feet #4 at 56" o.c. #5 at 56" o.c. #6 at 56" o.c.
8 feet 8 inches _ #5at56"ac, #6a148"o0c. #6at32%o0c.
4 fect (or less) #4 al 56" o.c. #4 at 56" o.c. #4 at 56" o.c,
5 fect #4 al 36" o.c. #4 at 56" o.c. #4 at 56" o.c.
9 foot 4 inches 6 I:ccl #4 at 5()_'" a.c. #5 a1 56" o.¢. #5_ il 56_" 0.¢.
7 feet #4 at 56" o.c. #5 at 56" o.c. #6 at 56" o.c.
8 feet #5 al 56" o.c. #6 at 56" o.c. #6 at 40Y' o.c.
o __9feet 4 inches #6 al 56" o.c. #6 at 40" o.c. #6 at 24" o.c.
4 feet (or less) #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c.
5 faet #4 at 56" o.c. #4 at 56" o.c. #4 at 56" o.c.
6 feet #4 at 56" o.c. #5 ar 36" o.c. #3 at 56" o.c.
10 feet 7 feet #5 at 56" a.c. #6 at 56" o.c. #6 at 48" o.c.
8§ feet #5 at 56" a.c. #6 at 48" o.c. #6 at 401" 0.c.
9 feet #6 at 56" a.c. #6 at H)" o.c. #6 at 24" o.c.
i 10 feet #6a148" o.c. #5ar32 oc. #6at24" o

For SI: | inch =25.4 mm, 1 foot = 304.8 mm, | pound per square foot per fool = (1.157 kPa/mun.
. Mortar shall be Type M or § and masonry shall be latd in running bond.
. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lincal foot of wall shall be permitted provided the

spacing of the reinforcement does not exceed 72 inches.
inches.

to Tabic R405.1,

. Vertical reinforcement shall be Grade 60 minimum. The distance from the face of the soil side of the wall to the center of vertical reinforcement shall be at least 6.75
. Soil classes are in accordance with the Unified Soil Classification System and design lateral 301l loads are (or moist condilions without hydrostatic pressure. Refer

. Unbalanced backfill height is the diftference in height between the exterior finish ground level and the lower of the (op of the concreie footing that supports the foun-

dation wall or the interior finish ground level. Where aninterior concrete slab-on-grade is provided and is in contact with the interior surface of the foundation watl,
measurement of the unbalanced backfill haight from the exterior finish ground Jevel to the top of the interior concrete slab is permitted.
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TABLE R404.1.1(4)
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCING
WHERE d > 8.75 INCHES®

: RINIMLIM VERTICAL REINFOHC_EMENT""’ |
HEIGHT OF o _Soil classes and lateral soil load® (psf perifppt below grade)
UNBALANCED . GW, GP, SW and SP soils | GM, GC, SM, SM-SC and ML soils @ SC, ML-CL and inerganic CL sails
WALLHEIGHT | BACKFILL® 30 - s _ 60 _
4 feet (or less) #4 at 72" 0. #4 at 72" o.c. #4 at 727 o,
6 feet 8 inches 5 feet #4 a1 72" 0.c. #4 a1t 72" o.c. #4at 72" o,
6 [ect 8 inches #4 at 72" 0., #4 a1 72" 0.c. ; #5472 a.c. ]
4 feel (or less) #4 at 72" 0. #at 72" o.c. #4 at 72" 0.c.
7 foct 4 inches 3 f_eet #4 at 72" 0. #lat72" o, #4 at 727 o.c.
6 feet #4 at 72" o.c. #at 72" o, #5 at 72" o.c.
| Tfect4inches | #4at72"0c #5at 72" o.c. #6at 72" 0.,
4 feat (or less) #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o,
5 feet #4 at 72" o.c. #4 at 72" a.c. #4 at 72" o.c.
3 feot 6 feet #4 at 72" o.c. #4at 72" o.c. #5at 72" o.c.
7 teet #4 at 72" o.c. #3at 72" o.c. #6 a1 72" o,
- Bfeet _ #at72"oc. __#6at72"oc. #6 at 64" o.c.
4 feet (or less) #a72"oc #a72" o #4 at 72" o.c.
5 feet #4 at 72" o.c. #d at 72" o.c. #4 at 72" o,
8 feet 8 inches 6 feet #4 at 727 o.c. #4at 72" o.c. #5at 72" 0.c.
| 7 feet #4 a1 72" o.c. #3 a1 72" o, #6 at 72" o.c.
________ 8 feet 8 inches | #5at72" o.c. #7 a1 72" o.c. #6 at 48" o.c. _
4 feet (or less) #4 a1 72" o.c. #at 72" o #4 at 727 o.c.
5 feet #4at 72" o.c. #at 72" o.c. #4 a1 72" o.c.
9 feet 4 inches 6 feet #4 at 72" o.c. #3at 72" o.c. #5a1 72" o,
7 feet #4at 72" o.c. #5at 72" o.c. #6 a1 72" v.c.
8 feet #5at 72" o.c. #hat 72" o.c. #6 at 56" v.c.
o 9 feetdinches |  #6a 72" oc. #6 a1 48" o.c. L #6 at 40" o.c. )
4 feet (or less) #4 at 72" o.c. #4 at 72" o.c. #4 at 72" o,
5 feet #4 a1 72" o.c. #4 at 72" o.c. #4at 727 o,
6 feet #4m 72" o.c. #3 at 72" o.c. #5at 727 o.c.
10 feet T leet #4 al 72" o.c. #6 a1 72" o, #6 at 72" o.c.
8§ feet #5 at 72" o.c. #Oal 72" a.c. #6 at 48" o.c.
9 feet #6 at 72" o.c. #0 al 56" o.c. #6 at 40" o.c.
10 feel #out 64" 0.c. #6 ut 40" o.c. C#6at32"0c. B
For 81: 1 inch =254 mm, 1 foot = 304.8 mm, 1 pound per squarc foot per foot ='0.157 kPa/mm.

4. Mortar shall be Type M or S and masonry shall be laid in runuing bond,

h. Alternative reinforcing bar sizes and spacings having an equivalent cross-sectional area of reinforcement per lineal (oot of wall shall be permitied provided the

spacing of the reinforcement does not exceed 72 inches,

¢. Vertical reinforcement shall be Grade 60 minimum, The distance from the face of the soil side of the wall to the center of vertical reinforcement shall be ai leasy 8.75

inches.

d. Soilclasses are in accordance with the Unified Soil Classilication Sysiern and design lateral soil loads are For moist conditions without hydrostatic pressure. Refer

to Table R4Q5.1.

e. Unbalanced backiill height is the difference in height between the exterior finish ground level and the lower of the top of the concrete footing that supports the foun-
dation wall or the interior [inish ground levels. Where an interior concrele slab-on-grade is provided and in contact with the interior surface of the fonndation wall,
measurement of the unbalanced backfill height is permitted to be measured from the exterior finish ground level to the top of the inferior congrete slab is permitted.

R404.4 Insulating concrete form foundation walls, Insulat-
ing concrete form (ICF} foundation walls shall be designed and
constructed in accordance with the provisions of this section or
in accordance with the provisions of ACI 318. When ACI 3135
or the provisions of Lhis section are used to design insulating
concrete form foundation walls, project drawings, typical
details and specifications are not required to bear the seal of the
architect or enginecr responsible for design unless otherwise
required by the state law of the jurisdiction having authority.

R404.4.1 Applicability limits. The provisions of this sec-
tion shall apply to the construction of insulating concrete
form foundation walls for buildings not more than 60 feet
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{18 288 mm) in plan dimensions, and floors not more than
32 feet (9754 mm) or roofs not more than 40 fect (12 192
mm) in clear span. Bnildings shall not exceed two stories in
keight above grade with each story not more than 10 feet
{3048 mm) high. Foundation walls constructed in accor-
dance with the provisions of this section shall be limited to
buildings subjected to a maximum ground snow load of 70
psf(3.35 kPa) and located in Seismic Design Category A, B
or C. In Seismic Design Categories Dy, D, and D,, founda-
tion walls shall comply with Section R404.1.4. Insulating
concrete form foundation walls supporting above-grade
concrete walls shall be reinforeed as required for the above-
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TABLE R404.1.1(5)
CONCRETE FOUNDATION WALLSM i

o MINIMUM VERTICAL REINFORCEMENT SIZE AND SPACING® 224!
© . . Soilclasses* and designlateral soil (psf per footof depth)
MAXIMUM GW, GP, 5W and SP ; GM, GC, SM, SM-5C and ML SC, ML-CL and inorganic CL
MAXIMUM | UNBALANCED | 30 : a5 60
H‘:JI?ELI}I-T BHJ:E?gII-:I!‘II:bL T Minimum wall_t__l_'lli_t_.:_k_n_ess__(inchas) .
(feet) freet) 55 75 95 | 115 | 55 75 | 95 11.5 5.5 | 75 | 95 ! 1.8
I~ 4 e | pc " pc | pc i pc | P pc | Bc | Pc | PC | PC | BC
5_ 5 pc | PC__PC | PC - PC_| PC | PC __PC PC__PC_, PC PC_ |
4 PC PC PC PC PC PC PC PC PC : PC PC PC
6 5 pc | pc ' pc | pC ' PC | PCt | PC | PC [#@35, PCE | PC | PC
6 PC PC  PC PC  #5@48"| PC PC | PC  |#5@36”| PC PC PC |
| 4 PC PC PC PC PC PC PC | PC PC PC PC PC
| 5 PC | PC ' PC PC PC PC PC PC  |#5@47"| PC PC PC
7 ] 6 PC PC PC PC  #5@42"| PC | PC PC  |#6@43"|#5@48"| PCt | PC
7 #5@46”| PC PC PC  #6@42" |#5@46"| PCS PC #6@34" [ #6@487| PC PC
4 PC PC + PC PC ' PC PC | PC PC PC PC PC PC
5 PC PC PC PC  #4@38"| PCt | PC | PC |#5@43"| PC PC i PC
& 6 #4@377| PCt PC PC #5@37", PC PC PC  |#6@377|#5@43"; PCe pC
7 |#5@40°| PC i PC_| PC |#6@377'#5@41"|_ PC | PC |#6@34" #6@43"_PC | PC
8 #o@A3" | #5@47"  PCE PC #6@34” #6@43"| PC PC #6@277|#0@32" |#0@44"%| PC
{4 | pc | PC PC | PC PC I PC | _PC pc | pc | Pc | pc | PC
5 PC PC_| PC PC l#4@35”? PCt PC PC #5@40”; PC | PC* i PC
6 #4@34"| PCt PC PC #6@48"| PC | PC__| PC  #6@36” #5@39° PC:  PC
? 7 #5@36"| PC_ PC PC #6@34_1_’_’_|#5@37”| PC_ | PC_ i#6@33”:#6@38”;#5@3?”; PCE
8 46@38"|#5@417 | PC: | PC #6@33 | #6@38” #5@3771  PCE I#6@24" #7@39" |#6@39"|#4@48™
9 He@34” _g@_@_qti PC PC |#6@26’_’ #7@417 #6@41”,  PC_ |#6@15" #7@31” [#71@41"| #6@39”
4 _ | pc | Pc_ Pc | PC Pc | PC | PC . PC | PC PC _PC | PC
5 PC_| PC_ PC | PC i#@33"| Pct | pC i PC_ l#s@3s’, pC | PC | PC
| 6 |#5@487| PCE | PC PC |#6@45"_ | PC | PC | PC #5@34”]#5@37”_ PC | PC
10 7 #@477| PC  PC | PC ,#6@34"|#6@48"| PC PC  [#6@30” #6@35" |#6@48”] PCs
g #6@34" | #5@38": PC PC #6@307 | #7@47" |#6@47”| PCE  (#6@22" ¥T@3I5" #7@48" #6@45™
9 |#6@34” #6@417° #4@48" PCE #6@23" | #7@377 | #7@48" [ #4@48™ | DR [#6@227 |#7@37"|#7@47”
P 10 #6028” | #7@45"! #6@45” | PC ! DR [#7@31”|#7@40”| #6@38” | DR #6@22" #7@30" #7@38"

For 8L 1inch=2534 mm, | foot = 304.8 mnm, 1 pound per square foot = 0.0479 kPa: 1 pound per square foot per foot = 0.157 kPa/mm.

a.

b,

<.

og

Soil ¢lasses are in accordance with the United Soil Classification System. Refer t¢ Table R405.1

Unbalanced backfill height is the difference in height of the exterior and interior finish ground levels. Where there is an interior concrele slab, the unbalanced back-
{1l height shall be measured from the exterior finish ground level (o the top of the interior concrete slab.

The size and spacing of vertical reinforcement shown in the rable is based on the use of reinfarcement with a minimum yield strength of 60,000 psi. Vertical rein-
torcement with a minimum yield strength of 40,000 psi or 50,000 psi is permitted, provided the same size bar is used and the spacing shown in the table is reduced
by multiplying the spacing by 0.67 or 0.83, respectively.

. Vertical reinforcement, when required, shall be placed nearest the inside face of the wall a distance d from the outside face (soil side) of the wall. The distance @ is

equal o the wall thickness, t, minus 1.25 inches plus onc-half the bar diameter, db (d =t - (1.25 + db/2), The reinforcement shall be placed within a tolerance of 313
inch where d is less than or equal to 8 inches, or = '/; inch where d is greater than § inches.

. Inlieu of the reinforcement shown, smaller reinforcing bar sizes and closcr spacings resulting in an equivalent cross-sectional area of reinforcement per linear foot

of wall are parmitled.

. Concrete cover for reinforcement measured from the inside face of the wall shall not be less than %, inch. Concrete cover for reinforcement measuared from the out-

side face of the wall shall not he less than 1')’2 inches for No. 5 bars and smaller, and not less than 2 inches for larger bars.

. The minimum thickness is permitted to be reduced 2 inches, provided the minimum specified compressive strength of concrete £, is 4,000 psi.

{continued)
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J-
k.

TABLE R404.1.1(5)}—continued
CONCRETE FOUNDATION WALLS" "k

h. A plain concrete wall with a minimum thickness of 11.5 inches is permitted, provided minimum specified compressive strength of concrete, £, is 3,500 psi.
i. Concrete shall have a specified compressive strength of not less than 2,500 psi at 28 days, unless a higher strength 1s sequired by note g or h,

“DR™ means design is required in accordance with ACI 318 or ACI 332,
“PC™ means plain concrete.

1. Where vertical reinforcement is required, horizontal reinforcement shall be provided in accordance with the requirements of Section R404.4.6.2 for ICF founda-

86

tion walls.

grade wall immediately above or the requirements in Tables
R404.4(1), R404.4(2), R404.4(3), R404.4(4) or R404.4(5},
whichever is greater.

R404.4.2 Flat insutating concrete form wall systems. Flat
ICF wall systems shail comply with Figure R611.3, shall
have a minimum concrete thickness of 5.5 inches (140 mm),
and shall have reinforcement in accordance with Table
R404.4(1), R404.4(2) or R404.4(3). Alernatively, for
7.5-inch (191 mm) and 9.5-inch {241 mm) flat ICF wall sys-
terns, use of Table R404.1. [{5) shall be permitted, provided
the vertical reinforcement is of the grade and located within
the wall as required by that table,

R404.4.3 Waftle-grid insulating concrete form wall sys-
tems. Waffle-grid wall systems shall have a minimum nom-
inal concrete thickness of 6 inches (152 mm) for the
horizontal and vertical concrete members (cores) and shall
be reinforced in accordance with Table R404.4(4). The min-
imum core dimension shall comply with Table R611.2 and
Figure RG11.4.

R404.4.4 Screen-grid insulating concrete form wall sys-
tems. Screen-grid ICF wall systems shall have a minimum
nominal concrete thickness of 6 inches (152 mm) for the
honzontal and vertical concrete members (cores). The mini-
mum core dimensions shall comply with Table R611.2 and
Figure R611.5. Walls shall have reinforcement in accor-
dance with Table R404.4(5).

R484.4.5 Concrete material. Ready-mixed concrete for
insulating concrete form walls shall be in accordance with
Section R402.2, Maximum slump shall not be greater than 6
inches {152 mm) as determined in accordance with ASTM
C 143. Maximum aggregate size shall not be larger than ¥,
inch (19.1 mum).

Exception: Concrete mixes conforming 1o the ICEF man-
ufacturer’s recommendations.

R404.4.6 Reinforcing steel.

R404,4.6.1 General. Reintorcing steel shall meet the
requirements of ASTM A 615, A 706 or A 996, The min-
imum vield strength of reinforcing steel shall be 40,000
psi (Grade 40) (276 MPa). Vertical and horizontal wall
reinforcements shall be placed no closer to the outside
face of the wall than one-halt the wall thickness. Steel
reinforcement for foundation walls shall have concrete
cover in accordance with ACT 318.

Exception: Where insulated concrete forms are used
and the form remains in place as cover for the con-
crete, the minimum concrete cover for the reinforcing
steel is permitted Lo be reduced to %, inch (19.1 mm).

R404.4.6.2 Horizontal reinforcement. When vertical
reinforcetnent is required, ICF foundation walls shall
have horizontal reinforcement in accordance with this
section, ICF foundation walls up to § feet (2438 mm) in
height shall have a minimum of one continuous No. 4
horizontal reinforcing bar placed a1 48 inches (1219 mm)
on center with one bar located within 12 inches (305
mm]) of the top of the wall story. ICF Foundation walls
greater than & feet (2438 mm) in height shall have a mini-
mum of one continuous No. 4 horizontal reinforcing bar
placed at 36 inches {914 mm) on center with one bar
located within 12 inches (305 mm} of the top of the wall
story.

R404.4.6.3 Wall openings, Vertical wall reinforcement
required by Section R404.4,2, R404.4.3 or R404.4.4 that
is interrupied by wall openings shall have additional ver-
tical reinforcement of the same size placed within 12
inches (305 mun) of each side of the opening.

R404.4.7 Foam plastic insulation, Foam plastic insulation
in insulating concrete foam construction shall comply with
this section,

R404.4.7.1 Material. [nsulating concrete form material
shall meet the surface burning characteristics of Section
R314.3. A thermal barricr shall be provided on the build-
ing interior in accordance with Section R314.4,

R404.4.7.2 Termite hazards. ln arecas where hazard of
termite damage is very heavy in accordance with Figure
R301.2(6), foam plastic insulation shall be permitted
below grade on foundation walls in accordance with one
of the following conditions:

1. When in addition to the requirements in Scclion
R320.1, an approved method of protecting the
foam plastic and structure from subterranean ter-
mite damage is provided.

2. The structural members of walls, floors, ceilings
and roofs are entirely of noncombustible materials
or pressure preservatively treated wood.

3. On the interior side of basement walls,

R444.4.8 Foundation wall thickness based on walls sup-
ported. The thickness of ICF foundation walls shall not be
less than the thickness of the wall supported above,

R404.4.9 Height above finished ground. ICF foundation
walls shall extend above the finished ground adjacent to the
foundation at ail points a minimum of 4 inches (102 mm)
where masonry veneer is used and a minimum of 6 inches
{152 mm) elsewhere.
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. GALVANIZED OR STAINLESS STEEL STRAPS, WMIN, NINE 16d MAILS PER STRAP
— MIN. 27 " WIDE BY 12 GAGE THICK,
‘\ MIN. 2 FROM EDGE OF PIER. TYP. . TREATED
\ SILL FLATE

\ PIERS SPACED NOT

s . MORE THANB-0"O.C., .~
| TYP. ]
\ | il ¢

LR

O
Qeemr,
N\
“\
R

R

&

FITTIFSNSS.

lA

MIN. 8" X 16" MASONRY PIER. TYP.

WMAMMAMAVINLL

AT i Ml e b e

WMIN, TWO 8 GAGE BOX TIES OR TWO
T HASONRY HEADERS AT 8° 0.C. EAGH PIER

STRAPS ANCHORED WITH 90 DEGREE HOOK. MIN. TWO STRAPS PER PIER,
T MIN. 4" EMBEDMENT INTO FOQTING, MIM. 1.75" HORIZ. LEG EXTENSION

DOUBLE RIM JOISTS

MIN. 18 GAGE PLATE __—] L
CONNECTORS AT
MAX, 121N, Q.C, (TYF)

MIN, 4 IN. MASONRY
CURTAIN WALL

. For SI: 1 inch =254 mm, 1 foot = 304.8 mm, | degree = 0.0157 rad.

FIGURE R404.1.5(1}
FOUNDATION WALL CLAY MASONRY CURTAIN WALL WITH CONCRETE MASONRY FIERS
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TABLE R404.2.3
PLYWOOD GRADE AND THICKNESS FOR WQOD FOUNDATION CONSTRUCTION
{30 pct equivalent-fluid weight soil pressure)

FACE GRAIN ACROSS STUDS FACE GRAIN PARALLEL TOQ STUDS
Minlmum Minimum
HEIGHT OF FILL | STUD SPACING lhickness thickness
(inches) | finchesy | Grade® {inches) Span rating _ Grade® | {Inr.:_hes}"-“ | _ Span rating _
' 12 B 15, 32/16 A Bt : 3216 |
24 I T B B3/ e
i6 B b, 32/16 A Uit 32/16
- - . _ B UL Splyy | 4020 _
12 B 157, 32/16 A 5y, 32116
| B _ | wg@sply 316
36 o ] B ,@sply | 4000
16 B 15,58 32016 A O 40
- | e . _.__I B Pl |r 4824
12 B 157, 32/16 A B¢ /6
i R . ] o _ B Sl @,Sply) | 40020
16 B | 1949 40/20 }* A et A0/20.
_ A B 48/24

For SI. 1 inch =254 mm, 1 [oot = 304 8 mm, 1 pound per cubic fuol =0.1572 kN/oT,
4. Plywood shall be of the following minimum grades in accordance with DOC PS | or DOC PS 2:

i. DOCPS 1 Plywood grades marked:
L4, Swuctural [ C-D (Exposure 1}
1.2. C-D (Cxposure 1)
2. DOC PS 2 Plywood grades marked:
2.1. Swuctoral [ Sheathing (Exposure 1)
2.2, Sheathing (Exposure 1}

3. Where amajor portion of the wall is exposed above ground and a better appearance is desired, the following plywood grades marked exterior are suitable:
3.1 Swuctoral [ A-C, Structural 1B-C or Structural 1 C-C (Plugged) in accordance with DOZC PS |
3.2, A-CGroup 1, B-C Group 1, C-C {Plugged) Group 1 or MDO Group 1 in accordance with DOC PS 1

3.3, Single Moor in accordance with DOC PS 1 or DOCPS 2

b. Minimum thickness 15;32 inch, except crawl space sheathing may be 3}’3 inch for face grain across studs 16 inches on center and maximum 2-fool depth of unequal

fill.

¢. Forthis fill height, thickness and grade combination, pangls that arc comtinuous over less than three spans (across less than threg stud spacings ) require blocking 16
inches above the bottom plate. Offset adjacent blocks and fasten through studs with two 16d corrosion-resistant nails at each end.

R4404.4.10 Backfill placement, Backfiil shall be placed in
accordance with Section R404.1.7.

R404.4.11 Drainage and dampproofing/waterproofing.
ICF Tfloundation basements shall be drained and
dampproofed/waterproofed in accordance with Sections
R403 and R406.

R404.5 Retaining walls, Retaining walls that are not latcrally
supported at the top and that retain in excess of 24 inches (610
mm) of unbalanced fill shall be designed to ensure stability
against overturning, shiding, excessive foundation pressure and
walcr uplift. Retaining walls shall be designed for a safety fac-
tor of 1.5 against Jateral sliding and overturning,

a8

SECTION R405
FOUNDATION DRAINAGE

R405.1 Concrete or masonry foundations. Drains shall be
provided around all concrete or masonry foundations that retain
earth and enclose habitable or usable spaces located below
grade. Drainage tiles, gravel or crushed stone drains, perforated
pipe or other approved systems or taterials shall be installed a
or below the area to be protected and shall discharge by gravity
or mechanical means into an approved drainage system. Gravel
or crushed stong drains shall extend at least 1 foot (305 mm)
beyond the outside edge of the footing and 6 inches (152 mm)
above the top of the footing and be covered with an approved fil-
ter membrane material. The top of open joints of drain tiles shail
be pretected with strips of building paper, and the drainage tiles
or perforated pipe shall be placed on a minimum of 2 inches (51
mm) of washed gravel or crushed rock at least one sieve size
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TABLE R404.4(1)

5.5-INCH THICK FLAT ICF FOUNDATION WALLS™® ¢

FOUNDATIONS

-

. _MN ; _.
HEIGHT OF BASEMENT | MAXIMUM UNBALANCED — Soil classes anfl design lateral soll load (psi per foot of depth) .
WALL i BACKFILL HEIGHT® GW, GP, 5W and SP GM, GC, 5M, SM-SC and ML | SC, ML-CL and inorganic CL
{feet) | (festy 30 . 60
4 #4@48” | #@4s” #4@48"
" #3@12", #4@22", #3@8" #4@14”;
) o e #5@32” #5@20": #6@26"
8 p #3@ 127 #4@227, #3@8"; #4@ 14" #I@6™: #4@10”:
L #5@307 #5Q20" #6@24” #5@ 147, #6@20”
. pey- e | mestmews | #3047 406
) _ #5@2YH6@267 #5@147 #6@187 | H#5@107 #6@147
B 4 #4@48" | #4@48” #4@48"
A 5
| ~ ., . o .
5 @45 #1012 #4@20 [ #1308, @14’
T ) _ H5@28”, #6@36” #5@207; $6@22
. $3@10”; #4@20"; 306", #4@12"; #4@8",
9 | _#5@28"7,46@347 | #5@18"; #6@20” #5@147, 46@ 16"
] @Y, 44@ 147, ) . @6,
T e seeyy | MEBBCILHCIT | wse 0 @1y
#3@6”, #4@107; " #A@4”;
r 8 #5@147 4e@le” | OO I@IT Ae #506"; #6@8"
L 4 #M@48" e J #4@48”
' . B #E18 . 6 #H@14”;
. | . S mew #5@20", #6@307 | #5@18”; #6@20"
p #3@ 107, #4@18”; T BEE #@177 | #3304 #es”:
0 | #5@24% 46@307 | #45@16%#6@18” ‘ #5@ 127 #6@ 147
: S L 6
#I@6", #1@127, i A HA @R S G177 ! #I@H",
T  #seleseely  POVIHERNEeT  ysee w@10”
8 @R 450 17 #6014 $4@E"; #508": #6@12” | #@4";
_ . T _ T L e #@y”
g 9 HA@E” #5@ 107 6@ 127 | #4@47, #5067, #6@]” #5@4”; #6@6”

For 8T: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square inch = 6.885 kPa, 1 pound per square foot = (L3479 kPa.

4, This table is based on concrete with 2 minimum specified concrere strength of 2500 psi, reinforcing steel with a minimum yield serength of 40,000 psi. When rein-
forcing steel with a minimum yteld strength of 60,000 psi is used, the spacing of the reinforcement shall he increased to 1.5 times the spacing value in the table bat
in no case greater than 48 inches on cenler.

. Deflection criterja: /240,

noan oo

. Interpolation berween rehar sizes and spacing 1s not permitted.
. Unbalanced backfill heighs is the difference in height of the exterior and interior finished pround. Where an inlerior concrete slabis provided, the unbalanced back-

fill height shall be measured from the exterior finished ground level to the top of the intcrior concrete slab.

-

larger than the tile joint opening or perforation and covered with
not less than 6 inches (152 mm) of the same material.

Exception: A drainage systern is not required when the
is installed on well-drained ground or

foundation

. Soil classes are in accordance with the Urified Soil Classification System. Refer 1o Table R4035.1.

. This table is not intended to prohibit the use of an ICF manufacturer’s tables bused on engineering analysis in accordance with AC1 318,

R405.2.1 Base. A porous layer of gravel, crushed stone or
coarse sand shall be placed to a minimum thickness of 4

inches (102 mm) under the basement floor, Provision shall

sand-gravel mixture soils according to the Unified Soil

Classification System, Group 1 Soils, as detailed in Table

R405.1.

R405.2 Wood foundations. Wood toundations enclosing hab-

be made for automatic draining of this layer and the gravel
or crushed stone wall footings.

R405.2.2 Moisture barrier. A 6-mit-thick (0.15 mm) poly-

ethylene moisture barrier shall be applied over the porous
fayer with Lhe basement Moor constructed over the polyeth-

itable or usable spaces located below grade shall be adequately

drained in accordance with Sections R405.2.1 through

R405.2.3.
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ylene,

R405.2.3 Drainage system. In other than Group I soils, a

sump shall be provided o drain the porous layer and footings.
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TABLE R404.4(2)

7.5-INCH-THICK FLAT ICF FOUNDATION WALLS®5cd¢

MINIMUM VERTICAL REINFORCEMENT SIZE AND SPACING
HEIGHT OF N ANED Soil classes? and design fateral soil load (pst per foot of depth)
BASEMENT WALL‘ BACKFILL HEIGHT' GW, GP, 5W and 5P GM, GC, SM, SM-5C and ML SC, ML-CL and inorganic CL
{feet) (feet) 30 45 60
@6 #4@12";
. ¢ NR NR H5@ 18", #6@24"
| ; NR #3@8" #4@ 14", $@6”, #4@ 10,
N #5@20%, #6@28" H5@16"; H6@20"
B 1e14”;
6 ] ~ NR N/R #5@20"; 86@28"
. ; VR naec” me; #3@4"; 1@8";
#S@ 18", #6@26" #5@14", #6@ 18
g $@8" #4@14", #@4”, 448" B@I" #@6";
- ) #5@22"; #6@28" #5@14"; #6@18” #5@10”, 96@ 14"
HR@6"; #4@12;
6 NR NR 5@ 18", #6@26”
, VR H@E", @12 #3@4", $4@8";
0 L o #5@18"; #6@24" _ #ent#els’ |
) H306" #4@ 12", B4 #@Y; H3@4", #4@6"
| #sen” #e@26" 45@ 12", #6@ 16" #5@8” #6@12" |
o $I@6”: $4@10”; H3@4" #4@6”; H@4" 5 @6
#5@147; $6@207 45@ 107 46@12” #6@ 10" -,

B For S@: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895 kPa, 1 puund per square foot = 0.0479 kPa.
a. This table is based on concrete with a minimum specified concrete strength of 2500 psi, reinforcing steel with 2 minimum yield strength of 40,000 psi. When rein-
forcing steel with a minimum yield strength of 60,000 psi is used, the spacing of the reinforcement shall be increased to 1.5 times the spacing value in the table.

. N/R denotes “not required.”
. Deflection criteria; L2400,
. Interpolation between rebar sizes and spacing is not permitied.

(=N eI o

=

. This tabe is not inlended w prohibil the use of an [ICF manufaciurer’s lables based on engineering analysis in accordance wilh ACI 318,

. Unbalanced backfill height is the difference in height of the exterior and interjor finished ground. Where an interior concrete slab is provided, the unbalunced back-

fill height shall be measured from the exterior finished ground level to the top of the interior concrete slab.

The sump shall be at least 24 inches (610 mm) in diameter or
20 inches square (0.0129 m?), shall extend at least 24 inches
(610 mm) below the bottom of the basement floor and shall
be capable of positive gravity or mechanical drainage to
remove any accumulated water, The drainage system shall
discharge into an approved sewer system or to daylight.

SECTION R406
FOUNDATION WATERPROOFING
AND DAMPPROQOFING

R406.1 Concrete and masonry foundation dampproofing.
Excepl where required by Section R406.2 10 be waterproofed,

I foundation walls that retain earth and enclose interior spaces
and floors below grade shall be dampproofed from the top of
the footing to the finished grade. Masonry walls shall have not
less than % inch (9.5 mm) portland cement parging applied to
the exterior of the wall. The parging shall be dampproofed in
accordance with one of the following:

1. Bituminous coating.

2. 3 pounds per square yard (1.63 kg/m?} of acrylic modi-
fied cement.

3, 1/8-inch (3.2 mm) coat of surface-bonding cement com-
plying with ASTM C 887,

80

4. Any material permitted for waterproofing in Section
R406.2,

5. Other approved metheds or materials.

Exception: Parging of unit masonry walls is not
required where a material is approved for direct appli-
cation to the masonry.

Concrele walls shall be dampproofed by applying any one of
the above listed dampproofing materials or any one of the
walerproofing materials listed in Scetion R406.2 to the exterior
of the wall.

R406.2 Concrete and masonry foundation waterproofing,
In areas where a high water table or other severe sojl-water con-
ditions are known to exist, exterior foundation walls that retain
earth and enclose interior spaces and floors below grade shall
be waterpreofed from the top of the footing to the finished
grade. Walls shall be waterproofed in accordance with ene of
the following:

1. 2-ply hot-mopped telts.

2. 55 pound (25 kg) roll roofing.

3. 6-mil (0.15 mm) polyviny] chioride.

4, 6-mil (0.15 mm) polyethylene.

5. 40-mil {1 mm) polymer-modified asphalt.
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TABLE R404.4(3)
8.5-INCH-THICK FLAT ICF FOUNDATION WALLSg® 25 d.°

i MINIMUM VERTICAL REINFORCEMENT SIZE AND SPACING !
MAXIMUM . q . .
HEIGHT OF | UNBALANCED | Soil classest and design fateral soil load {psf per foot of depth} |
BASEMENT WALL BACKFILL HEIGHT GW, GP, 5W and 5P GM, GC, SM, SM-5C and ML 5C, ML-CL and Inorganic CL
{feet) {feet) N 30 45 o 60
I R S | _NR N/R N/R
| 6 | N/R N/R N/R
#I@6", #4@ 127,
9 ’ R R #5187, #6@26"
8 N/R #3I@6"; #A@ 12", #3@4"; #4@8";
| | _ L #3@18"; ﬁ_ﬁ@Zﬁ” _____ #5@14"7, #o@ 18”7
] S i I _ N/R N/R N/R !
I 6 _NR NR NAR o
|
' B@6" #4@107; 1
10 L 1 L NR N _I:UR _ #5@18"; #6@24" !
g NR #@6"; #4@127, #3@4"; #14@8"; '
#5@16"; #6@24" #3@ (27, #6@16"
b - |
9 #i@4”; #4@ 107, #3@4”; $4@8"; #3@4"; #1@6";
#5@ 147, #6@20" #5@12", #o@18" #5@10", Ho@ 127 5|

For 8I: 1 inch = 25.4 mm, | foot = 304.8 mm, | pound per square inch = 6.895 kPa, 1 pound per square oot = (L0479 kPa.
This tablc is based on concrete with 2 minimom specified concrete strength of 2500 psi, reinforcing steel with a minimum yield strength of 40,000 psi. When rein-
forcing steel with a minimurn yield strength of 60,000 psiis used, the spacing of the reinforcement shatl be increased to 1.5 times the spacing valuc in the table.

A

[ BT =T+ B o

. This table is not intended to prohibit the nse of an ICF manufacturer’s tables based on engincering analysis in accordance with ACE 318,
. N/R denotes “not required.”

. Deflection criteria: /240,

. Interpolation besween rebar sizes and spacing is not permitted.

Unbalanced backfill height is the dilference in height of the exterior and interior finished ground. Where an interior concrete slab is provided, the unbalanced back-
fill height shall be measurcd from the exterior Hnished ground level to the top of the interior concrete slab

6. 60-mil (1.5 mm} flexible polymer cement.

7. 'f; inch (3 mm) cement-based, fiber-reinforced, water-
proof coating.

8. 60-mil (0.22 mm) solvent-free liquid-applied synthetic
rubber,

Exception: Organic-solvent-based products such as hydro-
carbons, chlerinated hydrocarbons, ketones and esters shall
not be used for ICF walls with expanded polystyrene form
material. Use of plastic roofing cements, acrylic coatings,
[atex coatings, mortars and pargings to seal ICF walls is
permitted, Cold-setting asphalt or hot asphalt shall conform
te type C of ASTM D 449. Hot asphalt shall be applied at a
temperature of less than 200°F (93°C).

All joints in membrane waterproofing shall be lapped and
sealed with an adhesive compatible with the membrane.

R406.3 Dampproofing for wood fonndations. Wood tfounda-
tions enclosing habitable or usable spaces located below grade
shall be dampproofed in accordance with Sections R406.3.1
through R406.3.4.

R406.3.1 Panel joint sealed. Plywood panel joints in the
foundation walls shall be sealcd full length with a caulking
compound capable of producing a moisture-proof seal
under the conditions of temperature and moisture content ag
which it will be applicd and uscd.

2006 INTERNATIONAL RESIDENTIAL CODE®

. Soil classes are in accordance with the Unified Suil Classification System. Refer o Table R405.1.

R406.3,2 Below-grade moisture barrier. A 6-mil-thick
(.15 mm) polyethylenc film shall be applied over the
below-grade portion of exterior foundation walls prior to
backfilling. Joints in the polyethylene film shall be lapped 6
inches (152 mm} and sealed with adhesive. The top edge of
the polyethylene film shall be bended to the sheathing to
form a seal. Film areas at grade level shall be protected from
mechanical damage and exposure by a pressure
preservatively treated lumber or plywood strip attached 1o
the wall several inches above finish grade level and extend-
ing approximately 9 inches (229 mm) below grade. The
Joint between the strip and the wall shall be caulked full
length prior to fastening the strip to the wall, Other cover-
ings appropriate to the architectural treatment may also be
used. The polyethylene film shall extend down to the bot-
tom of the wood footing plate but shall not overlap or extend
into the gravel or crushed stone footing.

R406.3.3 Porous fill. The space between the excavation and
the foundation wall shall be backfilled with the same mate-
rial used for footings, up to a height of | foot {305 mm)
above the footing for well-drained sites, or onc-half the total
back-till height for poorly drained sites, The porous fill shall
be covered with strips of 30-pound (13.6 kg) asphalt paper
or 6-mj] (0.15 mm) polyethylene to permit water seepage
while avoiding infiltration of fine soils.
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TABLE R404.4(4)
WAFFLE GRID ICF FOUNDATION WALLS= =
MINIMUM VERTICAL REINFORCEMENT SIZE AND SPACING
MINIMUM NOMINAL HEIGHT OF ! Ur?::llr::gED - Soil classes” and design lateral sail load (psf per foot of depth) »
WALL THICKNESS' | BASEMENT WALL | BACKFILL HEIGHTY | GW, GP, 5W and SP | GM, GC, SM, SM-SC and ML SC, ML-CL and inorganic CL
(Inchas) (fect) | {feet) 30 ] 45 60 |
| 4 #4@48” #3I@ 12" #4@24" #3@12” |
! 2 B e I H5@247 | #@12” #7@12”
R 3  #4@127 Design required Design required
5 _______|—_ 7 _ #7@12" _Design required Design required
. 4 B4@4R" | #3@127 #5@247 #3@12”
6 9 5. e . Design required
6 #3@127 | Design required Design required
7 Design required Design reguired Design required
4 #4@48" | #@127 #3@12”
o 5 #3@12” Design required Design required
6 _ ' Design reqmred ______ Design required Design required |
| _ i - 7 | Design required Design required Design required
4 NR NR Y NR
g | 5 N/R e f;éi%?w; | #3@12"; #5@24"
6 BELTMOWS " i1 aso2e #@12"
7 #3@127; #6@247 #4@ 127 #5@12"
I R S S NR _
5 | NR L @12 #5e2” 3@ 12", #5@24”
_ 9 8 #3@ 12", #4@24" #4@)2” #1@12” ]
8 7| el ased” | #5@127 #@12"
‘ 8 #4@12” #5@12"” #8@12”
i ; 4 NR e Lzﬁ”@#;%@ 247 #3@12". #5@24”
5 N/R me ;26%’;1@24”; HA@127, H5@24"
| 10 B 6 | mennsses” | el #5@12”
7 #4@12" #5@12” #6@12"
8 #4@12" #O@12Y Design required
9 #5@12” Design reguired Design required

For SI: | inch =254 mm, | foot = 304.8 mun, 1 pound per square inch = 6.895 kPa, 1 pound per square foot = (.0479 kPa.

a. This table is based on concrete with a minimum specilied concrete strength of 2500 psi, reinforcing steel with a minimum yield steength of 40,000 psi. When rein-
lorcing steel with a minimum yield strength of 60,000 psi is used, the spacing oflhe reinforcement shall be increased 12 inches but in no case greater than 48 inches

on center.

. N/R denotes “‘not required.”
. Deflection criteria: Lf240,

[ N I =N =

. Interpolation hetween rebar sizes and spacing is not permitted.
. Refer to Table R611.4(2) for wall dimensions.
. Unbalanced backfill height is the difference in height of the exterior and interior finished ground. Where an interior concrete slab 1s provided, the unbd[dnccd buck-

fill height shall be measured from the exterior finished ground level to the top of the interior concrete slab,
h. Soil classes arc in accordance with the Uniticd Soil Classilication System. Relerito Table R405. 1.

92

. This table is pot intended 16 prohibit the use of an TCF manufacwirer’s tables based on engineering analysis in accordance with ACT 318,
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TABLE R404.4(5)
SCREEN-GRID ICF FOUNDATION WALLS® "%«
| MINIMUM VERTICAL REINFORCEMENT SIZE AND SPACING
MINIMUM NORINAL HEIGHT OF UN’“;:’I‘_';*‘&"ED L Soil classes” and design fateral soil load (psf per foot of depth}
WALL THICKNESS' BASEMENT WALL | BACKFILL HEIGHT® GW, GP, SWand 5P | GM, GC, SM, SM-5C and ML ‘ SC, ML-CL and Inorganic CL_
(inches) {feet) (feet) 3 45 _ 60 :
4 #4@48" we gg‘;?ﬂ"; #3I@12"; #5@24”
8 5 #@ 12 #@2U” me | wmer
8 wMe12 #5@12” | Design required
7 ! - H#H@12” __ Design required | Design required
. 4 #4@48" #3@ 12" #4@24" #3@12", #6@24”
il 5 #3@12"; #5@24” #@12” #1@12”
6 9 6 C #@12” _ Design required Design required
7 Design required Design required ' Design required
8 Dresipn required Design required ' Design required
L 4 | mess’ | #e1ni#ewn | #@12”
3 #3@12” #@12” : #1@12”
| 10 6 #@12” Design required l. Design required
‘ 7 Design reguired Dcsign required Design required
| | | g Design required Design required “ Design required

For 81: 1 inch =254 mm, | feot = 304.8 mm, | pound per square inch = 6.895 kPa, | pound per square foot = 0.047% kPa.
a. This table is based on concrete with a minimum specified concrete strengih of 2300 psi, reinforcing steel wilh a minimum yield sirength of 40,000 psi. When rein-
forcing steel with a minimum yield strength of 60,000 psi is used, the spacing of the reinlorcement in the shaded cells shall be increased 12 inches.

. N/R denotes “not required.”

. Deflection criteria: /240,

. Tnterpolation between rebar sizes and spacing is not permitted.
Retfer to Table RA11.4(2) for wall dimansions.

oy T oL T

. This iable is not intended to prohibit the use of an ICF manufacturer’s tubles based on engineering analysis in accordance with ACI 318,

. Unbalanced backfill height is the difference in height of the exterior and interior finished ground. Where aninterior concrete slab is provided, the unbalanced back-

filt height shall be measured from the exterior finished ground level to the top of the interior concrete stab.

-

R406.3.4 Backfill. The remainder of the cxcavated area
shalt be backfilled with the same type of soil as was removed
during the excavation.

SECTION R407
COLUMNS

R407.1 Wood column protection. Wood columns shall be
protecied against decay as set forth in Section R319,

R407.2 Steel eolumn protection. All surfaces (inside and out-
side) of steel celumns shall be given a shop coat of
rust-inhibitive paint, except for corrosion-resistant steel and
steel treated with coatings to provide corrosion resistance.

R407.3 Structural requirements. The columns shall be
restrained to prevent lateral displacement at the bottom end.
Wood columns shall not be less in nominal size than 4 inches by
4 inches (102 mm by 102 mm) and steel columns shall not be
less than 3-inch-diameter (76 mm) standard pipe or approved
equivalent.

Exception: In Seismic Design Categories A, B and C col-
umns no more than 48 inches {1219 mm) in height on a pier

2006 INTERNATIONAL RESIDENTIAL CODE®

. Soil classes are in accordance with the Unitied Soil Classification System, Refer to Table R403.1.

or footing are exempt from the bottom end lateral displace-
ment requirement within underfloor areas enclosed by a
continucus foundation.

SECTION R408
UNDER-FLOOR SPACE

R408.1 Ventilation. The under-floor space between the bot-
tom of the floor joists and the earth under any building {except
space occupied by a basement) shall have ventilation openings
through foundation walls or exterior walls. The minimum net
area of ventilation openings shall not be less than 1 square foot
(0.0929 m?) for each 150 square feet (14 m?) of under-floor
space area. One such ventilating opening shall be within 3 feet
(914 mum) of each corner of the building.

R408.2 Openings for under-floor ventilation, The minimum
net area of ventilation openings shall not be less than 1 square
foot (0.0929 m?} for each 150 square feet (14 m?) of under-floor
area. One ventilating opening shall be within 3 feet (914 mm)
of each corner of the building. Ventilation openings shall be
covered for their height and width with any of the following
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TABLE R405.1

PROPERTIES OF SOILS CLASSIFIED ACCORDING TO THE UNIFIED SOIL CLASSIFICATION SYSTEM

UNIFIED SOIL | VOLUME CHANGE
SO CLASSIFICATION DRAINAGE FROST HEAVE POTENTIAL
GROUP | SYSTEM SYMBOL SOIL DESCRIPTION CHARACTERISTICS® POTENTIAL EXPANSION"
GW \/_Vell-gradec! gravels, gravel sand mixtures, Good Low Low
little or no fines e
GP qurly grﬂgled gravelslor gravel sand Good Low Low
— mixtures, livle orno fines A
. Well-graded sands, gravelly sands, little or .
Group I SW 16 fines & Y Good Low Low
Sp Poorly. graded sands or gravelly sands, little Good Low Low
or no fines .
GM Silty gravels, gravcl-sand-silt mixtures : Good ____ Medium Low
[ i
M 'Silty sand, sand-silt mixtures =~ Good ; Medium Low
GC Clayey gravels, gravel-sand-clay mixtures Medium Mediom lLow
SC Clayey sands, sand-clay mixiure ' Medium Medium Low
Inorganic silts and very fine sands, rock
Group | ML flour, siliy or clayey fine sands or clayey Medium High Low
silts with slight plasticity ]
Inorganic clays of low 1w medium plasticity, Medium
CL gravelly clays, sundy clays, silty clays, lean Medium Medium .
to Law
clays L _ ﬂl
CH Inorganic clays of high plasticity, fat clays Poor Medinm High :
Group IIT Inorganic silts, micaceous or diatomaceous . .
ol ME Line sandy or siky soils, elastc sihs poer Fiteh et -
oL O]Tga_m‘c ilts and organic silty clays of low Poor Medium Medium ‘
- plasticity N
Group 1V OH Orgamf: E]ays of medium to high plasticity, Unsatisfactory Medium High I
jorganic silts B Do : -
1 T -
Pt Peat and other highly crganic scils Unsatisfactory ! Medinm i High ]
For 8I:  1inch =254 mm.

a. The percolation rate for good drainage is over 4 inches per hour, medium drainage is 2 inches to 4 inches per hour, and poor is tess than 2 inches per houor
b. Scils with a low potential expansion typicalty have a plasticity index (PT) ol 0 to 15, soils with a medium potential expansion have a PTof 10 to 35 and soils with a
high potential expansion have a PI greater than 20 '

materials provided that the least dimension of the covering
shall not exceed '/, inch {6.4 mm}:

1. Perforated sheet metal plates not less than 0.070 inch
{1.8 mum} thick.

Expanded sheet metal plates not less than 0.047 inch (1.2

mm) thick.

R

Cast-iron grilt or grating.
. Extruded load-bearing brick vents.
Hardware ¢cloth of (0.0335 inch {0.89 mum) wire or heavier.

Corrosion-resistant wire mesh, with the least dimension

being ' inch (3.2 mm).

R408.3 Unvented crawl space. Ventilation openings in
under-floor spaces specified in Sections R408.1 and R408.2
shall not be required where:

1. Exposed earth is covered with a continuous vapor
retarder. Joints of the vapor retarder shall overlap by 6

94

inches (152 mm) and shall be sealed or taped. The edges
of the vapor retarder shall extend at least 6 inches (152
mm} up the stem wall and shall be attached and sealed to
the stem wall; and

. One of the following is provided for the under-floor
space:

2.1. Continuously operated mechanical exhaust ven-
tilation at 4 rate equal to | cfim (0.47 L/s) for each
50 fe2 (4.7 m?) of crawlspace floor arca, including
an air pathway to the common arca {such as a
duct or transter grille}, and perimeter walls insu-
lated in accordance with Section N1102.2.8;

2.2. Conditioned air supply sized to deliver at a rate
equal to | ¢fm (0.47 L/s) for each 50 ft* (4.7 m?)
of under-floor area, including a return air path-
way (0 the comman area (such as a duct or trans-
ter grille), and perimeter walls insulated in

accordance with Section NE102,2.8:
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2.3. Plenum complying with Section M1601.4, if
under-floor space is used as a plenum.

R408.4 Access. Access shall be provided to all under-floor
spaces. Access openings through the floor shall be a minimum
of |8 inches by 24 inches (457 mm by 610 mm). Openings
through a perimeter wall shall be not less than 16 inches by 24
inches (407 mm by 610 mm}. When any portion of the
through-wall access is below grade, an areaway not less than 16
inches by 24 inches (407 mm by 610 mm) shall be provided.
The bottom of the areaway shall be below the threshold of the
access opening. Through wall access openings shall not be
located under a door to the residence. See Section M1305.1.4
for access requirements where mechanical cquipment is
located under floors.

R408.5 Removal of debris, The under-floor grade shall be
cleaned of all vegetation and organic rmaterial. All wood forms
used for placing concrete shall be removed before a building is
occupied or used for any purpose. All construction materials
shall be removed before a building is occupied or used for any
purpose.

R408.6 Finished grade. The finished grade of under-floor sur-
face may be located at the bottom of the footings; however,
where there is evidence that the groundwater table can rise to
within @ incties (152 mm) of the finished floor at the building
perimeter or where there is evidence that the surface water does
not readily drain from the building site, the grade in the
under-floor space shall be as high as the outside finished grade,
unless an approved drainage system is provided.

R4038.7 Flood resistance. For buildings located in areas prone
to flooding as established in Table R301.2(1):

1. Walls enclosing the under-floor space shall be provided
with flood openings in accordance with Secrion
R324.2.2.

2. The finished ground level of the under-floor space shall
be equal to or higher than the outside finished ground
level.

Exception: Under-floor spaces thal meet the require-
ments of FEMA/FIA TB 11-1.
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CHAPTER 5
FLOORS

SECTION R501
GENERAL

R501.1 Application. The provisions of this chapter shall con-
trol the design and construction of the floors for all buildings
including the floors of attic spaces used to house mechanical or
plumbing lixtures and equipment.

R501.2 Requirements. Floor construction shall be capable of
accommodating all loads according to Section R301 and of trans-
mitting the resulting loads to the supporting structural elements,

SECTION R502
WOOD FLOOR FRAMING

R502.1 Identification. Load-bearing dimension lumber for
joists, beams and girders shall be identified by 4 grade mark of
a lumber grading or inspection agency that bas been approved
by an accreditation body that complies with DOC PS 20. In lieu
of a grade mark, a certificate of inspection issued by a lumber
grading or inspection agency meeting the requirements of this
section shall be accepted.

R502.1.1 Preservative-treated lumber. Preservative treated
dimension lumber shall also be identified as required by Sec-
tion R319.1.

R502.1.2 Blocking and subflooring. Blocking shall be a
minimum of utility grade lumber. Subflooring may be a mini-
mum of utility grade lumber or No. 4 common grade boards,

R502.1.3 End-jointed lumber. Approved end-jointed lum-
ber identified by a grade mark conforming to Section
R502.1 may be used inteechangeably with solid-sawn mem-
bers of the same species and grade.

R502.1.4 Prefabricated wood I-joists. Structural capaci-
ties and design provisions for prelabricated wood [-joisls
shall be established and monitored in accordance with
ASTM D 5055.

R502.1.5 Structural glued laminated timbers. Glued
laminated timbers shall be manufactured and identified as
required in AITC A190.1 and ASTM D 3737,

R3502.1.6 Structural log members. Stress grading of struc-
tural log members of nonrectangular shape, as typically
used in log buildings, shall be in accordance with ASTM D
3957. Such structural log members shall be identified by the
grade mark of an approved lumber grading or inspection
agency. In lieu of a grade mark on the material, a certificate
of inspeclion as o specics ard grade isswed by a lum-
ber-grading or inspection agency meeting the requirements
of this section shall be permitted to be accepted.

R502.2 Design and construction. Floors shall be designed
and constructed in accordance with the provisions of this chap-
ter, Figure R502.2 and Sections R319 and R320 or in accor-
dance with AF&PA/NDS.
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R502.2,1 Framing at braced wall lines. A load path for
Jateral forces shall be provided between floor framing and
braced wall panels located above or below a floor, as speci-
fied in Section R602.10.8.

R502.2.2 Decks. Where supported by attachment 1o an
exterior wail, decks shall be positively anchored to the pri-
mary structure and designed for both vertical and lateral
loads as applicable. Such aitachment shall not be accom-
plished by the use of toenails or nails subject to withdrawal,
Where positive connection to the primary building structure
cannot be verified during inspection, decks shall be self-
supporting. For decks with cantilevered framing members,
connections to exterior walls or other framing members,
shall be designed and constructed to resist uplift resulting
from the full live load specified in Table R301.5 acting on
the cantilevered portion of the deck.

R502.3 Allowable joist spans. Spans for floor joists shall be in
accordance with Tables R502.3.1(1) and R502.3.1(2). For
other grades and species and for other loading conditions, refer
to the AF&PA Span Tables for Joists and Rafters.

R502.3.1 Sleeping areas and attic joists. Table
R502.3.1(1) shall be used to determine the maximum allow-
able span of floor joists that support sleeping areas and attics
that are accessed by means of a fixed stairway in accordance
with Section R311.5 provided that the design live load does
not exceed 30 pst (1.44 kPa) and the design dead load does
not excecd 20 pst (0.96 kPa). The allowable span of ceiling
joists that support attics used for limited storage or no stor-
age shall be determined in accordance with Section R802.4.

R502.3.2 Other floor joists, Table R502.3.1(2) shall be
used to determine the maximum ailowable span of floor
jeists that support all other areas of the building, other than
sleeping rooms and attics, provided that the design live load
does not exceed 40 psf {1.92 kPa) and the design dead load
does not exceed 20 pst (0.96 kPa).

R502.3.3 Floor cantilevers, Floor cantilever spans shall not
exceed the nominal depth of the wood floor joist. Floor canti-
levers constructed in accordance with Table R502.3.3(1)
shall be permitted when supporting a hight-frame bearing
wall and roof only. Floor cantilevers supporting an exterior
balcony are permitied to be constructed in accordance with
Table R502.3.3(2).

R502.4 Joists under bearing partitions. Joists under parallel
bearing partitions shall be of adequate size to support the load.
Double joists, sized to adequately support the load, that are sep-
arated to permit the instailation of piping or vents shali be full
depth salid blocked with lumber not less than 2 inches (51 mm)
in nominal thickness spaced not more than 4 feet (1219 mm} on
center. Bearing partitions perpendicular to joists shall not be
offset from supporting girders, walls or partitions more than
the joist depth unless such joists are of sufficient size to carry
the additional load.
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FLOORS

SUBFLOOR OR
FLOOR SHEATHING— /JCHSTS—SEE TABLES

BOTTOM walLL

PLATE SEE SECTION R503 R502.3.111) AND RS02.3.1(2)

X

,// “ksm_ PLATE

WoOD STRUCTURAL

PANEL /’
L]

GIRDER—SEE TABLES
R502.5{1] AND R502.5(2)

OPTIGNAL FINISH
FLOQR

BAND, RIM OR
HEADER JOIST

b

2 IN. CLEARANCE—

[ /THIMMER JoisT

SEE SECTION
Ri002.12 £
/ HHH 4
1 =
117]|[, 7 HEADER—DOUBLE IF
FIREPLACE HH H|* MORE THAN 4 FT SPAN
e M_H
mEnER ==
H 1l ;USE HANGER IF HEACER |
HHH SPANS MORE THAN
Hglgh &FT —
I N
PIER .
S0UD —
BLOCKING—ZEE LAP JOIST 3 IN. MIN. OR
SECTION Rsa2.7 \ $PLICE—SEE SECTION
R502.6.1
SILL PLATE u

I NI
FOUNDATION

BRIDGING BETWEEN
JOISTS—SEE SECTION
R502.7.1

e

i

| |
]
PRCVYISION FOR FIPES
5 i O O % AND VENTS

DOUBLE JOISTS UNDER BEARING
PARTITIONS. IF JOISTS ARE
SEFARATED FOR PIPES, ELOCK

4 FT ON CENTER MAXIMUM

For 8I: 1inch =254 mm, | foot = 304.8 mm, ' .

FIGURE R502.2
FLOOR CONSTRUCTION
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FLOORS

TABLE R502.3.1(1)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES

(Residential sleeping areas, live load = 30 psf, L/A = 360)° |
DEAD LOAD = 10 psf DEAD LOAD = 20 pst
2x6 | 2x8 | - 2x10 —| 2x12 2xB —[ 2x8 ] _2x10 _J_ 2x12
S;E::SILG | Maximum floor joist spans l
{inches} _ SPECIES AND GRADE {ft-ing ¢ (ft-in) (ft-in.) {ft-in.) {ft - in.) {ft-in) | {ft-in.) | tft-in) |
Douglas fir-lacch 58 12-6 ! 16-6 25-0 25-7 12-6 l6-6 |r -0 237
Douglas fir-larch #1 12-0 ‘ 15-10 20-3 24-8 12-0 15-7 : 19- 0 220
Douglas fir-larch #2 11-19 15-7 19-10 23-9 -6 14-7 17-9 20-7
Douglas fir-larch #3 98 12-4 15-0 17-5 8- 8 11-0 13-5 | 15-7
Hem-fir 58 1110 I 13-7 19-10 23-2 11-10 15-7 18-10 24-2
Hem-fir #1 11-7 15-3 19-5 3.7 11-7 15-2 18- 6 21-6
Hem-fir #2 11- 0 14-8 18- 6 22-6 -0 14-4 17-6 20- 4
13 Hem-fir #3 9-8 . 12-4 15-0 17-5 8-8 1i-0 13-5 15-7
Southern pine S5 12-3 16-2 20-8 | 25-1 12-3 16- 2 20- 8 23-1
Southern pine #1 12-0 15-t0 -3 | 24- 3 12-0 15-10 20-3 24-8
Southern pine #2 11-16 15.-7 19-10 i 24-2 11-16 15-7 IR 7 21-92
" Southern pine #3 -5 ' 13- 3 15- & ; TH- ¥ H.oa 1r-11! 14- ] [ 1n- 8
Spruce-pine-fir 58 1t-7 15-3 19-5 i 23-7 11-7 15-3 19- 5 | 23-7
Spruce-pine-fic #1 11-3 14-11 19-0 | 23-0 11-3 14-7 17-9 0-7
_ Spruce-pine-fir #2 11-3 . 14-11 19-0 ! 23-0 11-3 | 14-7 17-9 20-7
Spruce-pine-fir #3 -8 12-4 13-0 1#9-5 | .88 11-9 13-5 i5-7
" Douglas fir-iarch 58 11- 4 . 15-0 19-1 23-3 11-4 130 19-1 23-0
| Douglas fir-larch #1 10-11 14-5 18- 5 21-4 10-8 13-4 15-5 19-1
1 Douglas fir-larch #2 10- 9 14-1 17-2 18-11 9-11 | 12-7 13- 5 : 17-10
Douglas fir-larch #3 8.5 -3 13-0 13-1 7-6 -6 11- 8 13-6
Hem-fit 55 10-9 14-2 13-0 21-11 10-9 14-2 18- 21-11
Hem-fir #1 10-6 | 13-10 17- 8 20-9 10- 4 | 13-1 16-0 i&-7
Hem-fir #2 10-0 13-2 16-10 19- 8 9-i0 i2-5 15-2 17-7
6 Hem-fir #3 8-5 10- 8 13-0 i5-1 7-6 ) 9-6 11-8 13-6
! Suuthern pine 58 1i-2 14-§ 18-9 22-10 11-2 | 4-8 18-9 22-10
Southern ping #1 10-11 | 14-5 18- 5 22-3 10-11 14- 5 17-11 21-4
Southern pine 2 10-9 14-2 18-0 21-1 10-5 | 13- 6 16-1 13-10
Southern pine #3 9-0 11-6 13-7 16-2 81 : i0-3 12-2 14- 6
Spruce-pine-fie S8 10-6 | 13-10 17-8 21-6 10-6 | 13-10 17-8 21-4
Spruce-pine-fir #] 10- 3 i 136 17-2 19-11 911 i 12-7 15.5 17-10
Spruce-pine-fiy #1 10- 1 3-8 17-2 19-11 211 12-7 13- 3 17-10
L |Spruce-pine-fir _ ®_ 85_  10-8 R E U 5.1 _ 16 9-6 -3 1 136
Diouglas fir-larch S8 10- 8 | 14-1 18- ¢ 21-10 -8 14- 1 18-0 21-0 i
Douglas fir-larch #1 10-4 13-7 16-9 19- 6 9-3 [2-4 15-0 17-5
Douglas fir-larch #2 10-1 12-10 15-8 18- 3 -1 ‘ tI-6 14-1 16-3 (
Douglas fir-larch #3 7-8 9-9 11-14 13-9 610 8- 8 10-7 12-4 |
Hem-fir S5 10- 1 | 13-4 17-0 20- 8 10-1 13-4 17-0 20-7 ‘
Heem-fir #1 9-10 13- 0 16- 4 19-0 96 ‘ 120 14-8 17-0
Hem-fir #2 9-3 12-5 56 17-1 811 11-4 13-10 16- 1
19.2 Hem-fir #3 7-8 i -9 1-10 13-9 6-10 8-8 17 12- 4
) Southern pine 55 10-6 1310 17-3 21-6 -6 13-10 17-8 21-6
‘ Southern pine #1 10- 4 ! 13-7 t7- 4 21-1 10- 4 ‘ 13-7 16- 4 ,' 19- 6 i
Southem pine #2 10-1 | 13-4 16-5 13-3 2-6 : 12- 4 14-8 17-2
Sauthern pine #3 B-3 I -6 12-5 14-9 7-4 9-5 -1 13-2
Spruce-nine-fir 88 G- i I i3-0 -7 20-2 S-10 13-0 16-7 19-6
‘ Spruce-pine-fir #1 9-8 ! 12-9 I5-8 18-3 9-1 | 1-8 14- 1 16-3
Spruce-pine-fir #2 9-8 | 12-9 | 15-8 : 183 9.1 11-6 14- 1 16-3
Spruge-pine-fir_ S\ 78 %% | a0 - 139 6-10 8 8 10-7 12-4
Diouglas fie-larch 55 211 13-1 | 16- 8 20-3 311 131 16- 2 ! 18-9
Diouglas fir-larch #] 9.7 12-4 15-0 17-5 98-8 11-0 13-5 15-7
Diouglas (ir-larch #2 9-1 11-6 | 14-1 16-3 g1 10-3 12-7 14-7
Diowglas iir-larch #3 610 8- : 16-7 12-4 6-2 -4 9- 6 1i-0
Hem-fir £s 9-4 12- 4 15-9 18- 2 9-4 | 12-4 15-49 18-35
Hem-fir #] 9-2 12-1) 14-8 17-1 g6 10-9 13-1 15-2
. Hem-fir #2 E-u 11-4 13-10 16-1 8-0 10-2 12-5 l4- 4
24 " Hem-fir #3 &1 8- 8 -7 12- 4 -2 | 7-9 9-6 11-0
Southern pine 55 9-9 12-10 16-5 19-11 93 12-10 16-5 19-11
Sputhemn ping #i 97 12-7 16- 1 | 146 97 12-4 14- 7 17-3
Sputhem pine #2 9-4 12-4 142 i 17-2 8-6 11-0 13-1 15-5
Southem pine #3 7-4 9-5 I1-1 i 13- 2 67 | 8-5 91 i1-10
Spruce-pine-fir 55 G.2 12-1 15-5 18-9 92 ! 12-1 15-0 17-5
Spruce-pine-fir #1 811 -6 14- 1 la- 3 B- 1 ! 10- 3 12-7 14- 7
Spruce-pine-fir #2 g-11 11-6 14- 1 16- 3 8- 1 10- 3 12-7 14-7
Spruce-pine-fit #l 610 88 | 107 12-4 62 7.9 96 ' 11-0

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.

NOTE: Check sources for availability of lumber in lengths greater than 20 feet.

a. Dead load lintits for townhouses in Seismic Design Category C and all structures in Seismic Design Categories Dy, Dy and Dy shall be determined in accordance I
with Section R301.2.2.2,1.
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FLOORS

TABLE R502.3.1{2)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
{Residential living areas, live load = 40 psf, L/A = 360)*

| A
' I .. DEADLOAD =10psi DEAD LOAD = 20 pst .
2x6 | 2x8 [ 2x10 | 2x12 2v6
S:Eéﬂ G o WMaximum floor joist spans | ﬂ
{inches) | SPECIES AND GRADE {ft-in.} {fft-in) | (ft-in) (f-in) {ft-in.) {ft-In} | (ft- in}) ;| (®-in) . !
| I Douglas fir-larch 38 13-4 i 15-0 19-1 23-3 il-4 15-0 19-1 : 23-3 |
. Douglas fir-larch #1 10-1 ! 14- 5 18-3 22-1 10-11 14-2 17-4 201
Douglas fir-larch #2 10- 9 14-2 17-9 20-7 10- 6 13-3 16- 1 | 18-10
| Douglas fir-jarch #3 3-8 11-0 13-5 i5-7 -1 t0-0 12-3 i 14-3 .
" Hem-fir 58 e i 142 18-0 21-11 10y 14-2 180 1 2|
Hem-fir #1 10-6 13-10 17. 8 11-6 10- 6 13-140 6-11 ! 19-7
Hem-fir #2 10-0 13-2 16-10 -4 13-0 31 16-0 . 126
12 Hen-fir #3 R-8 -0 13-5 15-7 7-1 100 12. 3 i 14-3 !
- Southern pine 58 11-2 14-§ 13- 9 210 11-2 14-B 18-9 ! 22-10
Southern pins #1 10-1% 14- 3 18- 3 225 10-1t i4-3 18- 5 22-5
Southemn pine #2 - o 14-2 18-1 1-49 10- 9 4-2 18-11 19-1)
Southern pine #3 9-4 11-11 4-0 16-8 #-6 10-140 | 12-10 | 15-3
Spruce-pine-fir 55 -6 13 10} 17- 8 -6 13- 6 13-14) I 17- 8 21-6 |
Spruce-pine-fir #1 103 13- 6 17-3 20-7 10- 3 13-3 163 18-10 ;
Spruce-pine-fir #2 10-3 13- 6 17-3 20-7 10- 3 13-3 16-3 18-10
Spruce-pine-fir o #5 B-8 11-0 13-5 15-7 e 1000 12-3 14-3
Drouglas fir-larch 55 10-4 13-7 17-4 21-1 10- 4 137 17-4 | 21-0
Dauglas Ar-larch #1 9-t1 131 16-5 19-1 9-8 12-4 15-0 ! 17-3
, Dowaglas fir-larch #2 g-9 12-7 15-5 17-10 9.1 -6 14-1 i\ 16-3
Douglas fir-Jarch #3 -6 9-6 1I-8 13- 6 6-10 E-8 10-7 ! 12- 4
Hem-fir S5 9-9 2-10 1o- 5§ 19-11 9-9 12-10 16-5 19-t1
Hem-fir #1 9-6 12-7 16-0 18-7 9-8 i2-4 14- 8 17-0
' Hem-fir #2 9-1 12- 9 15. 2 17-7 B-11 11-4 13-10 16- 1
16 Hem-fir #3 7-6 9-6 11-8 13-6 06-10 8 R 10-7 12- 4
Southemn pine 55 -2 13-4 17-0 20-9 Sz 13-4 17-0 0-9
Southemn pine #] 9-il 13-1 16-¢ 20- 4 911 131 16-4 12-4
Southern pine #2 9-9 12-10 161 LB-10 9.6 12-4 14- 3 17-2
Southern pine #3 g-1 10-3 12-2 14-6 7.4 9-5 1-1 13-2
: Spruce-pine-fic 55 96 12-7 16-0 19-6 9.6 12-7 16-0 1%-0
| Spruce-pine-fir #1 9-4 12- 3 15-5 1710 8-1 -6 14- ] 16-3 .
y Bpruce-pine-fir #2 9.4 12-3 15-5 17-10 9.1 il-6 i 14-1 16-3
) Sprwepine-fir 43 7-b B-6 11-8 13- 6 _ B0 _ 8-8 107 12-4
| Dexug las fir-larch S5 9-8 12-10 L6 a4 1910 9-3 12-10 16-4 l 19-2
: Douglas fir-larch #1 9.4 12-4 150 19-5 10 -3 138 11
* Douglas fir-larch #2 9.1 11- 6 4.1 T3 8-3 10-6 12210 14-10
- Douglas fir-larch #3 &-10 B-8 10-7 12-4 6-3 7-11 9-8 n-3
| Hem-fir 585 9.2 12-1 15-5 13-4 9-2 12-1 15. 5 18-9
" Hem-fir #1 9.0 11-10 14- 8. 17-0 8-3 -1 13-4 13-4
- Hem-fir #2 %7 -3 13-10) 16- 1 82 10-4 12.8 14- 8
192 Hem-fir #3 G-10 858 -7 12-4 6-3 711 98 11- 3
) Southern ping 55 9-6 12- 7 16-0 1%-6 96 12-7 16-0 19-6
Southern pine #1 9.4 12- 4 15-9 19-2 9-4 12- 4 141 17-9
i Southern pine #2 5.2 12-1 14-§ i7-2 8-8 -3 13- 3 13-8
Southem pine #3 7-4 9-5 -1 13-2 6-9 8-7 10-1 12-1
Spruce-pine-fic 5S -4 11-310 15-1 18-4 9-0 11-10 150 17-9
‘Spruce-pinc-ﬂr # 89 -6 14-1 16:3 | 83 10-6 12.10 14-10
Spruce-pine-fir #2 89 11- 6 14-1 16-3 : B-1 10- 6 12-10 14-10
_, Spruce-pine-fir #3 614 B-8 1wz | 12-4 6-3 7-11 5-8 | -3
Douglas fir-larch 53 9-0 11-11 15-2 18- 5 9.0 11-t1 14.9 17-1
Douglas fir-larch #1 85 11-4 13-5 15-7 7-1 10-0 12-3 14-3
Dwuglas fir-larch #2 81 10-3 12-7 14-7 7.5 95 11-& ' 13-4
| Douglas fir-larch #3 G2 19 96 -0 37 7-1 B8 : 1
"Hem-fir 88 8-6 i1-3 14-4 17-5 8-6 11-3 14- 4 16-107
i Hem-fir #1 B4 13- 2 13-1 15-2 7-9 9-4 11-11 13-10 !
[Hem-fir #2 7-il 10- 2 12-5 14-4 \ 7-4 93
24 Hem-fir #3 6-2 T-9 96, 11-0 ‘ 57 -1 ‘
Sonthern pine 85 8-10 11-8 411 18- 1 8-10 L1-2
Southern pine #1 8- 5 11-5 14-7 17-5 8-8 -3
Southern pine 2 8- 6 11- & 13- 1 15-5 7-9 10-0
- Southern pine #3 6-7 83 9-11 1-10 6-0 7-8
1 Spruce-pine-fir s5 8-4 11-0 i4-0 17-0 ! 8-4 11-Q !
i Spruce-pine-fir #1 &1 10- 3 12-7 14-7 7.5 95 |
Spruce-pinc-fir 7l 81 10- 3 12-7 i4-7 ‘ 7-5 9-5
| Sproce-pine-fir #3 62 7-9 9- 6 1L-0 5-7 71

For 81: 1inch = 25.4 mm, 1 toct = 304.8 mm, 1 pound per square toot = 0.0479 kPa.
NOTE: Chevk sources [or availability of lumber in lenpibs greater than 20 feet.
a. End bearing length shall be increased to 2 inches,

b. Iread load limits for townhouses in Seismic Design Category C and all structures in Selsmlc Design Categories Dy, Dy, and D5 shall be determined in accordance
with Section R301.2.2.2.1.
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FLOORS

TABLE R502.3.3(1)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING LIGHT-FRAME EXTERIOR BEARING WALL AND ROOF ONLY® =18t
{Floor Live Load < 40 psf, Roof Live Load < 20 psf)
{ Maximum Cantilever Span (Uplift Force at Backspan Support in Lbs.)"® 1
. Ground Snow Load
i z20pst 30 psf 50 psf | 70 psf
| Roof Width | Roof Width Roof Width | Foof Width
Member & Spacing 241t [ 32H 40 ft 24 it 32 ft 404t 24t | 3zm 40 ft 24 ft 32t 40t
" 2[]” ] 5!’ 5 1 8” -
2x8 @12 A7) ‘ 2 | T oy | T - - - — — —
- |
,, 29" 217 16”7 . 267 . 18" 207 !
dx1eeds @8 | @9 | @esy , @my | asy | T | e . T T - -
. 36” 26" " 347 72 16” 260 | : 19
2x10@12 (166) (219) (270) | (198) | (263) (324) 27 T (356) _
' 2" 28" o 29" 217 29" 20" 23"
2x 12 @ 18”7 | — 3 > . 36 ? . — — -
(287) (356) ; (263) {345) (428) (367) (484) (471)
" 42” 3 ] ” 37” 27.” 36” . 2?” 17.” 3 ]M 19” :
Zx 2@ 12 — — . .=
s _ (209 (263) | ) {253) (31N (271) ; (358) (447 (348) {462y i
2% 12 @ 8" 48" 45" . 48" 38" o 407 26" 36" 20" | 18"
B (136) | (169 (164) | (206) (233) (2949 | @300 | (308) | (379

For 8I: I inch =254 mm, 1 pound per square foot = 0.0479kPa.
. Tabolated values are for clear-span roof suppotted solely by exterior bearing walls,
. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, southern pine, and spruce-pine-fir for repetitive (3 or mare) members.
. Ratio of backspan to cantilever span shail be at least 3:1.
. Connections capable of resisting the indicated uplift force shall be provided at the backspan support.
. . Liplitt force is for a backspan to cantilever span ratio of 3: 1. Tabulated uplift values are permitted to be reduced by moltiplying by a faclor equal to 3 divided by the
actual backspan ratio provided (3/backspan ratio).
. Sec Section R301.2.2.2.2, ltem 1, for additional Lirnitations on cantilevered {loer joists for detached ome- and two-family dwellings in Seismic Design Catepory I
Dy, Dy, ar D, and townhouses in Seismic Design Category C, Dy, D), or Ds.
. A full-depth rim joist shail be provided at the cantilevered end of the joists. Solid blocking shall be provided at the cantilever support.
. Linear interpolation shall be permitted for building widths and gronnd snow loads other than shown.

o] 0o o

[=alir]

TABLE R502.3.3(2)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONY® ¢

’ 1
Maximum Cantilever Span i

' . __(uplift Force at Backspan Support in Ip)=-4 .
Ground Snow Load !
Member Size Spacing . =%pst | _Sopst_ | 70ps
o 2x® 0w 427 (139) . 397 (156) 34" (165)
2% 8 6 36” (151) | 397171 | 29"(180)
2% 10 127 | 61" (164) | 577 (189) 49” (201)
2x10 w | syasy L srewm | aren
2% 10 o , 43" (212 : 407 (241) 34” (255)
2% 12 ne 16” | 72" (228) L 677 (260) 57" (268)
2x12 24" 58" (279) : 547 (319) 47”7 (330)

For SI: | inch = 25.4 som, | pound per square foot = 0.0479kPa.
a. Spans are based on No. 2 Grade lumber of Douglas fir-larch, hem-fir, southern pine, and spruce-pine-fir for repetitive (3 or more} members.
b. Ratia of backspan to cantilever span shall he at least 2:1.
. c. Connections capable of resisting the indicated uplift force shall be provided at the backspan support.
d. Uplififorce is for a backspan to cantilever span ratio of 2:1. Tabulated uplift values are permitted to be reduced by multiplying by a tactor equal to 2 divided by the
actual backspan ratie provided {2/backspan ratio).
e. A full-depth rim joist shall be provided at the cantilevered cnd of the joists. Solid blocking shall be provided at the cantilevered support.
1. Linear interpolation shall be permitted for ground snow leads other than shown.
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TABLE R502.5(1)

GIRDER SPANS® AND HEADER SPANS® FOR EXTERIOR BEARING WALLS

{Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir® and required number of jack studs})

102

GROUND SNOW LOAD (psff®
I 50 | 70
. ) Building width® (feet)
DS aiD 20 % 3 20 . 28 36 20 28 | 36
SUPPORTING SIZE | Span | NJ* Span| NJ? | Span | NJ® | Span | NJ | Span | NJ? | Span | NJY | Span | NJ° |Span| NJ® |Span| NJ9 |
22¢4 | 36 | 1 |32 1 |z L] 32| 0 | 29 U |26 |1 [ 210 01 [ 26| L |23 (]
22x6 | 55 | 1 lag | 1 a2 | 0 |as | 1 | 4 1:| 3 |2l a2 0 |38 2 |33, 2 |
| 22 |60 | 1 ssu| 2 | sa | 2 |sn| 2 | s2 ] 2 | a7 ! 2| sa 2 47| 2 |41 2
| 2210 | 85 | 2 73l 2 |66 | 2 [ 73| 2| 63 | 2 | 57 | 2|66 | 2 |57| 2 50]>
c2x1z | 99 7 2 |85, 2 |76 | 2 |85 | 2 | 73| 2 66 | 2 | 76 | 2 les| 2 50| 3 |
Roofandceiling 328 | 84 | 1 ' 75 | 1 | 68 | 1 | 25| 1 | &s | 2 | 59 [ 2| 68 [ 1 |59 2 |52] 2 |
30 |06 | 0 Tor | 2 g2 | 2 Jer | 2 70| 2 | 7o | 2| 8212 [10] 2 |ea] 2
3ax2 (122 2 rwer| 2 L es | 2wt 2 | e2 | 2 | 82 | 2| 95 | 2 lsa| 2 lqal o
'szs o2 | v Twa | o [ oa ] v taal v | 2s [ 68 |1 | 7 o les | 0 su| o
4200 |18y 1 Lo | 1 | os | 2 Jwe| 1 | o 2 |82 | 2] 9s |2 g2l 2 |30
Co b ez a1 dr22| 2 Jwn| o2 (22| 2 | w07 ] 2 95 |2 jwon | 2 los| 2 [ss| 2 |
Cooxa |3 |0 lze | Las [ las | 0 2s [0 | 29 ] O 5 O = B R U -2 3 I O
}i2_xﬁ a6 |0 tao | |37 3t | 0 A | o2 ¥ 2 | %y |2 a3 2 e o2,
228 | 59 | 2 tsu | 2 | a6 | 2 | 52| 2 | a6 | 2 | a1 | 2| 4w | 2 |42 | 2 |i 30 | 12
' 2210 | 70 1.2 |62 | 2 | 56 | 2 | 64 | 2 56 | 2 | 30 2 59 2 |51 | 2 " 47 34‘
- |22 | 81 | 2 | 70| 2 | 65| 2 74| 2 65 | 2 | s | 3| 68 |2 |510| 3  s3|3
iﬁﬂf;ﬁ?i;’}?{;"ﬁé’ﬁt...3:2*8. 72| 1 te3 | 2 s 2fes| 2 s | 2 | st [ 2 )snj2 sl 2 48| 2
330 {89 | 2 | w8 | 2 e 2 0| 2 eu | 2 | 63 .2 | 73] 2 [6a| 2 |s58]| 2
| 3ax12 Doz | 2 811 2 | g0 | 2092 | 2 80 | 2 | 73 | 21 85 | 2 |74] 2 |67 2
v2a sot || i fer ] dos ot es | L s e tew] o leo] 2 lssio
420 10 | b |R10) 2 | 80 | 2 co90 | 2 g0 | 2 | 72 | 2| 84 | 2 [ 74| 2 67| 2
] aax12 10| 2 w3l 2 | 83 | 2 fw7| 2 83 | 2 | 84 .2 | 58 |2 |86l 2 [77] 2
2% | 28 | 1 |24 | 1 | 21 |1 {271 (23 1|z 0|25 |1 20 jro] 1
26 13t 0 |35 2 |30 | 2 |am0) 2 | 2 2| 30 |2 36| 2 31| 2 292
s 50| 2 |44 | 2 [ 3w 2 |a0: 2 a2 | 2 | 39 | 2 a6 | 2 |3n]| 2 |36 2
22x10 | e | 2 [ s3] 2 | a8 | 2 Isuj 2 s 2 | 47 3] 56 | 2 |a8| 2 |43 3
23412 | 712 |6t 3 | 55 | 3 law]| 2 | s o1 s4 | 3 64 | 2 563 |50 3 |
Roof, ceilingandone| 3, ¢ | 63 5 |55 2 [410| 2 |61 | 2 | 55 . 2 48 | 2 |57 | 2 ten] 2 |45 ] 2
clear span floor ] ] I-=
L 32x00 | 77| 2 |67 | 2 5| 2 75! 2 65 | 2 9 [ 2 6w 2 |60 | 2 |54 2
aaxi2 |80 2 | 78 2 | 6w | 2 | 87] 2z | 75 2 | 68 | 2 | 710 | 2 |6 2 |63 2
4-7%8 7-2 | 6-3 2 57 2 70 1 0-1 2 5-3 2 66 1 5-8 2 5-1 .: 2
| 420 | 89 2 |77 2 |ew | 2 |87} 2 | 75 2 | 61 | 2 71| 2 |en| 2 |62: 2
_ a2xi2 102 2 |80 2 |70 | 2 len! 2 | 87 2 | 78 | 2 82 | 2 'so| 2 |72! 2
(22 . 27 1 |23 1 |20 | 1 |26 1 | 22 R T T N RN
| 226 139 2 |33 2 2|2 380 2 | 32 23w | 2| 35 |2 30| 2 |28 2
L2mg 49 | 2 |42 2 |39 | 2 tar 2 | a0 | 2 | 3x | 2 | a4 | 2 |30 2 35| 2
22010 | 59 _ 2 |54 2 | 47 | 3 | S8 { 2 |40 2 45 |3 53 | 2 ;47] 3 42| 3
Roof, ceiling and | 2212168 2 Isw0. 3 |53 | 3 J66| 2 | 59 3 | 52 |3 61| 3 |sa]l3 ew0]3 !
two center-bearing 3-2x8 .11 2 52 | 2 | 48 2 5-9 2 3 | 2 4-7 2 | 5-5 2 4-9 2 4.3 2
floars | aoxi0 | 73 0 2 Tea i 2 | 58| 2 71 2| e2 | 2 | 57 |2t er | 2 [so] 2 sal 2|
3242 85 | 2 |74l 2 |67 | 2 [ 82| 2 | 72 2 | 65 | 3 78 | 2 |6s L2 |61l 3
A 610 1 | 60| 2 | 55 ¢ 2 68 ' L | 5w | 2 ! 53 2 | 63 |2 |56 2 [4n]| 2
avan g4 | 2 |74 | 2 v 67 ] 2 82 2| 12| 2165 | 2] 77 | 2 |es| 2 |60 2
4212 | 0.8 | 2 g6l 2 [ 78 | 2 o5 2] g3 | 2 | 75 2 ]gwi 2792 a0 2
feontinued)
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TABLE R502.5(1)}—continued
GIRDER SPANS® AND HEADER SPANS? FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-tarch, hem-tir, southern pine and spruce-pine-fir® and required number of Jack studs)

i . GROUND SNOW LOAD (psf)®
_f el — = T I
: | ~ Building width® (feet) ~ ]
GIEEEEE;SND |20 28 36 20 28 38 20 28 36
| SUPPORTING SIZE | Span ]_NJ“ . Span| NJ® | Span ] NJ? | Span | N&® | Span | NJ? | Span : NJ* | Span  NJ° Span] N4 Span] NJ?
| | 2220 Loy v w0 a6 | 2 (20 5 | aw [ v s [ 220 1 [us] 0 [as] 2
_22x6 | 31 | 2 | 28| 2 24 | 2 | 30| 2 7 2 2-3 2 | 21| 2 |27 | 2 23] 2
228 |30 2 |34 | 2 | 30 | 3 |30 2 | 34 2 210 | 3 | 39 | 2 |33 2 ‘an} 3 |
S0 | 49 | 2 41 | 03 | 3E 13 | 4B | 2 | 40 3 37 | 3 | a7 | 3 |40 3 |36 3
Rool, ceiling, and 2212 | 56 | 3 .49 3 | 43 | 3 | 55| 3 48 3 42 | 3 ) 54 '3 [a7| 3 |41 a
two clear span 32x8 | A410| 2 | 42 2 i 39 2 49 | 2 | 41 2 33 2 4-8 2 4-1 2 38 2
floors 30 51| 2 sL | 2 ;47 |3 | 510 2 30 | 2 46 3 | 5o | 2 4| 2 145 3
32x12 | 610 | 2 SHL| 3 | 54 | 3 |69 | 2 | 50| 3 53 | 3 | &8 | 2 | 59| 3 [52] 3
42x8 | 57| 2 40| 2 | 44 | 2 |'56 | 2 9 | 2 43 | 2 | 55 | 2 |48 | 2 {42 2
Capao [0 2 snl 2 | s3toleo| 2 s | 2 | s2 (267 |2 [sof 2 {s1] 2]
o a2a2 |70 | 2 [e10] 2 [ 62 | 3 [ 9] 2 i 69 2 60 | 3 | 78 2 | 68| 2 [511] 3

For SI. | inch =25.4 mm, | pound per square foot = 0.0479kPa.
4. Spans are given in feel and inches.

h. Tabulated values assume #2 grade lumber.
c.
d

framing anchor attached to the full-height wall stud and to the header.

Building width 1s measured perpendicular to the ridge. Tor widihs between those shown, spans are permitted to be interpolated.
. NJ - Numbcr of jack studs required to support each end, Where the number of required jack studs equals one, the header is permitted to be supported by an approved

c. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf.

R502.5 Allowable girder spans. The allowable spans of gird-
ers fabricated of dimension lumber shall not exceed the values
set forlth in Tables R302.5(1) and R502.5(2).

R502.6 Bearing, The ends of each joist, beam or girder shall
have not less than 1.5 inches (38 mm) of bearing on wooed or
metal and not less than 3 inches (76 mm) on masonry or con-
crete except where supported on a 1-inch-by-4-inch (25.4 mm
by 102 mm) ribbon skrip and nailed (o the adjacent stud or by
the use of approved joist hangers.

R502.6.1 Floor systems, Joists framing from opposite
sides over 4 bearing support shall lap a minimuim of 3 inches
(76 mm) and shall be nailed together with a minimuimn three
10d face nails. A wood or metal splice with strength equal 1o
or greater than that provided by the nailed lap is permitted.

R502,6.2 Joist framing, Joists framing into the side of a
wood girder shall be supported by approved framing
anchors or on ledger strips not less than nominal 2 inches by
2 inches (51 mm by 51 mm).

R502.7 Lateral restraint at supports. Joists shall be sup-
ported laterally at the ends by full-depih solid blocking not less
than 2 inches (31 mm) nominal in thickness; or by artachment
to a full-depth header, band or rim joist, or to an adjoining stud
or shall be otherwise provided with lateral support o prevent
rotation.

Exception: In Seismic Design Categories Dy, I} and D,
lateral restraint shall also be provided at each intermediate
support.

R502.7.1 Bridging. Joists exceeding a nominal 2 inches by
12 inches (31 mm by 305 mm) shall be supported laterally

2006 INTERNATIONAL RESIDENTIAL CODE®

by solid blocking, diagonal bridging {(wood or metal), or a
continuous 1-inch-by-3-inch (25.4 mm by 76 mm) strip
nailed across the bottom of joists perpendicular to joists at
intervals not exceeding 8 feet (2438 mm).

R502.8 Drilling and notching. Structural floor members shall
not be cut, bored or notched in excess of the limitations speci-
fied in this section. See Figure R502.8.

R502.8.1 Sawn lumber. Notches in solid lumber joists, raf-
ters and beams shall not exceed one-sixth of the depth of the
member, shall not be longer than one-third of the depth of
the member and shall not be located in the middle ane-third
of the span. Notches at the ends of the member shall not
exceed one-fourth the depth of the member. The tension
side of members 4 inches (102 mm) or greater in nominal
thickness shall not be notched except at the ends of the
members. The diameter of holcs bored or cut into members
shall not exceed one-third the depth of the member. Holes
shall not be closer than 2 inches (51 mm) to the top or bot-
tom of the member, or to any other hole lacated in the mem-
ber. Where the member is also notched, the hole shall not be
closer than 2 inches (31 mm) to the notch.

R502.8.2 Engincered wood products. Cuts, notchies and
holes bored in trusses, structural composite lumber, struc-
tural glue-laminated members or I-joists are prohibited
excepl where permitted by the manufacturer’s recommen-
dations or where the effects of such alterations arc specifi-
cally considered in the design of the member by a registered
design professional.
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TABLE R502.5{2)

GIRDER SPANS® AND HEADER SPANS® FOR INTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir® and required number of jack studs)

T o ! B BUILDING WIDTH® (feet)
20 23 36
___HEADERS AND GIRDERS SUPPORTING SIZE Span 3 Span K span | NS
2% | 31 1 2.8 1 25 1
22%6 46 | 3-11 I 36 1
228 5-9 I 50 2 45 2
29x40 70 2 61 2 5.5 2
2212 1 | 2 7.0 2 63 | 2 |
One floor only 3-2x8 72 1 6-3 R - 2
3210 89 1 77 2 6-9 2
| 3-2x12 10-2 2 8-10 2 7-10 2
42x8 9-0 1 78 i 6-9 I
4-2x10 10-1 1 89 ] 710 | 2|
| oaaz | 119 1 10-2 2 91 2
22%4 22 I Lo | 1-7 1|
2-2x6 3-2 ) 29 L 2 25 2
2.2x8 41 2 36 |2 i 32 2
_ 2:2x10 4-11 2 43 2 3-10 3
2.0x12 5-9 2 | 50 3 45 3
Two floors  32x8 5-1 2 45 2 1 oan e
3-2x10 62 2 5.4 2 i a1 2
3-2x12 7-2 2 63 Y 3!
4-2x8 6-1 1 53 2 a2
| 4-2x10 7-2 2 62 2 5-6 2 |1
| 4-2x12 84 2 72 2 65 2 !

For SI:  1inch =254 mm, 1 foot =304.8 mm,
a. Spans are given in feet and inches.
b. Tabulated values assume #2 gradc luomber

¢. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be intcrpolated.
d. NJ-Numberof jack studs required to support each end. Where the numberof required jack studs equals one, the header is permitted to be supported by an approved

framing anchor atiached to the full-height wall stud and to the header.

R502.9 Fastening. Floor framing shall be nailed in accordance
with Table R602.3(1). Where posts and beam or girder construc-
tion is used to support floor framing, positive connections shall
be provided to cnsure against uplift and lateral disptacement.

R502.10 Framing of openings. Openings in floor framing
shall be framed with a header and trimmer joists. When the
header joist span does not exceed 4 feet (1219 mun), the header
joist may be a single member the same size as the tloor joist.
Single trimmer joists may be used to carry a single header joist
that is located within 3 feet (914 mm) of the trimmer joist bear-
ing. When the header joist span exceeds 4 feet (1239 mm), the
trimmer joists and the header joist shall be doubled and of suffi-
cient cross section to support the floor joists framing into the
header. Approved hangers shall be used for the header joist 10
trimmer joist connections when the header joist span exceeds 6
feet {1829 mm), Tail joists over 12 feet {3658 mm) long shall be
supported at the header by framing anchors or on ledger strips
not less than 2 inches by 2 inches (51 mm by 51 mm).

104

R502.11 Wood trusses.

R502.11.1 Design. Wood trusses shall be designed in accor-
dance with approved engineering practice. The design and
manufacture of metal plate connected wood trusses shall
comply with ANSI/TPI 1. The truss design drawings shall
be prepared by a registered professional where required by
the statutes of the jurisdiction in which the project is to be
constructed in accordance with Section R106.1,

R5602.11.2 Bracing. Trusses shall be braced to prevent rota-
tion and provide lateral stability in accordance with the
requirements specified in the construction documenis for the

building and on the individual truss design drawings. In the

+absence of specific bracing requirements, trusses shall be
braced in accordance with the Building Component Safety

+ Tnformation {(BCSI 1-03) Guide to Good Practice for Han-

. dling, Installing & Bracing of Mctal Plate Connected Wood
Trusses.
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. For 8I: 1 inch =254 mm.

FLOORS

L »
YR T L
e il |
NO NOTCHES -
_[DIB MAX, " PERMITTER —% _t-!_ra;a MAX, :[D
! | Ln;s MAX.

FLOOR JOIST—CENTER CUTS

i |
| | D/4 MAX.
i i —l
| i
_‘. | ] T— D
T_ ] [
D/4. MAX; | ]
FLOOR JOIST—END CUTS B
MAX. D FROM
SUPPORT

!

D/2 MAX. —

‘—' _f i i :I:D

BAFTER/CEILING JOISTS (RB02.7.1)

PIPE OR CONDUIT

2 IN. MIN. FROM TOP

AND BOTTOM OF JOIST D (ACTUAL DEPTH)

FIGURE R502.8
CUTTING, NOTCHING AND DRILLING
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R502.11.3 Alterations to trusses. Truss members and com-
ponents shall not be cut, notched, spliced or otherwise altered
in any way without the approval of a registered design profes-
sional. Alterations resulting in the addition of load (e.g.,
HVAC equipment, water heater, etc.), that cxceed the design
load for the truss, shall not be permitted without verification
that the truss is capable of supporting the additional loading.

R502,11.4 Truss design drawings, Truss design drawings,
prepared in compliance with Section R502.11.1, shall be sub-
mitted to the building official and approved prior to installa-
tior. Truss design drawings shall be provided with the
shipment of trusses delivered to the job site. Truss design draw-
ings shall include, at a minimum, the information specified
below:
1. Slope or depth, span and spacing.
2. Location of all joints.
3. Required bearing widths.
4. Design loads as applicable:
4.1, Top chord live load;
4.2. Top chord dead load;
4.3. Bottom chord live load;
4.4, Botlom chord dead load,
4.5. Concentrated loads and their points of applica-
tion; and
4.6. Controlling wind and earthquake loads.

5. Adjustments to lumber and joint connector design
values for conditions of use.

6. Each reaction force and direction.

7. Joint connector iype and description, e.g., size,
thickness or gauge, and the dimensioned location of
each joint connector except where symmetrically
localed relative to the joint interface.

8. Lumber size, species and grade for each member.
9. Conncction requircments for:

9.1. Truss-to-girder-truss;

0.2. Truss ply-to-ply; and

9.3. Ficld splices.

10. Calculated deflection ratio and/or maximum
description for live and total load.

11, Maximum axial compression forces in the truss
members to enable the building designer to design the
size, connections and anchorage of the permanent
continuous lateral bracing. Forces shall be shown on
the truss drawing or on supplemental documents.

12. Required permanent truss member bracing location.

R502.12 Draftstopping required. When there is usable space
both above and below the concealed space of a floor/ceiling
assembly, draftstops shall be installed so that the area of the
concealed space does not exceed 1,000 square feet (92.9 m?).
Draftstopping shall divide the concealed space into approxi-
mately equal areas. Where the assembly is enclosed by a floor
membrane above and a ceiling membrane below draftstopping
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shall be provided in floor/ceiling assemblies under the follow-
ing circuomstances:

1. Ceiling is suspended under the floor framing.

2. Floor framing is constructed of truss-type open-web or
perforated members.

R502,12.1 Materials. Draftstopping materials shall not be
less than '/-inch {12.7 mm) gypsum board, ¥,-inch (9.5 mm}
wood structural panels, ¥g-inch (9.5 mm) Type 2-M-W
particleboard or other approved materials adequately sup-
ported, Draftstopping shall be installed parallel to the floor
framing members unless otherwise approved by the building
official. The integrity of all draftstops shall be maintained.

R502.13 Fireblocking required. Fireblocking shall be
provided in accordance with Sectton R602.8.

SECTION R503
FLOOR SHEATHING

R503.1 Lumber sheathing. Maximum allowable spans for
lumber used as floor sheathing shall conform to Tables R503.1,
R503.2.1.1(1) and R503.2,1.1(2).

R503.1.1 End joints. End joints in lumber used as
subflooring shall occur over supports unless end-matched
lumber is nsed, in which case each piece shall bear on at
least two joists. Subflooring may be omitted when joist
spacing does not exceed 16 inches (406 mm) and a 1-inch
(25.4 mm) nominal tongue-and-groove wood strip flooring
is applied perpendicular to the joists,

TABLE R503.1
MINIMUM THICKNESS OF LUMBER FLOOR SHEATHING

MINIMUM NET THICKNESS

JOIST OR BEAM | -

SPACING {Inches)} . Perpendicular to jolst | Diagonal to joist
24 . _..”’!iﬁ . 3‘{‘!._. R
LU Yy s |

I
540 1L, T&G N/A
60¢

For 8I: 1 inch =254 mm, 1 pound per square inch = 6.8%5kPa.

a. For this support spacing, lumber sheathing shall have a minimum Fy, of 675
and minimum E of 1, 100,(X¥) (see AF&PANDS).

b. For this support spacing, lumber sheathing shall have a minimum Fy, of 765
and minimuimn E of 1,400,000 (see AF&PAINDS).

c. For his support spacing, lumber sheathing shall have a minimum Fy, of 855
and minimum E of 1,700,000 (see AF&PA/NDS).

R503.2 Wood structural panel sheathing.

R503.2.1 Identification and grade. Wood struclural panel
sheathing vsed for structural purposes shall conform to DOC
PS 1, DOC PS 2 or, when manufactured in Canada, CSA 0437
or CS5A 0325, All panels shall be identified by a grade mark of
certificate of inspection issued by an approved agency.

R503.2.1.1 Subfloor and combined subfloor
underlayment. Where used as subllooring or combina-
tion subfloor underlayment. wood suuctural panels shall
be of one of the grades specified in Table R503.2.1.1{1).
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TABLE R503.2.1.1(1)
ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANELS FOR ROOF
AND SUBFLOOR SHEATHING AND COMBINATION SUBFLOOR UNDERLAYMENT® *©

FLOORS

MINSMUM —‘ ALLOWABLE iII_II\.FE LOAD MAXI_MUM SPAN LOAD (pounc!s per square foot, E
NOMINAL PANEL — —- Pl (inches) at maximum span) MAXIMUM
THICKNESS SPAN SPAN With edge ' Without edge ' SPAN
SPAN RATING {inch} @ 16" o.¢ @ 24" oc. squgrﬁ .. . Support Total load [ Liveload {inches)
: Sheathing® L Roof’ Subfloor
| 1270 e = — 12 | 12 | 40 | 30 | 1]
16/0 g 30 —_ 16 6 i 4__ | 30 o_ |
20/0 Y ¢ 50 _ 20 0 | 40 30 0
24/0 Yy 100 | 0 40 30 0
24/16 e 100 0 ! 24 24 | s0 L e L
3216 134, 1y 180 70 32 ! 28 | 4G 30 16"
4020 '[ 1944 3y 305 130 40 .32 40 30 20hd
48/24 By Hag — 175 48 36 | 45 P35 A4 |
60/32 s — | 305 | _ 60 48 | 45 1 35 32
Combinatlon
Underlayment, C-C plugged, subfloor
single floor® . o Roof! _ underlayment* |
16 o.c. W, by | 100 40 I 24 24 _ 50 40 16
20o.c. Sk | 150 | 60 ) 2 40 30 s |
24 o.c. Bly s 240 0o 48 3 | 3 o2 24|
320 A - 185 48 40 50 f 40 32
ll ~48a.c. Pry 1 — 290 6l AR 50 40 48
For S !inch =254 mm, | pound per square foot = 0.047%kPa.

a.
b.
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The allowable total loads were determined using a dead load of 10 psf. [f the dead load exceeds 10 psf, then the live laad shall be reduced accordingly.
Panels continuous over two or more spans with long dimension perpendicular to supports. Spans shall be limited to values shown because of possible etfect of con-
centrated loads.

. Applies to panels 24 inches or wider.
. Lumber blocking, panel edge clips (one midway between each support, cxecpt two equally spaced between supporls when span is 48 inches), tonguc-and-groove

panel edges, or other approved type of edge support.

. Incledes Structural 1 panels in these grades.

Uniform load deflection limitation: g of span under live load plus dead load, 54 of span under live load only.

. Maximum span 24 inches for *3/y5-and Yy-inch panels.
. Maximum span 24 inches where */-inch wood finish flooring is installed at right angles 1a joists.

Maximum span 24 inches where 1.5 inches of lightweight concrete or approved cellular concrete is placed aver the subfloor.

Unsupporled edges shall have tongue-and-groove joints or shall be supported with biocking unless minimum nominal l£4 inch thick underlayment with end and
edge joints offset at lcast 2 inches or 1.5 inches of lightweight concrete or approved cellular concrete is placed over the subficor, or %,-inch wood finish flooring is
installed at right angles to the supports. Allowable uniform live Joad at maximum span, hased on deflection of 'y, of span, is 100 psf.

. Unsupported edpes ‘;hall have tongue-and-groove joints or shall be supported by blocking unless nominal Y -inch-thick ungerlayment with end and edge joints

or'fcet atleast 2 inches or- f4-mch wood finish flooring is installed at vight angles ta the supports. Allowable uniform live load at maximum span, based on deflection
of a5y of span, is 100 psf, except panels with a span rating of 48 on cenier are limited to 65 psf total uniform load at maximum span.

. Allowable live load values at spans of 16" o.c. and 24" o.c taken from reference standard APA E30, APA Engineered Wood Construction Guide, Refer to reference

standard for allowable spans not listed in the table.
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When sanded plywood is used as combination subfloor
underlayment, the grade shall be as specified in Table
R303.2.1.1¢2).

TABLE R503.2.1.1(2)

ALLOWABLE SPANS FOR SANDED PLYWOOD
COMBINATION SUBFLOCR UNDERLAYMENT®

SPACING OF JOISTS (inches) ]
oewmrcamon| 6 | o | a |
Species group® — — —
] 1, 5, Y,
2,3 5, 3y, i
4 Y, , 1

For SI: 1 inch =254 mm. 1 pound per square foot = 0.0479kPa.

a. Plywood continuous over two or more spans and face grain perpendicular to
suppaorts, Unsuppented edges shall be tongue-and-groove or blocked exeept
where nominal '/,-inch-thick underlayment or ¥,-inch wood finish floor is
used. Allowable unitormn live load at maximum span based on deflection of

Yago of span is 100 pst.
b. Applicable to all grades of sanded cxterior-type plywood.

R503.2.2 Allowable spans. The maximum allowable span
for wood structural panels used as subtloor or combination
subfloor underlayment shall be as set forth in Table
R503.2.1.1{1), or APA E30. The maximum span for sanded
plywood cambination subfloor underlayment shall be as set
forth in Table R503.2.1.1(2).

R503.2.3 Installation. Wood structural panels used as
subfloor or combination subfloor underlayment shall be
attached to wood framing in accordance with Table
R602.3(1) and shall be attached to cold-formed steet fram-
ing in accordance with Table R505.3.1(2).

R503.3 Particleboard.

R503.3.1 Ydentification and grade. Particleboard shall con-
forin to ANSI A208.1 and shall be so identified by a grade
mark or certificate of inspection issued by an approved
agency.

R503.3.2 Floor wunderlayment. Particleboard floor
underlayment shail conform to Type PBU and shall not be
less than Y/, inch (6.4 mm) in thickness.

R503.3.3 Installation. Particleboard underlayment shall be
installed in accordance with the recommendations of the
manufacturer and attached to framing in accordance with
Table R602.3(1).

SECTION R504
PRESSURE PRESERVATIVELY TREATED-WOOD
FLOORS (ON GROUND)

R504.1 General. Pressure preservatively treated-wood base-
ment floors and floors on ground shall be designed to withstand
axial forces and bending moments resulting from lateral soil
pressures at Lthe base of the exterior walls and floor live and
dead loads. Floor framing shall be designed to meet joist
deflection requirements in accordance with Section R301.

R504.1.1 Unbalanced seil loads. Unless special provision
is made to resist sliding caused by unbalanced lateral soil
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loads, wood basement floors shall be limited to applications
where the differential depth of {ill on opposite exterior foun-
dation walls is 2 feet (610 mm} or less.

R504.1.2 Construction. Joists in wood basement floors
shall hear tightly against the narrow face of studs in the
foundation wall or directly against a band joist that bears an
the studs. Plywood subfioor shall be continuous over lapped
joists or over butt joints between in-line joists. Sufficient
blocking shail be provided between joists Lo transfer lateral
forces at the base of the end walls into the floor system.

- R504.1.3 Uplift and buckling. Where required, resistance
to uplift or restraint against buckling shall be provided by
interior bearing walls or properly designed stub walls
anchored in the supporting soil below,

R504.2 Site preparation. The arca within the foundation
walls shall have all vegetation, topsoil and foreign material
removed, and any fill material that is added shall be free of veg-
etation and forcign material. The fill shall be compacted to
assure uniform support of the pressure preservatively treated-
wood floor sleepers.

R504.2,1 Base. A minimum 4-inch-thick (102 mm) granu-
lar base of gravel having a maximum size of ¥/, inch (19.1
mm) or crushed stone having a maximum size of '/, inch
(12.7 mm) shall be placed over the compacted earth.

R504.2.2 Moisture barrier. Polyethylene sheeting of minimum
6-mil (0. 15 mm) thickness shall be placed over the granular base.
Joints shall be lapped 6 inches (152 mmy} and left unscaled. The
polyethylene membrane shall be placed over the pressure
preservatively treated-wood sleepers and shall not extend beneath
the footing plates of the extertor walls.

R504.3 Materials. All framing malerials, including sleepers,
joists, blocking and plywoaod subflooring, shall be pressure-
preservative treated and dried after treatment in accordance
with AWPA U1t (Commodity Specification A, Use Category
4B and section 5.2), and shall bear the label of an accrediled
agency.

SECTION R505
STEEL FLOOR FRAMING

R505.1 Cold-formed steel Roor framing. Elements shall be
straight and free of any defects that would significantly affect
structural performance. Cold-formed steel floor framing mem-
bers shall comply with the reguircments of this seetion.

R505.1.1 Applicability limits. The provisions of this sec-
tion shall control the construction of steel floor framing for
buildings not greater than 60 feet (18,288 mmj} in length
perpendicular to the joist span, not greater than 40 feet (12
© 192 mm) in width parallel to the joist span, and not greater
. than two stories in height. Steel (loor framing constructed in
accordance with the provisions of this section shall be lim-
. ited to sites subjected to a maximum design wind speed of
. 110 miles per hour (49 m/s), Exposure A, B, or C, and a
maximum ground snow load of 70 pst (3.35 kPa).

© R505.1.2 In-line framing. When supported by steel-
" framed walls in accordance with Section R603, stzel floor
- [raming shall be constructed with floor joists located
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directly in-line with load-bearing studs located below the
joists with a maximum tolerance of ¥, inch (19.1 mm)
between the center lines of the joist and the stud.

R505.1.3 Floor trusses. The design, gquality assurance,
installation and testing of cold-formed stecl trusses shall be
in accordance with the AISI Standard for Cold-formed Steel
Framing-Truss Design (COFS/Truss). Truss members shall
not be notched, cut or altered in any manner without an

approved design.

R505.2 Structural framing. Load-bearing floor framing
members shall comply with Figure R505.2(1) and with the

Framing

FLOORS

members with web holes not conforming te the

above requirements shall be patched in accordance with Sec-
tion R505.3.6 or designed in accordance with accepted engi-
neering practices,

R505.2.1 Material. Load-bearing members used in steel
floor construction shall be cold-formed to shape from strue-
tural quality sheet steel complying with the requirements of
one of the following:

1. ASTM A 633: Grades 33, 37, 40 and 50 (Class 1 and

3.

dimensional and minimum thickness requirements specified in

Tables R305.2(1) and R505.2(2). Tracks shall comply with
Figure R505.2(2) and shall have a minimum flange width of
1/, inches (32 mm). The maximum inside bend radius for 4.
members shall be the larger of %/, inch (2.4 mm} or twice the
unceated steel thickness. Holes in joist webs shall comply with

all of the following conditions:

1.

Holes shall conform to Figure R505.2(3);

3.

2. ASTM A 792: Grades 33, 37, 40 and 50A.
3. ASTM A 875: Grades 33, 37, 40 and 50 (Class 1 and

ASTM A 1003: Grades 33, 37, 40 and 50.

R505,2.2 Identification, Load-bearing stcel framing mem-
bers shall have a legible label, stencil, stamp or embossment

with the following information as a minimum;

1. Manufacturer’s identification.

2. Holes shall be permi tted onl?f along the centerline of the 2. Minimum uncoated steel thickness in inches (mm).
web of the framing member; o _ ‘ _
3. Holes shall have a center-to-center spacing of not less 3. Minimum coating designation.
than 24 inches (610 mm); 4. Minimum yield strength, in Kips per square inch (ksi)
4. Holes shall have a web hole width not greater than 0.5 (kPa).
times the member depth, or 2Y, inches (64.5 mm); R505.2.3 Corraosion protection. Load-bearing steel fram-
5. Holes shall have a web hole length not exceeding 4, ;glgl;i::: }Tavc a metallic coating complying with one of the
inches (114 mmy); and owng: ‘ _
6. Holes shall have a minimum distance between the edge L. 25? inimum of G 60 in accordance with ASTM A
of the bearing surface and the edge of the web hole of not '
less than 10 inches (254 mm). 2. A minimum of AZ 50 in accordance with ASTM A
792.
TABLE R505.2{1)
COLD-FORMED STEEL JOIST SIZES
WEB DEPTH MINIMUW FLANGE WIDTH | MAXIMUM FLANGE WIDTH | MINIMUM LIP SIZE
MEMBER DESIGNATION® {inches) {inches) {inches} ) {inches)
5508 162-t 5.5 1625 | e i 05 )
8005162t R o Le2s 2 _i— 0.5
10008162-t 10 1.625 2 0.5
12005162t 12 1.625 2 | 0.5
For SI:  1inch = 25.4 am, | mil = 0.0254 mm.

a. The member designation is defined by the first number representing the member depth in 0.01 inch, the leter “S” representing a stud or joist member, the second
numtber representing the flange width in (.01 inch, and the letter *t7 shall be a number representing the niinimum base metal thickness in mils [See Table

R505.2(2)].
TABLE R505.2(2)
MINIMUM THICKNESS OF COLD-FORMED STEEL MEMBERS
DESIGNATION MINIMUM UNCOATED THICKNESS 7
(mils) (inches) REFERENCE GAGE NUMBER
33 n 0.033 20
43 ] 0.043 18 . B
34 _ 0.054 16
68 0.068 | 14
For SI. | inch = 25.4 mm, 1 mil = 0.0254 mm.

2006 INTERNATIONAL RESIDENTIAL CODE®

109



FLOORS

FLANGE

-
!

DEPTH OF WEB LP
OUTSIDE TO
UTSIDE}

l

FIGURE R505.2(1)
C-SECTION

CtL

- 24" MIN., — ]

FLANGE

WEB T
SIZE OF TRACK
(INSIDE TC INSILE)

FIGURE R505.2(2)
TRACK SECTION

C.L

-

107 MIN.

— ]

e ¢ N .
1" >> I ,4'
! 41 DL, CENTERLINE OF WEB
TAAX, MAX.

27, MAX. —

For SI: | inch = 254 mim.

A
- vy
BEARING CONDITION (2044040

FIGURE R505.2(3)
FLOOR JOIST WEB HOLES

3. A minimum of GF 60 in accordance with ASTM A
875.

R505.2.4 Fastening requirements. Screws for steel-to-
steel connections shall be installed with a minimum edge
distance and center-to-center spacing of 0.5 inch (12.7
mm}, shall be self-drilling tapping, and shall conform o
SAE I78. Floor sheathing shall be attached to steel joists
with minimum No. 8 self-drilling tapping screws that con-
form to SAE J78. Screws attaching {floor-sheath-
ing-to-steel joists shall have a minimum head diameter of
0.292 inch (7.4 mm) with countersunk heads and shall be
installed with a minimuom edge distance of 0.275 inch (9.5

110

mm). Gypsum board ceilings shall be attached to stecl
joists with minimum No. 6 screws conforming to ASTM C
954 and shall be installed in accordance with Section
R702. For all conneetions, screws shall extend through the
steel a minimum of three exposed threads. All self-drilling
tapping screws conforming to SAE 178 shall have a Type I1
coating in accordance with ASTMB 633.

Where No. 8 screws are specified in u steel to steel con-
nection the required number of screws in the connection is
permitted to be reduced in accordance with the reduction
factors in Table R505.2.4 when larger screws arc used or
when one of the sheets of steel being connected is thicker
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than 33 mils (0.84 mm). When applying the reduction factor
the resulting number of screws shall be rounded up.

TABLE R505.2.4
SCREW SUBSTITUTION FACTOR

THINNEST CONNECTED STEEL éHEET {milis)
SCREW SIZE 33 a3
# A0 _067
#10 | .. 09 . 062
#12 0.86 I 0.56
For 8I: 1 mal = 0.0254 mm.

R505.3 Floor construction. Cold-formed steel floors shall be
constructed in accordance with this section and Figure R505.3.

R505.3.1 Fioor to foundation or bearing wall connections.
Cold-formed steel floors shall be anchored to foundations,
wood sills or load-bearing walls in uccordance with Tahle
R505.3.1{1} and Figure R505.3.1(1), R505.3.1(2),
R505.3.1(3), R505.3.1(4), R505.3.1(5) or R505.3.1(6). Con-
tinuous steel joists supported by interior load-bearing walls
shall be constructed in accordance with Figure R505.3.1(7).
Lapped steel joists shall be constructed in accordance with
Figure R505.3.1(8). Fastening of steel joists to other framing
members shall be in accordance with Table R5035.3.1¢2).

SUBFLOOR SHEATHIMNG

8 FT MAX. HEADER SPAN

MAX, 24 IN.
CANTILEVER

JOIST SPAN

. STRAPPING 12 FT
MAX. (TYP)

FOUNDATION WALL

. For SI; 1 inch =254 mm, 1 foot = 304.8 mm.

FLOORS

R505.3.2 Allowable joist spams. The clear span of
cold-formed steel floor joists shall not exceed the limits set
forth in Tables R505.3.2(1), R505.3.2(2), and R505.3.2(3).
Floor joists shall have a minimum bearing length of 1.5 inches
(38 mm). When continuous joists are used, the interior bearing
suppeorts shall be located within 2 feet (610 mm) of mid span of
the steel joists, and the individual spans shall not exceed the
span in Tables R505.3.2(2) and R505.3.2(3). Bearing stiffen-
ers shall be installed at each bearing location in accordance
with Section R505.3.4 and as shown in Figure R505.3.

Blocking is not required for continuous back-to-back floor
joists al bearing supports. Blocking shall be installed between
the joists for single continuous floor joists across bearing sup-
ports. Blocking shall be spaced at a maximum of 12 feet (3660
mm} on center. Blocking shall consist of C-shape or track sec-
tion with a minimum thickness of 33 mils (0.84 mm). Blocking
shall be fastened to each adjacent joist through a 33-mil (0.84
mm) clip angle, bent web of blocking or flanges of web stiffen-
ers with two No. 8 screws on cach side. The minimum depth of
the blocking shall be equal to the depth of the joist minus 2
inches (51 mm). The minimum length of the angle shall be
equal to the depth of the joist minus 2 inches {51 mm).

40 FT MAX.
BUILDING WIDTH

STIFFENER

N HEADER TRIMMER

USE FLAT STRAP WITH BLOCKING
OR GYPSUM BOARD TQ BRACE
BOTTOM FLANGE

GIRDER BEAM CR LOAD-BEARING WALL

FIGURE R505.3
STEEL FLOOR CONSTRUCTION

foontinued)
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BUILT-UP HEADER AND TRIMMER JOISTS SHALL
CONSIST OF A C-SECTION INSIDE A TRACK
SECTION, SCREWED TOGETHER 24 IN. O.C.
MAXIMUM THROUGH THE TOP AND BOTTOM

FLANGES
FLOOR JOIST INSIDE TRACK

CLIP ANGLE (BOTH SIDES OF CONNECTION) 8 SCREWS (4 PERLEG OF CLIF ANGLE)

MIN. LENGTH = JOIST WEB DEPTH
MINUS /; IN.

BUILT-UP HEADER OR TRIMMER JOIST

BUILT-UP HEADER AND TRIMMER JOISTS
SHALL CONSIST OF A C-SECTION INSIDE A
TRACK SECTION, SCREWED TOGETHER 24 IN,
C.C. MAXIMUM THRQUGH THE TOP AND
BOTTOM FLANGES

BUILT-UP HEADER JOIST

CLIP ANGLE (BOTH SIDES OF CONNEGTION; 8 SCREWS (4 PER LEG OF GLIP ANGLE)

MINIMUM LENGTH = JOIST WEB DEPTH
MINUS 1/ IN. .
JOIST TO HEADER JOIST

2 BCREWS THROUGH EACH LizG OF
33 MIL 2 IN. x 2 {N. x BLOCKING
DEPTH, CLIP ANGLE

1 SCREW THROUGH BRACE
AT EACH FLANGE

33 MIL TRACK OR C-SECTION
MINIMUM HEIGHT OF JOIST
DEPTH MINUS 2 IN.

CR

X-BRACING SOLID BLOCKING
BLOCKING OPTIONS .

FIGURE R505.3—continued
STEEL FLOOR CONSTRUCTION

For ST:  linch = 25.4 mm, i mil = 0.0234 mm.
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TABLE R505.3.1(1)

FLCORS

_FLGOR TG FOUNDATION OR BEARING WALL CONNECTION REQUIREMENTS ab

FRAMING CONDITION

WIND SPEED {mph) AND EXPOSURE

Up to 110 A/B or 85 C or Seismic
Design Categories A, B, C

Upto 110 ¢

Floor joist to wall track of exterior steel
load-bearing wall per Higure R505.3.1(1)

2-No. 8 screws

3-No. 8 screws

Floor joist track to wood sill per Figure
R505.3.1(2}

Sicel plate spaced a1 3’ o.c.. with 4-No. 8
screws and 4-10d or 6-8d common nails

Floor joist track to foundation per Figure
R305.3.1(3)

I/, minimum diameter anchor bolt and clip
angle spaced at 6' 0.c. with 8-No. § screws

Steel plate, spaced at 2° o.c., with 4-No. §
1£,” minimum diameter anchor bolt and clip
angle spaced at 4 o.c. with §-No. 8 screws

Joist cantilever te wall track per Figure
|R505.3.1(4). ... _ __

2-No. 8 screws per stiffener or bent plate

Joist cantilever to wood sill per Figure
R305.3.1(5)

Steel plate spaced at 3’ o.c., with 4-No. &
screws and 4-10d or 6-8d common nails_

3-No. 8 screws per stiffener or bent plaie

Stee] plate spaced at 2’ o.¢., with 4-No, 8
screws_and 4-10d or 6-8d common nails

Joist cantilever to foundation per Figure
R505.3.1(6)

It,” minimum diameter anchor bolt and clip
angle spaced at 6" o.c. with 8-No. & screws

',” minimum diameter anchor bolt and clip

angle spaced at 4" o.c. with 8-No. § screws

For SL:

i inch = 25.4 mm, 1 fout = 304.8 mm, 1 mile per hour = 0.447 m/s.

a. Anchor bolts shall be located not mere than 12 inches from corers or the termination of bottomn tracks (e.g.., at door openings). Bolts shall extend a minimumof 15

inches into masonry or 7 inches into concrete.
b. All screw sizes shown arc minimum.

TABLE R505.3.1(2)
FLOOR FASTENING SCHEDULE?

DESCRIPTION OF BUILDING ELEMENTS

NUMBER AND SIZE OF FASTENERS _

_SPACING OF FASTENERS

Floor joist to track of an interior load-bearing wall

Floor joist to rack at end of joist

2 No. § screws

"Each juist

* Subfloor to floor joists

For 5I: | inch =254 mmn.

2 No. 8 screws

| One per flange or two per bearing shiffener

4. All screw sizes shown are minimum,

R505.,3.3 Joist bracing. The top flanges of steel joists shall
be laterally braced by the application of floor sheathing fas-
1ened to the joists in accordance with Table R505.3.1(2).
Floor joists with spans that exceed 12 feet (3658 mm) shall
have the bottom flanges laterally braced in accordance with
ane of the following;:

1. Gypsum board installed with minimum No. 6 screws
in accordance with Section R702.

2. Continuous steel strapping installed in accordance with
Figure R305.3. Steel straps shall be at least 1.5 inches
{38 mim} in width and 33 mils (0.84 mm) in thickness.
Straps shall be fastened to the bottom flange at each joist
with at lcast one No. 8 screw and shall be fastened to
blocking with at least two No. 8 screws. Blocking or
bridging (X-bracing) shall be installed between joists
in-line with straps at a maximum spacing of 12 feet
{3658 mm) measured perpendicular to the joist run and
at the termination of all straps.

R505.3.4 Bearing stiffeners. Bearing stiffeners shall be
installed at all bearing locations lor steel Noor joists. A bear-
ing stiffener shall be fabricated from a minimum 33 mil (0.84
mm) C-section or 43 mii (1.09 mm} track section. Each saff-
ener shall be fastened to the web of the joist with a minimurm
of four No. 8 screws equally spaced as shown in Figure
R505.3.4. Stiffeners shall extend across the full depth of the
web and shall be installed on ¢ither side of the web.

2006 INTERNATIONAL RESIDENTIAL CODE®

No. § screws

6" 0.c. on edges and 127 o.c. at intermediate
|supports

R505.3.5 Cutting and notching. Flanges and lips of load-bear-
ing steel floor framing members shall not be cut or notched.

R505.3.6 Hole patching. Web holes not conforming to the
requirements in Section R505.2 shall be designed in accor-
dance with one of the lollowing:

1. Framing members shall be replaced or designed in
accordance with accepted engineering practices when
web holes exceed the following size limits;

1.1. The depth of the hole, measured across the
web, excceds 70 percent of the Nat width of
the web; or

1.2. The length of the hole measured along the
web, exceeds 10 inches (254 mm) or the depth
of the web, whichever is greater,

2. Web holes not exceeding the dimensional require-
ments in Section R505.3.6, Item 1, shall be patched
with a solid steel plate, stud section, or track section in
accordance with Figure R3505.3.6. The sieel patch
shall, as a minimum, be of the same thickness as the
receiving meniber and shall extend at least 1 inch (25
mm) beyond all edges of the hole. The steel patch shall
be fastened to the web of the receiving member with
No.8 screws spaced no greater than 1 inch (25 mm)
center-to-center along the edges of the patch with mini-
mum edge distance of '/, inch (13 mm).
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TRACK

(=3
S
By
BEARING STIFFENER *‘"4&4..“
2 ‘-Qéé
o
SCREWS THROUGH JOIST / R
FLANGE, CLIP ANGLE OR
BENT STIFFENER SHEATHING
a‘é¢~ /
SCREW FLOOR TRACK S,
TOWALL TRACK WITH ~¢¢'~
SCREWS AT 24 IN. O.C. e
225
<}
SCREW AT
TRACK EACH FLANGE
JOIST
LOAD-BEARING STUD
For 8[; 1inch =254 mm, | mil = 0.0254 ym.
FIGURE H505.3.1(1})
FLOOR TO LOAD-BEARING WALL STUD CONNECTION .

SHEATHING //

- / TRACK
_.'

4 SCREWS

4 10d COMMON OR
6 . 8d COMMON

3N, % 4 IN. x 33 MIL PLATE
(MIN.)

WOOCD SILL AND ANCHOR BOLT

FOUNDATION e

vl q

Tt

o 1= gt

vt o

E .

. . .

1inch =23.4 mm, 1 mil = 0.0254 mm.

For 8I:
FIGURE R505.3.1(2}

FLOOR TO WOOD SILL CONNECTION

2006 INTERNATIONAL RESIDENTIAL CODE®

114



FLOORS

BEARING STIFFENER

TRACK

8 SCREWS
SHEATHING

JOIST

S IN. x 6 IN. x & IN. x 54 MIL CLIP
ANGLE AND ANCHOR BOLT

[+
B e _ Y
o 12 o
-3

°
¢ FOUMNDATION

. For 8L 1inch =254 mun, 1 mil = 0.0254 mm.

FIGURE R505.3.1(3)
FLOOR TO FOUNDATION CONNECTION

SCREW AT EACH
FLANGE

=
W,
S

TRACK

BEARING
STIFFENER

SCREWS THROUGH JOIST
FLANGE, CLIP ANGLE OR
BENT STIFFENER

CR
TRACK FLANGE | e
N
LOAD-BEARING STUD
FIGURE R505.3.1(4)

FLOOR CANTILEVER TO LOAD-BEARING WALL CONNECTION
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BLOCKING CONNECTED TO JOIST
WITH SCREWS THROWUGH WES
STIFFENER OR CLIP ANGLE

BLOCKING EVERY QTHER JOIST
{MIN. THICKNESS OF TRACK)

SHEATHING

Pz
7 -~
v
ST (S
a1}
WOOD SILL AND P SCREW AT
ANCHOR BOLT ad- EACH FLANGE
4 SCREWS
4-10d OR 6-8d
COMMON NAILS TRACK
3IN, x4 IN. x 33 MIL
PLATE (MIN.}
FOUNDATION
For SI:  1inch =254 mm, 1 mil = 0.0254.
FIGURE R505.3.1(5)
FLOOR CANTILEVER TO WOQOD SILL CONNECTION
BLOCKING EVERY OTHER JOIST
{MIN. THICKNESS AS TRACK) SHEATHING
SOREW AT EVERY
FLANGE BEARING STIFFENER
JoisT

BIN.x 61N x5 IN. x 54 MIL
CLIP ANGLE AND
ANCHOR BOLT

FOUNDATION

CONMNECTION OF BLOCKING TO
JOIST THROLIGH WEB STIFFENER
OR CLIP ANGLE WITH 4 SCREWS

THROUGH EACH LEG ' .

FIGURE R505.3.1{6)
FLOOR CANTILEVER TO FOUNDATION CONNECTION

For ST 1 inch =254 mm, 1 wmi = 0.0254,
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BEARING STIFFENER

2 SCREWS THROUGH JOIST
FLANGE, CLIP ANGLE OR
BENT STIFFENER

\SCHEW AT

r EACH FLANGE

d

LOAD-BEARING STUD

FIGURE R505.3.1(7}
CONTINUQUS JOIST SPAN SUPPORTED ON STUD

JOIST

g /
ONE BEARING STIFFENER ' /
(4 SCREWS THROUGH
STIFFENER AND BOTH JoleT
JOISTS) e

TWO SCREWS %

SCREW AT
TRACK EACH FLANGE

/.

LOAD-BEARING

. STUD
FIGURE R505.3.1(8)

LAPPED JOISTS SUPPORTED ON STUD
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TABLE R505.3.2(1) .
ALLOWABLE SPANS FOR COLD-FORMED STEEL JOISTS—SINGLE SPANS™" 33 ksl STEEL
30 PSF LIVE LOAD ] 40 PSF LIVE LOAD
JOIST I __ ] ._é;ﬂ__a;:i_n_gtinches} o __ _.-Spacing (Iic_hes) _ ~
| DESIGNATION | 12 16 192 24 7 16 ez o 24|
5508162-33 117" 1077 1 ye 1§ w7 |93 | g 76"
. 5508162-43 12'-8” e L1017 107-2" 11'-6" 10-5" 9-10” 91”7 |
r5503162-54 oy 2 | v | e 12'-4” 1-2" 10"-6" 99"
| ss08162-68 147" 133" 12-6" | 11-7” 133" 1207 | i 10"-6"
800816297 | 162" 497 13107 | 12-107 | 14y 134" 12 -
| 800816233 | 158" 12 115" 143" 125" | 113" 90" |
800816243 | 171" use | 17 137" 156" 17 | 13y 1247
| B00S162-54 | 184" 1687 | 158" 147" 1687 | s L oy Doy
800816268 | 199" | 17-11" 16-107 158" 17-11 1637 | 13 | 14
800816297 | 220" 20%-0” 16-10” 175 | 2007 1827 | U717 1510
L 1000S162-43 | 20°-6” 18"-8” 17-6” | 1587 | 188" 16°-11" 1567 |3y
1000S162-54 | 2217 20-0" 18-107 1767 200" 182" 17-2" 1511
1000816268 | 23-9" | 21%77 | 20M3" w0 | ntr | e | wesr L
| 1000$162-97 | 266" 241 228" 210" 2417 2110”7 2007 | 191"
f 12005162-43 | 239" 2010 o | 168t | a1 1867 | 16m6" 1 132 |
12008162-54 | 259" 234" 220" 20017 234 213" 200" 17°-10”
1200816268 | 278" SO = - S o P A M i [ 26| 2kt
1200516297 30-11" 281" 265" | 246" 281" 256" e | oy .

For ST:  1inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per squarc foot = 0.0479kPa.
a. Deflection criteria: £/480 for live loads, £/240 for toral loads.
b. Floor dead load = 10 psf.

BEARING STIFFENER

FIGURE R505.3.4
BEARING STIFFENER
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TABLE R505.3.2{2)
ALLOWABLE SPANS FOR COLD-FORMED STEEL JOISTS—MULTIPLE SPANS*" 33 ksi STEEL
30 PSF LIVE LOAD 40 PSF LIVE LOAD
JOIST __ spacing (inches) _ _-éupacing {inches}

DESIGNATION | 12 16 19.2 3 12 1. . 192 24
5305162-33 . 121" 100-57 9'-6" 86" 10°-9” 9f_—§” g-6" 7'-6"
5508162-43 | 145 1 2’—5" 114" 12" 12°-9” 1-11” 1y-1" 90T
5505 162-54 16"-3" 14’-17 12°-107 11°-6" 14°-5" 12°-6" 11’-5" 2"
5505162-68 197" 1797 1§-9" 156" 17-9” 16°-2" 15727 14717
3005162-97 2197 19797 18°-77 17-3” 199 A7 16-10" 15%-4"
8005162-33 14°-8" 11°-10” 10°-4" §'-8” 12°-47 9-11” g7 72"
8005162-43 20007 17°-47 15°-9” 14-1 i 17°-9” 154" 1470 12°-0”
8005162-34 237 205" 18’-8" 16-8” ! 210" 18°-2” 16"-7" 14’—[0”____ ]
B005162-68 26°-5" 2y 210 18°-10” i 238" 20°-6" 18°-8” 16™-9”
8005162-97 296" I 26°-10" 253" 228" 26°-107 244" | 226" 20°-2
10005162-43 __22'2_" 1837 16°-0" 137" - 15°-5" | 13"-6" 11°-5"
10005 162-54 262" | 22°-.8” w8 18'-6" 23-3” 20°-2" : 18"-5” 16°-5"
1000816268 | 3157 2727 | 24°10” 22727 270" Lo _. 2241 i 19°-9”
10005162-97 356" 32°.3” 29°-11" 26"-9” 32737 29°.2” 26"-77 239”7
12005162-43 | _21'-5_3_’_ RS ViC 1 153" 12107 | 18-3" 1487 | 12°-8” 10°-62
12005162-54 285" | 24°.8" 22'.6" 196" 25°-3" 2111 1947 16°-6"
[2005162-68 33-7" | 2917 26°-6" ooy 29107 25°-10” II 237 21 1”
12008162-97 41°-5" i 37°-8” 346" 30°-107 37"_-8"_' 3367 ! -7 275"

For SI:

a. Deflection criteria: LA4R0 for live loads, L7240 for (otal loads,
b. Floor dead load = 10 pst.

SCREWS 11N, O.C.
{TYF}

. For 51: 1 inch = 25.4 mm.

2006 INTERNATIONAL RESIDENTIAL CODE®

linch =254 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479kPa.

FIGURE R505.3.6
HOLE PATCH

SOLID STEEL PLATE, C-SECTICN
QR TRACK {MINIMUM THICKNESS
OF JOIST)
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TABLE R505.3.2(3) .
ALLOWABLE SPANS FOR COLD-FORMED STEEL JOISTS—MULTIPLE SPANS®® 50 ksi STEEL
. ) 30 PSF LIVE__LCMD I ) 40 PSF LIVE Lq.f\TJ ..... - ____‘_
st . . . SpacgGnches | Spacing(inches) I
DESIGNAT!ON 12 __. 18 19.2 _ 24 12 _I 16 182 24 |
5508162.33 | 13-117 120" 0" -3” 123 108" 97" 84"
ssost6243 | 1673 | wnr | e | | et | e | s | 0
5505162-54 182" 16-6" 154" 138" 16™-6" 14-11" 137" 1227 |
5505162-68 IS SO S VIC-AGN T A0 SO NN ~ 1 S B Vi _ e |15t | k0T
5505162-97 219" 19°-9” (86" 172" 197-8” 17-10" 16"-8" 15-8"
| 800516233 156" 12°-6" 0-10" | 941" 130" 105 11" 6-9”
| 800816243 | 220" 191" | 175" 15-0" 1977 1611 14-10" 12-8”
800S 162-54 24°.6" g | 206 1711 225" 199" 17-11" 15"-10"
| 8005162-68 266" 241" 28" | 210", 2417 21707 | 2007 1927 |
800816297 | 2997 | 26-%” 252" 235" 26'-8" | arenu” 214"
1000S162-43 | 236" | 192" 16"-9” P S U8 | O U 0 14707 -9 |
Looosiezsa | owor D oz L o | s 2487 1 20117 L 1897 187-4"
1000S162-68 |  31- 10” 287-11” 272" 253 | a8l 263 2479 209
10008162-97 | 354 [ O T O G N 8 L N 7 0 N 1 O N s
1200816243 22117 | 185" 1607 | 13-4 197-2" ‘ 15'-4" 132" 10°-6"
12008162-54 | 378" 28-1” 249" a1 20 T 20-11” 17-9" |
| 1200816268 . 3717 325" I 204" 25 v 34" | 28 259" 227 |
1200516297 | ar2r o 3rer | Wy | 3v9 3767 34y 2.7 | 2997 .

For 8I: 1 inch =254 mm, } foot = 304.8 mm, 1 pound per square foot = 0.0470%Pa.
4. Deflection criteria; L/A480 for live loads, L7240 for total luads.
b. Floor dead load = 10 psf.

JOIST SECTION INSIDE TRACK

4 SCREWS ON EACH
SIDE OF SPLICE

For SI: 1 inch =254 mm. ! I

FIGURE R505.3.8
TRACK SPLICE
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R505.3.7 Floor cantilevers. Floor cantilevers shall not
exceed 24 inches (610 mm) as illustrated in Figuore
R505.3. The cantilever back-span shall extend a mini-
mum of 6 feet (1830 mm) within the building, and shall be
fastencd o a bearing condition in accordance with Sec-
tion R305.3.1. Floor cantilevers shall be permitted only
on the second floor of a two-story building or the first
floor of a one-story building. Floor framing that is canti-
levered and supports the caatilevercd floor only shall
consist of single joist members in accordance with Sec-
tion R505.3.2. Floor framing that is cantilevered and sup-
ports the cantilevered floor and the roof framing load
above shall consist of double jeist members of the same
size and material thickness as that for single joist mem-
bers in accordance with Section R305.3.2, and shall be
fastcned web-to-web with minimum No. 8 screws at 24
inches (610 mm) maximum on-center spacing top and
bottom. Built-up floor framing consisting of a C-section
inside a track section, fastened at the top and bottom
flanges by minimum No. 8 screws at 24 inches (610 mm)
maximum on cenier spacing, is permitied in lien of the
web-to-web double joist method.

R505.3.8 Splicing. Joists and other structural members
shall not be spliced. Splicing of tracks shall conform with
Figure R505.3.8.

R505.3.9 Framing of openings. Openings in floor framing
shall be framed with header and trimmer joists. Header joist
spans shaull not exceed 8 feet {2438 mm). Header and trim-
mer joists shall be fabricated from joist and track sections,
which shall be of a minimum size and thickness as the adja-
cent floor joists and shall be installed in accordance with
Figure R303.3. Each header joist shall be coanected to trim-
mer joists with a minimum of four 2-inch-by-2-inch (51 mm
by 51 mm) clip angles. Each clip angle shall be fastepned to
both the header and trimmer joists with four No. 8 screws,
evenly spaced, through each leg of the clip angle. The clip
angles shall have a steel thickness not Jess than that of the
floor joist.

SECTION R506
CONCRETE FLOORS (ON GROUND)

R506.1 General, Concrete slab-on-ground floers shatl be a
minimum 3.5 inches (89 mmy) thick {for cxpansive soils, see
Section R403.1.8). The specified compressive strength of con-
crete shall be as set forth in Section R402.2. '

R506.2 Site preparation. The area within the foundation
walls shall have all vegetation, top soil and foreign material
removed.

R506.2.1 Fill. Fill material shall be free of vegetation and
foreign material. The fill shall be compacted o assurc uni-
form support of the slab, and except where approved, the fill
depths shall not exceed 24 inches (610 mm) for ciean sand
or gravel and 8 inches {203 mm) for earth.

R506.2.2 Base. A 4-inch-thick (102 mm) base course con-
sisting of clean graded sand, gravel, crushed stone or
crushed blast-furnace slag passing a 2-inch (51 mm) sieve

2006 INTERNATIONAL RESIDENTIAL CODE®
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shall be placed on the prepared subgrade when the slab is
below grade.

Exception: A base course is not required when the
concrete slab is installed on well-drained or
sand-gravel mixture soils classified as Group I
according to the United Soil Classification System in
accordance with Table R405.1.

R506.2.3 Vapor retarder. A 6 mil {0.006 inch; 152 pm)
polycthylene or approved vapor retarder wilh joints lapped
not less than 6 inches (152 mm) shall be placed between the
concrete floor slab and the base course or the prepared
subgrade where no base course exists.

Exception: The vapor retarder may be omitted:

1. From garages, utility buildings and other unhcated
accessory structures.

2. From driveways, walks, patios and other flatwork
not likely to be enclosed and heated ata later date.

3. Where approved by the building official, based on
local site conditions.

R506.2.4 Reinforcement support. Where provided in
slabs on ground, reinforcement shall be supported to remain
in place from the center to upper one third of the slab for the
duration of the concrete placement.
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CHAPTER 6
WALL CONSTRUCTION

SECTION R601
GENERAL

R601.1 Application. The provisions of this chapter shall con-
trol the design and construction of all walls and partitions for
all buildings.

R601.2 Requirements. Wall constructivn shall be capable of
accommodating all loads imposed according to Section R301
and of transmitting the resulting loads to the supporting struc-
tural elements.

Ra01.2.1 Compressible floor-covering materials. Com-
pressible floor-covering materials that compress more than
/5, inch (0.8 mm) when subjected to 50 pounds (23 kg)
applied over 1 inch square (645 mm) of material and are
greater than Y, inch (3 mm) in thickness in the uncom-
pressed state shall not extend beneath walls, partitions or
columns, which are fastened to the tloor.

SECTION R602
WOOD WALL FRAMING

R602.1 Identification. Load-bearing dimension Jumber for
studs, plates and headers shall be identified by a grade mark of
a lumber grading or inspection agency that has been approved
by an accreditation body that complies with DOC PS 20. In lieu
of a grade mark, a certification of inspection issued by a lumber
grading or inspection agency meeting the requirements of this
section shall be accepted.

R602.1.1 End-jointed lumber. Approved end-jointed lum-
ber identificd by a grade mark conforming to Section
R602.1 may be used interchangeably with solid-sawn mem-
bers of the same species and grade.

R602.1.2 Structural glued laminated timbers. Glued
laminated timbers shall be manufactured and identified as
required in AITC A190.1 and ASTM D 3737.

R602.1,3 Structural log members, Stress grading of stnic-
tural log members of nonrectangular shape, as typically
used in log buildings, shall be in accordance with ASTM D
3957. Such structural log members shall be identified by the
grade mark of an approved lumber grading or inspection
agency. In lieu of a grade mark on the material, a certificate
of inspection as to species and grade issued by a lum-
ber-grading or inspeclion agency meeting the requirements
of this section shall be permitted to be accepted.

R602.2 Grade. Studs shall be a minimum No. 3, standard or
stud grade lumber.

Exception: Bearing studs not supporting floors and
nonbearing studs may be utility grade lumber, provided the
studs are spaced in accordance with Table R602.3(5).

R602.3 Design and construction. Exterior walls of
wood-frame construction shall be designed and constructed in
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accordance with the provisions of this chapter and Figures
R602.3(1) and R602.3(2) or in accordance with AF&PA’g
NDS. Components of exterior walls shall be fastened in accor-
dance with Tables R602.3(1) through R602.3(4). Exterior
walls covered with foam plastic sheathing shall be braced in
accordance with Section R602.10. Structural sheathing shall
be fastened directly to structural framing members.

R602.3.1 Stud size,height and spacing. The size, height
and spacing of studs shall be in accordance with Table
R602.3.(3).

Exceptions:

1. Utility grade studs shall not be spaced more than
16 inches (406 mm) on center, shall not support
more than a roof and ceiling, and shall not exceed 8
feet (2438 mm) in height for exterior walls and
load-bearing walls or 10 feet (3048 mm) for inte-
rior nonload-bearing walls.

2. Studs more than 10 feet (3048 mm) in height
which are in accordance with Table R602.3.1.

R602.3.2 Top plate. Wood stud walls shall be capped witha
double top plale instalted to provide overlapping at corners
and intersections with bearing partitions. End joints in top
plates shall be offsct at least 24 inches (610 mm). Joints in
plates need not occur over studs. Plates shall be not less than
2-inches (51 mm) neminal thickness and have a width at
lcast equal to the width of the studs.

Exception: A single top plate may be installed in stud
walls, provided the plate is adequately tied at joints, cor-
ners and intersecting walls by a minimum 3-inch-by-
6-inch by a 0.036-inch-thick (76 mm by 152 mm by
0.914 mm) galvanized steel plate that is nailed to each
wall ot segment of wall by six 8d nails on each side, pro-
vided the raflers or joists are centered over the studs with
atolerance of no more than 1 inch (25 mm). The top plate
may be omitted over lintels that are adequately tied to
adpacent wall sections with steel plates or equivalent as
previously described.

R602.3.3 Bearing studs. Where joists, trusses or rafters are
spaced more than (6 inches (406 mm) on center and the
bearing studs below are spaced 24 inches (610 mm} on cen-
ler, such members shall bear within 5 inches (127 mm) of
the studs beneath,

Exceptions:

1. The top plates are two 2-inch by 6-inch (38 mm by
140 mm) or two 3-inch by 4-inch (64 mm by 89
mm) members.

2. A third top plate is installed.

3. Solid blecking equal in size to the studs is installed
to reinforce the double top plate,
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WALL CONSTRUCTION

TABLE R602.3(1)
FASTENER SCHEDULE FOR STRUCTURAL MEMBERS

DESCRIPTION OF BUILDINGELE!J]EN'_I’S e . NUME.EQT,E:[E);-:'E’E oF _ SPACING OF FASTENERS
Joist to sill or girder, toe nail 3-8d (2-," % 0.113") —
1" % 6" subfloor or less to each joist, face nail 2-8d (214" x 0.113") —

2 staples, 1,” | -

2" subfloor to joist or girder, blind and lace nuil 2-16d (3" = 0.1357) | B —
Sole plate to joist or blacking, face nail o o 16d (3'7,” x 0.135") o 16" o.c.
Top or scle plate 1o stud, end nail 2-16d (3%," % 0.1357) . —
Stud te sole plate, toe nail 3-8d (214" x0.113% or .
Double studs, face nail . . 10d (3" < 0.128" ¢ 247 o.c.
Double top plates, face nail 10d (3" « 0.128™) _ _ 24" o.c.
Sole plate to joist or blocking at braced wall panels 3-16d (31, x 035" | 1670«
Doublc top plates, minimum 24-inch offset of end joints, face nail in 8-16d (31" X 0.135) .
lapped area o e . . o -
Blocking between joists or rafters to top plate, toe nail 3-8d (21" x 0,113 : = _
Rim joist to top plate, toe nail 8d (2! x0.113") 6" o.c. HI
Top plates, laps at corners and inlersections, (ace nail 2-10d (3" x 0.128") ) —
Built-up header, two picces with '/,” spacer | 16d (31, x 0.1357) | 16” o.c. along each edge
Continued header, two pieces . | 16d(3'/," % 0.135") 16" o.c. along each edpe

pase@uxonyy =
4-8d (24," x 0.113")

Continuous header to stud, toe nail

Ceiling joist, laps over partiticns, face nail _ | 3-10d (3" % 0.128")

Ceiling joist to paralle! rafiers, face nail 3-10d (37 % 0.128™M — __‘
Rafter (o plate, loc nuil ) o 2-16d (34, % 0.135") | _ — . .
1” brace to each stud and plate, face nail 2-8d (21" % 0.113") —
_ 2 staples, 13/," —
1" x 6" sheathing to each bearing, face nail T 2-84 2147 x 0.1137) —
o 2 staples, 1%," —
1” % 8" sheathing, to sach bearing, face nail 2-84 (21" % 0.1137 —
_ B _ 3 staples, L%,” : —
Wider than 17 % 8” sheathing to each bearing, facc nail 3-8d (24,7 % 0.113%) —
. o o 4 staples, 1%/,” : —
Built-up corner studs _ 10d (3" x 0.128"} | 24%0.c. |
Built-up girders and beams, 2-inch lumber layers 10d (3”7 % 0.128”)  Nail each layer as follows: 327 o.c. at

‘top and bottom and staggercd. Two
nails &l cn(_is_and at cach s_plicc.

2" planks L o 2-16d (3',"x 0.135") | At each bearing
Roof rafters to ridge, valley or hip rafters: .
toe nait 4-16d (3'4," X 0.135™)
face nail 3-16d (31,” x 0.135™) o - ]
Rafler ties to raflers, face nail S | 3-8d (247 x0.1137) —_
Collar tie to rafter, face nail, or 1'7,” x 20 gage ridge strap | 3-10d{3"x0.a287 | —
{ conn’nuéd}
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WALL CONSTRUCTION

TABLE R602.3(1)—continued
FASTENER SCHEDULE FOR STRUCTURAL MEMBERS

SPACING OF FASTENERS

DESCRIFTION OF BUILDING

I h
__ MATERIALS _ DESCRIPTION OF FASTENER" ©* | Edges (inches) | Intermediate supports®® (inches) |

Wood structural panels, subfloor, roof and wall sheathing to framing, and particleboard wall sheathing to framing

6d common (27 x 0.113") nail (subfloor, wall)

ST P 2
he ~ 8dcommon 21y x 0131 maitrooty | © | 1
Pl L _._ 8d common nail 2/, x 0.131") 6 12¢ i
TR 10d common (3" x (0.148") nail or 6 12
80 8d (24" x 0.1317) deformed nail
R Other wall sheathing” 5‘
I7.” structural cellulosic fiberboard H4,” galvanized roofing nail 8d common 3 6
sheathing _ _ (21" x 0.131”) nail; stapic 16 ga., 1'4," long
B4.." structural cellulosic 1%," galvanized roofing nail 8d common 3 6
fiberboard sheathing (2'1," % 0.131”) nail; stapie 16 ga., 1%," long _ o !

d 1'4,” galvanized roofing nail;

6d common (27 x 0.1317) nail; staple galvanized 4 8
11" long; 1'4,” screws, Type W or S

17,” gypsum sheathing

13/,” galvanized roofing nail;
5t¢" gypsum sheathing® 8d common (2'/,” x 00.131") nail; staple galvanized 4 8
13" long; 1°/,” screws, Type W or §

Wood structural panels, combination subfloor underlayment to framing

6d deformed (2" % 0.120") nail or

3 less

4" and less 8d common (2',” x 0.131") nail 6 12
1y ‘_ 8d common (2Y,” x (.131”) nail or | 6 12

8 8d deformed (2'/," x 0.120”) nail |
111 10d common (3" x (.148”) nail or 6 12

8d deformed (2'/," % 0.120%) nail |

- oA s g

For 81: 1 inch =25.4 mm, { foot = 304.8 mm, 1 mile per hour = 0.447 m/s; 1ksi = 6.895 MPa.
a. Allnails are smogth-common, bex or deformed shanks excepl where otherwise stated. Nails used for framing and sheathing connections shall have minimun aver-

age bending yield strengths as shown: 80 ksi for shank diameter of 0.192 inch (20d common nail), 90 ksi for shank diameters larger than (. 142 inch but not larger
than 0.177 inch, and 100 ksi for shank diameters of 0.142 inch or less.

. Staples are 16 gage wire and have a minimum 7/ 1g-inch on diameter crown width.

. Nails shall be spaced at not more than 6 inches on center at #ll supports where spans are 48 inches orgreater.

. Four-foot-by-8-foat or 4-foot-by-9-foot panels shail be applied sertically.

. Spacing of fasteners not included in this table shall be based on Table R602.3(2),
For regions having basic wind speed of 110 mph or greater, 8d deformed (2’ #3" % (1.120) nails shall be used for attaching plywood and wood structural panel roof
sheathing to framing within minimuim 48-inch distance from gable end walls, if mean roof height is more than 23 feet, up to 33 feet maximum,

g. Forregions having basic wind speed of 100 mph or less, nails for attaching wood structural panel roof sheathing to gable end wall framing shall be spaced 6 inches

on centet. When basic wind speed is greater than 100 mph, nails for atlaching panel roof sheathing to intermediate supports shall be spaced 6 inches on center for
minimum 48-inch distance from ridges, eaves and gable end walls; and 4 inches on center 1o gable end wall framing.

h. Gypsum sheathing shall conform to ASTM C 79 and shall be installed in sccordance with GA 253, Fiberboard sheathing shall conform to ASTM C 208,

. Spacing of fasteners on floor sheuthing panel edges applies 10 panel edges supported by framing members and required blocking and at all floor perimeters only.
Spacing of fasteners on roof sheathing panel edges applies 10 panel edges supporied by lraming members and required blocking. Blocking of roof or floor sheath-
ing panel edges perpendicular to the [raming members need not be provided except as required by other provisions of this code. Floor perimeter shall be supported
by framing members or solid blocking.

2006 INTERNATIONAL RESIDENTIAL CODE® 125



WALL CONSTRUCTION

TABLE R602.3(2)
ALTERNATE ATTACHMENTS

NOMINAL MATERIAL THICKNESS
{Inches}

DESCRIPTION™? OF FASTENER AND LENGTH
~ (inches)

_ SPACING® OF FASTENERS

Edges
{inches)

Intermediate supports
__(inches)

uptw '/

_ Staple 15 ga. 1/,

Woo structural panels subfloor, roof and wall sheathing to framing and particleboard wall sheathing 1o framing’

4

0.097 - 0099 Nail 2'/,

Staple 16 ga. 1%/,

[ L

0.113 Nail 2

!9f32 and Sr‘rs

B, and ¥,

Staple 15and 16 ga. 2
0.097 - 0.099 Nail 21,

e

_ Staple 14 pa. 2

Staple 15 ga. 1%/,

0.097 - 0.099 Nail 21,

Staple 16 ga. 2

Staple 14 sa. 2'/,

0.113 Nail 2Y,

Staple 15 ga. 2V/,

©0.097 - 0.099 Nail 21/,

R S e L B B

SPACING® OF FASTENERS

NOMINAL MATERIAL THICKNESS | DESCRIPTION®® OF FASTENER AND LENGTH Edges Body of panel”
{inches) | {inches) tinches) (inches)
Floor ;nderlayrnent; plywood-hardboard-particleboard' . o
. Plywaood B o
1%/, ring or screw sllank nail—'minimum 3 6
Ity and %, 1217, ga. (0.099") shank diameter L _
_ L L ~ Staple 18 ga., 7y, ¥, crown width 2 5
W e, Bh 'y 11/, ting or screw shank nail—minimum 6 g
and %, 12"/, ga. (1.099") shank diameter T
1"/, ring or screw sEank nail—minimum 6 3
Sy, B4, and ¥, ~ 1214, ga. (0.099™) shank diameter i
. Staple V6 ga. 1', 6 8
Hardboard' B
‘ 1"/, Tong ring-grooved underlayment nail b6
4.200 | 4d cement-coated sinkernail | 6 | 6
_ - _ Staple 18 ga., /g long (plastic coated) . _3 5
Particleboard -
v, 4d ring-grooved underlayment nail ! 3 3]
e Staple 18 ga., '/ long, ¥, crown 3 1 6
5, 6d ring-grooved undcrlay.mcm nail o .]0
Staple L& ga., 1"/, long, */; crown 3 &
S 6d ring-grooved underlayment nail .5 10
Staple 16 gu., 1%/ long, ¥ crown 3 )

For ST 1inch =254 mm.

4. Nail is a general descniption and rmay be T-head, modified round head or round head.

b. Staples shall have a minimum crown width of 7 ¢-inch on diameter except as noted.

¢. Nails or stuples shall be spaced at not more than 6 inches on center at all supports where spans arc 48 inches or greater. Nails or staples shall be spaced at not more
than 12 inches on center at intermediate supports for loors.

d. Fastcners shall be placed in a grid pattern throughout the bedy of the pancl.

¢. Fur 5-ply panels, intermediate natls shall be spaced not more than 12 inches on cenier cach way.

f. Hardboard underlayment shall conform 1o ANSYAHA A135.4,
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TABLE R602.3(3)
‘WOOD STRUCTURAL PANEL WALL SHEATHING

WALL CONSTRUCTION

MAXIMUM STUD SPACING (inches)

Siding nailed to;®

PANEL NOMINAL THICKNESS |

PANEL SPAN RATING L. (inch) Stud Sheathing
1270, 16/0, 20/0, or wall —16 0.¢, N g e | 16 16°
240, 24/16, 32/16 or wall-—24 o.c. ey e Bl Uy | 24 24¢ ]
For SI: 1 inch =25.4 mm.

a. Blocking of horizontal joints shall not be required.
b. Plywood sheathing 3fs—inch thick or less shall be applied with long dimension across studs.
¢. Three-ply plywood panels shall be applied with long dimension across studs,

TABLE Re02.3(4)
) ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING®
: STUD SPACING
{inches)
THICKNESS
{Inch} ~_GRADE When siding is nailed 1o studs When siding is nailed to sheathing
e M-1 Exterior glue B 16 | —
7, M.-2 Exterior glue | 16 | 16

For SE:  1inch = 25.4 mm.

a. Wall sheathing not exposed to the weather. If the panels are applied honizontally, the end joints of the panel shalt be offset so that four panels cormers will not meet,

All panel edges must be supported. Leave a '/ 1g-inch gap between panels and nail no closer than EIS inch from panel edges,

TABLE R602.3(5)
SIZE, HEIGHT AND SPACING OF WOOD STUDS®
f ) BEARING WALLS o NONBEARING WALLS
Maximum spacing Maximum spacing | Maximum spacing
Laterally ' when supporting | when supporting | when supporting Maximum spacing. Laterally

: unsupported stud! roof and ceiling |  one floor, roof two floors, roof  when supporting | unsupported stud
| STUD SIZE height® only + and ceiling and celling | one floor only height?® Maximum spacing
©__ ({inches) {feet) {inches) (inches) {inches)} {inches) (faat) {inches)
23 — — — — — 10 16
f 2x4 10 24 | 16 — ' 24 4 4
" 3x4 0 24 24 16 24 14 24
| 2x5 10 24 S — \ 24 16 24
L 2x6 10 24 24 16 24 20 24

For 8I. 1 inch = 25.4 mn.

a. Listed heights are distances between points of laterai support placed perpendicuiar to the planc of the wall. Tucreases in unsupported height are permitted where

Justified by analysis,
b. Shall pot be used in exterior walls,
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127



WALL CONSTRUCTION

| RAFTERS AND CEILING [
%‘/ JOISTS GR APPROVED
l ROQF TRUSS

TOP PLATE—
TOP PLATE SEE DRILLUNG AND
NOTCHING PROVISIONS
SECOND STORY SECTION R&02.6.1
¥
A WALL STUD—
JOIST 18 PERMITTED TO SEE DRILLING AND
BE CUT OR NOTCHED MOTCHING PROVISIONS
FLOOR JOIST— BETWEEN THESE LIMITS SECTION R&02.6
SEE DRILLING AND
NOTCHING PROVISIONS
SECTION A502.8 .
BOTTOM PLATE 115 SRAN 1/, SPAN
™~ I‘ ﬂ }‘ " /JOIST NAILED TO
J | : |} STUD
TOP PLATE (o — jL% ] I
]
1 | | N
BAND JOIST OR FOR BLOCKING AND
11N. x 4 IN. RIBBON
BLOCKING BRIDGING—SEE CUT INTO STUD—
SECTION Rs02.7 SEE SECTION R502.6
BEARING
walLL
LAP JOIST 3 IN. MIN.
OR SPLICE—SEE
BAND JOIST BOTTOM PLATE SECTION R502 6.1 SEE SECTION R602.8
OR BLOCKING FOR FIRE BLOCKING
|
SLLPLATE . BTy
NN
CRAWL SPACE QR SUBFLOOR
WT, S BASEMENT MONOLITHIC
FOUNDATIONM SLAB-ON-GRADE
FOUNDATION
INTERMEDIATE
BEARING WALL

PLATFORM FRAMING

For S 1inch =25.4 mm.
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FIGURE R602.3(1)
TYPICAL WALL, FLOOR AND ROOF FRAMING

BALLOON FRAMING
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For STt

TCP PLATE

SINGLE OR DOUBLE \

WALL CONSTRUCTION

STAGGER JOINTS 24 IN. CR

A
FIREBLOCK AROUND |
PIPE

CUT PLATE TIiED WITH USE SPLIGE PLATES—
O 16 GAGE STEEL STRAP. SEE SECTION RE02.3.2
/SEE SECTION RE02.6.1.
“lr — L bl 1 ‘—["'
1
-l
-\._\_

\“'M-.__,

HEADER—

WALL STUDS—
SEE SECTION R802.3

BOTTOM
PLATE L
L ™

JACK STUDS OR >
TRIMMERS

SEE TABLES R502.5(1)
AND R502.5(2}

/ SOUD BLOCKING

FLOOR JOISTS

SUBFLOOR/:;;N

B

1IN, BY 4 IN,
DIAGONAL BRACE
LETINTC STUDE

FOUNDATION
CRIPPLE WALL-—
" SEE SECTION Rs02.9

ANCHOR BOLTS EMBEDDED IN
FOUNDATION 6 FT O.C. MAX.

—————————— N

FOUNDATION
WALL STUDS

CORNER AND PARTITION POSTS

b o -5

APPLY APPROVED SHEATHING OR BRACE

EXTERIOR WALLS WITH 1iN. BY 4 IN. BRACES LET
{NTO STUDS AND FLATES AND EXTENDING FROM
BOTTOM PLATE TO TOP PLATE, OR OTHER
APPROVED METAL STRAP DEVICES INSTALLED IN
ACCORDANCE WITH THE MANUFACTURER'S
SPECIFICATIONS. SEE SECTION R602.10.

MATEHIALS.

I inch =254 mim, 1 foot = 304.8 mm.

FIGURE R&602.3(2)
FRAMING DETAILS

2006 INTERNATIONAL RESIDENTIAL CODE®

NOTE: A THIRD STUD AND/OR PARTITION INTERSECTION
BACKING STUDS SHALL BE PERMITTED TC BE OMITTED
THROUGH THE USE OF wOOD BACKUP CLEATS, METAL
DRYWALL CLUPS OR OTHER APPROVED DEVICES THAT
WILL SEAVE AS ADEQUATE BACKING FOR THE FACING
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WALL CONSTRUCTION

IN SEISMIC DESIGN CATEGORIES A, 8, C and D, D, AND D,*

TABLE R602.3.1
MAXIMUM ALLOWABLE LENGTH OF WOOD WALL STUDS EXPOSED TO WIND SPEEDS OF 100 mph OR LESS

HEIGHT o ON-CENTER SPACING (Inches) o
(fest) 24 16 12 8
) - Supporting a rbof only - e N
>10 2x4 x4 2x4 " 234
12 2x6 i 2x4 (o 2x4 2x4
14 2x6 2x6 2x6 : 2x4
16 2x6 2x6 . 2x8 | 2x4
18 1 _ NA® ___ix_t’) 2x6 i 2x6
i 20 1l NA? NA# 2x6 ! 2x6
24 NA® _ NA* NA® ; 2x6 B
Supporting one floor and a roof
>10 2x6 2x4 2x4 . a2x4 |
12 | Ixe 2x6 | 2%x6 2x4 .
14 | 2x6 2% 6 | 2x6 2x6 I
16 Na® 2x6 2x06 2x6
18 Na® 2x6 2x6 _ Ix6 _
) NA? NA® 2x6 N Zx6
% L NA" o NA NA7 1x6 a
. _ ) Supporting two floors and a roof _ . '
>10 | 2x6 2x6 | 2x4 x4 |
o | 2x6 __2x6 26 il 266
“o | 2x6 2x6. 1x6 2x6
16 NA? NA® - 2x6 2x6H
18 NA# NA®. 2x6 ) 2x6
20 NA: NAS NA? 2x6 |
22 NAT NA® NA® NA#
24 NA® NA® NA? NA*

For SI:

1 inch = 25.4 mm, | feot = 304.8 mm, 1 pound per square foot = 0.0479kPa,

1 pound per square inch = 6.895 kPa, 1 mile per hour = 0.447 nvs,

a. Design required.

b. Applicability of this table assumes the following: Snow load not exceeding 25 psi, £, nul less than 1310 psi determined by multiplying the AF&PA NDS tabular
base design valoe by the repetitive use factor, and by the size factor for all species except southern pine, Enot less than 1.6 % 10° psi, tributary dimensions for floors
and roofs nut exceeding 6 feet, maximum span for floors and roof net exceeding 12 feet, eaves not over 2 feetin dimension and exterior sheathing. Where the condi-
tions are not within these parameters, design 15 required.

¢. Utility, standard, stud and No. 3 grade lumber of any species are not permitted.
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{continued)
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TABLE R602.3.1-—continued

WALL CONSTRUCTION

MAXIMUM ALLOWABLE LENGTH OF WOOD WALL STUDS EXPOSED TO WIND SPEEDS OF 100 mph OR LESS
IN SEISMIC DESIGN CATEGORIES A, B, C,D,, D, and D,

T

H = HEIGHT

|

[

1 ROOF LOAD

2006 INTERNATIONAL RESIDENTIAL CODE®

|

1 FLOQOR

=

H = HEIGHT

i

1 ROOF LOAD
2 FLOOR LOADS

[

T

H = HEIGHT

l

1 ROOF LOAD
1 FLOOR LOAD
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WALL CONSTRUCTION

R602.3.4 Bottom (sole) plate. Studs shall have full bearing 1. Notching. Any stud in an exterior wall or bearing parti-
on a4 neminal 2-by (38 mm) or larger plate or sill having a tion may be cut or notched to a depth not exceeding 25
width at least equal to the width of the studs. percent of its width. Studs in nonbcaring partilions may
R602.4 Interior load-bearing walls. Interior load-bearing ]:S.llc]lo\:f(ilc]lfs toadepth not to exceed 40 percent of a single

walls shali be constructed, framed and tireblocked as specified
for exterior walls. 2. Dnlling. Any stud may be bored ar drilled, provided that
the diameter of the resulting hole is no more than 60 per-
cent of the stud width, the edge of the hole is no more
than %, inch (16 mm) to the edge of the stud, and the hole
18 not located in the same section as a cut or notch. Studs
lecated in exterior walls or bearing partitions drilled over
40 percent and up to 60 percent shall also be doublad
with no more than twe successive doubled studs bored.
See Figures R602.6(1) and R602.6(2).

R602.5 Interior nonbearing walls. Interior nonbearing
walls shall be permitted to be constructed with
2-inch-by-3-inch (51 mm by 76 mm) studs spaced 24 inches
(610 mm) on center or, when not part of a braced wall line,
2-inch-by-4-inch (51 mm by 102 mm) flat studs spaced at 16
inches {406 mm) on center. Interior nonbearing walls shall
be capped with at least asingle top plate. Interior nonbearing
wulls shall be fircblocked in accordance with Section

R602.8. ' Exception: Use of approved stud shoes is permitted
R602.6 Drilling and notching-studs. Drilling and notching ~~ phen they are installed in accordance with the manu-
of studs shall be in accordance with the following: acturer's recommendations.

TOP PLATES

|~ STUD
’

BORED HOLE MAX,
DIAMETER 40 PERCENT
OF STUD GEPTH

vd

5, IN MIN. TQ EDGE
g IN. MIN, TO EDGE
f/ ®

]
H \ b j
/ 1 Q
NOTCH MUST NOT EXCEED 25 [l
PERCENT OF STUD DEPTH //
BORED HOLES SHALL NOT BE /
LOCATED IN THE SAME CROSS

SECTION OF CUT QR NOTCH IN
STUD

IF HOLE 1S BETWEEN 40 PERCENT AND

60 PERCENT OF STUD DEFTH, THEN STUD !
MUST BE DOUBLE AND NQ MORE THAN TWO
SUCCESSIVE STUDS ARE DOUELED AND 50

BORED

For 8t | inch =254 mm.
NOTE: Condition for cxterivr and bearing walls.

FIGURE R602.6{1)
NOTCHING AND BORED HOLE LIMITATIONS FOR EXTERIOR WALLS AND BEARING WALLS
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TOP PLATES

BORED HOLE MAX,
DIAMETER 50 PERCENT
OF STUD DEFTH §

53 IN MIN TO EDGE

L~
NOTCH MUST NOT EXCEED [L
40 PERCENT GF STUD DEPTH /44

BORED HOLES SHALL NOT BE A
LOCATED IN THE SAME CROSS
BECTION OF CUT OR NOTCHIN
STUD

For 5[:  1inch =254 mm.

WALL CONSTRUCTION

L STUD

|~ % IN. MIN. TO ECGE

FIGURE R602.6(2)
NOTCHING AND BORED HOLE LIMITATIONS FOR INTERIOR NONBEARING WALLS

R602.6.1 Drilling and notching of top plate, When piping
or ductwork is placed in or partly in an exterior wall ot inte-
rior lead-bearing wall, necessitating cutting, drilling or
natching of the top plate by more than 50 percent of its
width, a galvanized metal tie of not less than 0.054 inch
thick (1.37 mm) (16 ga} and 1 ', inches (38 mm) wide shall
be fastened across and to the plate at each side of the open-
ing with not less than eight 16d nails at each side or equiva-
lent. See Figure R602.6.1.

Exception: When the entire side of the wall with the
notch or cut is covered by wood structural panel sheath-

ing.

R602.7 Headers. For header spans see Tables R502.5(1) and
R302.5(2).

R602.7.1 Wood structural panel box headers. Wood
steuctural panel box headers shall be constructed in accor-
dance with Figure R602.7.2 and Table R602.7.2.

R602.7.2 Nonbearing walls. Load-bearing headers are not
required in interior or exterior nonbearing walls. A single

2006 INTERNATIONAL RESIDENTIAL CODE®

flat 2-inch-by-4-inch (51 mm by 102 mm) member may be
used as a header in interior or exterior nonbearing walls [or
openings up to 8 feet (2438 rum) in width if the vertical dis-
tance to the parallel nailing surface above is not more than
24 inches (610 mm). For such nonbearing headers, no crip-
ples or hlocking are required above the header.

R602.8 Fireblocking required. Fireblocking shalf be provided
o cut off ull concealed draft openings (both vertical and horizon-
tal) and to form an effective fire barrier between stories, and
between a top story and the roof space. Fireblocking shall be
provided in wood-frame construction in the foltowing locations.

1. In concealed spaces of stud walls and partitions, includ-
ing furred spaces and parallel rows of studs or staggered
studs; as fallows:

L.1. Vertically at the ceiling and floor levels.

1.2, Horizontally at intervals not exceeding 10 feet
(3048 mm).
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WALL CONSTRUCTION

EXTERIOR CR BEARING WALL

NOTCH GREATER THAN 50
PERCENT OF THE PLATE WIDTH

TOP PLATES

U

For S1:  linch = 254 mm.

N
“c;\ PIPE

16 GAGE {0.054 1.} AND 1.5 IN. WIDE
METAL TIE FASTENED ACROSS AND
TO THE PLATE AT EACH SIQE OF THE
NOTCH WITH B-166 MALLS EACH SIDE

FIGURE R&02.6.1
TOP PLATE FRAMING TO ACCOMMODATE PIPING

2. Atall interconnections between concealed vertical and
horizontal spaces such as occur at soffits, drop ceilings
and cove ceilings.

3. Inconcealed spaces between stair stringers at the top and
bottom of the run. Enclosed spaces under stairs shall
comply with Section R311.2.2.

4. Atopenings around vents, pipes, ducts, cables and wires
at ceiling and floor level, with an approved material 1o
resist the free passage of flame and products of combus-
tion.

5. For the fireblocking of chimneys and fireplaces, see Sec-
tion R1003.19.

6. Fireblocking of cornices of a two-family dwelling is
reguired at the line of dwelling unit separation.

R602.8.1 Materials. Except as provided in Section R602.8,
Item 4, fireblocking shall consist of 2-inch (31 mm} nomi-
nal lumber, or twa thicknesses of 1-inch (25.4 mm) nominal
lumber with broken lap joints, or one thickness of 23/,,-inch
(19.8 mm) wood structural panels with joints backed by
#,-inch (19.8 mm) wood structural panels or one thickness
of ¥%,-inch (19.1 mm) particleboard with joints backed by
*,-inch (19.1 mm) particleboard, '/,-inch (12.7 mm) gyp-
sum board, or '/,-inch (6.4 mm) cement-based millboard.
Baits or blankets of mineral wool or glass fiber or other
approved materials installed in such a manner as to be
securely retained in place shall be permitted as an accept-
able fire block. Batts or blankets of mineral or glass fiber or
other approved nonrigid materials shall be permitted for
compliance with the 10 foot horizontal fireblocking in walls
constructed using parallel rows of studs or staggered studs.
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ILoose-fill insulation material shall not be used as a fire
block unless specifically tested in the form and manoer
intended for use to demonstrate its ability to remain in place
and to retard the spread of fire and hot gases.

R602.8.1.1 Unfaced fiberglass. Unfaced fiberalass batt
insulation used as fireblocking shall fill the entire cross
section of the wall cavity to a minimum height of 16
inches (406 mm) measured vertically. When piping, con-
dut or similar obstructions are encountered, the insula-
tion shall be packed tightly around the obstruction,

R602.8.1.2 Fireblocking integrity. The integrity of all
fireblocks shall be maintained.

R602.9 Cripple walls. Foundation cripple walls shall be
framed of studs not smaller than the studding above. When
exceeding 4 feet (1219 mm) in height, such walls shall be
framed of siuds having the size required for an additional story.

Cripple walls with a stud height tess than 14 inches (356
mm} shall be sheathed on at least one side with a wood struc-
tural pancl that is fastencd to both the top and bottom plates in
accordance with Table R602.3(1}, or the cripple walls shall be
constructed of solid blocking. Cripple walls shall be supported
on continuous foundations,

R602.10 Wall bracing. All exterior walls shall be braced in
accordance with this section. In additon, intetior braced wall
lines shall be provided in accordance with Section R602.10.1.1.
For buildings in Seismic Design Categories Dy, D, and D, walls
shall be constructed in accordance with the additional require-
ments of Sections R602.10.9, R602.10.11, and R602,11.
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WALL CONSTRUCTION

TABLE R602.7.2
MAXIMUM SPANS FOR WOOD STRUCTURAL PANEL BOX HEADERS®
HEADER HEADER DEPTH | HOUSE DEPTH (feet) -

CONSTRUCTION® | {inches) | 24 L 28 30 32
Wood structural 9 [ 4 4 3 3 ! —
pancl—one side 15 | .5 5 4 3 L 3
Wood structural 9 \ 7 3 b ! 4 3
panel—both sides 15 | 8 8 7 ; 7 6

For SI. 1inch =254 mm, 1 [oot=304.8 mm.
a. Spans are based on single story with clear-span trussed roof or two-story with floor and rool supported by interiorbearing walls.
b. See Figure R&02.7.2 for construction details.

CRIPPLE® TOP PLATE®

HEADER DEPTH
. STRENGTH AXIS
JACK
STUDSP weCoD -
HEADER SPAN STRUCTURAL
PANELL®
Ll 2IN. OR
A 15 IN,
INSULATION AS
REQUIRED
A
For §I:  1inch =254 mm, 1 foot = 304.8 mm.
NOTES:
a. The top plate shall be continuewns over header.
. Jack stnds shall be used for spans over 4 feet, SECTION

b

¢. Cripple spacing shall be the same as for studs.

d. Wood siructural panel faces shall be single pieces of 15 3p-inch-thick Exposure | {exterior glue) or thicker, installed on the interior or exterior or both sides of the
header.

e. Wood structural panel faces shall be nailed to framing and cripples with 8d commen or galvanized box nails spaced J inches on center, staggering alternate nails
1, inch. Galvanized nails shall be hot-dipped or tumbled.

FIGURE R602.7.2
TYPICAL WOOD STRUCTURAL PANEL BOX HEARER CONSTRUCTION
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WALL CONSTRUCTION

R602.10.1 Braced wall lines. Braced wall lines shall con-
sist of braced wall panel construction in accordance with
Section R602.10.3. The amount and location of bracing
shall be in accordance with Table R602.10.1 and the
amount of bracing shall be the greater of that required by
the seismic design category or the design wind speed.
Braced wall panels shall begin no more than 12.5 feet
{38310 mm) from each end of a braced wall line. Braced
wall panels that are counted as part of a braced wall line
shall be in line, except that offsets oul-of-plane of up to 4
feet (1219 mm) shat! be permitted provided that the total
out-to-out offset dimension in any braced wall line is not
more than & feet (2438 mm).

R602.10.1.1 Spacing, Spacing of braced wall lines shall
notexceed 35 feet (10 668 mm) on center in both the lon-
gitudinal and transverse directions in each story.

Exception: Spacing of braced wall lines not exceed-
ing 50 feet shall be permitted where:

[. The wall bracing installed equals or exceeds the
amount of bracing required by Table R602.10.1
multiplied by a factor equal to the braced wall
line spacing divided by 35 feet and

2. The length-to-width ratio for the floor or roof
diaphragm does not exceed 3:1.

R602.10.2 Cripple wall bracing.

R602.10.2.1 Seismic design categories other than D,.
In Seismic Design Categories other than D,, cripple
walls shall be braced with an amount and type of bracing
as required for the wall above in accordance with Table
R602.10.1 with the following modifications for cripple
wall bracing:

1. The percent bracing amount as determined from
Table Ra02.10.1 shall be increased by 13 percent
and

2. The wall panel spacing shall be decreased to |18
feet {5486 mm) instead of 25 feet (7620 mm).

R602.10.2.2 Seismic Design Category D, In Seismic
Design Category D,, cripple walls shall be braced in
accordance with Table R602.10.1.

R602,10.2.3 Redesignation of cripple walls. In any
seismic design category, cripple walls are permitted to be
redesignated as the first story walls for purposes of deier-
mining wall bracing requirements. If the cripple walls
are redesignated, the stories above the redesignated story
shall be counted as the second and third stories, respec-
tively.

R602.10.3 Braced wall panel constraction methods. The
construction of braced wall panels shall be in accordance
with one of the following methods:

1. Nominal 1-inch-by-4-inch (25 mm by 102 mm) con-
tinuous diagonal braces let in to the top and bottom
plates and the intervening swuds or approved metal
strap devices installed in accordance with the manu-
facturer’s specifications. The let-in bracing shall be
placed at an angle not more than 60 degrees (1.06

136

rad} or less than 45 degrees (0.79 rad) from the hori-
zomtal,

2. Wood boards of %, inch (16 mm) net minimum thick-
ness applicd diagonally on studs spaced a maximum
of 24 inches (610 mm). Diagonal boards shall be
attached 1o studs in accordance with Table R602.3(1).

3. Wood structural panel sheathing with a thickness not
less than 3/ inch (8 mm) [or 16-inch {406 mm) stud
spacing and not less than 3/, inch (9 mm) for 24-inch
(610 mm) stud spacing. Wood structural panels shall
be installed in accordance with Table R602.3(3).

4. One-half-inch (13 mm) or 2*/,,-inch (20 mm) thick
structural fiberboard sheathing appited vertically or
horizontally on studs spaced a maximum of 16
inches (406 mm) on center, Structural fiberboard
sheathing shall be installed in accordance with Table
R602.3(1).

5. Gypsum board with minimum '/;~inch {13 mm) thick-
ness placed on studs spaced a maximum of 24 inches
(610 mm) on center and fastened at 7 inches {178 mm)
on center with the size nails specified in Table
R602.3(1) for sheathing and Table R702.3.5 for inte-
rior gypsun board.

. Particleboard wall sheathing panels instalted in
accordance with Table R602.3(4).

7. Portland cement plaster on studs spaced 2 maximum
of 16 inches (406 mm) on center and installed in
accordance with Section R703.6.

8. Hardboard panel siding when installed in accordance
with Table R7(03.4,

Exception: Alicrnate braced wall panels constructed in
accordance with Section R602.10.6.1 or R602.10.6.2
shall be permitted to replace any of the above methods of
braced wall panels.

R602.10.4 Length of braced panels, For Methods 2, 3, 4,
6, 7 and 8 above, cach braced wall panel shall be at least 48
inches (1219 mm) in length, covering a minimum of three
stud spaces where studs are spaced 16 inches (406 mm) on
center and covering a minimum of two stud spaces where
studs are spaced 24 inches (610 mm} on center. For Method
3 above, cach braced wall panel shall be at least 96 inches
(2438 mm) in length wherc applied to one face of a braced
wall panel and at least 48 inches (1219 mim) where applied
to both faces.

Exceptions:

1, Lengths of bruced wall panels for fcontinuous
wood structural panel sheathing shall be in accor-
dance with Section R602.10.5.

2. Lengths of aliernate braced wall panel§ shall be in
accordance with Section R6(2.10.6.1 or Section
R602.10.6.2. :

R602.10.5 Continuous wood structural panel sheathing.
When continuous wood structural panel sheathing is pro-
vided in accordance with Method 3 of Section R602.10.3 on

_ all sheathable areas of all exterior walls, and interior braced
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WALL CONSTRUCTION

TABLE R602.10.1
WALL BRACING
. T
SEISMIC DESIGN CATEGORY OR
| WINOSPEED | CONDMIGN | TYPE OF BRACE* AMOUNT OF BRACING® *°
: One stor Located in accordance with Section R602.10 and at
S Methods 1, 2, 3, 4, 5, 6, 7 or 8|least avery 25 feet on center but not less than 16%

Top of two or three story

‘of braced wall line for Methods 2 through 8.

Located in accordance with Section R602.10 and
Calegory A and B (S, < (1.35g First story of two story | Methods 1.2.3.4. 5. 6.7 or 8 |at least every 23 feet on center but not less than
and 8, < 0.33g) or 100 mph or ‘ Sceond story of three story | T 16% of braced wall limne for Method 3 or 25% of
less ‘braced wall line for Methods 2, 4, 5,6, 7 or 8,

Located in accordance with Section R602,10 and
at least every 25 feel on center but nol Jess than
25% of braced wall line for Method 3 or 33% of
|braced wall line for Methods 2, 4,35, 6,7 or 8.

1 ocated in accordance with Section R602.10 and
at least every 25 feet on center but not less than
16%, of braced wall line for Method 3 or 29% of
braced wall line for Methods 2,4, 5,6, 7 or 8.

Located in accardance with Section R602.10 and
at leasl every 25 feet on ceater but not less than
30% of braced wall hne for Method 3 or 45% of
braced wall line for Methods 2,4, 5,6, 70r8.

Located in accordance with Scedon R602, 10 and
at least every 25 feet on center bul not less than
45% of braced wall line for Methed 3 or 60% of
braced wall Line for Methods 2, 4, 5,6, 7 or 8.

Located in accordance with Section R602.10 and
at least every 25 feet on center but not less than
204 of braced wall hine for Method 3 or 30% of
braced wall line for Methods 2,4,5,6,70r 8. |

i Located in accordance with Section R602. 10 and
First story of two story al least every 25 feet on center but not less than

" Second story of three story Methods 2, 3,4, 3.6, 7 or 8 45% of braced wall linc for Method 3 or 60% of

braced wall line for Methods 2,4, 5,6, 7 or 8.

‘Located in accordance with Section R602.10 and
lat Jeast every 25 feet on center but not less than
560% of braced wall line for Method 3 or 85% of
:braced wall line for Methods 2,4, 5, 6,7 or 8,

Located in accordance with Scction R602.10 and
‘a[ least every 23 feet on center but not less than
\25% of braced wall line for Method 3 or 409% of
;braced wall line for Methods 2,4, 5,6, 7 or 8.

Category D, or less than iLocated in accordance with Section R602.10 and
- 2 * . . “al lcast every 25 fect on center but not less than
110 mph First story of two story | Methods 2, 3,4, 5,6, 70r 8  5c0, 1 braced wall line for Method 3 or 75% of

}bragd_w_z‘l_l] line for Methods 2,4, 5,6, 7 or 8.

Located in accordance with Section R602.10
i Cripple walls | Method 3 and at least every 25 feet on center but not less
[ i ____|than 75% of braced wall line.

| First story of three story ' Methods 2,3,4, 5,6, 7or §

3

One story

| Top of two or three story {Methods 1,2,3,4,5,6.7or 8

Category C {5, <0.6g and
Sy £0.530g) or less than 110
mph

First story of two story

i Second story of three story Methods 2, 3,4.53,6, 7 or 8

First story of three story Methods 2, 3,4, 5,6, 7or 8

One story

© Top of two or three story Methods 2,3,4,5,6,7o0r 8

Categories Dy and D,
{5,£1.25gand S, <0.83g)
or less than 110 mph

First story of three story Methods 2, 3,4, 5,6, 70r 8

One story

Top of two story Methods 2, 3,4, 5,6, 7or 8

For SI: | inch = 25.4 mm. | foot = 304.8 mm. | pound per square foat = 0.0479%Pa, 1 mile per hour = (0.477 my/s.

a. Wall bracing amounts are based on a soil stle class ") Interpolation of bracing amounts between the S, values associaled with the seismic desipgn categories shall
be permitted when a site specific 8, value is determined in accordance with Section 1613.5 of the fnternational Building Code.

b. Foundation cripple wall panels shall be braced in accordance with Section R602.10.2.

¢. Methods of bracing shall be as described in Section R6(2.10.3. The alternate braced wall panels described in Section R602.10.6.1 or R602,10,6.2 shall alse be per- I
milted,

d. The bracing amounts for Seismic Design Categories are based on a 15 psf wall dead load. For walls with a dead load of 8 psf or less, the bracing amounits shall be
permilted to be multiplied by (.85 provided that the adjusted bracing amount is not less than thut requived {or the site’s wind speed. The minimum length of braced
panct shall not be less than required by Section K602.10.3.

€. When the dead load of the roolfceiling exceeds 15 psi, the bracing amounts shali be increased in sccordance with Section R301.2.2.2.1. Bracing required for a
site's wind speed shall not be adjusted.
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wall lines, where required, including areas above and below
openings, bracing wall panel lengths shall be in accordance
with Table R602.10.5. Wood structural panel sheathing
shall be installed at comers in accordance with Figure
R602,10.5. The bracing amounts in Table R602.10.1 for
Method 3 shall be permitied to be multiplied by a factor of
0.9 for wall with a maximum opening height that does not
excead 85 percent of the wall height or a factor of 0.8 for
walls with a maximum opening height that does not exceed
67 percent of the wall height.

R602.10.6 Alternate braced wall pancl construction
methods, Alternate braced wall panels shall be constructed
in accordance with Sections R602.10.6.1 and R602.10.6.2,

R602,10.6.1 Alternate braced wall panels. Alternate
braced wall lines constructed in accordance with one of the
following, provisions shall be permitted to replace each 4
feet (1219 mm) of braced wall panel as required by Section
R602.10.4. The maximurn height and minimum width of
each panel shall be in accordance with Table R602.10.6:

1. In one-story buildings, each panel shall be
sheathed on one face with ¥/ -inch-mini-
mum-thickness (10 mm) wood structural panel
sheathing nailed with 8d common or galvanized
box nails in accordance with Table R602.3¢(1) and
blocked at all wood structural panel sheathing
edges. Two anchor bolts installed in accordance
with Figure R403.1(1) shall be provided in each
panel. Anchor bolts shall be piaced at panel quarter
points. Each panel end stud shall have a tie-down
device fastened to the foundation, capable of pro-
viding an uplift capacity in accerdance with Table
R602.10.6. The tie down device shall be instalted
in accordance with the manufacturer’s recommen-
dations. The panels shall be supported directly on a

foundation or on floor framing supported directly
on a foundation which is continuons across the
entire length of the braced wall line. This founda-
tion shall be reinforced with not less than one Ne. 4
bar top and boltorn. When the continuous founda-
tion is required to have a depth greater than 12
inches (305 mm), a minimum 12-inch-by-12-inch
(305 mm by 305 mm) continuous footing or turned
down slab edge is permitted at door openings in the
braced wall line. This continuous footing or turned
down slab edge shall be reinforced with not less
than one No. 4 bar top and bottom. This reinforce-
ment shall be lapped 15 inches (381 mm}) with the
reinforcement required in the continvous founda-
tion located directly under the braced wall line.

2. In the first story of two-story buildings, each
braced wall panel shall be in accordance with Item
1 above, except that the wood struclural pancl
sheathing shall be instalied on both faces, sheath-
ing edge nailing spacing shall not exceed 4 inches
(102 mm)} on center, at least three anchor bolts
shall be placed at one-fifth points.

R602.10.6.2 Alternate braced wall panel adjacentto a
door or window opening. Alternate braced wall panels
constructed in accordance with one of the following pro-
visions are also permitted to replace each 4 feet (1219
mm} of braced wall panel as required by Section
R602.10.4 for use adjacent to a window or door opening
with a full-length header:

1. In one-story buildings, cach panel shall have a
length of not less than 16 inches (406 mm} and a
height of not more than 10 feet (3048 mm), Each
panel shall be sheathed on one face with a single
layer of ¥ -inch-minimum-thickness {10 mm)

TABLE R602.10.5
LENGTH REQUIREMENTS FOR BRACED WALL PANELS IN A CONTINUOUSLY SHEATHED WALL™> " ®

MINIMUM LENGTH OF BRACED WALL PANEL

——— . (inches) nemn ——— MAXIMUM OPENING HEIGHT NEXT TO THE BRACED WALL PANEL
8-foot wall S9-foot wall 10-foot wall % of wall helght)
I . P - . SN IS .. _ 100
32 36 40 85
24 27 30 63

For SI:

linch =254 mm, | foot =305 mm, 1 pound per square foot = 0.0479kPa.

a. Linear interpolation shall be permitted. _
b. Fuil-height sheathed wall segments to either side of garage openings that support light frame roofs only, with roof covering dead loads of 3 psf or less shall be per-
mitted 1o have a 4:1 aspect ratic.
¢. Walls oneither or hoth sides of openings in garages attached 1o fully sheathed dwellings shall be permiited to be built in accordance with Section R602.10.6.2 and
Figure R602.10.6.2 except that a single boitom plate shall be permitied and two anchor bolts shall be placed at 1/3 points. In addition, tie-down devices shall not be
required and the vertical wall segment shall have a maximum 6: | heighi-to-width- ratio (with height being measured from op of header to the botom of the sili

plate). This option shall be permitted for the first story of two-story applications in Scismic Design Catcgories A through C.
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QORIENTATION OF STUD MAY VARY. SEE FIGURE R&02.3(2)

ACCORDANCE WITH CHAPTER 7

ISNALATIZINOS. | / GYPSUM WALL BOARD INSTALLED IN

d

f 7

;

\

8d NAILAT6IN.OC.

BA NAIL AT 12§N.O.C.ON ALL

aal
1

WOOD STRUCTURAL PANEL

{ALL PANEL EDGES) FRAMING MEMBERS NOT AT INSTALLED IN ACCORDANCE
PANEL EDGES WITH TABLE R602.3(1)
fa) QUTSIDE CORNER DETAIL

ORIENTATION OF STUD MAY YARY. SEE FIGURE R602.3{2)

ACCORDANCE WITH CHAPTER 7 (INTERIOR)

/ GYPSLUM WALL BOARD INSTALLED IN

2

—

160 NAILAT12IN.OC 7

WOOD STRUCTURAL PANEL
INSTALLED ¥ ACCORDANCE
WITH TABLE R602.3(1}

8d NAJL AT 61N, C.C. ALL FRAMING
MEMBERS AT PANEL EDGES AND 12 [N,
O.C.ON ALL FRAMING MEMBERS NOT
AT PANEL EDGES

(b} iNSIDE CORNER DETAIL

For 8I: 1 inch = 25.4 mm.
Gypsum board nails deleled for clanty.

FIGURE R602.10.5

TYPICAL EXTERIOR CORNER FRAMING FOR CONTINUOUS STRUCTURAL
PANEL SHEATHING; SHOWING REQUIRED STUD-TO-STUD NAILING

wood structural panel sheathing nailed with 8d
common or galvanized box nails in accordance
with Figure R602.10.6.2. The wood structural
panel sheathing shall extend up over the solid sawn
or glued-laminated header and shall be nailed in
accordance with Figure R602.10.6.2. Use of a
built-up header consisting of at least two 2 x 12s
and fastened in accordance with Table R602.3(1)
shall be permitted. A spacer, if used, shall be
placed on the side of the built-up beam opposite
the wood structural panel sheathing. The header
shall extend between the inside faces of the first
fuil-length outer studs of cach panel. The clear
span of the header between the inner studs of each
panel shall be not less than 6 feet (1829 mm) and
not more than 18 feet (5486 mm) in length. A strap
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with an uplift capacity of not less than 1000
pounds (4448 N} shall fasten the header to the side
of the inner studs opposite the sheathing. One
anchor bolt not less than *,-inch-diameter (16
mm) and installed in accordance with Section
R403.1.6 shall be installed in the center of each sill
plate. The studs at each end of the panel shall have
a tie-down device fastened to the foundation with
an wplift capacity of not less than 4,200 pounds
(18 683 N}.

Where a panel is located on one side of the open-
ing, the header shall extend between the inside face
of the [irst full-length stud of the panel and the bear-
ing studs at the other end of the opening. A strap
with an uplift capacity of not less than 1000 pounds
(4448 N} shall fasten the header to the bearing
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SEISMIC DESIGN

TABLE R602.10.6

MINIMUM WIDTHS AND TIE-DOWN FORCES OF ALTERNATE BRACED WALL PANELS

HEIGHT OF BRACED WALL PANEL

Sheathed Width

gt

CATEGORY AND TIE-DOWN 8t 10 1. 11t 121t
WINDSPEED _ FORCE{lb) | 2-4 2.8 2-g 3-2 R B
SDC A, B.and C |R602.10.6.1, Item 1 1300 1800 1800 2000 2200
Windspeed < 110 o !
mph R602.10.6.1, Ttem 2 3000 3000 3000 3300 , 3600
Sheathed Width
SDC Dy, Dy and 2.8 2 -8 2 -8 Note a Note a
iD, Windspeed < : Hox
o mph R602.10.6.1, Tiem 1 | 1800 1800 1800 — —
L R602.10.6.1, Item 2 3000 3000 | 3000 — —
For SI; 1 inch =254 mm, | foor = 304.8 mm.
a, Not perinitted because maximuam height is 1{) feet.
L EXTENT OF HEADER N
N DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS) >
EXTENT OF HEADER
™ " SINGLE PORTAL FRAME (ONE BRACED WALL PANEL) ™
3 v o+ = o= - i | | PR
A MIN. 3" X 11.25" NET HEADER < > } e
'k s ot
< 6 TO 18 | (E— s ]
i i FASTEN TOP PLATE TO HEADER WITH TWO P TYPICALPORTAL i |1
i : |:
1% it ROWS OF 16D SINKER NAILS AT 3° 0.C. TYP. 1000 LB © |1 FRAME [ &
a8 3 \ STRAP \ CONSTRUCTION o o
2 -‘\ 1000 LB STRAP OPPOSITE SHEATHING | FoR A PANEL SPLICE 7
i i FASTEN SHEATHING TO HEADER WITH 8D COMMON OR | (IF NEEDED), PANEL \K 1
A% Jde GALVANIZED BOX NAILS IN 3" GRID PATTERN AS SHOWNAND | | EDGES SHALLBE |, ”
MAX. Ll o ' 0.C. IN ALL FRAMING (STUDS, BLOCKING, AND SILLS) Typ. ||| BLOCKED, AND OCCUR . 1
HEIGHT L.k o) i WITHIN 24" OF MID- |+ s
10 + + ) y HEIGHT. ONE ROW OF  [1' ’
T 4|~ MIN. WIDTH = 16 FOR ONE STORY STR$CT RES | Tve sHeaTHING-TO- []] T
.~ MIN. WIDTH = 24" FOR USE IN THE FIRST OF TWO i FRAMING NAILING IS L. 1]
bk STORY STAUCTURES : REQUIRED. |- i
- T —— IF 2X4 BLOCKING IS |"}" v
e = KAIN, 2xd FAAMING MIN. / . USED. THE 2X4'S MUST als ofw
G [ 9/8' MIN. THICKNESS WOOD DOUBLE ‘| 8ENALEDTOGETHER [ =R
e - STRUCTURAL PANEL SHEATHING 2x4 POST | WITH 316D SINKERS |4 o+
8 <[ == MIN. 4200 {.B TIE-DOWN DEVICE (EMBEDDED INTQ - -
| X 0 CONCRETE AND NAILED INTO FAAMING} L min 100018 I
l femns [ TEDOWN ccness i)
CHRCEE AR RO ~~ SEE SECTION R602.10.6.2 DEVICE UL )

For SL:
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Vinch = 23.4 mm, 1 foot = 304.8 mm, 1 pound = 0,454 kg.

FIGURE R602.10.6.2

é— L

ALTERNATE BRACED WALL PANEL ADJACENT TO A DOCR OR WINDOW OPENING
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studs. The bearing studs shall alse have a tie-down
device fastencd to the foundation with an uplift
capacity of not less than 1000 pounds (4448 N},

The tie-down devices shall be an embedded-
strap type, installed in accordance with the manu-
facturer’s recommendations. The panels shall be
supported directly on a foundation which is con-
tinuous across the entire length of the braced wall
line. The foundation shall be reinforced with not
less than one No. 4 bar top and bottom.

Where the continuous foundation is required to
have a depth greater than 12 inches (305 mm), a
minimum 12-inch-by-12-inch (305 mm by 305
mm) continuous footing or turned down slab edge
is permitted at door openings in the braced wall
line. This continuous footing or turned down slab
edge shall be reinforced with not less than one No.
4 bar top and bottom. This reinforcement shall be
lapped not less than 15 inches (381 mm) with the
reinforcement required in the continuous founda-
tion located directly under the braced wall line,

2. In the first story of two-story buildings, each wall
panel shall be braced in accordance with Item 1
above, except that each panel shall ave a length of
not less than 24 inches (610 mmn).

R602.10.7 Panel joints. All vertical joints of pancl sheath-
ing shall occur over, and be fastened to, common studs, Hor-
izontal joints in braced wall panels shall occur over, and be
fastened to, common blocking of a mimmom 1'/, inch (38
mm} thickness,

Exception: Blocking is not required behind horizontal
joimis in Seismic Design Categories A and B and
detached dwellings in Seismic Design Category C when
constructed in accordance with Section R602,10.3,
braced-wall-panel construction method 3 and Table
R602.10.1, method 3, or where permitted by the manu-
facturer’s installation requirements for the specific
sheathing material.
R602.10.8 Connections. Braced wall line sole plates shall
be fastened to the floor framing and top plates shall be con-
nected to the framing above in accordance with Table
R602.3(1). Sills shall be tastened to the foundation or slab in
accordance with Sections R403.1.6 and R602.11. Where
Joists are perpendicular to the braced wall lines abave,
blecking shall be provided under and in line with the braced
wall panels. Where joists are perpendicular 10 braced wall
lines below, blocking shall be provided over and in line with
the braced wall panels. Where joists are parallel to braced
wall lines above or below, a rim joist or other parallel fram-
ing mesmber shall be provided at the wall to permit fastening
per Table R602.3(1).

R602.10.9 Tuterior braced wall sapport. In one-story
huildings located in Seismic Design Category D,, interior
braced wall lines shall be supported on continuous founda-
tions at intervals not exceeding 50 feet (15 240 mm). Tn two-
story buitdings located in Seismic Design Category D,, all
interior braced wall panels shall be supported on continuous
foundations.
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Exception: Two-stary buildings shall be permitted to
have interior braced wall lircs supporled on continuous
foundations at intervals not exceeding 50 feet (15 240
mm) provided that:

1. The height of cripple walls does not exceed 4 feet
(1219 mm).

2. First-floor braced wall panels are supported on
doubied tloor joists, continuous blocking or floor
beams.

3. The distance between bracing lines does not
exceed twice the building width measured parallel
to the braced wall line.

R602.10.10 Design of structural elements. Where a build-
ing, or portion thereof, does nol comply with one or more of
the bracing requirements in this section, those portions shall
be designed and constructed in accordance with accepted
engineering practice.

R602.10.%1 Bracing in Seismic Design Categories D,
D, and D, Structures located in Seismic Design Catego-
rics Dy, D, and D, shall have exterior and interior braced
wall lines.

R6(2.18.11.1 Braced wall line spacing. Spacing
between braced wall lines in each story shall not exceed
25 feet (7620 mm) on center in both the longitudinal and
transversc directions.

Exception: In onc- and two-story buildings, spacing
hetween two adjacent braced wall lines shall not
exceed 35 feet {10 363 mm) on center in order to
accommodate one single room not exceeding 900
square feet {84 m?) in each dwelling unit. Spacing
between all otherbraced wall lines shall notexceed 25
feet (7620 mm).

R662.10,11.2 Braced wall panel location. Exterior
braced wall lines shall have a braced wall panel at each
end of the braced wall line.

Exception: For braced wall panel construction
Method 3 of Section R602.10.3, the braced wall panel
shall be permiited to begin no more than 8 feet (2438
mm) from each end of the braced wall line provided
the following is satisfied:

1. A minimum 24-inch-wide (610 mm) panel is
applicd 1o each side of the building corner and
the two 24-inch {610 mm) panels at the corner
shall be attached to framing in accordance with
Figure R602.10.5; or

2. The end of each braced wall panel closest to the
corner shall have atic-down device fastened to
the stud at the edge of the braced wall panel
closest to the corner and to the foundation or
framing below. The tie-down device shall be
capable of providing an uplift allowable design
value of at least 1,800 pounds (8 kN). The
tie-down device shall be installed in accordance
with the manufacturer’'s recommendations.
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R&02.10111.3 Collectors. A designed collector shall be
pravided if a braced wall panel is not locaied at each end
of a braced wall line as indicated in Section
R602.10.11.2, or, when using the Section R602.10.11.2
excepiion. if a braced wall panel is more than 8 feet (2438
mm) from cach ¢nd of 4 braced wall line.

R602.10.11.4 Cripple wall bracing. In addition to the
requirements of Section R602.10.2, where interior
braced wall lines occur without a continuous foundation
below, the length of parallel exterior cripple wall bracing
shall be one and one-half times the length required by
Table R602.10.1. Where cripple walls braced using
Method 3 of Section R602.10.3 cannot provide this addi-
tional length, the capacity of the sheathing shall be
increased by reducing the spacing of fasteners aleng the
perimeter of each piece of sheathing to 4 inches (102
mm) on ¢enter.

R602.10.11.5 Sheathing attachment. Adhesive attach-
ment of wall sheathing shall not be permitted in Seismic
Design Categories C, Dy, D, and D,.

R602.11 Framing and connections for Seismic Design Cat-
egories Dy, D, and D,. The framing and connections details of
buildings located in Seismic Design Categorics Dy, D) and D,
shall be in accordance with Sections R602.11.1 through
R6(02.11.3.

R602.11.1 Wall anchorage. Braced wall line sitls shall be
anchored to concrete or masonry foundations in accordance
with Sections R403.1.6 and R602.11. For all buildings in
Seismic Design Categories Dy, D, and D, and townhouses in

Seismic Design Category C, plate washers, a minimum of
0.229 inch by 3 inches by 3 inches (5.8 mm by 76 mm by 76
mm} in size, shall be installed between the foundation sill
plate and the nut. The hole in the plate washer is permitted to
be diagonally slotied with a width of up to ¥ 4 inch (5 mm)
larger than the bolh diameter and a slot length not to exceed
1%/, inches {44 mm), provided a standard cut washer is
placed between the plate washer and the nut,

R602.11.2 Interior braced wall panel connections. Intc-
rior braced wall lines shall be fastened to floor and roof
framing in accordance with Table R602.3(1), to required
foundations 1n accordance with Scction R602,11.1, and in
accordance with the following requirements;

1. Floor joists parallel to the top plate shall be toe-nailed
to the top plate with at least 8d nails spaced a maxi-
mum of 6 inches (152 mm) on center.

2. Top plate laps shall be face-nailed with at least eight
16d nails on each side of the splice.

R602.11.3 Stepped foundations. Where stepped founda-
tions occur, the following requirements apply:

1. Where the height of a required braced wall panel that
extends from foundation to floor above varies more
than 4 feet (1220 mm), the bruced wall panel shall be
constructed in accordance with Figure R602.11.3.

2. Where the lowest tloor framing rests directly on a sill
bolted to a foundation not less than 8 feet (2440 mm)
in length along a line of bracing, the line shall be con-
sidered as braced. The doublc platc of the cripple stud

WHERE FOOTING SECTION "A” IS MORE THAN 8 FT

SPLIGE PROVIDE METAL TIE 16 GA BY 1.5 BY 4 FT MIN. EACH
" SIDE OF SPLICE W/ 8-16d COMMON NAILS.
2% SILL PLATE r‘ 2 FT MIN. —o
2. 2x PLATE
\ ,'ﬂ‘ e & = o0 o T:‘ﬁlu o o W a4 o oo & o] /
i ¥ } * :
cC = c =
& =

CONCRETE ~_| z |
STEPPED [ § - ’*‘mﬁx\%h
FOOTING " " O 2% CRIPPLE

< o L = STUD WALL

R 5 S
ad

\»} ./
\\/\/f b

\\/}(}

FOOTING SECTION "A"

For SI: 1 inch 25.4 mm, | foot = 304.8 mm. :
Note: Where fooling Section “A” is less than 8 feet long in a 25-foot-long wall, install bracing at cripple stud wall.

TSNS NR NS N

7
W
.\>\// I

RSN IRSNASS

FIGURE R602.11.3
STEPPED FOUNDATION CONSTRUCTION
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wall beyond the segment of footing that extends to the
lowest framed floor shall be spliced by extending the
upper top plate a minimum of 4 feet (1219 mm) along
the foundation. Anchor bolts shall be located a maxi-
mum of ] foot and 3 feet (305 and 914 mm) from the
step in the foundation.

3. Where cripple walls occur between the top of the
foundation and the lowest floor framing, the bracing
requirements for a story shall apply.

4, Where only the bottom of the foundation is stepped
and the lowest floor framing rests directly on a sill
bolted to the foundations, the requirements of Section
R602.11.1 shall apply.

SECTION R603
STEEL WALL FRAMING

R603.1 General. Elements shall be straight and free of any
defects that would significantly affect structural performance.
Cold-formed steel wall framing members shall comply with
the requirements of this section.

R603.1.1 Applicability limits. The provisions of this section
shall contral the construction of exterior steel wall framing
and interior load-bearing steel wall framing for buildings not
more than 60 feet (18 288 mum) long perpendicular to the joist
or truss span, not more than 40 feet {12 192 mm) wide parailel
to the joist or truss span, and not more than two stories in
height. All exterior walls installed in accordance with the pro-
visions of this section shall be considered as load-bearing
walls. Steel walls constructed in accordance with the provi-
sions of this section shail be limited to sites subjected to a
maximum design wind speed of 110 miles per hour (49 m/s)
Exposure A, B or C and a maximum ground show load of 70
psf (3.35 kPa).

WALL CONSTRUCTION

R603.1.2 In-line framing. Load-bearing steel smds con-
structed in accordance with Section R603 shall be located
directly in-line with joists, trusscs and rafters with a maxi-
mum tolerance of ¥, inch (19.1 mm) between their center
lines. Interior load-bearing steel stud walls shall be supported
on foundations or shall be located dircctly above load-bear-
ing walls with a maximum tolerance of %, inch (19 mm)
between the centerline of the studs.

R603.2 Structural framing, Load-bearing steel wall framing
members shall comply with Figure R603.2(1) and with the
dimensional and minimum thickness requirements specified in
Tables R603.2(1) and R603.2(2). Tracks shall comply with Fig-
ure R603.2(2) and shall have a minimum flange width of 1Y/,

inches (32 mm). The maximum inside bend radivs for members

shall be the greater of ¥, inch (2.4 mm) or twice the uncoated
steel thickness. Holes in wall studs and other structural members
shall comply with all of the following conditions:

1. Holes shall conform to Figure R603.2(3);

2. Holes shall be permitted only along the centerline of the
web of the framing member;

3. Holes shall have a center-to-center spacing of not less
than 24 inches (610 mm);

4. Holes shall have a width not greater than (.5 times the
member depth, or 1'/, inches (38.1 mm);

5. Holes shall have a length not exceeding 4'/; inches (114
mm); and

6. Holes shall have a minimum distance between the edge
of the bearing surface and the edge of the hole of not less
than 10 inches (254 mm).

FFraming members with web holes violaiing the above require-

ments shall be patched in accordance with Section R603.3.5 or
designed in accordance with accepted engineertng practices.

TABLE R6032.2(1)
LOAD-BEARING COLD-FORMED STEEL STUD SIZES
WEB DEPTH | MINIMUM FLANGE WIDTH MAXIMUM FLANGE WIDTH MINIMUM LIP SIZE J
MEMBER DESIGNATION® _{inches) N (inches) {inches) _ ___ (inches} |
. 3505162t 3.5 1.625 2 0.5
l _ 3508162t 3.5 1.625 2 0.5 J

For 8  1inch =254 mm; 1 mil = 0.0254 mm.
a. The member designation is defined by the first number representing the member depth in hundredths of an inch “S™ representing a stud or joist member, the second
number representing the flange width in hundredths of an inch, and the letter “t” shall be a aumber representing the minimum base metal thickness in mils [See

Table R603.2(2}].

TABLE R603.2(2)
MINIMUM THICKNESS OF COLD-FORMED STEEL STUDS
DESIGNATION {mils) MINiMUM UNCOATE[; THICKNESS (inches) e REFERENCE GAGE NUMBER
I 0.033 20
43 0.043 8
54 0.054 16
68 0.068 ; 14

For 5T:

1inch = 25.4 mm, | mil = 0.0254 mm.
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FIGURE R503.2(1}
C-SECTION

R603.2.1 Material. Load-bearing steel framing members
shall be cold-formed to shape from structural quality sheet
steei complying with the requircments of one of the follow-
ing;

1. ASTM A 653: Grades 33, 37, 40 and 50 (Class 1 and

3.

2. ASTM A 792: Grades 33, 37, 40 and 50A.

3. ASTM A 875: Grades 33, 37, 40 and 30(Class 1 and 3).

4. ASTM A 1003: Grades 33, 37, 40 and 50.

R603.2.2 Identification. Load-bearing steel framing mem-
bers shall have a legible label, stencil, stamp cr embossment
with the following information as a minimum:

1. Manufacturer’s identification.

2. Minimum uncoated steel thickness in inches (mm).

3. Minimum coating designation.

4. Minimum vield strength, in kips per square inch (ksi)

(kN).

R603.2.3 Corrosion protection. Load-bearing steel fram-
g shall have a metallic coating complying with onc of the
following:

1. A minimum of G 60 in accordance with ASTM A
653.

2. A minimum of AZ 50 in accordance with ASTM A
792,

3. A minimum of GF 60 in accordance with ASTM A
87s5.

R603.2.4 Fastening requirements, Screws for steel-to-steel
connections shall be installed with a4 minimum edge distance

134

FLANGE

WEE T
SIZE OF TRACK
HNSIDE TO INSIDE)

FIGURE R603.2(2)
TRACK SECTION

A't MAX.
1
~ /¥
il V
’ leN/// 4
| PENETRATION
{HOLE, PUNCHOUT)
24" MIN, O;
: L
: l// !,/ 1%" MAX.
e
/
Py @STUD&PUNCHOUT

For 51: | inch = 25.4 mm.

FIGURE R603.2(3)
WEB HOLES

and center-to-center spacing of '/, inch {12.7 mm), shall be
sclf-drilling tapping and shatl conform to SAE J 78. Structural
sheathing shall be attached to steel studs with minimum No, 8
self-drilling tapping screws that conform to SAE ) 78, Screws
for attaching structural sheathing to steel wall framing shall
~ have a minimum head diameter of .292 inch (7.4 mm} with
, countersunk heads and shall be installed with 2 minimum edge
distance of ¥, inch (9.5 mm). Gypsum board shall be attached
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to steel wall framing with minimum Ne. 6 screws conforming
to ASTM C 954 and shall be installed in accordance with Sec-
tion R702. For all connections, screws shall extend through the
steel a tinimum of three exposed threads, All self-drilling tap-
ping screws conforming to SAE J 78 shall have a Type Il coat-
ing in accordance with ASTM B 633.

Where No. 8 screws are specified in a steel-to-steel con-
nection the required number of screws in the connection is
permitted to be reduced in accordance with the reduction
factors in Table R603.2.4, when larger screws are used or
when one of the sheets of steel being connected is thicker
than 33 mils (0.84 mm). When applying the reduction factor
the resulting number of screws shall be rounded up.

TABLE R603.2.4
SCREW SUBSTITUTION FACTOR

THINNEST CONNECTED STEEL SHEET (mils)
SCREW SIZE 33 43

#8 I 1.0 ~ 0.67

#10 0.93 0.62

#12 0.86 0.56

For SI: 1 mil = 0.0254 mm,

R603.3 Wall construction. All exterior steel framed walls and
interior load-beartng steel framed walls shall be constructed in
accordance with the provisions of this section and Figure R603.3.

WALL CONSTRUCTION

the next thinner stud from Tables RG03.3.2(2) through
R603.3.2{13) but not less than 33 mils {0.84 mm).

R603.3.3 Stud bracing. The flanges of steel studs shall be
laterally braced in accordance with one of the following:

1. Gypsum board installed with minimum No. 6 screws
in accordance with Section R702 ar structural sheath-
ing installed in accordance with Table R603,3.2(1).

2. Horizontal steel strapping installed in accordance with
Figore R603.3 at mid-height for B-foot {2438 m)
walls, and one-third points for Y-foot and 10-foot
(2743 mm and 3048 mm) walls. Steel straps shall be at
least 1.5 inches in width and 33 mils in thickness (38
mm by 0.84 mm}. Straps shall be attached to the
flanges of studs with at least one No. 8 screw. In-line
blocking shall be installed between studs at the termi-
nation of all straps. Straps shall be fastened to the
blocking with at least two No. 8 screws.

3. Sheathing on one side and strapping on the other side.,
Sheathing shall be installed in accordance with
Method #1 above. Steel straps shall be installed in
accordance with Method #2 above.

R603.3.4 Cutting and notching. Flanges and lips of steel
studs and headers shall not be cut or notched.

R603.3.5 Hole patching. Web holes violating the require-
ments in Section R603.2 shall be designed in accordance

R603.3.1 Wall to foundation or floor connections. Steel
framed walls shall be anchored 1o foundations or floors in
accordance with Table R603.3.1 and Figure R60(3.3.1(1) or
R603.3.1(2),

R603.3.2 Load-bearing walls. Steel studs shall comply
with Tables R603.3.2(2) through R603.3.2(21). The tabu-
lated stud thickness for structural walls shall be uscd when
the attic load is 10 psf (0.48 kPa) or less. When an attic stor-
age load is greater than L0 psf (0.48 kPa} but less than or
equal to 20 psf (0.96 kPa}, the next higher snow load column
value from Tables R603.3.2(2} through R603.3.2(21) shall
be used to select the stud size. The tabulated stud thickness
for structural walls supporting oue floor, root and ceiling
shall be used when the second Moot live Toad is 30 psi (1.44
kPa). When the second floor live load is greater than 30 pst
(1.44 kPa) but less than or equal to 40 psf (1.92 kPa) the
design value in the next higher snow load column from
Tables R603.2(12) through R603.3.2(21} shall be used to
sclect the stud size.

Fastening requirements shall be in accordance with Section
R603.2.4 and Table R603.3.2(1). Tracks shall have the same
minimum thickness as the wall studs. Exlerior walls with a
minimum of Y,-inch (13 mm) gypsum board installed in
accordance with Section R702 on the interior surface and
wood structural panels of minimum "/ ¢-inch thick (1 1mm) ori-
ented-strand board or '3,-inch thick (12 mm) plywood
installed in accordance with Table R603.3.2(1) on the outside
surface shall be permitted to use the next thinner stud from
Tables R603.3.2(2) through R603.3.2(13) but not less than 33
milg (0.84 mm), Interior load-bearing walls with a minimum
'/;-inch {13 mm) gypsum board installed in accordance with
Section R702 on both sides of the wall shall be permitied to use
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with one of the following:

1. Framing members shall be replaced or designed in
accordance with accepted engineering practices when
web holes exceed the following size limits:

1.1. The depth of the hole, measured across the
web, exceeds 70 percent of the flat width of
the web; or

1.2. The length of the hole measured along the
web exceeds 10 inches (254 mm) or the depth
of the weh, whichever is greater.

2. Web holes not exceeding the dimensional require-
ments in R603.3.5(1) shall be patched with a solid
steel plate, stud section, or track section in accordance
with Figure R603.3.5, The steel patch shall be as a
menimum the same thickness as the receiviag mem-
ber and shall extend at least 1 inch (25 mm) beyond all
cdges of the hole. The stecl patch shall be fastened to
the web of the receiving member with No. 8 screws
spaced no more than 1 inch (25 mm) center-to-center
along the edges of the patch with a minimum edge dis-
tance of !/, inch (13 mm).

R603.3.6 Splicing. Steel studs and other structural mem-
bers shall not be spliced. Tracks shall be spliced in accor-
dance with Figure R603.3.6.

R603.4 Corner framing. Corner studs and the top tracks shall
be installed in accordance with Figure R603.4.

R603.5 Exterior wall covering. The method of attachment of
exlerior wall covering materials to cold-formed steel stud wall
framing shail conform to the manufacturer’s installation
instructions,
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WALL CONSTRUCTION

STRUCTURAL
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FRAMING
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For 8L 1| inch =25.4 mm.
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FIGURE R603.3

WALL FRAMING
24 IN. C.C. MAK,

SHEATHING

BLOGCKING

INTERIOR HORIZONTAL STUD BRAGING
{OR Tz IN, GYPSUM BOARD)

STEEL WALL CONSTRUCTION

TABLE R603.3.1

WALL TO FOUNDATION OR FLOOR CONNECTION REQUIREMENTS¢

TRACK

FOUNDATICON
ANCHOR

STRUCTURAL

FRAMING CONDITION

. BASIC WIND SPEED (mph} AND EXPOSURE

B3 A/B or Seismic Design
Categorigs A, BandC

Less than 110 C

Wall bottom track to floor joist or track

1-No. 8 screw at 127 o.c.

1-No. 8 screw at 1270.c.

2-No. 8 serew at 127 0.,

Wall boitom track to wood sill per Figure
R603.3.1(2)

Steel plate spaced at 4" o.c.,
with 4-No. B screws and
4-10d or 6-8d common nails

Steel plate spaced at 3’ o.c.,
with 4-No. 8 screws and
4-10d or 6_—8(_1__ common nails_

Stecl plate spuced at 27 o.c.,
wilh 4-Mo. 8 screws and
4-10d or 6-8d commeon nails

Wall bouom track o loundation per Figure
R603.3.1(1}

14”7 minimum diameter
fanchor bolt at 6 o.c.

I£,” minimum diameter
anchor bolt at 6" o.c.

I7.” minimum diameter
anchor boltat 4’ o.¢.

Wind uplift connector capacity for 16-inch stud
spucing®

N/R

N/R

Wind uplifi connector capacity for 24-inch stud
spacing®

N/R

N/R

65 1b

100 1b

For 51:

1 inch = 25.4 mm, | foot = 304.8 im, 1 milc per hour = 0.447 mfs, | pound =4.4 N,

a. Anchor bolts shali be located not morc than 12 inches from corners or the terminaticn of bottom tracks {e.2., at door openings or comers). Bolts shall exiend a mini-

mum ol 7 inches into concrete or masonry,
b. All screw sizes shown are mimimun.

¢. N/R = uplift connector not required. Uplift connectors are inaddition to other connection requirements and shall be applicd in accordance with Section R603.8.
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WALL CONSTRUCTION

WALL STUD

4 SCREWS IN EACH
FLANGE
SCREWS AT

EACH FLANGE
STUD BELOCKING INSIDE WALL

TRACK {MIN. THICKNESS AS
WaALL STUD)

TRACK ANCHOR BOLT

FOUNDATION\-.- CLr

For SE: 1inch=25.4 mm.

FIGURE R603.3.1(1)
WALL TO FOUNDATION CONNECTION

WALL STUD

SCREW AT EACH FLANGE

FIN. x4 IM. % 33 MIL PLATE (MIN.}
4 SCREWS

4-10d OR §-8d COMMON

L0t ANGHOR BOLT THROUGH
0l wooDsil
FOUNDATION .

. For 8I: 1inch =234 mm.

FIGURE R603.3.1(2)
WALL TO WOOD SILL CONNECTION
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WALL CONSTRUCTION

TABLE R$03.3.2(1}
WALL FASTENING SCHEDULE?

PESCRIPTION OF BUILDING ELEMENT

NUMBER AND SIZE OF FASTENERS®

SPACING OF FASTENERS

Floor joist 10 track of load-bearing wall

2-No. 8 screws

__|Bach joist

2-No. 8 screws

Each end of stud, one per flange

Wall stud totop or bottom track |

Structural sheathing to wall studs

IRoof framing to walt

No. 8 screws

Approved design or tie down in accordunce with Section RB02.11

6" 0.c. on edges and 127 o.c. at intenuediate
supports

For 5I: Vinch =254 mm,
a. All screw sizes shown are minimum.

Ay

S

G
1
¢ r 1o
L
ol
L s @ \ SOLID STEEL PLATE,
a C-SECTION OR TRACK
w? MINIMUM THICKNESS
// AS STUD
SCREWS 1 IN. O.C. (TYP}
\/N/
For SI: | inch = 25.4 mm.
FIGURE R603.3.5
HOLE PATCH

R603.6 Headers. Headers shall be installed above wall open-
ings in all exterior walls and interior load-bearing walls in
accordance with Figure R603.6 and Tables R603.6(1) through
R603.6(8), or shall be designed in accordance with the AIS]
Standard for Cold-formed Steel Traming-Header Design
{COFS/Header Design).

R603.6.1 Jack and king studs, and head track. The num-
ber of jack and king studs shall comply with Table
R603.6(9), King and jack studs shall be of the same dimen-
sion and thickness as the adjacent wall studs. Headers con-
structed of C-shape framing members shall be connected to
king studs in accordance with Table R603.6.(10). One-half
the total number of screws shall be applied to the header and
one-half to the king stud by use of a minirnum 2-inch by
2-inch (31 mm by 51 mm) clip angle or 4-inch-wide (102
mm) steel plate. The ¢lip angle or plate shalt extend the
depth of the header minus '/; inch (13 mm) and shall huave a
minimum thickness of the header members or the wall
studs, whichever is thicker,

148

Head track spans shall comply with Table R603.6(11) and
shall be in accordance with Figures R603.3 and R603.6.
Increasing the head track tabular value shall not be prohibited
when in accordance with one of the following:

1. For openings tess than 4 feet (1219 mm) in height that
have a top and bottom head track, multiply the tabular
value by 1.75; or

2. For openings less than 6 feet (1829 mm) in height that
have a top and bottom head truck, mulliply the tabular
value hy 1.50.

R603.7 Structural sheathing, In areas where the basic wind
speed is less than 110} miles per hour {49 m/s), woed structural
panel sheathing shall be installed on all exterior walls of build-
ings in accordance with this section. Wood structural panel
sheathing shall consist of minimum 7/ ginch-thick (11 mm)
oriented-strand board or '/;,-inch-thick (12 mm) plywoed and
shall be instatled on all exterior wall surfaces in accordance
with Section R603.7.1 and Figure R603.3. The minimum
length of full height sheathing on exterior walls shall be deter-
mined in accordance with Tuble R603.7, bul shall not be less
than 20 percent of the braced wal} length in any case. The mini-
mum percentage of full height sheathing in Table R603.7 shall
include only those sheathed wall sections, uninterrupted by
openings, which are a minimum of 48 inches (1120 mm} wide.
The minimum pescentage of full-height struciural sheathing
shall be multiplied by 1.10 for 9-foot-high (2743 mm) walls
and multiplied by 1.20 for 10-foot-high (3048 mm) walls. In
addition, structural sheathing shall:

1. Be instafled with the long dimension parallel to the stud
framing and shall cover the full vertical height of studs,
from the bottom of the bottom track to the top of the top
track of each story.

2. Be applied to each end (corners) of each of the cxterior
walls with a munimum 48-inch-wide (1219 mm) panel.

R603.7.1 Structural sheathing fastening. All edges and
inlerior areas of wood structural panel sheathing shall be
fastened to a framing member and tracks in accordance with
Table R603.3.2(1).

R603.7.2 Hold-down requirements, Multiplying the per-
centage of structural sheathing required in Table R603.7 hy
0.6 is permiuted where a hold-down anchor with a capacity
of 4,300 pounds (19 kN) is provided at each end of exterior
walls. Installations of a single hold-down anchor at wall cor-
ners is permitted.
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WALL CONSTRUCTION

4 SCAEWS ON EACH
SIDE OF SPLICE

STUD SECTION
INSIDE TRACK

For $1: | inch =254 mm.

FIGURE R603.3.6
TRACK SPLICE

4 SCREWS AT LAPPED TRACK

SCREWS AT 24 IN. O.C.
CONNECTING CORNER
STUDS

™

For 5I: 1inch =254

FIGURE R603.4
CORNER FRAMING
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WALL CONSTRUCTION

TABLE R603.3.2(2
24-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY®b ¢
i - 33 ksi STEEL B
WIND ‘ _ _ _MINIMUK STUD THICKNESS (mils) _!.
SPEED | . BFootStuds | a-Footstuds | 10Foorstuas
Exp. . 'MEMBER SE;\rgII:IG! Ground Snow Load (psf) _ __—‘
Exp.AB| C | SIZE (inches) | 20 30 50 | 70 20 30 50 70 20 | 20 | so 70
16 . 33 33 33 33 33 33 33 33 33 33 ;33 33
3505162 ; ; i
.24 33 33 33 33 33 ] 33 33 33 33 ‘ 33 33 43_|
gsmph| — —— o2 _ : _ EE R
j L6 33 0 33 33 33 | 33 33 33 33 33 33 | 33 33
5508162 — © ——> | > _ _l L33 S 5 N - N
3 24 33 33 33 33 | 33 33, 33 33 33 | 33 33 33
3508162I_IL___._?'3._ 33 33 |33 133 133 lI 3 033 33 | 33 33 | 3310
90 4 33 ;033 | 33 1 33 . 33 33 | 33 33 33 33 | 33 | 43
mph 6 | 33 33 33 1 033 1 33 33 33 33 | 33 33 33 !
5508162 - - T
24 033 33 33 133 1 33 | 33 33 | 33 33 33 33 33 |
16 33 33 33 | 33 { 33 33 33 33 33 33 13 33
3508162 | |- = | | = —
100 8&s |24 {33 | 33 | 33 . 33 | 33 33 33 33 33 3| 33 43
mph | mph | 6 | 3 33 33 33 33 33 33 33 33 33 33 33 |
5508162 ; S o I E b
24 33 33 | 33 | 33 ¢ 33 33 | 33 33_| 33 | 33 | 33 | 33
16 33 33 33 33 | 33 33 33 33 33 33 ¢ 33 33 |
asosieal O L3 : a4 333 33 | 33 _
10 | 90 24 33 33 33 33 1 33 33 | 33 43 | 33 33 1 .33 | 43
mph  mph 5505162 16 33 33 | 33 | 33 ¢ 133 33 | 33 33 33 03y | 3___3____33_|
- i 24 33 1.3 33 33 | 33 | 33 | 33 33 .33 33 | 33 | 33 .
: 16 33 33 33 33 ] 33 33 33 33 33 33 33 33
35058162 - 1 — : 1
100 24 33 33 33 43 | 33 33 1033 | 43 43 43 | 43 | 43 |
mph 16 33 33 33 33 ] 33 33 33 33 33 33 33 33
5508162 —2—1- 33 - 2 _ _ 3
) 24 33 33 33 | 33 4. 33 3 0:033 | 033 |33 3 13 | 33
16 33 33 33 33 | 33 33 | 33 33 33 3003 33
3508162 o i ] | — = s —
110 _ 24 33 33 33 43 | 43 43 1 43 43 54 54 @ 54 | 54
wph ) 16 33 33 33 33 33 33 0 33 33 33 | 33 33 33
; 3505162 ; ] ! . -
! \ 24 33 | 33 33 33 33 33 ;033 13 33 | 33 | 33 33 |

For 81: 1inch =254 mm, ] foot = 304.8 mom, | mil = (.0254 mm, 1 milc per hour = 0.447 m/s, | pound per square foot = (.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: £/240,
b. Design load assumptions:
Rooffceiling dead load is 12 psl.
Altic live load is 10 psf. .
¢. Building width is in the direction of horizontal framing members supported by the wall studs.

! .

150 2006 INTERNATIONAL RESIDENTIAL CODE®



WALL CONSTRUCTION

TABLE R603.3.2(3)
24-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY® ¢
B N B 50 ksi STEEL
: | }7 MINIMURA STUD THICKNESS (mils)
W|ND ———— . — =L -
SPEED _B-Fobt Studs o 9-Foot Studs | _ 10-Foot Studs
STUD
Exp. MEMBER | SPACING : Ground Snow Load (psf) )
AB | Exp.C | SIZE | (inches) | 20 30 50 70 . 20 30 50 70 2 | a0 | so 70
16 33 33 33 0 33 33 33 33 33 33 33 33 33
3505162 3| 3B .33 ]
g5 Tl 24 33 | 33 | 33 33 33 . 33 33 | 33, 33 33 33 33
mph | 16 33 33 33 33 33 33 33 33 33 33 33 13
: 5508162 - T —
24 1 33 | 33 | 33 303 33 | 33 33 33 13 33 33
| 16 | 33 | 33 33, 33 33 3 03 33 | 3 33 33 33
3505162 =t : ] | —
90 T 24 33| 33 33 33 33 33 33 33 1033 33 33 33
mph |16 33 33 33 33 33 | 33 33 1 33 [ 33 33 33 33
! 55081621 : |
— 24 S O O A U S T S S I 33 33 33
_ _ |16 33 33 33 33 33 33 33 33 3 33 33 33
| PO T s 3B 3B B 33 3, 013 33 33 33 33 33
100 85 . 3 ¢33 0038 |03 L 3 .. 33 |33 A3
mph | mph 6 | 33 33 33 33 33 \ 33 33 33 33 33 33 33
5508162 -1 1.3 33 133 3
, 24 33 33 33 33 033 33 33 33 33 33 | 33 3
e . |3 | .
: | 16 3B 3 33 33 ' 33 33 33 | 33 33 33 33 33
- 13508162 - — T
10 | %0 | 24 ! 33 33 33 33 | 33 33 33 33 33 | 33 33 33
I T T | ] !
mph  mph T 16 33 33 ¢ 33 33 33 33 33 | 33 33 33 33 33
55081627 J . | |33 .33 | L33
) | 33 33 - 33 | 33 33 | 33 33 1 33 | 33 33 33 33
' 16 33 33 33 33 ' 33 33 33 1 33 33 33 3 33
3508162 - — -
100 ‘ i 24 | 33 33 33 | 33 33 33 313033 43 43 43 43
~ | mph | 16 33 33 33 33 . 33 | 33 33 33 33 33 33 33
5508162 | o
i \ 24 | 33 33 33 | 33 1 33 33 33 . 33 33 033 33 33
‘ L 16 33 33 33 . 33 33 33 33 | 33 33 33 33 3
3508162 -l s —
110 24 33 33 0 33 . 33 33 331 3333 pét 54 54 54
mph 16 33 33 33 33 33 33 & 33 33 33 33 33 33
‘5508162 - LB _3
24 33 33 33 33 33 33 3 1 33 0 33 33 13 33

For SI: 1 inch = 25.4 mm, 1 loot = 304.8 mm, | mil = 0.0254 mm, | mile per hour = (.447 mvs, 1 pound per square foot = (.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criteriem: /240
b, Design load assumptions:
Rooffeeiling dead lead is 12 pst.
Altic live load 1s 10 psf.
¢. Building width is in the direction of horizontal framing members supporied by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(4)
28-FOOT-WIDE BUILDING SUPPORTING ROGF AND GEILING ONLY™b<
33 ksi STEEL o
WD _ . o i MINIMUM STUD THICKNESS {mils) . ) )
|  SPEED ) L 8-Foot Studs i 9-Foot Studs o 10-Foot Studs
! STUD
Exp. 'WMEMBER|SPACING —— - . - Ground Snow Load (psf) .
AB Exp.C - SIZE | {inches) 20 30 | 50 1 70 20 30 50 | 720 | 20 30 50 70
16 33 w | o33 33| 33 33 33 ‘ 33 ‘ 33 33 33 23
sosle2—  — 1 : — - — -
35 | 24 33 33 | 33 43 33 33 | 33 43 3333 33 43
mph 16 33 33 33 33 33 33 . 33 \ 33 33 33 1 | n e
5505162 y |33 | 3 e SR L. L. ' = :
B | 24 33 33 33 | 33 33 | 33 33 33 33 3 | 33 33
! P16 33 . 33 1 033 ¢ 33 33 33 33 33 33 | 33 33 13
sos16—> = : 3_| 33 . | 33
90 Co24 33 33 0 33 ; 43 33 33 | 33 43 ' 33 | 33 33 | 43
mph Lo16 33 33 . 33 B 33 33 : 33 33 033 | 33 33 33
15505162 —I - e I 1 | i
| 24 | 33 | 33 33 33 33 | 33 33 . 033 33 33 33 . 33 |
16 33 33 33 33 33 33 33 33 33 33 33 33
3508162 T T a1 g |
100 85 | o 24 1 33 33 33 43 | 33 | 33 | 33 43 33 | 33 43 | 43
mph | mph 16 | 33 ! 33 33 | 33 33 3 133 33 33 . 33 33 33
5505162 . : L 33 b ) 43
I 24" R X} 33 033 33 | 33 33 33 33 33 33 | 33
16 | 33 33 1 33 33 03 33 33 33 33 33 33 33
1505162 f - . | 2 > _ : I
110 g9 | 24 33 33 | 33 | 43 33 33 33 43 33 3343 43
mph | mph | 16 ' 33 33 i 33, 33 33 33 33 33 33 33 33 33
508162 S B R . _ | ; _
24 | 33 ¢ 33 B3| 33 33 33 33 | 33 33 33033 a3
L6 33 33 33 . 33 33 33 33 33 33 33 \ 33 3
3508162 A - L _ | 33 |
100 fo24 33 33 33 43 33 33 43 43 43 43 ! a3 43
~ | mph " 16 33 33 33 3 33 33 33 33 33 33 33 33
i 5508162 - J—l T ' - T ‘
a 33 33 33 0 33 | 33 33 33 33 33 33 33 33
| 16 ! 33 33 33 ¢ 33 \ 33 33 33 33 33 33 0033 33 4
3505162 — - | . S Bt _33
110 .24 3 |B 33 43 4 43 43 43 454 4 4 34
mph 16 33 33 33 33 33 33 33 33 33 33 33 13
5505162 ; 3 N : 3
| 24 33 33 | 33 | 33 | 33 33 33 ! 033 33 33 33 33

For SI:  1inch =254 mm, 1 foat = 304.8 mm, 1 mil = (.0254 mm, 1 milez per hour = 0.447 m/s, 1 pound per square foot = .0479 kPy,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: L/240.
b. Design load assumptions:
Rooficeiling dead load is 12 psf.
Adtic live load 15 10 psf. )
c. Building width is in the dircction of horizontal framing members supported by the wall studs,
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28-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY= "¢

TABLE R603.3.2(5}

WALL CONSTRUCTION

50 ksi STEEL
WIND MINIMUM STUD THICKNESS (mils) L
| SPEED 8-Foot Studs 9-Foot Studs ___ 10-Fool Studs
| STUD
Exp. MEMBER | SPACING | | o Ground Snow Load (psf) : —
_AB_ | Exp.C : SIZE | (inches) | 20 0, 50 o | 2 | 30 | 50 , 70 20 v | 50 i
16 33 33 33 33 i3 33 33 33 33 33 33 33
3505162:
85 | 24 | 33 33 13 | 3 33 33 33 33 33 33 33 43
mph 16 33 33 1 33 33 33 i3 33 33 33 33 33 33
5508162 ER T et A R
. 24 33 33 33 33 33 33 33 33 33 33 33 33
L 16 33 33 33 ' 33 33 33 33 33 33 33 33 33
3505162 ) - — — Eh
90 24 33 33 33 33 1 33 33 33 33 33 | 33 33 43
mph 16 33 33 | 33 33 33 33 33 33 33 33 33 33
i5505162 f - - S A W
- ! _ 24 33 33 33 33 33 | 33 | 33 33 33 13 33 33
16 33 33 33 33 33 33 33 33 33 33 33 33
3508162 . T
100 85 i 24 33 33 33 33 33 33 33 33 33 33 33 43
U | |
mph | mph 16 33 33 33 33 33 33 33 33 33 33 33 33
5508162
24 33 33 | 33 33 33 3 33 33 3 33 33 33
| 16 33 33 33, 33 33 33 33 33 33 33 33 33
3505162 I [
mo | 9o |24 |3 33 33 33 33 33 33 330 03B ) 3B | 43 |43
mph mph i 16 33 33 33 33 33 33 33 33 33 33 33 33
15508162 :
24 i3 33 33 33_ _ 33 _ _3_3_ 33 33 33 33 33 33
16 33 33 33 I' 33 33 33 33 33 33 33 33 33
3505162
100 24 33 33 33 33 | 33 33 | 33 33 43 43 43 43
mph 16 33 33 33 0033 33 33 33 33 33 | 33 33 33
3505162 O T SNl I CLIUY I e
24 33 33 33 - 33 33 33 33 33 33 33 133 33
16 33 33 33 33 33 33 33 33 33 33 33 33
3508162 e
1o 24 33 33 33 ¢ 43 | 33 33 33 | 43 54 | 54 54 54
mph 16 33 3 | 33 33 33 33, 33 | 33 33 33 33 33
‘ ‘5503162' ! | R S
| 24 1 33 33 33 33 33 33 : 33 33 33 33 33 33
For 81: 1inch=25.4 mm, | foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 mfs, | pound per square oot = 0.0470 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Dellection criterion: £7240).
b. Design load assumptions:
Roof/ceiling dead load is 12 psf.
Attic live oad is 10 psf.
c. Building width is in the direction of horizontsl framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(6)
32-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY® b ¢
33 ksi STEEL

WIND HINIMUM STUD THICKNESS (mils) R
SPEED L g-Foot Studs i 9-Foot Studs 10-Foot Studs ]
! sTuD | ' ' Ground Snow Load (psf)
Exp. MEMBER | SPACING ——~ -
AR Exp.C | SIZE | (inches) 20 30 5 ;. 70 | 2 %0 50 | 70 | 20 30 50 70
- 16 33 33 33 33 33 33 33 33 ° 33 . 33 . 33 33
3508162 — S T
%5 24 33 | 33 33 | 43 | 33 33 | 33 | 43 0 33 .33 43 43
mph | 16 33 33 33 33 33 33 33 33 | 33 33 .03 33
5508162 T T - T |
24 33 33 13 33 33 33 | 33 33 1 33 33 7 33 33 |
16 33 33 33 33 33 33 33 33 33 33 33 33 |
ss0s162k 10 SR _ 133 i
ag ; 24 33 13 33 | 43 | 33 33 33 43 ;33 33 43 43
mph | 16 33 33 1 033 33 | .33 33 33 BB 33 33 33
15508162 s e e B — |
24 33 | 33 | 33 33 33 33 33 33 33 33 33 33
| 16 33 33 33 33 33 33 33 33 33 33 33 33
1505162 - L £ B T =
wo | 8 | | 24 33 33 | 33 | 43 | 33 33 33 43 33 ¢ 3 43 43
mph | mph 16 33 33 33 33 133 33 33 33 0033 | 33 33 33
5508162 ]S . !
o | 24 | 33 | 33 | 3 | 33 33 33 33 33 1 33 | 33 33 33
16 | 33 33 33 33 33 33 33 33 33 13 | 3 33
3508162] o0 P
e | s 24 33 1 33 33 | 43 ] :33 33 33 43 33 1 33 | 43 43
mph | mph 16 33 | 33 33 33 | 33 33 33 33 33 1 33 \ 33 33
5508162 - - ;
24 3 . 33 | 33 33 33 33 33 33 33 | 33 ;. 33 33
| 1
16 33 1 33 33 33 33 33 33 33 33 33 1 33 43
3505162 ——fF—0 L2 = N I I3 _
wo | 33, 33 45 0 43 33 ) 43 43 | 43 | 43 s | 54
1| mph 6 33, 33 33 33 33 33 33 33 33 33 33 33
! 5508162 - i - o S
‘ i 4 33 1033 _‘__33 33 33 | 33 . 33 33 33 | 33 [ 33 43
\ 16 3 33 33 33 33 33 ;33 33 33 33 | 33 43
| 1505162 - L33 |
110 .24 33 . 33 43§ 43 33 43 ;| 43 43 54 | 54 54 54
.| mph .16 33 1 33 33§ 33 33 1w a3 33 33 33 33
5508162 — ST : |
| F 24 33 33 1 33 \ 33 33 33 33 \ 33 33 33 33 43 |

For 8I: 1inch = 25.4 mm, 1 foor = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foor = (L0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: £/240.
b. Design load assumptions:
Rooficeiling dead load is 12 psf.
Attic live load is 10 psf.
¢. Building width is in the direction of horizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(7)
32-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY*®-*

50 ksi STEEL
F WIND [ MINIMUM STUD THICKNESS (miis)
SPEED | _ B8-Foot Studs ) ‘ i 9-Foot Studs | 10-Foot Studs
! , STUD
|| Exp. !MEMBEH SPACING | - . e . _GfOI.ll‘ld_an_!W_Loﬂd {p:s” I .
AB | Exp.C | SIZE | (inches) | 20 ! 30 50 7|20 30 50 | 70 | 20 3 - 50 : 70
16 13 | 33 33 33 33 33 1033 33 33 33 . 33 33
3508162~ ' § :
a5 24 33 | 33 33 33 | 33 | 33 33 ¢ 33 1 33 33 ¢ 33 43
mph | 16 33 33 33 33 33 33 33 33 33 33 33 3B
| ssostel 2 - AN N . |
24 33 33 33 33 33 33 ! 033 33 | 33 | 33 33 33
16 33 33 33 13 33 33| 33 33 33 33 ; 33 33
_ 3508162 - o T - T - T |
90 | | 24 3| 33 33 33 33 33 1 33 33 33 kK; 33 43
mph 16 33 33 33 33 33 3033 33 33 33 33 33
5081621 = S8 LI T N I X N B ;
24 1 33 | 33 ¢ 33 | 33 | 33 33 ! 33 33 33 ! 33 33 33
6 | 3 33 | 33 33 33 33 33 33 33 . 033 33 33
3508162 | |
oo ' 85 | | 24 33 33, 33 43 33 | 33 0 33 | 33 | 33 1 33 . 33 43
mph  mph | 16 33 | 33 0033 | 33 | 33 | 33 | 33 | 33 | 3 33 | 33 | 33
5508162 ! i
] | 24 33 33 133 33 33 33 ] 33 | 33 | 33 | 33 33 33
16 33 33 33 | ' 33 33 33 33 33 333 33 33
| 3508162 .\
1o 9% |.__. |._24 33 33 _. 33 43 3 30033 3 |8 3 33 43
mph | mph 16 33 BB 33 33 33 | 33 33 33 | 33 33 33
5508162]—— o 4 = _ |
| 24 33 33 1 033 33 33 33 | 33 33 | 33 | 33 33 33
16 13 33 \ 33 33 33 33 | 33 ' 33 33 033 33 33
3505162 R ! :
100 24 33 33 33 43 33 33 \ 33 | 43 43 | 4 43 43
—_ R | I
mph 16 33 33 | 33 33 33 33 f 33 3 33 33 33 33
5508162 | | |
24 33 33 33 33 33 33 ‘ 33 | 33 33 33 33 33
—_— — = | T '_
16 | 33 33 33 33 33 33 | 33 33 33 33 | 3 | 33 |
35081620 2| | S S _
1o | 24 33 33 33 43 33 33 | 33 | 43 54 54 54 | 54
mph 16 - 33 33 33 33 33 33 ) 33 133 ] 3 33 13 | 3
5508162 . o
24 33 33 33 33 33 33 \ 33 | 33 33 33 33 | 33

For SI:  linch = 2354 mm, i fooi = 304.8 mm, | mil = (L0254 mm, 1 mile per hour = 0.447 /s, ! pound per sguare foot = 0.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa
a. Deflection criterion: L7240,
b. Design load assurnptions:
Rooticeiling dead load is 12 psf.
Attic Jive load is 10 psi,
¢. Building width is in the direction of horizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(8)
36-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING OMNLY?2 be
33 ksi STEEL
WIND ! MINIMUM STUD THICKNESS {mils) I
i SPEEP 8-Fool Studs | 9-Foot Studs 10-Foot Studs

i | sTupD |
Exp. MEMBER SPACING — Ground Snow Load (pst) - S —
A/B_ | Exp.C | SIZE . (inches) 20 30 : s0 | 70 | 20 30 50 70 ! 20 | 30 T 50 | 70

H 1 T
.16 33 . 33 1 33 33 |33 33 33 33 33 33, 33 3
| ssostgat- O B 3] |33 | | 33 |
85 24 33 33 . 43 43 33 33 33 |43 33, 33 43 43
mph 16 33 . 33 . 33 33 1" 33 33 33 33 33 33 03 33
5508162 T -
24 33033 0 33 33 | 33 33 | 33 | o3 33 33 | 33 3
16 33 30033 33 ] 33 | 33 0 33 ! 33 33 33 ' 33 33
2505162 — B3 B _ i .
90 24 33 0033 1 43 | 43 | 33 33 33 ° 43 | 33 | 33 | 43 43
mph | T 16 33 33 | 33 33 | 33 33 33 1 33 33 | 33 | 33 33
5505162 - B 033033 | N
24 33 0 33 | 33 | 33 | 33 | 33 | 3 33 33 33 | 33 33
16 3033 33 OIS 33 33 33 3| 33 33 0 033
1508162 BB .33 _ 33 | 33
100 85 .24 33 033 | 0B | 8 |3 0 3 | 43 | 8 33 33 | 43 54
mph | mph e 33 a3 | 33 33 | 13 | 33 33 33 33 33 33 33
" Jssosase| LB BB | 33 |
i 24 33 0 033 33 | 33 | 33 | 33 33 | 33 33 33 33 43

. :

: 16 33 333 33 | 33 | 33 33| 3 13 33 33 33
{10 1 o0 | 24 33 33 0 43 | 43 | 33 | 33 | 43 | 4 3 | 43 4 s
mph ‘ mph 16 33 33 33 13 33 33 33 33 33 33 33 33

| 5505162 3. o33 )

i | |24 | 33 33 033 [ 33 133 | 33 33| 33 33 3 | 33, 43

| 16 33 TN 3 | 33 33 S |
’3505162 : T |

100 | 24 | 33 | 33 43 | 43 |. 43 | 43 | 43 | 43 | 43 | 43 | 43 54

. mph | 16 33 33 33 33 .33 | 33 33 33 33 33 | 33 | 33

i ssos16p—10— |- 3 33 | PR | 33 3 _

i 24 33 33 ) 33 | 43 | 33 | 33 | 33 | 43 | 33 | 33 | 33 . 43

| | 16 | 33 | 033 033 |33 33 | 033 | 33| 3|03 | 13 3 4 ‘

! 3508162 : |

| 110 _ |24 | 33 33 ' 43 | 54 43 | 43 | 43 | 54 | 54 | 54 54 54

, mph | 16 | 33 33 1 33 13 | 33 33 33 33 33 33 | 33 33 |

! 505162 | 33 .03 13 DB | - 3 L 33

| 24 | 33 33 33 | 43 33 33 | 33 | 43 | 33 | 3B - 33 3

For SL1: 1

1 ksi = 1000 psi = 6,895 MPa,

a. Deflection criterion: £/240.

b. Design load assumptions:
Rooffeeiling dead load is 12 psi.
Attic live load is 10 psf.

¢. Building wicdth is in the direction of harizontat framing members supported by the wall studs.

156

2006 INTERNATIONAL RESIDENTIAL CODE®

inch =254 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s. 1 pound per square foot = (.0479 kPa,



WALL CONSTRUCTION

TABLE R603.3.2(9)
36-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY* <
50 ksi STEEL
, WIND MINIMUR STUD THICKNESS (mits)
|.,. e SBEEL_ o B-Fopt_ Studs 9-Foot Studs L 10-Foat Studs
STUD
AB  Exp.C.; SIZE |(Inches) 20 | 30 | 50 70 20 30 ] 50 70 20 | 30 50 70
| : 16 | 33 33 . 033 33 33 33 J 33 33 33 ‘ 33 33 33
z 13508162 - y : . ]
%5 | B N < O I M D (O 33 ‘ 33 43 33 33 33 43
mph L 16 33 | 33 | 33 | 33 | 33 | 33 ! 33 | 33 | 33 | 33 | 33 | 33
5508162 . - | j
_ ‘ 24 33 0433 | 33 . 33 33 33 ¢ 33 f 33 33 33 33 33
e _ 4038 8 B n i _
16 33 33 0 33 33 ! 33 33 1 33 \ 33 33 33 33 33
3508162 ELREE ? )
90 24 33 1 33 ¢ 33 4_:-5_______| 33 33 . 33 | 43 33 | 33 33 43
mph 16 33 33 . 33 33 03 33 33 33 N 13 33
ssos1o— - ! B N B < S (I S _ .33
| 24 | 33 33 . 33 33 33 33 3 . R 33 33 |33 33
1 T n ; — __._ Y iy
: 16 33 33 1 33 33 .33 33 33 33 33 |33 s 33
; asosiea—2——3 - 33 __ .33 }
100 g5 | 24 33 | 313 33 | 43 33 13 33 43 | 33 i 33 33 43
mph | mph 16 | 33 33 33 33 ! 33 ¢ 33 33 33 33 33 33 33
5508162 : i
24 33 | 33 | 33 33 33 0 33 33 33 33 33 13 33
! | 16 33 33 33 33 33 33 33 33 33 33 33 33
| 4508162/ — . _ 33 |
o e U L2433 33 13 43 33 a3 33 43 33 | 33 | 43 43
mph  mph T 33 33 33 33 33 33 33 13 33 33 33 33
5508162, 3300 033 1
: . 24 | 33 | 33 | 33 ) 033 . 33 3 33 | 3 33| 13 o3 33
' l_ 16 33 33 33 1033 33 33 33 33 33 33 133 33
: 3508162 ] ;_
T L24 33 | 33 33 . 43 33 33 | 33 | 43 | 43 | 43 | 43 43
. mph 16 33 33 33 0 33 | 33 33 33 33 3 | 313 | 33 33
5508162[ " —— : | L !
| 24 | 33 33 33 | 33 33 33 ; 33 | 33 33 33 33 33
| _ 16 33 33 13 33 33 33 13 33 333 33 33
| 13508162 ! .
1o ! 24 33 33 1033 43 33 33 1 33 43 54 1 54 54 54
. N N S = N | ;.33 ] 043 | 33 | 33 ¢ 33 | 43 . !
mph 16 | 33 33 ! 33 33 33 33 - 33 33 33 ] 33 33 33
| 55081620 1 33 33 | 33 - | 3
L2433 33 0 33 33 | 33 33 0 33 33 | 33 33 33 33

For 8I: 1linch =254 mm, | fool = 304.8 mun, 1 mil = 0.0254 mm. | mile per hour = 0.447 m/s, | pound per square fool = 0.0479 kPa,
1 ksi = 1000 pst = 6.895 MPa.
#. Deflection criterion: L7240,
b. Design load assumptions:
Roof/ceiling dead load is 12 psf.
Attic live load is 10 psf.
¢. Building width is in the direction of horizental framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2{10)
40-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY™b-¢
33 ksl STEEL
WIND i ’ . MINIMUM STUD THICKNESS (mils) N
SPE__E_D_ ! S-F__c_n_l_:t S_t_uds || 9-Foot __Stl_.lds ‘ 10-Foot Stl._u_:l_s .
Exp. | MEMBER SPS:(I.‘:JIII:':G —_——y Ground Snow Load (psf)
AB  Exp.C | SIZE | (inches) | 20 : 30 50 70 20 | 30 50 70 ‘ 20 ‘ 30 | 50 70
| : 16 33 33 13 13 33 33 {1 33 | 33 33 33 | 33 43
13505162 ; | T
85 | P4 133 33 93 43 13 33 | 43 43 ‘ 33 33 43 54
B _ A _ ; 43 -~ 43 _
mph - 6 1033 a3 33 33 | 33 33 33 33 33 33 13 33
5508162 . |33 | _ .
; 24 | 33 13 13 43 33 33 1 033 33 1 033 33 33 43
‘ 16 33 a3 33 33 | 33 333 33 33 13 33 43
3508 162 33 3 |33 : _ D 43
90 ' 24 33 33 43 43 33 33 . 043 | 43 1 o33 | 33 43 | 54 |
mph | 16 33 33 33 33 33 33 33 33 33 33 033 0 33
5508162 "~ — — : ; ;
- | 24 | 33 | » 13 43 | 3 33 33 033 1 33 1 33 - 33_| 43
16 . 33 33 33 13 33 33 a3 33 33 1033 30 43
3508162~ T - ! ;
100 85 . 24 | 33 08 43 43 | 33 | 33 43 | 43 33 003 - 43 54
mph | mph . 16 ', 33 ¢33 33 33 | 13 33 33 33 33 33 33 33
15508162 T : 7 - |-
| _ 24 33 . 33 B L4 | 3|3 33 43 33 | 33 33 43
, 16 33 33 33 13 13 33 33 33 33 33 0 33 43
3508162 | a A i R
110 9 | 24 33 33 43 54 33 | 33 43 | 43 43 43 43 54|
mph | mph 16 33 330033 13 13 33 13 33 33 33 33 33 ‘
5508162 —=—- ] I R | = 3 3 ]33
_____ _ 24 33 33 003 43 |, 33 33 33 ¢ 43 33 33 33 | 43
16 33 33 33 43 |' 33 33 33 43 33 33 1 33 43
3508162 | 143 033 | 33 BB R A 3
160 24 | 33 33 . 43 | 54 | 43 43 43 54 43 43 43 | 54
mph 16 33 a3 33 333 13 33 33 33 33 | 33 33
ssoste2 '° - . _ ; s 3 ‘ 33
o 24 | 33 | 33 3 | 43 33 33 33 | 43 | 33 33 33 43
\ a6 1 33 a3 33 FER ¢ 13 33 43 1 3 33 43 43
13508162 | o33 REEEa AU S N 43
1o . 24 33 43 43 54 33 | 43 | 43 | 54 | 54 | s4a | 54 | 54
mph 16 33 33 33 33 |33 33 33 33 33 | 33 33 | 33
5505162 _ _3 |33 _ 1 L33 1 33 |
4 | 33 33 . 33 43 |. 33 33 33 43 33 33 33 43

For ST:  1inch = 25.4 mm, | foot = 304 .8 mm, 1 mil = 0.0254 mm, 1 mile per hour = {.447 m/s, | pound per square foot = 0.0479 kFa,
1 ksi = 1000 psi = 6.895 MPa. '
a. Deflection criterion: L/240),
b. Design load assumptions:
Rooffceiling dead load s 12 psl.
Attic live Joad is 10 psf. :
c. Buiiding width is in the direction of horizontal framing members supported by the wall studs.
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TABLE R603.3.2(11)

40-FOOT-WIDE BUILDING SUPPORTING ROOF AND CEILING ONLY® b-¢

WALL CONSTRUCTION

o e 50 ksl STEEL -
MINIMUM STUD THICKNESS {mils}
WIND : - e TR
SPEED | 8-Foot Studs 9-Foot Studs | 10-Foot Studs
sSTUD
Exp. . MEMBER | SPACING : Ground Snow Load {psf) -
AB ! Exp.C | SIZE |(inches)| 20 | 30 ; 50 70 20 | a0 | se 70 20 | 30 50 70
16 3 33 [ 33 33 33 33 { 33 33 33 33 33 33
3508162 - ! - [ f
85 | 24 33 33 33 43 33 l 33 ‘ 33 43 33 33 43 43
o | . _ - ST R S I . A
mph ] 16 33 3 33 33 33 33 . 33 33 33 33 33 33
15508162 — — ]
_ o | 24 | 33 33 33 33 33 33 33 33 33 | 33 |33 33
16 a3 33 33 33 33 33 33 33 33 33 33 33
3508162 - - o
90 24 3333 3 |43 3 ] 033 0 33 ) 43 | 33 ) 33 043 | 43
mph : 16 33 33 33 33 33 33 |: 33 33 33 33 r 33 33
; 5508162 T 7
| | 24 33 33 4033 33 33 3 33 33 33 33 33 33
| ! s : - 22 |
16 33 33 33 33 33 33 33 33 33 33 33 33
3508162 L
100 %5 24 33 33 33 | 43 33 | 33 : 33 43 33 33 43 43
mph | mph 16 a3 33 33 33 33 33 33 33 33 1 33 33 33
5509162 ———T I
24 33 . 33 33 33 33 33 33 ¢ 33 33 33 33 33
| -
‘ 16 33 33 33 33 [ 33 33 33 | 33 33 33 33 33
13508162 ] . SR s AL AL DR
110 ‘ o0 _ 24 33 | 3 33 | 43 | 33 33 33 43 33 33 43 43
mph ~ mph 16 33 33 33 33 ( 33 3 ] 33 33 33 ! 33 33 33
: 5508162 - S T g A M 2 i L B & -
; 24 33 33 33 33 33 33 33 33 33 33 33 33
I | ] 16 33 33 33 33 33 33 33 33 33 33 i3 33 |
35308162 AL . = Y A . > >
100 . 4 | 33 33 43 43 33 33 33 43 43 43 | 43 54
| mph L1 33 ' 33 33 33 33 33 33 33 33 33 ’ 3 | 33
55051621 ) - -
. | 24 33 33 33 33 33 33 33 33 33 33 33 \ 33
- | e _ -
: 16 3 33 33 33 33 33 33 33 33 33 33 J 43
3508162 7 - — : -
110 24 33 33 43 43 33 33 43 43 54 54 54 54
* mph 16 33 33 33 33 33 33 33 33 33 33 . 33 33
5508162 . = e N - s
| 24 33 33 33 33 33 33 33 33 33 33 - 33 33
For S 1 inch = 25.4 mm, 1 foot = 3048 mm, 1 mil = 0.02354 mm, 1 mile per hour = 0.447 m/s, I pownd per square foot = 0.0479 kPa,
1 ksi = 1000 psi = 6.893 MPa.
a. Deflection criterion: L7240,
b. Design load assumptions:
Rootfceiling dead load is 12 psf.
Attic live load is 10 psf.
¢. Buiiding width is in the direciion of horteontal framing members supporied by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(12)
24-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING™>°
o . _ O3keiSTEEL _ -
WIND . MINMUMSTUD THICKNESS (mils) o
| SPEED | . B-Foot Studs 9-Foot Studs | 10-Foot Studs
S5TUD
Exp. | MEMBER | SPACING — - : Ground Snow Load(psf} ]
B |Expc | SZE |Gnohes) 20 a0 | so | 70 ._:___N_Po_.__sg. m | 2 [ s [ so [ 70
6 | 33 D3z a3 o33 | 33| oan ! a3 | a3 | a3 om | a3 33
ssoste| & P33 L3 L 33 ] 8 ] |3 _
%5 | | 24 . 33 | 33 | 33 | 43 | 33 { 33 33 . 43 43 | 43 | 43 | 43
| T — T - - E - _ . T T =
mph 16 33 033 | 33 | 33 | 33| 33 | 33 33 1 3 | 13| 13| 3%
5508162 _ 33 3 _ _ _
__Jk | 2433 33 | 3 | 33 33 33 33 33 |03 33 | 33 1 33 |
: |
16 3 ' 033 33 | 33| 33 ! 3 33 33 ! 33| 33| 33 |3
| 3508162 o _ B _ : | N
o0 - 4 133 33 » | 4| 33| B o | 8| | 3] a3
— j . |
mph ! 6 | 33 | 33 3 | 033 |33 | 3 | 3 |33 | 13| 3|33, 0®n
s0s162 LB B _ 3 | BB
| 24 33 0 033 | 33 | 33 | 33 | 33 | 33 ' 33 | 33 | 33 | 33 3
T T ¥
6 | 3l w3 imn | wlan i oxn| o w| k| n] s
ssosiea—0 L Bl B »_L SUNNEE BN R NN 33
w00 | 8s 24 033 33 03 L o43 | 33 33 | 43 43 | 43 | 43 | 3 | M@
R5 | : :
mph | mph 16 33 [ 033 D o3 | 33| 033 | 33 | 33 | 3 03 | 3| 33 | 3
ssosie2l- . | — G Rl — = - == = A
24 33 1033 3 | 3 [ 33| 33 ! 33 133 | 33 33| 3303
b6 33 ;033 | 33 |33 033 | 330 33 | 33 33 | 33| 33 | 33
ssosip—2 L BB 3L 3 L3 3 ) s ] . 33
110 1 %0 24 33 "33 ' 43 | 43 [ 43 ) 43 | 43 | 43 | 43 | 43 | 83 | &
mph | mph 16 33 33 33 33 33 33 a3 33 33 33 13 33
5503162 3 3|33 | 33 I E _ 3|
] T 24 |33 | o33 [ 033 | 33 | 33 | 33 ¢ 33 | 33 | 33 | 33 | 33 33
16 33 33 33 33 1.3 33 33 33 33 33 | 43 | 43
ssosiez o133 31 3803 |3 _ 3 | _ -
oo | 24 | 43 43 43 | 43 | 43 43 43 43 | 43 | 43 , 54 54 |
mph 16 33 33 33 33 33 33 33 33 33 33 13 33
5508162 i -
24 33 | 033 | 033 | 33 | 33 | 33 ' 3% ! 33 | 33 [ 3 | B | 3
sty 15[ B BB | 3B |8 on[ B o8 s slo]
o ol 2 las | | as s fas | e iw [as s | s | se ) s
. mph 6 1 33 . 33 | 3 | x| 3 [ 3] sz o33 o3l oaz |
j ssostezs P33 3B 33 . 33 33 33 33 | 33 |
: L om | m o owm s s s s 3| s | s | a3

lior 8L | inch = 25.4 mm, 1 foot = 304.8 mm, | mil = 00254 mm, | mile per hour = 0.447 mfs, | pound per square foot = 0.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Dellection criterion: L/240,
b. Desizn load assumptions:
Second floor dead load 15 10 psf.
Second floor live load is 30 psf.
Rooficeiiing dead load 15 12 psf.
Attic live load is 10 psf.
c. Building width is in the direction of horizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(13)
24-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING™
50 ksi STEEL
! MINIMUM STUD THICKMESS (mils}
WIND : e — e i ]
|  spEED | | §-Foot Studs : 9-Foot Studs | 10-Foot Studs j
: . |
Exp. MEMBER | SPACING - - rrrren—Ground Snow Load {psf) | :
AB  Exp.C_ SIZE | {inches) 20 30 50 | 70 20 3 5 ¢ 70 | 20 30 50 70 |
! | (16 33 | 33 | 33 | 33 0033 | 33 | 33 | 3 33 .33 | 3 | 3
|, 3508162 j ; | | : ,
85 ‘ _o_ 24 1033 )33 | 3% | 33, 33 033 33 | 3 03 13 | 33 | 48
mph 16 33 | 3 33 | 33 1 33 ¢ 33 33 | 33 | 33 © 33 | 33 | 33
5508162 | a
e 24 033 [ 33 033 | 33 33 0 033 | 33 | 33 3 | 33 | 33 33
C B LA o3 3 | )
| 16 | 33 | 33 | 33 [ 33| 3 ' 33 | 33 | 33 0 33 | 33 | 33 |
3508162 T T T ; ) I !
o0 24 033 {033 .33 | 33 | 33 ' 33 i 33 | 33 33 [ 33| 33 | 4
mph | 16 33 33 0 33 33 | 33 33 03 33 33 33 33 33
ssosiea—8—- 33 : | _
' 24 ' 33 1 33 ! 33 | 33 | 33 ! 33 , 33 | 33133 | 33 | 33 | 33
16 33 3 03 | 03 | 33 0033 | 33 | 3 33| 33| 33 | 033
3508162 T
100 85 24 33 | 033 033 | 3 | 33 0 33 133 | 33 3 | 33 3 1 43
mph | mph 1w 3 33 1 33 33 33 0033 33 33 3 33 33 33
. |ss08162 SR £ N . S £ S - S S D
| 24 33 | 33 033 | 33 | 33 .33 | 33 | 33 33 | 33 1 33 | 33
| !
! 16 33 | 33 [ 33 ! 33 ' 33 . 33 | 33 |33 ;.3 | 3| 33 [ 3
| ‘ 13505162 : | : ! . |
110 90 _ 24 033 |33 )33 | 33 | 33 - 33 ! 033 | 33 33 | 3 | 43 | 43
- mph  mph 6 . 33 33 | 33 | 33 | 33 33 1 33 |33 33 | 33 | 33 | 33
155081620 - - T
D N 24 033 | 3| 033003303 33 3033 | 33 13| 1B | B
| | ! C - _
' 16 i 33 33 1 033 | 33 .33 .33 | 33 !'33 -3 33 | 3|3
3508162 — ; - i
00 | ... .24 33 | 33 | 33 4 33 33 | 33 . 43 | 43 | 43 43 | 43
mph 16 33 | 33 | 33 33 33 |33 ¢ 3 33 | 33 | 33 | 33 | 33
5508162 — e :
- 24 . 33 ) 33 1 33 1 .33 | 33 33 | 33 | 33 . 33 , 33 | 33 33
6 33 | 33 | 33 33 33 | 33 | 33 | 33 33 33 33 | 33
3505162 S _ _
1o |24 33 | 33 | .3 : 4 33 | 43 | 43 43 54 3% 54 54
mpho b | 46 33 | 33 | 33 033 ' 33 1 33 | 33 0 33 ' 33 ' 33 33 | 33
i ssos162—o 233 B 33 38 ] —
! 24 33 | 33 | 33 .33 33 i 33 | 33 33 33 33 33 | 33

For 8I: 11inch =254 mm, ! foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 m/s, | pound per sqoare foot = 0.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion; L/240.
b. Design load assumptions:
Second floor dead load is 1) psf.
Second floor live load is 30 psf.
Rooffceiling dead load 15 12 psl.
Attic Tive load is 10 psf.
¢. Building width is in the direction of horizontal framing members supported by the wall studs,
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WALL CONSTRUCTION

TABLE R603.3.2(14)
28-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING®®*
- S 33 ksi STEEL ]
. i
WIND I . ! _ _ MINIMUM STUD THICKNESS {mils) - o o
| _SPEED __ 8-FootStuds : 9-Fool Studs ~ 10-Foot Studs ]
STUD
Exp. MEMBER | SPACING Ground Snow Load (psf} 41
AB  Exp.C | SIZE | (inches) 20 . 30 50 70 20 3 so ;70 | 20 30 so 70 |
‘ 16 ‘ 33 33 33 33 33 334‘ 33 033 33 33 33 0 33
3508162 - = : - — o T S —
85 | 24 | 33 | 43 | 43 43 33 33 43 43 43 43 43 1 43 |
o ) i _ : |
mph 16_|_— 33 | 33 33 33 33 33 ) 33 33 33 33 33 33
5505162 . 33, .23 i _ )
| ) T 24 33 33 33 33 33 33 33 | 33 33 33 1 33 33
16 33 33 33 33 | 33 3303 33 33 33 1 33 33
3505162 : S 33 |
90 ; 24 | 3 |43 |4 43 33 33 A3 43 43 | 43 ¢ 43 | 43 |
mph | L6 33 33 33 33 | 33 33 33 33 33 33 . 33 33
5508162 33 b |3 ) S
| o 24 | 33 33 | 33 | 33 33 | 33 33 1 33 33 | 33 ] 33 33
- 16 33 0, 33 33 33 33 33 33 133 33 3, 33 33
2508162 ! CE N - |22 | : :
100 8s 24 33 . 43 | 43 43 43 | 43 | 43 43 43 Jr 43 43 143
| :
mph | mph 16 33 . 33 33 103 33 33 033 33 RS ¢ 33 0033
5505162 L ; et —H 2 i SESE.
24 33 . 33 33 1 33 33 33 0 033 33 33 | 33 33 133
16 '@ 33 i 33 33 ] 33 | 33 33 ¢ 33 13 13 33 3 33
1505162 ! o B3 33 . 33 ) P33
e | % 24 143 | 43 | 43 | 43 B 043 | 48 | 43 | 43 . 43 | 43 | 54
| : i 3
mph | mph P16 33 33 . 33 33 | 33 | 33 33 33 33 33 33 1033
5508162, | . : L3 3 R R e
| | 24 33 33 . 033 | 33 33 | 33 | 33 33 | 33 33 33 1 33
L6 33 33 1 33 33 | 33 33 33 33 43 43 43 43
1508 163 D3 _ ] 1 T . <
© 100 L4 43 4 | 43 | 8| 8 8 |43 43 M 34 54 4
. mph 16 33 33 33 33 0B 33 33 0 33 0033 33 i 33 33
. S505162— - 33 - . | 1 e
5 |3 33 33 ) 33 ' 33 33 1033 ' 33, 33 33 33 43
| _ 16 33 33 33 33 33 33 . 33 43 | 43 43 43 1+ 43
. 3508162 2] L33 |3 - 33 g e
110 24 43 | 43 | 43 43 43 43 54 54 | s4 | 54 | 54 54 |
~ | mph 16 33 33 33 33 33 33 33 33 33 33 33 33
5508162—"° - |33 3 |33 33|
24 33 33 33 133 33 33 33 33 33 423 1 4 43

For $T. 1 inch=25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile par hour = 0.447 m/fs, 1 pound per square fool = 0.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: 7/240
b. Design load assumptions:
Scecond Noor dead load is 10 psf.
Second Moor live load is 30 pst.
Rooficeiling dead load is 12 psf.
Attic live luad is 10 psf.
c. Building width is in the direction of horizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(15)
28-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING*®°
50 ksi STEEL o
WIND MINIMUM STUD THICKNESS (mils)
SPEED 8-Foot Studs | 9-Foot Studs 10-Foot Studs
] STUD o _
Exp. MEMBER | SPACING |—— ——— - - Ground Snow Load (pef)
| AB_ | Exp.C | SIZE |({inches)' 20 ; 30 | 50 70 20 | 30 50 70 20 30 50 70
6 . 3 33 33 33 33 33 33 33 33 33 33 33
3505162 |
85 24 ¢ 33 | 33 33 43 33 33 33 33 33 33 33 43
mph 16 33 33 33 33 33 33 33 33 33 33 33 33
3505162 1
24 0 33 33 33 33 33 33 33 33 33 33 3 33
i6 ¢ 33 33 33 33 33 33 33 33 33 33 33 33
3505162
90 I W~ 33 33 | 33 | 4 | 3B | 33 33 | 33 | 33 | 33 | 33 | 43 |
mph o 16 33 33 33 33 33 33 1033 33 33 33 33 33
5505162 N D CO N R
24 33 33 33 33 33 33 .+ 33 33 33 33 33 33
16 33 33 33 33 KR 33 33 33 33 33 33 33
3508162 S = : - - = > 2l 2
00 ' &S 24 33 33 33 43 33 33 33 33 33 33 43 43
[
mph  mph 33 | 033 | 33 | 33 | 33 | 33 33 |33 | 33 |33 33 | 33
3508162 ————— - O o N N e ') 2
_' | 33 | 33 33 33 33 33 33, 3 33 33 33 33
16 33 33 33 33 33 33 1 33 | 33 33 33 33 33
3508162~ - : : S - IR i
110 o0 | 24 | 33 33 33 43 33 33 33 @ 43 43 1 43 43 43
mph | mph l 16 33 33 ¢ 33 33 33 33 33 i 33 33 33 33 33
15505162 : T — -
i 24 3 33 1 33 33 33 33 33 33 33 33 33 3|
e _{ : . k et T 27
i 16 33 33 1 33 33 33 33 33 033 33 33 33 33
3508162 E B DR S I - —
LOD 24 1 33 33 ¢ 43 43 33 33 | 43 | 43 43 1 43 43 43
~ | mph 16 | 33 3003 | 3 | 33| w0 o3 | 33 | 33 | 33 | 33 | 33
5508162 L phat = T e <
i _ 24 33 33 7 33 33 33 33 1 33 13 33 ! 33 33 33 \
16 33 33 0033 33 i3 |J 33 33 33 33 r 33 33 43 ’
3508162 - 1 2 S S R A I
110 o 24 33 43 43 43 ' 43 . 43 | 43 43 54 | 54 54 54
o mph 16 33 33 [33 33 | 33 33 l 33 33 33 } 33 33 33
15508162 - - -0 i-___}» T - T
24 33 33 ; 33 | 33 : 33 33 | 33 33 33 \ 33 33 33
For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil =.0254 mm, | mile per hour = 0.447 m/s, | pound per square foot = (L0479 kPa,
1 kst = 1000 psi = 6,895 MPa.
a. Deflection criterion: £7240.
b. Design load assumptions:
Second floor dead load is 10 psr,
Second floor live load s 30 psf.
Root/ceiling dead load is 12 psf.
Atic live load is 10 psf.
¢. Building width is in the dircction of horizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R603.3.2(16)

32-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING® ¢

- _ 33ksi STEEL = _ — .
WIND ‘ ‘ L o my_l_-._num STUD THIGKNESS {mils}
- SPEED - &FootStuds ~__9-Foot Siuds 10-Foot Studs ]
Exp. MEMBER SEIgI?QG- . Ground Snow Load (psf)
A/B ‘ Exp.C | SIZE | {inches) | 20 30 50 70 | 20 30 | s 70 20 30 50 70
I 1
‘ ‘ 16 33 33 | 33 33 33 33 33 33 33 33 33 33
13508162/~ : T - | = — - B e a
85 ; 24 43 43 43 43 43 43 | 43 43 | 43 43 43 54
mph [ f16 33 33 33 33 33 33 i 33 33 33 | 33 33 33
155081627~ | . R O S L S S
B T 24 33 33 | 33 | 43 | .33 33 | 33 33 0 033 33 33 | 43
| 16 33 33 33 33 33 | 33 33 3 B 33 33 33
3508162
on |24 43 | 43 | 43 | 43 43 43 | 43 43 43 1+ 43 43 54|
mph | ) 16 33 33 13 33 33 33 0 33 33 33 33 33 33
15505162 ' . " - U B
24 33 33 | 33 | 43 33 33 1033 ¢33 | 33 33 33 43
16 33 33 33 33 33 33 33 33 33 33 33 43
3505162 i 0
oo | & | 24 43 43 43 |43 | 43 | 43 . 43 43 | 43 43 |43 | 54
mph | mph _ 16 | 33 | 33 ( 33 33 33 0 033 | 33 33 | 13 33 33 33 |
3508162|° | | T i [ |
24 33 33 1033 | 43 | 33 | 33 33 33 33 ] 33 33 | 43 |
16 33 33 33 33 33 33 33 a3 33 33 33 43
3508162 ) T
110 oy - 24 v 43 0 43 43 43 43 43 43 43 43 43 43 54
mph | mph i550$162 16 33 33 3B | 33 | 3 33 33 33 3 | 3 . 33 33
24 | 33 03 33 43 | 33 33, 33 33 33 33 \ 33 43
|
16 ! 33 | 33 33 33 33 33 33 33 43 43 J 43 43
35051621 . R b _ A = IS : sl
100 24 43 43 43 54 43 43 43 54 54 54 54 54
mph 16 33 33 33 33 33 33 33 33 33 33 33 33
5508162 o - _ B - } T ) T
24 33 33 ;33 43 33 33 33 43 33 33 43 43
'! 16 33 33 33 43 33 33 43 43 43 43 43 43
3508162 . e & ek : I CO B
110 .__‘LLH_“&_’D‘___ 43 2 43 54 143 54| 54 54 4| 54 | 54 | 68
mph Lo16 33 33 ' 33 33 | 33 33 1 33 33 33 33 33 33
5508162 - = S - R ! EE SR U -
24 33 33 33 43 33 33 | 33 43 43 43 ; 43 43

For SI: 1 inch = 254 mm, | fool = 304.8 mm, 1 mil = 0.0254 mm, | mile per ho

1 ksi = 1000 psi = 6,895 MPa.
a. Deflection criterion: L4240
b. Design load assumptions:
Second floor dead load is 10 psf.
Second floor live load is 30 psl.
Rootfeciling dead load is 12 psf.
Attic live load is 10 psh.
¢. Building width is in the direction of horizontal framing members supported by the wall studs.
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ur = 0.447 m/s, | pound per square foot = 0.0479 kPa,
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WALL CONSTRUCTION

TABLE R603.3.2(17)
32-FOOT-WIDE BUILDING SUPPORTING ONE FLLOOR, ROOF AND CEILING*®©
50 ksl STEEL
| ] MINIMUM STUD THICKNESS {mils}
W|ND ! H Fop— —_— . -
SPEED ' | 8-Foot Studs T g-Foot Studs | 10-Foot Studs
| sTuD !
Exp. MEMBER | SPACING : Ground Snow Load (psf) —
AB | Exp.C | SIZE | (inches) | 20 | 30 so | 70 | 20 [ 36 s0 | 70 20 | 3o 50 70
: \ 16 33 33 33 33 33 ¢ 033, 33 33 33 33 33 33
3sos162) & -2 B i .
g5 L 24 33 43 | 43 | 43 33 33 | 33 1 43 | 33 | 33 | 43 43 |
mph 16 33 13 33 ¢ 33 33 ¢33 3 33 33 33 33 33
5508162 _ ; -3 333 33 | 33 ¢ 33
24 | 33 33 33 ;33 33 . 33 33, 33 | 33 13 33 33
1 i H T 1
16 33 13 33 ¢ 033 33 33 13 33 13 33 33 33
3505162 — T | ; '
90 | 2 43 43 1 43 | 33 ! 33 | 33 ' 43 33 33 43 43
S | 33 |43 S W N, & W B _
mph | ' 16 13 33 13 33 33 33 . 33 13 13 33 33 33
5508162 :
N 24 | B .3 33 33 | 33 33 0 033 0033 13 13 33 33
i 16 13 33 33 33 33 33 33 33 33 33 33 33
: 3508162 [
wo | ss L 24 33 | 43 | 43 | 43 33 33 33 43 43 43 43 43
mph | mph @ 16 33 13 33 33 33 33 33 | 33 13 33 33 13
5505162 B _ 33 _
a 24 13 33 33 33 | 33 33 33 1 33 33 33 33 33
16 13 33 | 33 33 | 33 33 1 33 | 33 33 33 33 33
3508162 : e B - — -
1o | 9o 24 33 43 43 43 33 33 33 49 43 43 43 34
mph | mph 16 33 33 33 33 13 33 13 33 33 33 33 0 313
5505162 ) L : L 33 1 .33 1 33
R _ 24| 33 | 33 | 33 | 33 - 33 33 3 33 33 33 33 33
_ 16 33 33 33 33 | 33 13 33 33 33 33 33 13
1505162 - 3] _
100 LA 33 | 43 ;43 | 43 | 43 43 43 43 43 43 43 54
mph 16 33 33 1 33 33 33 33 33 33 33 33 33 33
5505162 33 33 | 33 | 33 |
] i 24 33 33 - 33 | 33 33 33 33 33 33 33 33 33
16 33 3. 33 33 13 33 33 13 33 13 33 43
3505162 : |3 3 3 _33 | 43
110 24 43 | 43 a3 43 43 43 43 | 43 54 54 54 54
mph ! 16 33 KK ¢ 33 33 | 33 33 33 13 33 13 33
15508162 — ! 7= T |
24 33 . 033 | 33 33 | 33 33 33 | 33 33 33 33 13

For SI: 1 inch = 25.4 mm, | toot = 304.8 mm. 1 mil = 8.0254 mm, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0475 kPa,
1 ksi= 1000 psi = 6.893 MPa. :
a. Deflection criterion: £/240.
b. Design load assumptions:
Second floor dead 10ad is 10 psf.
Second floor live Joad is 30 psf.
Rooficeiling dead load is 12 psl.
Attic live load is 10 psf.
¢. Building width iy in the direction of horizontsl (raming members supported by the wall studs,
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WALL CONSTRUCTION

TABLE R603.3.2(18)
36-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING® <
33 ksi STEEL
: -
o | T - _ MINIMUM STUD THICKNESS (mils) ) .
SPEED ‘ | _ B-Foot Studs | _ __9-Foot Studs ‘ 10-Foot Studs |
STUD
Exp. MEMBEH|SPACING i - Ground Snow Load (psf)
AB | Exp.C | SIZE (inches) 20 30 50 70 20 30 50 70 | 20 | 30 | so 0
16 & 33 33 33 33 33 33 33 33 33 33 33 | 43
3505162 _ .33 |33 . 133 | 43
85 AR (. < SO, - < A (N NN 200 0 (S I IO O N [ A
mph 16 | 33 i 33 33 33 .33 33 33 33 33 33 33 33
5508162 : . . 13
| 24 a3 43 | 43 | a3 | 33 | 33 | 33 | 43 | 33 | 33 | 33 | 43
| . ) _
6 | 33 13 3 [ B3| B | B BB BB 3|5
3s0st62— ] | L33 33 33 | 33 ] 33 ]
) 24 0 43 43 | 43 34 43 43 43 43 43 43 43 54
mph 16 33 33 33 33 33 33 33 33 33 33 33 33
5508162, T T T :
| : 24 | 43 | 43 | 43 | 43 i3 3 | 33 43 _ 33 33 43 43
S 16 33 33 33 33 33 33 33 33 33 33 33 43
3508160 — 3.3 ; 33 38 - 43 _

0o | 85 24 43 43 | 43 | 54 | 43 | 43 | 43 | 54 | 43§ 43 | 54 | 54
| | | L. I - LEEL

mph | mph .16 33 33 33 33 33 1 33 33 33 33 33 33 33
5508162 5 -
I T N I - 43 43 | 33 33 33 43 33 | 33 43 43
‘ : ' 6 . 33 | 33 33 1 43 | 33 33 133 33 33 35 a3 43
| 3508162| - | _: . T
- e L 24 43 43 | 43 54 | 43 | 43 43 | 54 | 43 43 . 54 54
: - ! : 43 43 ,
mph \ mph 16 33 | 33 33 103 33 33 033 33 33 33 L?ﬂ 33
5508162 - 2 AT 2 33 B, | ]
L 24 | 43 ¢ 43 43 . 43 | 33 333 43 33 3 43 43
16 33 0,033 ' 33 43 | 33 ' 33 0 43 43 43 43 43 43
25081622 - RO . : _ 4 ]
100 24 43 43 43 | 54 43 | 43 ¢ 54 54 54 ;| 54 54 54
mph .16 . 33 33, 33 33 3,03 0% 3 303 33 |33
5505162 ] | _ T | ; |
24 43 43 43 | 43 .33 33 33 43 43 43 | B 43
\ : i |
i 16 33 3 033 143 | .33 33 . 43 43 43 43 . 43 43
; 3505162 - ; N o e
JEC p— 24 | 43 43 ' 43 54 43 | 54 54 54 54__‘ 54, 54 68 |
mph | 16 33 3| 03§ 33 BB B 33 33 33 33 33
15508162 - N : oo T T ' :
| 2 33 33 33 | 43 | .33 | 33 i 33 43 43 | 43 | 43 43

For S 1inch = 254 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 mv/s, | pound per square font = (L0479 kPa,
I ksi = 1000 psi = 6.895 MPa.
a. Deflection critcrion: £7240).
b, Design load assumptions:
Second tloor dead Joad is 10 pst.
Second floor live load 1s 30 pst,
Reoficeiling dead load is 12 psl.
Attie live load is 10 psf,
¢. Building width is in the direction of horizontal framing members supported by the wall studs,
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TABLE R603.3.2(19)

36-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING***

WALL CONSTRUCTION

50 ksi STEEL
WIND - MINIMUM STUD THICKNESS (mils)
SPEED | I 8-Foot Studs 9-Foot Studs 10-Foot Studs
oo STUD ’
Exp. MEMBER | SPACING —_— = .. Ground Snow Load (psf)
AB | Exp.C| SIZE |(inches)| 20 | 30 | s0 7 20 | 3 | s0 ™ 20 30 | 50 70
‘ 16 , 33 33 33 1 33 | 33 I 33 ’ 33 33 33 33 33 33
3505162 I ) = [ T -
g5 24 | 43 43 43 43 | 33 33 ] 43 | 43 43 43 43 43
— I [ i
mph 16 | 33 33 i3 33 - 33 33 .33 33 33 33 33 33
550S162—— I = > S A
24 |33 33 33 43 | 33 | 33 T 33, 33 . 3 33 33 33
o [ - | |I 1 T
_ 16 33 ¢ 33 33 33 33 0 33 33 33 33 33 33 33
NN IR N ENIEN 3
o0 24 1 43 43 43 43 33 33 43 43 43 43 43 43
mph o 16 33 33 33 33 33 33 33 33 33 33 33 33
5508162 - - ) :
| - 1 24 33 43 33 43 33 33 33 33 33 33 33 33
] 16 33 - 33 ' 33 33 33 33 33 . 33 33 33 33 33
: 35051621 ’ ) !
100 85 24 43 r 43 43 43_[ EE) 33 43 43 43 43 43 43_‘
- . . S v _ =
mtph | mph - 16 33 l 33 \ 33 33 - 33 33 \ a3 [ 33 33 33 33 33
SA0S162 o - ! r T
i 24 33 i 33 33 43 33 33 1 33 33 33 33 33 33
16 | 33 133 33 33 33 i3 | i3 33 33 33 33 33
i 13508162 ’ _" ) - - i N h — -1
110 o9 | 24 | 43 | _43__ 43 43 33 i3 43 ) 43 43 43 43 54
mph | mph 16 33 33 | 033 | 33 33 | 33 | 33 . 033 | 33 | 33 33 | 33
5505162 : T - o
i ‘ 24 43 33 33 43 33 33 | 33 | 33 33 33 33 33
I . g i Lo PV I _
| ; 16 33 33 | 33 33 | 33 33 3 g 33 33 33 33 43
3505162 T N N "
100 _ 24 43 43 . 43 43 43 43 43 43 43 | 43 54 54
o mph ] 16 33 33 I| 33 33 33 33 33 33 33 33 3 33
|5508162 : : — i
| ‘_ o 24 33 33 33 43 - 33 ¢ 33 33 33 33 33 33 43
16 33 | 33 33 | 33 33 33 33 33 33 33 43 43
3508162 ’
110 24 43 43 43 _ 54 43 43 43 43 54 54 54 54
- i mph ! 33 33 ! 33 33 ' 33 33 33 ' 33 33 33 33 33
i 5505162" 9 : LA 0 S L -
i 33 33 0 33 . 33 33 33 33 33 33 33 33 43
For 81: 1inch =254 mm. | foot =304.8 mm, I mil = 0.0254 mm, [ mile per hour = 0.447 m/s I pound per square foot = 3.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: £/240.
h. Design load assumptions:
Second floor dead 1oad is 10 psf.
Second floor live load is 30 psf.
Rooffeeiling dead load is [2 psf.
Attic live load is 10 psf.
¢. Building width is in the direction of horizontal framing members supported by the wall stds.
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WALL CONSTRUCTION

TABLE R603.3.2(20)
40-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING? &<
33 ksi STEEL
WIND | ! | o _ MINIMUM STUD THICKNESS (mils) o )
SPEED | .._&Foot Studs ' _ @FootSwds | __ 10-FootStuds i
STUD
Exp. | MEMBER | SPACING |— : : . . Ground Snow Lead (psfy . _ — — —]
AB | Exp.C : SIZE : (inches) . 20 30 50 70 20 30 50 70 | 20 30 50 70
: 16 33 33 33 43 |33 33 33 43 33 33 33 43
asos162l _ __ et _ | 4. 4 | 33 ] 33 | 3 s
85 ‘ |24 43 1 540 54 g 54 143 43 43 :
mph 16 | 33 . 33 33 33 33 33 33
55081621 - r— '| ol o
| | 1 24 : 43 43 1 43 43 | .43 43 43
| : |
' 16 | 33 33 33 43 | 33 33 33
35081620 ———7 - ] . S
90 _ 24 43 | 54 54 54 43 | 43 43
mph 16 33 33 33 33 33 | 33 - 33
5508162 - :
24 | 43 | 43 43 | 43 | 43 43 | 43 | 43 33 | 43 43 | 43
16 - 33 33 33 43 33 33 33 43 33 33 B3 43 |
asosiezk - o 3 . 33 z 3 (S
100 | 85 L4 43 54 54 54 43 | 43 43 54 43 43 54 54
mph | mph P16 33 33 33 33 33 1 033 | 33 33 13 33 13 33
5508162 ' : o ' ; -
4 | 43 43 | 43 43 ;43 43 ; 43 43 33 43 . 43 | 43
16 33 033 033 4 i o33 3l 4 13l sl on
3508162 - | r ! ! 7
1o | 90 4 | 13 54 | s4 S4 | 43 | 43 | # 54 43 | s4 54 | 54 |
mph | mph (6 33 33 3333 | 33 33 0 33 33 ! o33 33 5 33 33
5508162 - § ' i N ]
| 24 43 43 43 43 43 43 43 43 33 . 43 | 43 43
' 16 13 33 33 3 33 43 43 | 33 43 43 43
| hsosieal 2 |- 4— 33 NINA N NS [ S R
‘ 60 L 24 | 43 54 | 54 54 54 54 | s4 | 54 ¢ 43 | 54 54 68
mph | 16 33 . 033 33 33 | 33 33 33 33 ‘ 33 33 33 1 1
| 5<0S162 | ; 33 - N _ A
‘ 24 43 43 | 43 43 43 43 43 43 33 43 43 43
- | — _ A SA . _ 3 N
\ 16 33 33 43 43 43 43 43 43 33 43 43 43
‘ 3508162 ' S
- | 110 I N LN B 54 | 54 34 4 | 4 | M 54 54 68 | 68 68
mph |16 3 033 33 33 33 13 33 33 33 | 33 33 33
ssoste2f v - —I _ ; 3
24 1 43 | 43 43 43 | .43 43 43 43 33 43 43 1 43

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mil = 0.0254 mm, 1 mile per hour = 0.447 nvs, 1 pound per square foot = L0479 kPa,
I ksi = 1000 psi = 6.893 MPa.
a. Deflection criterion: L2410,
b. Design load assumptions:
Second Moor dead load is 10 psf.
Second floor live load 1s 30 pst.
Roof/eeiling dead load is 12 psf.
Attie live load is 10 psf.
¢. Building width is in the direction of honzontal framing members supperted by the wall studs.
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TABLE R603.3.2(21)
40-FOOT-WIDE BUILDING SUPPORTING ONE FLOOR, ROOF AND CEILING® b

WALL CONSTRUCTION

______ 50 ksi STEEL L _ i
WIND MINIMUM STUD THICKNESS (mils) L
__SPEED | 8-Foot Studs | 9-Foot Studs 10-Foot Studs
! STUD
Exp. MEMBER | SPACING . SR Gr‘,’u"d Snow Load (psf)
AB | Exp.C| SIZE | (inches) | 20 | 30 | 50 | 70 & 20 | 30 50 70 20 0 50 70
! 16 33 33 33 33 A‘ 33 ¢ 33 33 33 13 33 33 |33 |
| 3505162 ; ; |- _
85 - |24 43 43 43 34 | 43 43 43 43 43 43 43 54
mph ‘ o 6 | 33 | 33 | 33 | 33 | 33 ¢ 33 33 | 33 | 33 | 33 | 33 | 33
i 5508162 ' )
24 33 33 43 43 | 33 33 33 33 3 | 33 33 43
16 33 33 33 33 : 33 33 33 33 33 33 33 33
3508162 i ;
90 | |24 43 4 43 4 . B ;43 43 43 4|4 43 1
mph | 16 33 1 033 ¢ 033 1 33 ¢33 0033 0033 | 33 | 33 ] 33 | 33 | 3
I 5508162 i T
: 24 33 : 33 43 , 43 | 33 . 33 33 33 33 33 33 43
H |
: ! 16 | 33 - 33 i3 g 33 33 33 | 33 33 || 33 33 33 33
; 3508162 | . . 1 [ : [
100 85 24 43 ¢ 43 43 1 54 43 43 43 . 43 43 43 43 54
: | !
mph  mph 16 33 33 33 0031 33 33 33 3 133 33 33 33
| 5508162 [ : : I T
o i 24 33 + 33 43 43 33 33 33 i3 33 | 33 33 43
: ) 16 33 . 33 33 33 33 33 33 33 33 33 33 43
. 3508162 i [ R I T
10 90 | ___| 24 0 43 43 ) 43 | 54 | 43 | 43 43 | 4| 43 | 43 | 8 | N4
mph mph 16 33 . 33 33 33 33 33 ¢ 33 33 33 33 33 33
: 3508102 U0 T - |
124 1033 133 43 | 4 | 3 3 33 33 3 | 33 ]33 1.4
16+ 33 ¢ 33 33 33 33 33 33 3 | 33 33 33 43
3508162 : T [
100 24 ¢ 43 | 43 43 54 3 43 43 43 43 | 54 54 34
—_— : I B . i . . ,
mph 16 33 . 33 33 33 33 33 | 33 | 33 | 33 | 3 33 33
;5081602 — T T | | [
Lo24 33 33 43 43 33 33 33 33 3 | 33 X 43
’> ?505162: 6 ' 33 33 33 43 33 33 33 43 33 43 43 43
o s T s e L s | se | a3 | w3 a5 U sa | sa | 54 | 54 | sa
o mph ! 33 33 33 33 1 33 33 33 33 33 33 33 33
3505162, - T T
| ' ! 33 33 43 43 | 33 33 43 ¢ 43 33 33 43 43
For SI:  1inch =25.4 mm, 1 foot = 304.8 mum, 1 mil = 0.0254 mm, | mile per hour = 4.447 m/s, 1 pound per square foot = 0.0479 kPa,
1 ksi = 1000 psi = 6.895 MPa.
a. Deflection criterion: £/240.
b. Design load assumpgions:
Second floor dead load is 10 pst.
Second floor live load is 30 pst.
Roolfeeiling dead load is 12 psi.
Attic live load is 10 psf.
¢. Building width is in the direction of harizontal framing members supported by the wall studs.
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WALL CONSTRUCTION

TABLE R&03.6(1)

BOX-BEAM HEADER SPANS
Headers supporting roof and cegllng only (33 ksi steel)®»>*

For SI:

a. Deflection criteria: LA360 for live loads, L./240 for total loads.
b. Design load assumptions:
RooffCeiling dead load is 12 pst.
Attic dead load is 10 psl.

¢. Building width is in the direction of horizontal framing membcrs supported by the header

170

e GROUND SNOW LOAD GROUND SNOW LOAD
_ {20 psf) ) {30 psf). B

MEMBER o _ Building width® L o Building width® . B
DESIGNATION | 2 28 . | W | 20 | 2 4 % i 4o
2-3508162-33 | 3107 ¥.5” v | 26" P R ot | v | — Lo
2-3505162-43 | 51" 4'-8” 44" 4-0" 3.7 46" 4-2 3-8 yar | rar
2-3508162-54 | 59" 54 | S0 | 497 | 4 | 53 | 407 4-6" v | 3o
| 2-3505162-68 677 | 6-I" 5-9" 55" S-17 80 | 5 527 | 4-107 L 4T
| 2-3508162-97 | §-0" | 7-5 | 70" 6-67 1 63 T3 69 64" 60" | 57"
2550516233 | 58" | s | avs” 3’-11”# yar | oay D ogy 36" yarr |
| 2-550S162-43 72" 68 6-3" y8" | 52 66" §-117 | 53 y9" 1 &3
2-5508162:54 | 82" 77 72 | e 657 TS ] e | g6 | e | 5
2-5505162-68 93" g7 g | 7R | 73T s 7 74 | T 67
| 2-5508162-97 1127 | 105" 9-10 9-3" | 8117 10927 | 96" 91" 857 | 0|
2-8008162-33 | 69" 5117 52" 46 | 310 56" S S - =
2800516243 | 00" §-5" 78" 70" 64" 81" 7-3" 66" | 59" s
| 2-8008162-54 | 109" | 10°-0” 95" 811" e S O S g6 | 79" 7-1"
2-8008162-68 | 122" ; 1’4" | 10-8” | 10-2” | 93 | v | w4 | 9.9” v-3" | 89"
2-8005162-97 | 14-9” | 13-9” | 1307 | 123 | o177 axes et | 1-107 | 10- 107"
2-10008162-43 | 10°-0” 92" 8'-4” 76" 697 | 89" TN T | 62 | ST
2000816254 12707 | e | e | oo | o | | oy | oy g6 | 79|
21000816268 | 1457 | 13er | oaegr | 120t | st e | 2 | oser | e _]_10’ 4"
2-10008162-97| 17-5" | 164" | 15-4" | 146" \ 13117 | 1607 | e | wor |13yt | a2t
212008162-43| 10107 | o9 8'-9” 7L 7 37 | g2 7Y | 64 | 56"
2-12008162-54| 130" \ o | e | o | et L e | e 90 82"
21200816268 1557 | 14%57 | 13’ | izen | oarar | aawr | e | et | e | e

2-12008162-97| 20 1" 189" | 1797 | 1697 | 1607 | g | 172t | 1627 | 18-y | 1477

1 inch =254 mm, | foot = 304.8 mm, | pound per square foot = {(1.0479 de 1 pound per square inch = 6.895 kPa.
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TABLE R603.6(2)

BOX-BEAM HEADER SPANS
Headers supporting roof and ceiling only (33 ksi steel)* be

WALL CONSTRUCTION

GROUND SNOW LOAD ! GROUND SHOW LOAD
I - __ (s0psh) - - (7apsh) R
MEMBER Building width® o Bullding width®

i DESIGNATION | 24 28 3z ki 4 | 2 l 28 32 36" 40

_?'.'3505 1&33 I p— e = ‘ - ‘ _ - — —

| 2-3508162-43 | 32" 27" 22 — — 7 | — — — —

;| 2-3505162-54 41" 36" ¥-1” g | o2n3r 3 ] 26" — — —

' 2-3508162-68 4'—9". 4'-5" I 4-0" 3-7 3-3" | 4’0" | 34" 30" 26" 21"
2-3508162-97 ;510" | 5.5 : 51" 497 ¥y~ 507 477" 4'-4" 40" | 3-97
2-5508162-33 297 — | — — - | — — — o —

| 2:5508162-43 | 477" -1 3-3" e 32 | = == | = ..
2-5508162-54 5-10" 527 4’6" 40" R T o U - 4 3-1” — —
2-5508162-68 610" 6-4" 59" 5-3” 49 !! 57| 50" 4'-4" yor 33
2-5508162-97 8'-4” 7-9" 7-3" &'-10" 6'-6" 7. 6-8” 6'-3" 5-117 ‘ 5-7"
2800816233 |  —  — = — — — — — — —
2-8008162-43 | 5.7 l 4'-9” 311" — — | — — — — -—
2-8008162-54 77 6-8" 5-1” 5-2 4-6" 59" -10” — — —_

I 2-8005162-68 9-1” §-4" 7-6" 6107 B 6’~3L | 74" 6-6" 59" S0 | e 4"

i 2-B008162-67 | 110" | _}_‘;&4" 9'-8” 9-2" 8'9” 96  §-117 84" 11" r 7-6"
12-1000516243|  6-07 | a1 | — — — N e - _—__J___—____
‘ 2-10005162-54 84" 74" ]I 6-4" ! 57 4797 | 6-3" 5-2" — — . —

E 2-10005162-68 10°-9” : o.9” g-1 07 | 3' S 7-3" _S’j” _ V-1 &-7" 5-9” | 507

5_2—100081_62—9? 131—_1_”__ 12-37 : 116" Hy-11” 11¥-4" 11747 10°-77 170" 9’-5" 811"

[ 2-12008162-43 6-17 — — — — — — — — —

2-12008162-54|  8°-9” ‘ 7-8" 6-7" 5-9” — 66" - — — —

2-12005162-68 11"-6" |J 10°-4" 9’-4” 84 77 91" 80" 6-11" 6’0" —
|2— 12008162-97, 15~ l' ] 14°-1” R S N YT SO N o | 1317 | 1237 1-67 | 110" _&_’_
For SI:  1inch =254 mm, 1 fuot = 304.8 mm, | pound per square fool = 0.0476kPa, | peund per square inch = 6.895 kPau.

a. Deflection criteria: 14360 for live loads, ££240 for total loads.

b. Design load assumptions:

Roof/Ceiling dead load is 12 psi.
Altic dead load is 10 psf.
¢. Building width is in the direction of horizontal framing members supported by the headet
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WALL CONSTRUCTION

TABLE R603.6(3) .
BOX-BEAM HEADER SPANS
Headers supporting one floor, roof and ceiling (33 ksi steely***
GROUND SNOW LOAD GROUND SNOW LOAD
(20 psf) . (30 psf)

Dshsiﬁswlll?nﬁou Y | o E;E“_‘?i_’;_:’?""d““_...._...;6’ 40; 24 28’ B__'."_'F"’;Z"."idth“ TT
2-3508162-33 — '| T — — — — — — ' — |
2-3505162-43 | 267 |_ — el = = 25" — — - ;! - |
2-3508162-54 | 36" 30" 26" — — 374" v | oy R
2-3505162-68 44" v | 3y 370" 2'.7" 4.3 3°-9” 33" '| 271 2"
2-3508162-97 | 54" 50" 47" 44" g-17 | 54”4 £ | 4-3" 40|
2-5508162-33 — i i _ .l .= .= i O e
2550816243 | 397 | 3wt | — — — | ¥ o | — = — ]
2-5508162-54 | 50" 44 ygr | 3 — 4 a4 | ¥ | 3o —
2-5505162-68 | 6-3" | 5-6" 50" 45" | 4 61" 5.5 49" 43 3y
2-550S162-97 | 7°-8" 72" 6'-8” 64" | g0 | 76 T 6-6" 627 5-10”
2-8005162-33 — . == - = = = = — L= |
| 2-8008162-43 | 4’6" e _ Y | —_ — -
2-8005162-54 | 66" s | 4o | w1t 647 | 55| 4T — —
_2800S162:68 | 82" . 73 | 66" SW 8 §-0" T | 64" 5-6" 50"
2800316297 - 10-1” 9-6" g1 | 86" . 80" 10207 | 9-47 | 8_9| SN Y ) VS
2“10005162‘43i 49" = - = | = — [EontVRN el =1 = | .
2-10008162-541 717 | 60" 52 — — | e | s | o4t —
2-10005162-68| _9'-7” 8-6" 7-7" 69" | 07 | 94 | g4 74" §-6" | 59"
2-10008162-97| 12707 Pt 1737 10-77 | 1007 9'-6" (RO N S 10 1'-5" . 9-i1” 9°-5"
2-12005162-43 e e R S - .
2-12005162-54 7-6" 6'-4" — — — 72 &'-0" — — —
2-12008162-68|  10-1" | 90" | 8-07 70" &-27 |91 8-9" 79" 6-9" 60"
2-12005162-97)  14-0” 130" | 1237 117 W07 | 139 | 12107 | 1207 | 1167 | 101"

For 81: 1inch =25.4 mm, ] foot = 304.8 mm, 1 pound pcr square [oul = 0.0479kPa, 1 pound per square inch = 6.895 kPa,
a. Dellection criteria: /360 for live loads, £7240 for total loads.
b. Design load assumptions:
Root!Ceiling dead load is 12 psf.
Attic dead load is 10 psf.
¢. Building widlh is in the direction ol horizontal framing members supported by the headec
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WALL CONSTRUCTION

. TABLE R603.5(4)
BOX-BEAM HEADER SPANS
Headers supporting one floor, roof and ceiling {33 ksi steel)***
[ - GHOUESNOW LOAD B . GROUND SNOW LOAD )
. — (50 psf) _ {70 psf)
MEMBER - | Building width® - | . Building width® | {
_DESIGNATION | 24 | 28 | 37 36" a0 " 36" 40
| 2350816233 . — — - — — — - | - — —
2350816243 . — — _ — _ — _ — _
2-3505162-54 | 276" 25— — . - _|._ = — | — = —
| 2.3505162-68 | 36" 30" ver | v | — | e | vy — —
2-3508162-97 | 40 | 450 | 417 s |3 4’~__2;# 311" 37" 34" 2117
2550816233 | — L . — — L = — — —
2-550816243 | — 1 — 1 — - — - _= i = — —
2.5505162-54 | 3117 Y4 | — — — L raw . = | = — —
| 2-5508162-68 ; 52" 4me” | 3N | 3T | 2R ( 41" _| A R =
2550816297 | 6107 64" 6-0" 57" S N G i 54" 4.9 T_4'-4”
2-8008162-33 | — — — | = — - = — — —
2800816243 | — | — | — e — — — -1 =
| 2-8008162-54 | §-17 | 427 i — — = | = — | = — —
2-800S162-68 | 69" 6-17 | sr | 45 — ¥ 4 — — —
2-8008162-97 | 917 g6 1 g0 76" | 717 g-22 | 7 70" 65" | 5-107
. 21000816243 — | — | — | e — - —
12-10008162-54| 56"  — — - nd : — - — — —
2-10008162-68 | 7-10" 611" 6-0" 52" — | ¢4 | 4 | — — —
21000s16297| 10m10” | w0 | e | o mr | oo | v | g4 | 7 | 7or
2-12008162-43| — . — — i - = — — —
|2-12008162-54| 57" — I] . - = - — — — —
2-12005162-68 |  #-4” 727 \ 62" | = - 66" T — — —
Fz- 12008162:97| 126" | 1w | o | 104 96" 103" 106" 6" 88" 80"

Far SI: 1 inch = 25.4 mm, 1 foot = 3{14.8 mm, 1 pound per square foot = 8.0479kPa, 1 pound per square inch = 6.895kPa.
a. Deflection criteria: L4360 for live loads, /240 [or (otal loads.
b. Design load assumptions:
Roof/Ceiting dead load is 12 psf.
Atnic dead load is 10 pst.
¢. Building width is in the direction ol horizontal framing members suppotted by the header.
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WALL CONSTRUCTION

Headers supparting roof and ceiling only (33 ksi steel)” "_‘

TABLE R603.6(5)
BACK-TO-BACK HEADER SPANS

GROUND SHOW LOAD GROUND SNOW LOAD |
~ (20 psf)_ L L {30 psf) |
MEMBER o ) Building width® Building width® ]
DESIGNATION 24 28 32 36" 407 20 28 32 36 40
2-3508162-33 | 37" 31" ¥ | v | — | 2k | 2t — N
2-3508162-43 | 50" 4-8” 447 3107 | 37 4-6" 40" 8 | 34" 211"
2:3508162-54 | §5-97 | 557 507 49 4-¢" 537 4-107 4-6" 447 -1
2:3508162-68 | 6-7" | 6-2" 39" 5-5" s20 | s | s | s 4-10" | 4T
2-3505162-97 | 7-11” 76" 611”7 | -7 66" 74 60" 64" 5117 58"
2-5508162-33 |  5-5" | 497 | 44 39 3-5" 477 | 31 3-5" 2-u” ———
2-5508162-43 | 7-3" | 6-87 | 62 578" 54" §6" | 507 5T 40| 4
2-5508162-54 | 82" 78 72" | 69 | 6.5 7-5" 6-10" g6 | e 5.9
2-5508162-68 |  9'-4” 88" 877 | T8 74" 8’6" 7-10” 75" 6-11" 6-7"
25508162.97 | 11737 | 1046 | 9-117 ;. 9. | §100 | 1043 96" | 8117 | 86" | 8.0
23008162-33 | 69" 5-11” R I -9 50 45 39 —
2-8005162-43 | 91" 86" 79" 7-3" 6'-8” g3 | 76 6-9” 6-3" 58"
2-8008162-54 | 1097 | 101" 9-6" 811" 86" | 99" 2" | &1 | 82 7.8
2800816268 | 123" | 115" 1009 | 10027 | 987 w27 | ws” Lo99r | g | gy |
2-8008162-97 | 149" | 139" | 13-0” T e | s |z | e ok | | ke !
2-10008162-43| 101" -5 8'-8” 80" 7-6" -1” 84" 77" 6-11" 6-5"
2-10008162-54| 120" | 11-5" | 07”7 | 100" v-6” 107 | 03 v7r | 917 86"
2-10008162-68| 14-6" | 136" | 128 1207 | 11-6" | 132" | 124" | 117 | 10-11% | 106" \
12-10008162-97| 17-6" | 16-5" | 15-5" 477 13-10" | 16407 | 144107 0" | 1347 | 128"
2-12008162-43] 110" 10"-4” 9’6" 8'-9” 82 10-0” 91" 84" 77 70"
2-12008162-54| 13-1”7 | 12%-3” L6 | el | aoest | -0 | k17 | ios” | 9107 -4
|2-12008162-68| 156" | 1467 1 1377 | 124107 | 42037 ) 141t )y oSt | vt | oar”
2-12008162-97] 202" 18-9” 17:0” | 169" | g7 | 184 | 172 162 | 155" | 147"

For SI 1inch =254 mm, | foot = 304.8 mm, 1 pound per square (oot = 0.0473kPa, | pound per square inch = 6,895 kPa.

a. Deflection criteria: L/360 for live loads, £/240 for total loads.
b. Design load assomptions:
Roof/Ceiling dead Toad is 12 psf.

Adltic dead load is 10 psf.

¢. Building widih is in the direction of horizontal framing members supported by theheader.
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TABLE R603.6(6}
BACK-TO-BACK HEADER SPANS
Headers supporting roof and ceiling only (33 ksi steel) be

WALL CONSTRUCTION

l

GROUND SNOW LOAD GROUND SNOW LOAD
(50 psi) | {70 psi}
MEMBER [ Building width® Bullding width®
DESIGNATION 24 28 | az 36" 40" 249 28 3z 36" 40
2-3505162-33 — - , — — — L= — - — —
2-3508162-43 ‘ 32" 2°-8” _| 2’4" = — 23 — — | — —ﬁ
2-3505162-54 | 4-3” 3-8” 35" 2-11" 2'-8” 374" 2y 2'-5" 20" 1’7"
2-3508162-68 _ 44" 46" 4.2 3-10” 37 17 3 3’5" 31" 2'-8”
2-3505162-97 . 5-10” 5-6" 5-2" 4°.10" 4.7 50" 4’8" 4-5” 472" 3-107
__275505_] 62-33 .: . 2’._9” — | - - A - _l. | N
2-5505162-43 49”7 4-2" l 3-8 ¥.3 l 28" 36" 2-10" — — —-
| 2-3508162-54 | 60" _5'—6" o .| 411" | 467 4-17 410" 4'-4” 310" 1 3-¢" 2117
2550816268 6107 | 657 5117 | 53" s | st | 56 | a-nn | a 43"
2550816297 | 85" 77" 4-4” 6107 | §-1 73" 6-8” g4 S 58"
2-8005162-33 ! 3-8” - — — = — - -_ | — —
2-8008162-43 6-1" 557 4-9" 42" 3-8” 4.7 3.9 — I —_ —
28005162:54 . 8707 | 74 6 | 67 | s | e | s | s 4wt |4 |
2-8005162-68 -~ 9-1” 8-0” 7-11" 77 71" LS O i 6-9” | 6-3" 597
2-8008162-97 | 11-17 | 10°-4" 98" 927 | 8 98", iz " | 8.5 7-11" 7
2-110085162-43 69" 60" 5-5" 49" 472" 52" 4-5" — — —
2-10008162-54 §-11” 8-2" 7’6" &-10”" 66" | 74" 6-7" 5107 54" 49"
| 2-10005162-68 DG A T 1V 0 S - S I 10 8- 9’-5" 89" §-1” 76" ¢'-10"
2-10008162-97 13717 12°-4” 116" 107-10” 1Q-5" 11°-5" 10077 9.11" 96" 8-11"
2-12008162-43 | I . 1 | 8- 47" 5.8" 410" — — —
2-12005162-54 _ 9-9" 8-10" . g-1" | 7-6" 6'-10" F-1” 72" 6'-6" 59" 5-3"
2-12008162-68 . 11-77 10'-2’; -2 ..._9"7” 9-1" | 102 ¥-6" 87" 7-117 7-5"
i 2-12005162-97 1517 __14'-1':___ | 1347 ____12'-7” _12-(}r tl_?;'-Z' 12°-4” 177 111" 10°-6”
For S 1inch =254 mm, | foot = 304.8 mm, | pound per square foot = 0.0479kPa, | pound per square inch = 6.895 kPa.
a. Deflection criteria: L3060 for live loads, /240 for total loads.
b. Design load assumptions: :
Roof/Ceiling dead load is 12 pst.
Attic dead load is 10 psf.
¢. Building width is in the direction of horizontal framing members supported by theheader,
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WALL CONSTRUCTION

TABLE R603.6(7) .
BACK-TO-BACK HEADER SPANS
Headers supporting one floor, roof and ceiling (33 ksi steel)™™*
GROUND SHOW LOAD GROUND SNOW LOAD . —‘
(20 psf) o - .. (s0psh -
‘ MEMBER ’ | . Building’width" ’ , ’ ’ Builcling(width" ,

DESIGNATION 2 | 78 s » 40 24 oy | ar % | 4
.72—3508162—33 0 — — - — — o s
12350816243 | 27| 21t — = — 26 — = = —

' 2-3508162-54 | 38" 3-3” 29" 26" 0 O I N W 1 278 25 1-11”

2350816268 | 4'5" | 40" 39 | 36 31" a-q | | 3 | y5 Yy
| 2-350816297 | 537 4117 | 48" 4-5" 4-1” 54" 410" 47" 4-4" 4"-0"
2-5508162-33 — - = — e — — —

2-5505162-43 4’17 36" 2-10” | 25T I o | LA o O — —

2-3508162-54  §-5" 49" | 4g” | 3 36" sy | ey 43" 39" 35" |

2-5508162-68 |  6-6” 510" 56" 5-17 | 48 6'-2" sor | 55 411”7 | 47
(2-5508162-97 | 78" (A - G B - GO B 1§ KO (67 SO i ¢ &7 | -3 | 5107 |
2800816233 | — | — SR S B = = = —
2-800S162-43 | 5'-4” 47 3w 34" i I I I IS G — —
| 2-800S162-54 | 7-3" 66" | 5107 54" 49" 611" 6-4” 58" 53" 4-8”
| 2-8005162-68 g5 ) 779" l_ 75" 9" | 6-5 | 84" 78 | 7Ty | e8| 63"
| 2-8008162-97 | 102" 96" g-11” 1 g6 1 §-1” 107-0” 9'.5” 89" 8-5" 7 10”4‘
2-10005162-43 |  5-9” 517 4-5" yor | | sg | 4k | 4 — - .
2-1000S162-54 i 7117 73" 67" 511" 55" 79" 71" 65" 59" 54" |
12-10008162-68 | 911" | 9-4" 8'-9” 8-1” 77 ot | 92 | %7 7 TS
2-10008162-97 | 121" 147 | 10-8" | w0 9-7” -7 | | 106" 910 96"
2-12008162-43 | 6'-6” 58" 410" | &2 | — 6-4" R - A e
!2—__1_2008162—54 88" 710" 72" 66" 511" 86" 7-8" 6-11" 65" | 597
2-12008162-68 | 10°-8” 911" 9-5" 8'-8” 81" 10-6" 99" 93" 86" | 7-11"
2-12008162-97 | 13-11" 1307 0 12-9” 117" 117 13-9" | 12-10” 121" 116" 10-107 |

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479%Pa, 1 pound per square inch = 6.895 kPa.
a. Deflection crteria: L7360 for live loads, L2400 tor total loads.
h. Design fvad assumptions:
Second floor dead load is 10 psf,
Roof/Ceiling dead load is 12 psf.
Second Moor live load is 30 psf.
Roof/ceiling load s 12 psf.
Attic dead load is 10 pst.
c. Building width is in the direction of horizontal framing membcers supported by thic header.
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TABLE R603.6(8)

BACK-TO-BACK HEADER SPANS
Headers supporting one floor, roof and ceiling (32 ksi steel)™ B¢

WALL CONSTRUCTION

GROUND SNOW LOAD GROUND SNOW LOAD
| S {50 psf) (70 psf)
DESIGMATION 24 28 32 36" a0 24 28 3z 36 40
2-3508162-33 — — — - .- — — — — —
2-3508162-43 | — — — — — — _ | — — _
2-3508162-54 | 2-117 . 26" 22" _ _ 24" _ I _ _ _
2-3505162-68 3107 3-6” 327 2'—9"___ 2’—6'_ _ 3__'_-4”_ _ EO" !5 26" - 2_’_—3: l'-](_]f_ a
2-3508162-97 4’9" N 4'-5" 472" | 3107 3-8 4'_—3” 3':10” g 3.-5" 32" i
2-5508162-33  — — — — i — _ . — —_ —
|
2-55058162-43 |  3-17 2-5" — — —_ — — — —_ —
2-5508162-54 | 46" 107 3’_—6" 30" 27" y-g” 317 2_'?” ) 21" —
2-5508162-68 | 5-77 | SW17 | 478 4-47 g 3117 | 4-107 s | 3w 36" 33"
2-5505162-97 6-10" 6-5" B 5-11"7 578" 5-5" 6-2" 5'-8'1_ 5-5" 317 49"
2-8005162-33 — — | — — - — — | — —_ — \
i Y -] P — = —t . !
2800816243 | 4.1 | 35t o — | — — — = _ — —
2-800S162-54 60" 55" | 49 4 39" | 4 | 457 3 32" —
2-8005162-68 7-6" 6'-10" 6'-5" -1 5.5 67" 5’—_1 0 55 410" 46"
2.8005 l 62-97 9)_ 1 ” 8!_6!’! 81_0!’) 7!.-?)’ E 7!‘4.” 8!:_311- ) .-?_‘-_8” ] ?!_3/} 61__9‘:__ B .6."._6-’!
2-10008162-43 48" | 3107 | — = — | - = |- —= — — —
2-10005162-54 | 6'-9” 6'-0" 5-57 | 4107 4’4" 5-8" 410" | 4'-4" 38" —
2-10005162-68 8'1 0" 8-3” _'?’-7" 6-11" 6'-6" 79 71" 6’-6" 5-10" 535"
2-10008162-97; 10-10” | 163" | 97" 1 9-1” 88" ¥y 93" g7 83" 79"
[ i
2-12008162-431  5-1” _ 442 1 - — — — — |__—_ — —
2-12005162-54 7-5" 6'-6” 5-10” 5-4" 49" 6-3" 5-5" ‘ 4-8" 41”7 —_
! ! i ] e i
2-12008162-68 97" 8-9” 8-1” 76" | 6-11" 88" 776117 | 64 59"
2-12005162-97 12°6" 11°-87 -1 -6 9-11% 1 f—4.” .7 | 100”7 96" ¥ |
For ST | inch = 25.4 mm, ! foot = 304.8 mm, | pound per square foot = (0479%Pa, I pound per square inch = 6.895 kPa.
a. Delection criteria: 17360 for live loads, L2404 for total loads.
b. Design load assumptions:
Second floor dead load is 10 psf.
Roof/Ceiling dead load is 12 psf.
Second floor live load is 30 psf.
Root/cciling dead load is 12 pst.
Altic dead loud 35 10 psl.
. Building width is in the direction of horizontal framing members supported by the header.
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WALL CONSTRUCTION

TOTAL NUMBER OF JACK AND KING STUDS REQUHRED AT EACH END OF AN OPENING

TABLE R603.6(9)

: SIZE OF OPENING
, _ (feet-inches)

Up to 3-6” B

24” 0.C. STUD SPAGING

No.otjackstuds |

No. of king studs

No. of jack studs

16” 0.C. STUD SPACING

No, of king studs

1

> 3-6" 10 50"

> 50" 0 5-6”
> 56" 0 §-0”

- 8!_01; o 10’—6” .

> 106" to 12°-0”

| - 1.21_01; to 13"(_)_”.

> 130" to 140"

wm|mu=u~_

(S I L L S

>14-07t0 160"

U R W

>16"-0" 10 18°-0”

[FCIRN LWER RV VU | D DT S I D

o

PR S

For Sl:  1inch =254 mm, | foot = 304.8 mm.

TABLE R603.6(10)

_HEADER TO KING STUD CONNECTION REQUIREMENTS™ *°.

85 A/B or Seismic Design

BASIC WIND SPEED (mph), EXPOSURE
. ! 2URE

85 C or less than 110 A/B

Less than 110 C

4-No. 8 screws

6-No. 8 screws

4-No. 8 screws

_B-No. & screws

HEADER SPAN
(feet) Categories A, B, C, Dy, D, and D,
— —_— 54’ . 4-N0 8 SCIEws R
I >4"to R’ 4-No. 8 screws
>8 w12 ‘ 4-No. 8 screws
>12'w 16’ ‘ 4-No. 8 screws

6-No. & screws

10-No. 8 screws

8-No. 8 screws

For ST:  1inch =254 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 mfs, | puuﬁd =4448 N.

a. Al screw sizes shown are minimum.

b. For headers located on the first floor of 4 two-story building, the 10ta] number of screws may be reduced by two screws, but the total number of screws shall be no

less than four

(]

uplift conmector whose capacity exceeds 12 x 164 pounds = 1,968 pounds).

. For roof slopes of 6:12 or greater, the required number of screws may be reduced by half, but the total number of screws shall be no less than four.
d. Screws can be replaced by an uplift connector which has a capacity of the number of screws multiplied by 164 pounds (e.g., 12-No. 8 screws can be replaced by an

TABLE R603.6(11)
HEAD TRACK SPAN (33 ksi Steei)
Bﬂsl(‘..:-;l-ﬂND ALLOWABLE HEAD TRACK SPAN™®
SPEED {mph) {ft-in)
Exposure : Track Designation -
T e c | ssoTiz533 sO0TIZ543 |  soTissa | ssoTizsds | | ss0T125:54
85 | 507 577 6-2" ' Eard 70
90 410 ss' | o o sg | 610"
100 85 A 5-1" 58" ‘ 4 | 65"
110 90 42" 4.9 54 5.1 61"
- 100 A ve | so | aao 5107
| 110 vy g2 | wwr | er o

For SI. 1inch =254 mm, 1 foot = 304 8 vun, 1 mile per hour = 0.447 mfs,

a. Deflection Limmit: L/244)

b. Head track spans arc based on components and cladding wind speeds and a 49-inch tributary span.
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{SEE ALTERNATE DETAIL)

25CREWS AT 24 IN. O.C,
{ONE PER HEADER FLANGE)

CLIP ANGLE ATTACHED WITH SCREWS
IN EAGH LEG OF CLIP ANGLE,
MINIMUM ANGLE LENGTH = HEADER
DEPTH MINUS T/3 IN.,

3 SCREWS AT 24 IN. 0.2,

™ Jack STUD(S)

KING STUD(S)

STRUCTURAL
SHEATHING EXTERIOR

SCREW AT 24 IN, G.C. THROUGH EXTERIOR
SHEATHING TO EACH JACK AND KING STUD

25CREWS AT 24" 0.C. TRACK
QNE PER FLANGE

TRACK OR C-SHAPE
ATTACH WATH SCREWS
(MINIMUM DEPTH = HEADER

DEPTH MINUS ¥ INCH)

C-SHAPES

2 SCREWS AT
24" ON CEMTER.

GNE PER FLANGE \

|

]
,

PRI V. WY

*
¢
’

el -

KING STUD(S}

TRACK

JACK STUD{S}
CRIPPLE 8TLD
SCREWS TO SHEATHING TO

£ACH JACK AND KiNG STUD
AT 12° ON CENTER

TRACK

ALTERNAYE DETAIL STRUCTURAL SHEATHING
{BOX BEAN HEADER)
For SI:  1inch =254 mm.

FIGURE R603.6
HEADER DETAIL
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TABLE R603.7

MINIMUM PERCENTAGE OF FULL HEIGHT STRUCTURAL SHEATHING ON EXTERIOR WALLS® ™= =®

FOOF | WIND SPEED (mph) AND EXPOSURE o
___WALL SUPPORTING SLOPE B85 A/B 100 A/B 110 A/Bor8s ¢ 100C 10¢
3:12 8 9 12 16 20
6:12 12 15 20 26 35
Roof and ceiling only ) ’ ’ 7 ) )

9:12 21 25 | 30 _. S0 58

12:12 30 |35 40 66 75

3:12 24 30 35 50 ! 66

- 6:12 25 30 40 58 ' 74
One StUl’)’, I"()Uf and Cell]ng o - e - T
%12 B 40 | 5 1 M| 8l
12:12 40 50 N - T R L. R I § S

For SI. 1 mile per hour = 0.447 m/s.
a. Linear interpolation shall be permitted.

b. Bracing amount shall not be less than 20 percent of the wall length after all applicahle adjustments are matde.
c. Minimum percentages are based on a building aspectratio of 1: 1. Minimum percentages for the shorter walls of a building shall he multiplied by a factorof 1.5 and

2.0 for building aspect ratios of 1.5:1 and 2:| respectively.

d. Forhiproofed homes with continnons struciural sheathing, the amount of bracing shall he permitted to be multiplied by a factor of 0.95 for roof slopes not exceed-

ing 7:12 and a factor of 0.9 for roof slopes greater than 7:12.

¢. Sheathing percentages are permitted to be reduced in accordance with Section R603.7.2,

SECTION R604
WOOD STRUCTURAL PANELS

R604.1 Identification and grade. Wood structural pancls
shall conform to DOC PS 1 or DOC PS 2. All panels shall be
identifted by a grade mark or certificate of inspection issued by
an approved agency.

R604.2 Allowable spans. The maximum allowable spans for
wood structural panel wall sheathing shall not exceed the val-
ues set forth in Table R602.3(3).

R604.3 Installation. Wood structural panel wall sheathing
shall be attached te framing in accordunce with Table
R602.3(1). Wood structural panels marked Exposure 1 or
Extertor are considered water-repellent sheathing under the
code.

SECTION R605
PARTICLEBOARD

R605.1 Identification and grade. Particleboard shall conform
to ANSI A208.1 and shall be so identified by a grade mark or
certificate of inspection issued by an approved agency.
Particleboard shall comply with the grades specified in Table
R602.3(4).

SECTION R&606
GENERAL MASONRY CONSTRUCTION

R606.1 General. Masonry construction shall be designed and
constructed in accordance with the provisions of this section or
in accordance with the provisions of ACI 330/ASCE 5/TMS
402.

R606.1.1 Professional registration not required. When
the empirical design provisions of ACI 330/ASCE 5/TMS
402 Chapter 5 or the provisions of this section are used to
design masonry, project drawings, typical details and speci-
fications are not required 1o bear the seal of the architect or
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cngineer responsible for design, unless otherwise required
by the state law of the jurisdiction having authority,

R606.2 Thickness of masonry. The nominal thickness of
masenry walls shall conform to the requirements of Sections
R606.2.1 through R606.2.4.

R606.2.1 Minimum thickness. The minimum thickness of
masonry bearing walls more than one story high shall be 8
inches (203 mm). Solid masonry walls of one-story dwell-
ings and garages shall not be less than 6 inches (152 mm) in
thickness when not greater than 9 feet (2743 mm} in height,
provided that when gable construction s used, an additional 6
feet (1829 mum} is permitted to the peak of the gable. Masonry
walis shall be laterally supported in either the horizontal or
vertical direction atintervals as required by Section R606.9.

R606.2.2 Rubble stone masonry wall, The minimum
thickness of rough, random or coursed rubble stone
masonry walls shall be 16 inches (406 mm).

R606.2.3 Change in thickness. Where walls of masonry of
hollow units or masonry-bonded hollow walls are decreased
in thickness, a course of solid masonry shall be constructed
between the wall below and the thinner wall above, or spe-
cial units or construction shall be vsed to transmit the laads
from face shells or wythes above to those below.

R606.2.4 Parapet walls. Unreinforced solid masonry para-
pet walls shall not be less than 8 inches {203 mm) thick and
their heighe shall not exceed four times their thickness.

* Unreinforced hellow unit masonry parapet walls shall be

" not less than 8 inches (203 mmy) thick, and their height shall
not exceed three times their thickness. Masonry parapet
walls in areas subject to wind loads of 30 pounds per square
foat (1.44 kPa} located in Seismic Design Category Dy, D
or [},, or on townhouses in Seismic Design Category C shall
be reinforced in accordance with Section R606.12.

R606.3 Corbeled masonry. Solid masonry vnits shall be used
for corbeling, The maximum corbeled projection beyond the
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face of the wall shall not be more than one-half of the wall
thickness or one-half the wythe thickness for hollow walls; the
maximum projection of one unit shall not exceed one-half the
height of the unit or one-thied the thickness at right angles to the
wall. When corbeled masonry is used 1o support floor or
roof-framing members, the top course of the corbel shall be a
header course or the top course bed joint shall have ties to the
vertical wall. The hollow space behind the corbeled masonry
shali be filled with mortar or grout.

R606.4 Support conditions. Bearing and support conditions
shall be in accordance with Scctions R606.4.1 and R6()6.4.2.

R606.4.1 Bearing on support. Each masonry wythe shall
be supported by af least two-thirds of the wythe thickness.

R666.4.2 Support at foundation, Cavity wal] or masonry
venger construction may be supported on an &-inch (203
mm) foundation wall, provided the 8-inch {203 mm} wall is
corbeled with solid masonry to the width of the wall sysiem
above. The total horizontal projection of the corbel shall not
excead 2 inches (531 mm) with individual corbels projecting
not more than one-third the thickness of the unit or one-half
the height of the unit.

R606.5 Allowable stresses, Allowable compressive siresses in
masonry shall not exceed the values prescribed in Table
R606.5. In determining the stresses in masonry, the etfects of
all loads and conditions of loading and the influence ol all
forces affecting the design and strength of the several parts
shail be taken into account.

R6046.5.1 Combined wnits. In walls or other structural
members composed of different kinds or grades of units,
materials or mortars, the maximum stress shall not exceed
the allowable stress for the weakest of the combination of
units, materials and mortars of which the member is com-
posed. The net thickness of any facing vnit that is used to
resist stress shall not be less than 1,5 inches (38 mm).

R606.6 Piers. The unsupported height of masonry piers shall
nol cxceed ten times their least dimension, When structural
clay tile or hollow concrete masonry units are used for isolated
piers to support beams and girders, the cellular spaces shall be
filled solidly with concrete or Type M or S mortar, except that
unfilled hollow piers may be used if their unsupported height is
not more than four times their least dimension. Where hollow
masonry units are solidly filled with concrete or Type M, SorN
mortar, the allowable compressive stress shall be permitted to
be increased as provided in Table R606.5.

R606.6.1 Pier cap. Hollow piers shall be capped with 4
inches (102 mm) ol solid masonry or concrete or shall have
cavities of the top course filled with concrete or grout or
other approved methods.

R606.7 Chases. Chases and recesses in masonry walls shall
not be deeper than one-third the wall thickness, and the maxi-
mu fength of a horizontal chase or horizontal projection shall
noi exceed 4 feet (1219 mm}, and shall have at least 8 inches
(203 mm) of musonry in back of the chases and recesses and
between adjacent chases or recesses and the jambs of openings.
Chases and recesses in musonry walls shall be designed and
constructed so as notto reduce the required steength or reguired
fire resistance of the wall and in no case shall a chase or recess
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be permitted within the required area of a pier. Masonry
directly above chases or recesses wider than 12 inches (305
mm) shall be supported on noncombustible lintels.

TABLE R606.5
ALLOWABLE COMPRESSIVE STRESSES FOR
EMPIRICAL DESIGN OF MASONRY

ALLOWABLE COMPRESSIVE
STRESSES® GROSS
CROSS-SECTIONAL AREA®
CONSTRUCTION; COMPRESSIVE Type Mor S Type N
__STRENGTH OF UNIT, GROSS AREA mortar mortar
Solid masonry of brick and other
solid units of clay or shale; sand-lime
or concrete brick:
8.000 + psi 350 300
4,500 psi 225 200
2,500 psi 160 i40
1,500 psi 15 100
Grouted® masonry, of clay or shale;
sand-lime of concrete:
4,500+ psi 225 200
2,500 psi : 160 140
1,500 psi s 100
Solhid masonry of solid concrete
TNUSONTY units:
3,000+ psi 225 200
2,000 psi 160 140
~ 1,200 psi_ o L 115 100
Masonry of holiow load-bearing
units:
2,000+ psi 140 120
1,500 psi 115 100
1,060 psi ‘ 75 70
| 700psi & 55
Hollow walls {cavity or masonry
bonded*) solid units:
2,500+ psi 160 140
1,500 psi : 115 100
_Hollow units A N - T B )
Stone ashlar masonry:
Granite | 720 640
Limestone or marble : 450 400
Sandstone or cast stone 360 320
Rubble stone masonry:
| Coarse, rough or random : 120 100

For SI: 1 pound per square inch = 6.895 kPa.

a. Lincar intcrpolation shall be used for detcrmining allowable stresses for
mazonry unils having compressive strengths that are intermediate between
those given in the table,

b. Gross cross-sectiongl area shall be calculated on the actual cather than nomi-
nal dimengions.

c. See Section RODS.
d. Where floor and roof loads are carried upon one wythe, the gross cross-sec-

lional area is that of the wythe under load; if both wythes are loaded, the
gross cross-sectional arca is that of the wall minus the area of the cavity
between the wythes, Walls bonded with metal ties shall be considered as
cavity walls unless the collar joinis are filled with mortar or grout.

R606.8 Stack bond. in unreinforced masonry where masonry
units arc laid in stack bond, longitudinal reinforcement consist-
ing of not less than two continuous wires each with a minimum
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aggregate cross-sectional area of 0.017 square inch (11 mm?)
shall be provided in horizontal bed joints spaced not more than
16 inches (406 mm) on center vertically.

R606.9 Lateral support. Masonry walls shall be laterally sup-
ported in either the horizontal or the vertical direction. The
maximum spacing between lateral supports shall not exceed
the distances in Table R606.9. Lateral support shall be pro-
vided by cross walls, pilasiers, buttresses or structural frame
members when the limiting distance is taken horizontally, or by
floors or roofs when the limiting distance is taken vertically.

TABLE R606.9
SPACING OF LATERAL SUPPORT FOR MASONRY WALLS
i MAXIMUM WALL LENGTH TO THICKNES;\

CONSTRUCTION OR WALL HEIGHT TO THICKNE‘;_"»S’_‘” X
Bearing walls:
Solid or solid grauted 20
__All other _ N 18
Nonbearing walls: |
Exterior 18
Interior 36

For 8I: 1 loot =304 .8 mm.

a. Except for cavity walls and cantilevered walls, the thickness of a wall shall
be its nominal thickness measured perpendicular 1o the lace of the wall. For
cavity walls, the thickness shall be determined as the sum of the nominal
thicknesses of the ndividual wythes. For cantilever walls, except for para-
pets, the ratio of height to nominal thickness shall not exceed 6 for soiid
masonry, or 4 for hollow masonry. For parapets, see Section R606.2.4.

b. Anadditional unsupported height of 6 {eel is permilied (or gable end walls.

R6(6.9.1 Horizontal lateral support. Lateral support in
the horizontal direction provided by intersecting masonry
walls shall be provided by one of the methods in Section
R606.9.1.1 or Section R606.9.1.2.

R606.9.1.1 Bonding pattern, Fifty percent of the units at
the intersection shall be laid in an overlapping masonry
bonding pattern, with alternate units having a bearing of
not less than 3 inches (76 mm) on the unit below.

R606.9.1.2 Metal reinforcement. Intetior nonload- bear-
ing walls shall be anchored at their intersections, at vertical
intervals of not more than 16 inches (406 mm) with joint
reinforcement of at least 9 gage [0.148 in, (4mm)], or Y,

- inch (6 mm) galvanized mesh hardware cloth. Intersecting
masonry walls, other than interior nonloadbearing walls,
shall be anchored at vertical intervals of not more than 8
inches (203 mm) with joint reinforcement of at least 9 gage
and shall extend at least 30 inches {762 mm) in each direc-
tion at the intersection. Other medal ties, joint reinforcement
or anchors, if used, shall be spaced to provide equivalent
area of anchorage to that required by this section.

R606.9.2 Vertical lateral support. Vertical lateral support
of masonry walls in Seismic Design Category A, B or C
shall be provided in accordance with one of the methods in
Section R606.9.2.1 or Section R606.9.2.2,

R606,9.2.1 Roof structures. Masonry walls shall be
anchored to roof structures with metal strap anchors
spaced in accordance with (the manufacturer’s instruc-
tions, '/,-inch {13 mm) bolts spaced not more than 6 feet
(1829 mm) on center, or other approved anchors.
Anchors shall be embedded at 1east 16 inches (406 mm)
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into the masonry, or be hooked or welded to bond beam
reinforcement placed not less than 6 inches (152 mm)
from the top of the wall.

R606.9.2.2 Floor diaphragms. Masonry walls shall be
anchored te floor diaphragm framing by metal sirap anchors
spaced in accordance with the manufacturer’s instructions,
'4-inch-diameter {13 mm) bolts spaced at intervals not to
exceed 6 feet (1829 mm) and installed as shown in Figure
R606.11(1}, or by other approved methods.

R606.10 Lintcls. Masonry over openings shall be supported
by steel lintels, reinforced concrefe or masonry lintels or
masonry arches, designed to support load imposed.

R606.11 Anchorage. Masenry walls shall be anchored to floor
and roof sysiems in accordance with the details shown in Fig-
ure R606.11(1), R606.11(2) or R606.11{3). Footings may be
coensidered as points of lateral support.

R606.12 Seismic requirements. The seismic requirements of
this section shall apply to the design of masonry and the con-
struction of masonry building elements located in Seismic
Design Category Dy, D, or I,. Townhouses in Seismic Design
Category C shall comply with the requirements of Scclion
R606.12.2. These requirements shall not apply to glass unit
masonry conforming to Section R610 or masonty veneer con-
forming to Section R703.7.

R606.12.1 General, Masonry structures and masonry cle-
ments shall comply with the requirements of Sections
R606.12.2 through R606.12.4 based on the seismic design
category established in Table R301.2(1). Masonry struc-
tures and masonry elements shall comply with the require-
ments of Section R606.12 and Figures R606.11(1),
R606.11(2) and R606.11(3) or shall be designed in accor-
dance with ACI 530/ASCE 5/TMS 402.

R606.12.1.1 Floor and roof diaphragm construction,
Floor and roof diaphragms shall he constructed of wood
structural panels antached 1o wood framing in accordance
with Table R602.3(1) or to cold-formed steel floor fram-
ing in accordance with Table R505.3.1(2) or to
cold-formed steel roof framing in accordance with Table
R804.3. Additionally, sheathing panel edges perpendic-
ular to framing members shall be backed by blocking,
and sheathing shall be connected to the blocking with
fasteners at the cdge spacing. For Scismic Design Cate-
gories C, [y, D, and D, where the width-to-thickness
dimension of the diaphragm exceeds 2-to-1, edge spac-
ing of fasteners shall be 4 inches {102 mm) on center.

R606.12.2 Seismic Design Category C. Townhouses
located in Seismic Design Category C shall comply with the
requirements of this section.

R606.12.2.1 Design of elements not part of the lateral
force-resisting system,

R606.12.2.1.1 Load-bearing frames or columns,
Elements not part of the lateral-force-resisting system
shall be analyzcd to determine their effect on the
response of the system. The frames or columns shall
be adeguate for vertical load carmrying capacity and
induced moment caused by the design story drift.
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SHEATHING NAILED [N
ACCORDANCE WITH

TABLE RE02.3(1)

BOLT EMEEDDED
41N

SEE TABLE FOR BOLT

SIZE AND SPACING

JOISTS
PERFENDICULAR
TOWALL

SEE TABLE y
ABOVE FOR BOLT
AND SIZE

SPACING

CEILING JOIST

3-16d

Yz IN.BOLT AT8FT O.C.
EMBEDDEL 4 IN. MIN.

2-8d PER
. / SHEATHING

1

JoisT i

L
T
L=

N

3 IN. NOMINAL LEDGER

APPROVED METAL CONNECTOR

WALL CONSTRUCTION

SHEATHING NAILED IN
2 IN. NOMINAL ACCORDANCE WITH
BLOCKING PLATE M /TABLE RE02.3(1)
L |

y .,,/

T

16 IN. O.C. 3-16d

1BdAT/ W ‘\

—

\1;2 IN. BOLT AT B FT. O.C.
. _ EMBEDDED 4 IN. MIN,

LEDGER BOLT
SIZE AND SPACING
BOLT SIZE AND SPACING
JOIST SPAN - FLOOR

(OFT 1 AT2FT. 8 IN. Vs AT2FT. 0N,
’ TlRAT3FL.6IN. | T/ AT2FT.9IN.
1. AT1FT. 9IN. Ty AT 1 FT. 4 IN,
OIS FT Tin AT 2FT. §iN. Tl AT2FT. OIN,
HaAT1FT.3IN s AT1FT. O N,

15-20 FT. ? Jz
TAT2FT.OIN. | 7R AT1FT.6IN,

SHEATHING NAILED IN

.

3N, NOMINAL LEDGER

\

EMBEDDED 4 IN. MIN,

EMBEDDED AT 4 IN. MIN.

NOTE: Where bolts are located in holiow masonry, the cells in the courses receiving the bolt shall be grouted solid.

For S1:

I inch = 254 mm, !foot = 304.8 mm, 1 pound per square foot = 0.0479 kP,

FIGURE R606.11(1)
ANCHORAGE REQUIREMENTS FOR MASONRY WALLS LOCATED IN SEISMIC DESIGN CATEGORY
A, B OR C AND WHERE WIND LOADS ARE LESS THAN 30 PSF

2006 INTERNATIONAL RESIDENTIAL CODE®

— ACCORDANCE WITH — -
TABLE RB02.3(1)
3164 PER JOIST,
/ FIN, NOMINAL SPACING
N BLOCKING JQIST
/ ¥ ;
3 IN. NOMINAL ]
= END JoIST j ]
JOISTS
I PARALLEL TO
WALL
3-16d PER JOIST SPACING
cX=i] 15 IN. BOLTAT &8 FT, G.C. /
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ROOF CONNECTORS AT
48 IN, MAX. O.C. \

/ ROOF

o
- \
#4 BARS AROUND <l #4 BARS (MIN.YAT
%hﬁ_ DIAPHRAGMS
OPENINGS R B S e e CONT, THRU C.J,
A
DETAIL B[ I T ™~
11
I 1 -
#4 BARS WITHIN 8 IN. OF ENDS~ i \‘ ' \ ., #4 BARS (MIN.)
OF WALLS AND AT CORNERS = X WITHIN 8 IN, OF
oS B ALLC.J'8
Ty | L
T ' CONTROL JOINT
[ ] I
13000 8 t {C.4)
{1 | /2 ; ~t )
N S N

HABARSAT O FTOLC.

24 IN. OR
40 db

MENIMUM REINFORCEMENT FOR MASONRY WALLS

ANCHOR BOLTS /ﬁ ﬁ

#4 BARS AT 10 FT O.C. OR W17
JOINT REINFORCED AT 16 IN, O.C.

!ﬁ-ﬂxﬂ.‘“‘i 7 -t
% 2 5 IN. MAX
211 FRERI Y
%*‘ EHTE
TWO #4 LATERAL TIES WITHIN“™ [ :I - -HE
2 IN. PLATE WITH 15 IN. ¢ BOLTS TOR 5 iM. OF COLLUMM THAT - T
NOT MORE THAN 4 FT oqfc. ENCLOSE ANCHOR BOLTS AND 5' ’ R _,“whgjh
EMBEDDED 4 IN. MiN. VERTICAL REINFORCEMENT e ol > COLUMN TIES
\/é o . . /"'f‘
» : IL ;Q /r ya .: ya xt‘f
C PHA ™S 3 IN, x 31N, = 3, IN. CLIP VERTrCALcoLUMN/"é q. " TR
NG oG 4 g
ANGLE 4 FT O.C. REINFORCEMENT
BOND BEAM STEEL” [ e - o
TWO 1, IN.BARS 1] ONE 1/z IN. BOLT e / %
72 7 17
[ 2
LINTEL STEEL. ~ | 4 o %
— REINFORCEMENT SHALL = e
SEE SECTION R606.10 HAVE MIN. 7, IN,
CLEARANCE
. .
RENFORCEMENT-— 12 1. MAX.
SEE SECTIONS BEFORE
R606.12.2.1.2 and GROUTING
RE06.12.2.2.3 i o o
o
NOT HEADER - .
COURSE T 7%
/§ SEE SECTION RE08.1,2 v gVTHUEEI)RE ;EiFT%%R :
a7 /DOWEL /1 MEETS WALL BOLT
it 7 ENg STUD WITH 1, IN.
5 z $ BOLTS 3FT O.C.
LAR 40 DIA, 4
s > "//, . | 1
N HEADER COURSES 7 )
D . Vi
L7

7

For SI. | inch=254 mm, | Toot =

184

MIN. %, IN. GROUT —+|

3048 mm.

FIGURE R606.11(2)
REQUIREMENTS FOR REINFORCED GROUTED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY €
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WALL CONSTRUCTION

ROOF CONNECTORS AT
43 IN. MAX. O.C \ ROOF
i it g 5 5. ity R B 1
[T T
#4 BARS AROUND T \g?ABP'LRRSA (iN,) AT
OPENINGS & S CONT. THRU C.J.
.
DETAIL 8~ TN
L.J [, e
T = P
#4 BARS WITHIN 8 IN. OF ENDS LT = 44 BARS (MIN.)
OF WALLS AND AT CORNERS - X ] VWITHIN 8 IN. OF
- ALLC 4S8
1.1
I I L. -
] / l\'CONTROL JOINT
1 _1[_ 1 . L (CJ’)
[ L '\\*\
#4 BARS AT 45 IN. o‘c‘/ 24 IN. OR #4 BARS AT 48 IN. O.C.
40 d,

MINIMUM REINFORCEMENT FOR MASONRY WALLS

N x 3V, IN. CLIPANGLE 4 FTO.C.,

ONE 1/, ¢ IN. BOLT

=

\\

s

AN

BOND BEAM TWO 13 ¢ IN.

BARS STEEL

ﬁl&q BOLTS NOT MORE

N4 FTO.C. INCELLS

WITH VERTICAL ROD

WHERE POSSIBLE
HEWGHT EMBEDDED 4 IN. Mik.
SFT MAX,
TIE COURSE
REINFORCEMENTS--
SEE SECTIONS R666.12

SR

RE0E.12.3.2 and R606.12

DOWEL 2 FT6 IN,

/a/ LONG

- ool

| . |

& IN. : T

_T_! * i. 18 IN. MIN
-t_l‘—»{——mw,

213,
4

7
]

TWO #4 LATERAL TIES WITHIN” [
TOP 5 iN. OF COLUMN WHICH 7
ENCLOSE ANCHOR BOLTS AND [/
VERTICAL REINFORCEMEMT i
"

VERTICAL COLUMN \’

| |
{J/

SECTION

ANCHOR BOLTS

REINFORCEMENT

FOUNDATION FOR
WOOD FLOOR

Note: A full bed joint must be provided. All cells containing verticad bars are 1o be filled to the top of wall and provide inspection opening as shown
on datail “A." Herizontal bars are to be faid as shown on defail “8." Lintel bars are to be faid as shown on Section C.

v f‘z’f ‘.\'\ TR
14 IN, I

FOUNDATION FOR
CONCRETE FLOCR

#3 COLUMN
TIESAT B IN.
MAX,

R RN
X

SN

L!NTEL BAR CR
BARS-
SECTION RGOS 10

DETAIL “A”

INSPECTION OPENING
NOT REQUIRED IF
INSPECTED AT THE
COURSE

NQOTE: A [ull bed joint must be provided. All eells containing vertical hars are to be filled to the jop of wall and provide inspection apening as shown on detail “A”
Horizontal bars are to be laid as shown on detail “B.” Lintel bars are to be laid as shown on Section C.

For SI: 1inch =254 mm, | foo =

3048 num.
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FIGURE R€06.11(3)
REQUIREMENTS FOR REINFORCED MASONRY CONSTRUCTION IN SEISMIC DESIGN CATEGORY Do, D4 OR Dz
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R606.12,2.1.2 Masonry partition walls. Masonry
partition walls, masonry screen walls and other
masonry elements that are not designed to resist verti-
cal or lateral loads, other than those induced by their
own weight, shall be isolated from the structure so
that vertical and lateral forces are not imparted 1o
these clements. Isolation joints and connectors
between these elements and the structure shall be
designed to accommodate the design story drift.

R606.12.2.1.3 Reinforcement reguirements for
masonry elements. Masonry elements listed in Sec-
tion R606.12.2.1.2 shall be reinforced in either the
horizontal or vertical dircction as shown in Figure
R606.11(2) and in accordance with the following:

1. Horizontal reinforcement. Horizontal joint
reinforcement shall consist of at least two lon-
gitudinal W1.7 wires spaced not more than 16
inches (406 mm) for walls greater than 4 inches
(102 ram) in width and at teast one longitudinal
W 1.7 wire spaced not more than 16 inches (406
mm) for walls not exceeding 4 inches {102 mm)
in width; or at least one No. 4 bar spaced not
more than 48 inches (1219 mm}. Where two
longitudinal wires of joint reinforcement arc
used, the space between these wires shall be the
widest that the mortar joint will accommodate.
Herizoatal reinforcement shall be provided
within 16 inches (406 mm) of the top and boi-
tom of these masonry elernents.

2. Vertical reinforcement. Vertical reinforcement
shall consist of at teast one No. 4 bar spaced not
more than 48 inches (1219 mm). Vertical rein-
forcement shall be located within 16 inches
(406 mm) of the ends of masonry walls.

R606.12.2,2 Design of elements part of the lat-
eral-force-resisting system.,

R606.12.2.2.1 Connections t¢ masonry shear
walls. Connectors shall be provided to transfer forces
between masonry walls and horizontal elemenis in
accordance with the requirements of Section 2.1.8 of
ACT 330/ASCE 5/TMS 402, Connectors shatl be
designed to transfer horizental design forces acting
gither perpendicular or parallel to the wall, but not less
than 200 pounds per lincar foot (2919 N/m) ol wall.
The maximum spacing between conneclors shall he 4
feet {1219 mm). Such anchorage mechanisms shalt
not induce tension stresses perpendicular to grain in
fedgers or nailers.

R606.12.2,2.2 Connections to masonry columns.
Connectors shall be provided to transfer forces
between masonry columns and horizontal clementsin
accordance with the requirements of Section 2.1.8 of
ACI 5330/ASCE 5/TMS 402. Where anchor bolts are
used to connecl horizonlal elements to the tops of col-
umns, the bolts shall be placed within lateral ties. Lat-
eral ties shall enclose both the vertical bars in the
column and the anchor bolts. There shall be a mini-

mumn of two No. 4 lateral ties provided in the top 5
inches {127 mm) of the column.

R606.12.2.2.3 Minimum recinforcement require-
ments for masonry shear walls. Vertical reinforce-
ment of at least one No. 4 bar shall be provided at
corners, within 16 inches (406 mm) of each side of
openings, within 8 inches (203 mm) of each side of
movement joints, within 8 inches (203 mm) of the
ends of walls, and at a maximum spacing of 10 feet
{3048 mm}.

Horizontal joint reinforcement shall consist of at
least two wires of W 1.7 spaced not more thun 16 inches
(406 mmy}; or bond beam reinforcement of at least one
No. 4 bar spaced not more than 10 feet (3048 mm) shall
be provided. Horizoatal reinforcement shall also be
provided at the bottom and top of wall openings and
shall extend not less than 24 inches (610 mm) nor fess
than 40 bar diameters past the opening; continuously at
structurally connected roof and floor leveis; and within
L6 inches {406 mm) of the top of walls.

R606.12.3 Seismic Design Category D, or D,. Structures
in Seismic Design Category D, or D, shall comply with the
requirements of Seismic Design Category C and the addi-
tional requiremcnts of this section.

Ro606.12.3.1 Design requirements. Masonry clements
other than those covered by Section R606.12.2.1.2 shall
be designed in accordance with the requirements of
Chapter 1 and Sections 2.1 and 2.3 of ACI 530/ASCE
S/TMS 402 and shail meet the minimum reinforcement
requirements contained in Secctions R606.12.3.2 and
R606.12.3.2.1.

Exception; Masonry walls limited to one story in
height and 9 feet (2743 mm) between lateral supports
need not be designed provided they comply with the
minimum reinforcement requirements of Sections
R606.12.3.2 and R606.12.3.2.1.

R606.12.3.2 Minimum reinforcement requirements for
masonry walls. Masenry walls other than those covered by
Section R606.12.2.1.3 shall be reinforced in both the verti-
cal and horizontal direction. 'I'he sum of the cross-sectional
arca of horizontal and vertical reinforcement shall be at
least 0.002 times the gross cross-sectional area of the wall,
and the minimum cross-sectional area in each direction
shall be not less than 0.0007 times the gross cross-sectional
area of the wall. Reinforcement shall be uniformly distrib-
uted. Table R606.12.3.2 shows the minimum reinforcing
bar sizes required for varying thicknesses of masonry walls.
The maximum spacing of reinforcement shall be 48 inches
{1219 mm} provided that the walls are solid grouted and
comstructed of hellow open-end untts, hollow units laid
with full head joints or two wythes of solid units, The maxi-
mum spacing of reinforcement shall be 24 inches (610 mm)
for all ather masonry. '

R606.12.3.2.1 Shear wall reinforcement require-
ments. The maximum spacing of vertical and hori-
zontal reinforcement shall be the smaller of one-third
the length of the shear wall, one-third the height of the
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TABLE R606.12.3.2
MINIMUM DISTRIBUTED WALL REINFORCEMENT FOR BUILDING ASSIGNED TO SEISMIC DESIGN CATEGORY D, or O,

i ‘ MINIMUS REINFORCEMENT AS
| MINIMUM SUM OF THE VERTICAL DISTRIBUTED IN BOTH
AND HORIZONTAL HORIZONTAL AND VERTICAL ‘ MiNIMLUM BAR SIZE FOR
NOMINAL WALL THICKNESS REINFORCEMENT AREAS® DIRECTIONS® REINFORCEMENT SPACED AT 48
{inches} | {square inches per foot) | {square inches per foot) INCHES
T l
6 0.135 0.047 | #4
8 .183 0.064 #5
10 0.231 0.081 #6
1z 0.279 0.098 | #6
For SI; 1 inch=25.4 mm, 1 fool = 304.8 mn, | square inch per foot = 2064 murf/m.

. Based on the minimum retnforcing ratio of 0.002 times the gross cross-sectional area of the wall.
b. Based on the minimum reinforcing ratio each direction of 00007 times the gross cross-sectional area of the wall,

shear wall, or 48 inches (1219 mm). The minimum
cross-sectional area of vertical reinforcement shall be
one-third of the required shear reinforcement. Shear
reinforcement shall be anchored around vertical rein-
forcing bars with a standard hook.

R606.12.3.3 Minimum reinforcement for masonry
columns. Lateral ties in masonry columns shall be
spaced not more than 8 inches (203 mm) on center and
shall be at least ¥, inch (9.3 mm) diameter. Lateral ties
shull be embedded in grout.

R606.12.3.4 Material restrictions, Type N mortar or
masonry cement shalt not be used as part of the
lateral-force-resisting system.

R606.12.3.5 Lateral tie anchorage. Standard hooks for
lateral tie anchorage shail be either a 135-degree (2.4 rad)
standard hook or a2 180-degree (3.2 rad) standard hook.,

R606.12.4 Seismic Design Category I),. All structures in
Seismic Design Category D, shall comply with the require-
ments of Seismtic Design Category D2, and to the additional
requirements of this section.

R606.12.4.1 Design of elements not part of the
lateral-force-resisting system, Stack bond masonry that
is not part of the lateral-force-resisting system shall huve a
horizontal cross-sectional area of reinforcement of at least
0.0015 times the gross cross-sectional area of masonry.
Table R606.12.4.1 shows minimurn reinforcing bar sizes
for masonry walls. The maximum spacing of horizontal
reinforcement shall be 24 inches (610 mm). These ele-
ments shall be solidly grouted and shall be constructed of
hollow open-end units or two wythes of solid units.
TABLE R606.12.4.1

MINIMUM REINFORCING FOR STACKED BONDED
MASONRY WALLS IN SEISMIC DESIGN CATEGORY D,

NOMINAL WALL THICKNESS MINIMUM BAR SIZE
{inches) _ SPACED AT 24 INCHES
] | #4
8 #5
10 | #5
12 #6

. L—

For 8L

2006

i inch = 25.4 mm.

R606.12.4.2 Design of elements part of the
lateral-force-resisting system. Stack bond masonry that
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is part of the lateral-force-resisting system shall have a
horizontal cross-sectional area of reinforcement of at least
0.0025 times the gross cross-sectional area of masonry.
Table R606.12.4.2 shows minimum reinforcing bar sizes
for masonry walls. The maximum spacing of horizontal
reinforcement shall be 16 inches (406 mm). These ele-
ments shall be solidly gronted and shall be constructed of
hollow open-end units or two wythes of solid units.

TABLE R606.12.4.2
MINIMUM REINFORCING FOR STACKED BONDED MASONRY
WALLS IN SEISMIC DESIGN CATEGQRY D,

i NOMINAL WALL THICKNESS MINIMUR BAR SIZE
» __Ainchesy SPACED AT 16 INCHES
i 6 #4

i 8 #5

i 10 #5

i ) 12 o #6

For SE: 1inch =254 mm.

R606.13 Protection for reinforcement. Bars shall be com-
pletely embedded in mortar or grout. Joint reinforcement
embedded in horizontal mortar joints shall not have less than
fg-inch (15.9 mm) morlar coverage from the exposed face. All
other reinforcement shall have a minimum coverage of one bar
diameter over all bars, but not less than %, inch (19 mm), except
where exposed to weather or 50il, in which case the minimum
coverage shall be 2 inches (51 mm).

R606.14 Beam supports. Beams, girders or other concen-
trated foads supported by a wall or column shall have a bearing
of at least 3 inches (76 mm) in length measured parallei to the
beam upon solid masonry not less than 4 inches (102 mm) in
thickness, or upon a metal bearing plate of adequate design and
dimensions to distribute the toad safely, or upon a continuous
reinforced masonry member projecting not less than 4 inches
(132 mm) from the face of the wall.

R606.14.1 Joist bearing. Joists shall have a bearing of not
less than 1'/, inches (38 mm), except as provided in Section
R606.14, and shall be supported in accordance with Figure
R606.11(1).

R606.15 Metal accessories. Joinl reinforcement, anchors, ties
ang wire fabric shall conform to the following: ASTM A 82 for
wire anchors and ties; ASTM A 36 for plate, headed and
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bent-bar anchors; ASTM A 310 for corrugated sheet metal
anchors and ties; ASTM A 951 for joint reinforcement; ASTM
B 227 for copper-clad siee] wire ties; or ASTM A 167 for stain-
less steel hardware.

R606.15.1 Corrosion protection. Minimem corrosion
protection of joint reinforcement, anchor ties and wire fab-
ric for use in masonry wall construction shall conform to
Table R606.15.1.

TABLE R606.15.1
MINIMUM CORROSION PROTECTION

_ MASONRY METAL ACCESSORY STANDARD
ASTM A 641, Class 1 |

. . . . i
Joint reinforcement, interior wakls |

Wire ties or anchors in exterior walls
completely embedded in mortar or

growt
Wire ties or anchors in exterior walls

not completely embedded in mortar
or grout

ASTM A 641, Class 3

ASTM A 153, Class B-2

Joint reinforcement in exterior walls
or interior walls cxposed (o moist

ASTM A 133, Class B-2
covironment :

Sheet metal ties or anchors exposed

) ASTM A 153, Class B-2
to weather

Sheet metal lies or anchors completely
embedded in mortar or grout

ASTM A 653, Coating
Designation G60

LStainiess steel hardware for any

" ASTM A 167, Type 304
exposure

SECTION R607
UNIT MASONRY

R607.1 Mortar. Mortar for use in masonry coastruction shall
comply with ASTM C 270. The type of mortar shall be in
accordance with Sections Ra07.1.1, R607.1.2 and R6(7.1.3
and shall meet the proportion specifications of Table R607.1 or
the property specifications of ASTM C 270.

R607.1.1 Foundation walls. Masonry foundation walls
constructed as set forth in Tables R404.1.1(1) through
R404.1.1(4) and mortar shall be Type M or S,

R607.1.2 Masonry in Seismic Design Categories A, B
and C. Mortar for masonry serving as the lateral-force-
resisting system in Seismic Design Categories A, B and C
shall be Type M, S or N mertar.

R607.1.3 Masonry in Seismic Design Categories Iy, D, and
D,. Mortar for masonry serving as the lateral-force- resisting
systemn in Seismic Design Categories Dy, D, and D, shall be
Type M or 8 portland cement-lime or mortar cement mortar.

R607.2 Placing mortar and masonry units,

R607.2.1 Bed and head joints, Unless otherwise required
or indicated on the project drawings, head and bed joints
shall be %, inch (10 mm} thick, except that the thickness of
the bed joint of the starting course placed over foundations
shall not be less than /, inch (7 mm} and not more than 3/,
inch {19 mm).
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R607.2.1.1 Mortar joint thickness tolerance. Mortar
joint thickness shall be within the following tolerances
from the specified dimensions:

|. Bed joint: + '/, inch (3 mm).
2. Head joint: Y, inch (7 mm), + ¥, inch (10 mm).
3. Collar joints: '/, inch (7 mm), + */; inch (10 mam).

Exception: Nonload-bearing masonry elements and
masonry venecrs designed and constructed in accor-
dance with Section R703.7 are not required to meet
these tolerances.

R607.2,2 Masonry unit placement. The mortar shall be

sufficienily plastic and units shall be placed with sulficient

pressure to extrude mortar from the joint and produce a tight

joint. Deep furrowing of bed joints that produces voids shall
" not be permitted. Any units disturbed to the extent that ini-

tial bond is broken aficr initial placement shall be removed

and relaid in fresh mortar. Surfaces to be in contact with
. mortar shall be clean and free of deleterious materials.

R607.2.2.1 Solid masonry. Solid masonry units shall be
taid with full head and bed joints and all interior vertical
joints that are designed to reccive mortar shall be filled.

R607.2.2.2 Hollow masonry. For hollow masonry units,
head and bed joints shall be filled solidly with mortar for
a distance in from the face of the unit noi less than the
thickness of the face shell.

R607.3 Installation of wall ties. The mstallation of wall ties
shaull be as follows:

1. The ends of wall ties shall be cmbedded in mortar joints.
Wall tie ends shall engage outer face shells of hollow
units by at least '/, inch (13 mm). Wire wall ties shall be
embedded at least 17/, inches {38 mm) into the mertar
bed of solid masonry units er solid grouted hellow units.

- 2. Wall ties shall not be hent after being embedded in grout
or mortar,

SECTION R&08
MULTIPLE WYTHE MASONRY

R608.1 General. The facing and backing of multiple wythe
masonry walls shall be bonded in accordance with Section
R60R.1.1, R608.1.2 or R608.1.3. In cavity walls, neither the
facing nor the backing shall be less than 3 inches (76 mm) nom-
ihal in thickness and the cavity shall not be more than 4 inches
(102 mm) nominal in width. The backing shall be at least as
thick as the facing.

" Exception: Cavities shall be permitted to exceed the 4-inch

- (102 mm) nominal dimension provided tie size and tie spac-
- ing have been established by calculation.

. R608.1.1 Bonding with masonry headers. Bonding with
" solid or hollow masonry headers shall comply with Sections
R608.1.1.1 and R608.1.1.2.

R608.1.1.1 Solid units. Where the facing and backing
(adjacenl wythes) ol solid masonry construction are
bonded by means of masonry headers, no less than 4 per-
cent of the wall surface of each face shall be composed of
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TABLE R607.1
MORTAR PROPORTIONS®®
. 1 - e e PROPORTIONS BY VOLUME {cementitlous materlals) -
' Portland cement or . Mortar cem[ent __ Masonry cement Hydrated lime® or . Aggregate ratio {measured in
MORTAR TYPE_ | blended cement | ®™_ S _ | N _ M [_5 _ N __ limeputty _ | damp, loose condltlons) |
Mo ! - -] - =] == Y,
R T 1 R T e I over Y, to
Cement-lime N | 1 — | = | = — -— — over ‘;":ro ]'i
e _‘_‘ 20 1 i — — — = __—_MM;_
Y 1 - L
M — { _ = = =] =
Mortar cerment | > 'y ;T L — | = | — _ Not less than 2'/, and not
S — — 1 — — — — mere than 3 times the sum
N — — — — — — of separate volumes of
L0 — - —_ 1 == — lime, if used, and cement
M 1 ' o — |1
M — i 1 — —
Masonry S ', | _ - 1 o
cement S - ; — 1 —
N — ! : - — |1
o I R S T AU

For SI: 1 cubic foot = 0.0283 m®, | pound = 0.454 k.
a. For the purpose of these specifications, the weight of 1 cubic foot of the respective materials shall be considered to he as follows:
Masonry Cement
Hydrated Lime
Sand, dump and lvose

Portland Cement 94 pounds
Mortar Cement Weight printed on bay
Lime Purty (Quicklime) 80 pounds

b. Two atr-entraining materials shall ool be combined in mertar
¢. Hydrated lime contorming to the regnirements of ASTM C 207,

headers extending not less than 3 inches (76 mm) into the
backing. The distarice between adjacent [ull-length
headers shall not exceed 24 inches (610 mm) either verti-
cally or horizontally. In walls in which a single header
docs not extend through the wall, headers from the oppo-
site sides shall overlap at least 3 inches (76 mm), or head-
ers from opposite sides shall be covered with another
header course overlapping the header below at least 3
inches (76 mmy).

R608.1.1.2 Hollow units. Where two or more hollow
units are uscd to make up the thickness of a wall, the
stretcher courses shall be bonded at vertical intervals not
exceeding 34 inches (864 mm) by lapping at least 3
inches (76 mm} over the unit below, or by lapping at ver-
tical intervals not exceeding 17 inches (432 min) with
units that are at least 50 percent thicker than the units
below.

R608.1.2 Bonding with wall ties or joint reinforcement.
Bonding with wall tics or joint reinforcement shall comply
with Sections R608.1.2.1 through R608.1.2.3.

R608.1.2.1 Bonding with wall ties. Bonding with wall
ties, except as required by Section R610, where the facing
and backing (adjacent wythes) ol masonry walls arc
bonded with ¥, -inch-diameter (5 mm) wall ties embed-
ded in the horizontal mostar joints, there shall be at least
one metal tie for each 4.5 square feet (0.418 m?} of wall
area. Ties in alternate courses shall be staggered. The
maximum vertical distance between ties shall not excecd
24 inches (610 mm), and the maximum horizontal dis-
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Weight printed on bag
40 pounds
B0 pounds of dry sand

tance shall not exceed 36 inches (914 mm). Rods or ties
bent o rectangular shape shall be used with hollow
masonty units laid with the cells vertical. In other walls,
the ends of ties shall be bent to 30-degree (0.79 rad) angles
to provide hooks no less than 2 inches (51 mm) long,
Additional bonding ties shall be provided at all openings,
spaced not more than 3 feet (914 nun) apart around the
perimeter and within 12 inches (305 mm) of the opening,

R608.1.2.2 Bonding with adjustable wall ties. Where
the facing and backing (adjacent wythes) of masonry are
bonded with adjustable wall ties, there shall be at least
one tie for each 2.67 square feet (0.248 m?) of wall area.
Neither the vertical nor the horizontal spacing of the
adjustable wall ties shall exceed 24 inches (610 mm).
The maximum vertical offset of bed joints from one
wythe to the other shall be 1.25 inches (32 mm). The
maximum clearance between connecting parts of the ties
shall be '/, inch (2 mm). When pintle legs are used, ties
shall have at least two ¥ -inch-diameter (5 mm) legs.

R608.1.2.3 Bonding with prefabricated joint rein-
forcement. Where the facing and backing (adjacent
wythes) of masonry are bonded with prefabricated joint
reinforcement, there shall be at least one cross wire serv-
ing as a tie for cach 2.67 square feet (0,248 m2) of wall
area. The vertical spacing of the joint reinforcement shall
not exceed 16 inches (406 mm). Cross wires on prefabri-
cated joint reinforcement shall not be smaller than No. 9
gage. The longitudinal wires shail be embedded in the
mortar.
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R608.1.3 Bonding with natural or cast stone, Bonding
with natural and cast stone shall conform to Sections
R608.1.3.1 and R608.1.3.2.

R608.1.3.1 Ashlar masonry. In ashlur masonry, bonder
units, uniformly distributed, shall be provided Lo the
extent of not less than 10 percent of the wall area. Such
bonder units shall extend not less than 4 inches (102 mm)
into the backing wall.

R608.1.3.2 Rubble stone masonry. Rubble stone
masonry 24 inches {610 mm) or less in thickness shall
have bonder units with a maximum spacing of 3 feet (914
num) vertically and 3 feet (914 mm} horizontally, and if
the masonry s of greater thickness than 24 inches (610
mm}, shall have onc bonder unit for each 6 square feet
(0.557 m?) of wall surface on both sides.

R608.2 Masonry bonding pattern. Masonry laid in running

and stack bond shall conform e Scctions RA0OR.Z.E and
R608.2.2.

R608.2.1 Masonry laid in running bond. In each wythe of
masonry laid in running bond, head joints in successive
courses shall be offset by not less than one-fourth the unit
length, or the masonry walls shall be reinforced longitudi-
nally as required in Section R608.2.2.

R668.2.2 Masonry laid in stack bond. Where unit
masonry is laid with less head joint offset than in Section

R607.2.1, the minimum area of horizontal reinforcement
placed in mortar bed joints or in bond beams spaced not
more than 48 inches (1219 mm) apart, shall be 0.0007 times
the vertical cross-sectional area of the wall.

SECTION R609
GROUTED MASCNRY

R609 1 General. Grouted multiple-wythe masonry is a form
ol construction in which Lhe space between the wythes 1s sol-
idly filled with grout. It is not necessary for the cores of
masonry units to be filled with grout. Grouted hollow unit
masonry is a form of construction in which certain cells of hol-

low units are continuously filled with grout.

R609.1.1 Grout. Grout shali consist of cementitions mate-
rial and aggregate in accordance with ASTM C 476 and the
proportion specifications of Table R609.1.1. Type M or
Type S mortar to which sofficient water has been added to
praduce peuring consistency can be used as grout.

R609,1.2 Grouting requirements, Maximum pour heights
and the minimum dimensions of spaces provided for grouot
placement shall conform to Table R609.1.2. If the work is
stopped for one hour or longer, the horizontal construction
joints shall be formed by stopping all tiers at the same eleva-
tion and with the grout 1 inch (25 mm) below the top.

TABLE R609.1.1
GROUT PROPORTIONS BY VOLUME FOF! MASONRY CONSTRUCTION

PORTLAND CEMENT AGGFIEGATE MEASURED IN A DAMP, LODSE CONDITION
OR BLENDED CEMENT | HYDRATED LIME - - n
- TVPE _ | __SLAGGEMENT OR LIME PUTTY __ Fine Coarse
| .
Fine 1 Dt 1/10 214, to 3 times the sum of the volume _
) o lof the cementitious malerials o o
. 2!/, 1o 3 times the sum of the volume I to 2 times the sum of rhe volumes of'
Coarsc 1 0w 17190
- 0f___the cementitious materials the cementitious materials ]
TABLE R609.1.2
GROUT SPACE DIMENSIONS AND POUR HEIGHTS
_ = : el R ———————
! MINIMUM WIDTH OF MINIMUM GHOUTh ¢ SPACE DIMENSIONS FOR
GROUT POUR MAXIMUM HEIGHT . GROUT SPACES*P GROUTING CELLS OF HOLLOW UNITS
GROUTTYPE {feet) B _ {inches) {inches x inches)
1 | 0.75 1.5x2
' [
3 z — Z2x3 —
Fine i _
. 12 BE 2.5 2.5%x3 _
L 2 s 3x3
| 1 - I lsx3 ]
5 ' 2 25x%x3
Coarse - B
12 I 2.5 3x3
| _ - ; . —
. 24 | 3 Ixd J
For SI:  Linch =254 mm, | fool = 304.8 mm.

a. For grouting between masonry wythes.
b. Grout space dimension is the clear dimension between any masoney protrusion and Sh'll] be increascd by the horizontal projection of the diameters of the horizonial

bars within the cross section of the grout space.
¢. Area of vertical reinforcement shall not exceed 6 percent of the area of the grout space.
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R609.1.3 Grout space (cleaning). Provision shall be made
for cleaning grout space. Mortar projections that project
more than 0.5 inch (13 mm}) into grout space and any other
foreign matter shall be removed from grout space prior to
inspection and grouting.

R609.1.4 Grout placement. Grout shall be a plastic mix
suitable for pumping without segregation of the constituents
and shall be mixed thoroughly. Grout shall be placed by
pumping or by an approved alternate method and shall be
placed before any initial set occurs and in no case more than
1/, hours after water has been added. Grouting shall be
done in a continuous pour, in lifts not exceeding 5 feet (1524
mm}. It shall be consolidated by puddling or mechanical
vibrating during placing and reconsolidated after excess
moisture has been absorbed but before plasticity is lost.

R609.1.4.1 Grout pumped through aluminum pipes.
Grout shall not be pumped through aluminum pipes.

R609.1.5 Cleanouts. Where required by the building offi-
cial, cleanouts shall be provided as specified in this section.
The cleanouts shall be sealed before grouting and after
inspection.

R609.1.5.1 Grouted multiple-wythe masonry.
Cleanouts shall be provided at the bottom course of the
cxlerior wythe at cach pour of grout where such pour
exceeds 5 feet (1524 mm) in height.

R609.1.5.2 Grouted hollow unit masonry. Cleanouts
shall be provided at the bottom course of each cell to be
grouted at each pour of grout, where such pour exceeds 4
feet (1219 mmy} in height.

R609.2 Grouted muktiple-wythe masonry. Grouted multi-
ple-wythe masonry shall conforn to all the requirements speci-
tied in Section R609.1 and the requirements of this section.

R609.2.1 Bonding of backup wythe, Where all interior
vertical spaces are filled with grout in multiple-wythe con-
struction, masonry headers shall not be permitied. Metal
wall ties shall be used in accordance with Sectier R608.1.2
to prevent spreading of the wythes and to maintain the verti-
cal alignment of the wall. Wall ties shall be installed in
accordance with Section R608.1.2 when the backup wythe
in muitiple-wythe construction is fully grouted.

R669.2.2 Grout spaces. Fine grout shall be used when inte-
rior vertical space to receive grout does not exceed 2 inches
(51 mm} in thickness. Interior vertical spaces exceeding 2
inches (51 mm) in thickness shall use coarse or fine grout,

R609.2.3 Grout barriers. Vertical grout barriers or dams
shall be built of solid masonry across the grout space the
entire height of the wall to control the flow of the grout hori-
zontally. Grout barriers shali not be more than 25 feet (7620
inm) apart. The grouting of any section of a wall between
control barriers shall be completed in one day with ao inter-
ruptions greater than one hour.

R609.3 Reinforced grouted multiple-wythe masonry, Rein-
forced grouted multiple-wythe masonry shatl conform to all
the requirements specifted in Sections R609.1 and R609.2 and
the requirements of this section.
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R609.3.1 Construction. The thickness of grout or mortar
between masonry units and reinforcement shall not be less
than ', inch (7 mm), except that '/ -inch (7 mm) bars may be
laid n horizontal mortar joints at least '/, inch (13 mm)
thick, and stecl wire reinforcement may be laid in horizontal
mortar joints at least twice the thickness of the wire diame-
ter.

R609.4 Reinforced hollow unit masonry. Reinforced hollow
unit masonry shall conform to all the requirements of Section
R609.1 and the requirements of this section.

R609.4.1 Construction. Requirements for construction
shall be as follows:

1. Reinforced hollow-unit masonry shall be built to pre-
serve the unobstructed vertical continuity of the cells
to he filled. Walls and cross webs forming cells to be
filled shall be full-bedded in mortar to prevent leak-
age of grout. Head and end joints shall be solidly
filled with mortar for a distance in from the face of the
wall or unit not less than the thickness of the longitu-
dinal face shells. Bond shail be provided by lapping
units in successive vertical courses.

2. Cells to be filled shail have vertical alignment suffi-
cient to maintain a clear, unobstructed continuous
vertical cell of dimensions prescribed in Table
R609.1.2.

3. Vertical reinforcement shall be held in position at top
and bottom and at intervals not exceeding 200 diame-
ters of the reinforcement.

4. Cells containing reinforcement shall be filled solidly
with grout. Grout shall be poured n lifts of 8-foot
(2438 mm) maximum height. When a total grout pour
exceeds 8 feet (2438 mm) in height, the grout shall be
placed in lifts not exceeding 5 feet (1524 mm) and
special inspection during grouting shall be required.

5. Horizontal steel shall be fully embedded by grout in
an uninterrupted pour.

SECTION R610
GLASS UNIT MASONRY

R610.1 General. Panels of glass unit masonry located in
load-bearing and nonload-bearing exterior and interior walls
shall be constructed in accordance with this section.

R610.2 Materials, Hollow glass units shall be partially evacu-
ated and have a minimum average glass face thickness of ¥,
inch (§ mm). The surface of units in contact with mortar shall
be treated with a polyvinyl butyral coating or latex-based paint.
The use of reclaimed units is prohibited.

R610.3 Units. Hollow or solid glass block units shall be stan-
dard or thin units.

R610.3.1 Standard units. The specified thickness of stan-
dard units shall be at least 3%/ inches {98 mm}.

R610.3.2 Thin units. The specified thickness of thin units
shall be at least 3'/; inches (79 mm) for hollow units and at
least 3 inches (76 mm) for solid units,
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R611.4 Isolated panels. Isolated panels of glass unit masonry
shall conform to the requirements of this section,

R610.4.1 Exterior standard-unit panels. The maximum
area of each individual standard-unit panel shall be 144
square feet (13.4 m?) when the design wind pressure is 20
psf (958 Pa). The maximum area of such panels subjected to
design wind pressures other than 20 psf (958 Pa) shall be in
accordance with Figure R610.4.1. The maximum panel
dimension between structural supports shall be 25 feet
{7620 mm} in width or 20 fcet (6096 mm) in height.

R610.4.2 Exterior thin-unit panels, The maximum area of
each individual thin-unit panel shali be 85 square feet (7.9
m?). The maximum dimension between structural supports
shall be 15 fect (4372 mm)} in width or 10 feet (3048 mm) in
height. Thin units shall not be used in applications where the
design wind pressure as stated in Table R301.2(1) exceeds
20 psf (958 Pa).

R610.4.3 Interior panels. The maximum area of each indi-
vidual standard-unit panel shall be 250 square feet (23.2
m?), The maximum area of each thin-unit panel shall be 150
square feet (13.9 m?). The maximum dimension between
struceural supports shall be 25 feet (7620 mm) in width or 20
feet (6096 mm) in height.

R610.4.4 Curved panels. The width of curved panels shall
conform to the requirements of Sections R610.4.1, R610.4.2
and R610.4.3, except additional structural supperts shall be
provided at locations where a curved section joins a straight
section. and at inflection peints in multicurved walls.

R610.5.1 Deflection. The maximum fotal deflection of
structural members that support glass unit masonry shall not
exceed Y

R610.5.2 Lateral support. Glass unit masonry panels shail
be laterally supported along the top and sides of the panel.
l.ateral supports for glass unit masonry panels shall be
designed to resist a minimum of 200 pounds per lineal feet
(2918 N/m) of panel, or the actual applied loads, whichever
is greater. Except for single unit panels, laterat support shall
be provided by panel anchors along the top and sides spaced
a maximum of 16 inches {406 mm) on center or by
channel-type restraints. Single unit panels shall be sup-
ported by channel-type restraints.

Exccptions:

1. Lateral support is not required at the top of panels
that are one unit wide.

2. Lateral support s not required at the sides of pan-
els that are one unit high.

R610.5.2.1 Panel anchor restraints, Panel anchors
shall be spaced a maximum of 16 inches (406 mm) on
center in both jambs and across the head. Panel anchors
shall be embedded a minimum of 12 inches (305 mm)
and shall be provided with two fasteners so as to resist the
loads specified in Section R610.5.2.

R610.5.2.2 Channel-type restraints. Glass unit
masonry panels shall be recessed at least 1 inch (25
mm) within channels and chases. Channel-type
restraints shall be oversized to accommeodate expansion

R610.5 Panel support. (Glass unit masonry panels shall con-
form to the support requirements of this section,

70
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the framing restraints, and the glass unit masonry per-
imeter units.

R610.6 Sills. Before bedding of glass units, the sill area shall
be covered with a water base asphaltic emulsion coating. The
coating shall shall be a minimum of '/, inch (3 mm) thick.

R610.7 Expansion joints. Glass unit masonry panels shall be
provided with expansion joints afong the top and sides at ail
structural supports. Expansion joints shall be a minimom of %,
inch {10 mm} in thickness and shall have sufficient thickness to
accommodate displacements of the supporting structure.
Expansion joints shall be entirely free of mortar and other
debris and shall be filled with resilient material.

R610.8 Mortar. Glass unit masonry shall be laid with Type S
or N mortar. Mortar shall not be retempered after initial set.
Mortar unused within 1!/, hours after initial mixing shall be
discarded.

R610.9 Reinforcement. Glass unit masoary pancls shall have
horizontal joint reinforcement spaced a maximum of 16 inches
{406 mim) on center located in the mortar bed joint. Horizontal
joint reinforcement shall extend the entire length of the panel
but shall not extend across expansion joints. Longitdinal
wires shall be lapped a minimum of 6 inches (152 mm) at
splices. Joint reinforcement shall be placed in the bed joint
immediately below and above openings in the pancl. The rein-
forcement shall have not less than two parallel longitudinal
wires of size W1.7 or greater, and have welded cross wires of
size W1.7 or greater.

R610.10 Placement. Glass units shall be placed so head and
bed joints are filled solidly. Mortar shall not be furrowed. Head
and bed joints of glass unit masonry shall be '/, inch (6.4 am})
thick, except that vertical joint thickness of radial panels shall
not be less than /g inch (3 mm) or greater than %, inch (16 mm).
The bed joint thickness tolerance shall be minus /g inch (1.6
mm} and plus '/ inch (3 mm). The head joint thickness toler-
ance shall be plus or minus 'Y, inch (3 mm).

WALL CONSTRUCTION

SECTION R611
INSULATING CONCRETE FORM
WALL CONSTRUCTION

R611.1 General. Insulating Concrete Form (1FC) walls shall
be desigred and consiructed in accordance with the provi-
sions of this section or in accordance with the provisions of
ACI 318. When ACIT 318 or the provisions of this section are
used to design insulating cencrete form walls, project draw-
ings, typical details and specifications are not required to bear
the seal of the architect or engineer responsible for design,
unless otherwise required hy the state law of the jurisdiction
having autherity.

R611.2 Applicability limits. The provisions of this section
shall apply to the construction of insulating concrete form
walls for buildings not greater than 60 feet (18 288 mm) in plan
dimensions, and floors not greater than 32 feet (9754 mm) or
roofs not greater than 40 feet (12 192 mm}in clear span. Build-
ings shall not exceed two stories in height above-grade. ICF
walls shall comply with the requirerents in Table R611.2.
Walls constructed in accordance with the provisions of this sec-
tion shall be limited to buildings subjected to a maximum
design wind speed of 150 miles per hour (67 m/s), and Seismic
Design Categories A, B, C, Dy, D, and D,. The provisions of |
this section shall not apply to the construction of 1CF walls for
buildings or portions of buildings considered irregular as
defined in Section R301.2.2.2.2.

For townhouses in Seismic Design Category C and all build-
ings in Seismic Design Category Dy, ), or D, the provisions of |}
this section shall apply only to buildings ineeting the following
reguirements.

1. Rectangular buildings with a maximum building aspect
ratio of 2:1.The building aspect ratio shall be determined

by dividing the longest dimension of the building by the
shortest dimension of the building.

2. Walls are aligned vertically with the walls below.

TABLE R611.2

REQIIREMENTS FOR ICF WALLS®

!= B : MINIMU# MAXIMIJM. SPACING! M:X_Ii\ﬂ-UM SPACING I!
; MINIMUM WIDTH THICKNESS OF OF VERTICAL OF HORIZONTAL MINIMUM WEB
WALL TYPE AND MAXIMUM WALE ;|  OF VERTICAL VERTICAL CORE CORES CORES THICKNESS
NOMINAL SIZE WEIGHT (pst)® “CORE (inchesy (Inches)® {inches}) (inches) {inches)
35" Flat 444 N/A _N/A N/A N/A NfA
| 55 Flac | 62 | _ NA N/A LNAL N/A N/A
7.5" Flat B 3 N/A N/A i N/A N/A N/A
95" Plat _ 119 N/A | N/A N/A : _N/A N/A
6” Wallle-Grid 56 6.25 . 3 12 __ 16 | 2
S . s |
| 8" Waffle-Grid I R B 7 2o e 2
6" Screen-Grid 53 5.5 55 2 ’ 12 N/A

For 8§1: | inch = 25.4 mm; 1 pound per cubic foot = 16.018 kg/n; | pound per square foot = (.0479 ki,
a. For width “W™, thickness “T", spacing, and web thickness, refer to Figures R611.4 and R611.5.
. b. N/A indicates not applicable.
c. Wall weight is based on a unit weight of concrete of 150 pef. The tabulated values do not include any allowance for interior and exterior inishes.
d. For all buildings in Seisnic Design Category A or B, and detached one- and two-[amily dwellings in Seismic Design Category C the actual wall thickness is per- I
mitted to be up to 1 inch thicker than shown and the maximum wall weight to be 56 ps[. Construction requirements and other limitations within Section R611 for
3.5-inch flat ICF walls shall apply. Inierpolation between provisions tor 3.5-inch and 5.5-inch flat ICE walis is not permitted.
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WALL CONSTRUCTION

3. Cantilever and setback construction shall not be permit-
ted.

. The weight of interior and exterior finishes applied to
ICF walls shall not exceed & psf (380 Pa).

5. The gable portion of ICF walls shall be constructed of
light-frame construction.

R611.3 Flat insulating concrefe form wall systems, Flat 1CF
wall systems shall comply with Figure R611.3 and shall have
reinforcement in accordance with Tables R611.3(1) and
R611.3(2) and Section R611.7.

R611.4 Waffle-grid insulating concrete form wall systems.
Waffle-grid wall systems shall comply with Figure R611.4 and
shall have reinforcement in accordance with Tables R611.3(f)

ACTUAL WALL
THICKNESS

INSULATING FORM

VERTHCAL
REINFQRCEMENT
IF REQUIRED

FLAN VIEW

CONCRETE -__|

and R611.4(1} and Section R61!.7.

The minimum core
dimensions shall comply with Table Ra11.2.

R&11.5 Screen-grid insulating concrete form wall systems.
Screen-grid ICF wall systems shall comply with Figure R611.5
and shall have reinforcement in accordance with Tables
R611.3¢(1)and R611.5 and Section R611.7. The minimum core

dimensions shall comply with Table R611.2.

R611.6 Material. Insulating concrete form wall materials
'shall comply with this seclion.

R611.6.1 Concrete material. Ready-mixed concrete for
insulating concrete form walls shall be in accordance with
Section R402.2. Maximum slump shall not be greater than 6
inches (152 mm) as determined in accordange with ASTM

INSULATING FORM

ISOMETRIC WIEW

FIGURE R611.3
FLAT ICF WALL SYSTEM

TABLE R611.3(1)

DESIGN WIND PRESSURE FOR USE WITH TABLES R611.3(2), R611.4(1), AND R611.5 FOR ABOVE GRADE WALLS®

a.

. DESIGN WIND PRESSURE {psf) ]
N ___ Enclosed” ______ Partlally Enclosed®
WIND SPEED  |——  — Exposure® — - — — Exposure’ -
(mph)y* | . B < D B__ _ £ _ b _ _
85 18 } 24 29 _ 23 3 37
B 90 20 i 27 3. | 2 ' 35 41
100 24 34 39 ’_ 3l 43 51|
110 29 ) 41 B 8 | 38 52 61
120 B . 1 48 1L 51 _ L N S Y & S
130 4 56 66 1 s 73 85
140 47 65 77 61 844 _09d
150 54 75 1 ggd | 70 96° 14

For 8I | pound per square foot = 0,0479 kPa; 1 mile per hour = 0.447 m/s; 1 foot = 304.8 mm; 1 squarc foot = (.0929 n?,
a. This table is based on ASCE 7-98 components and cladding wind pressures usitig 2 mean roof height of 35 It and 4 tributary arca of 10 ft2,

b. Buildings in wind-bome debris regions as defined in Section R202 shall be considéred as “Pantially Enclosed” unless glazed openings are protected in accordance
with Section R301.2.1.2, in which case the buiiding shall be considered as “Enclosed.” All other buildings shal! be classibed us “Enclosed.”

e. Exposure Categories shall be determined in accordance with Section R301.2.1.4,

d. For wind pressures greater than 80 psf, design is required in accordance with ACT 318 and approved manufacturer guidelines.

¢, Imierpolation is permitted between wind speeds.

184
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C 143. Maximum aggregate size shall not be larger than ¥/,

inch (19 mm).

Exception: Congrete mixes conforming to the ICF man-

ufacturer’s recommendations.

In Seismic Design Categorics Dy, D, and D,, the mini-
mum concrete compressive strength shall be 3,000 psi (20.5

WALL CONSTRUCTION

R611.6.2 Reinforcing steel. Reinforcing steel shall
meet the requirements of ASTM A 615, A 706, or A 996,
Except in Seismic Design Categories Dy, D, and D,, the
minimum vield strength of reinforcing steel shall be
40,000 psi (Grade 40) (276 MPa). In Seismic Design
Categories Dy, D, and D,, reinforcing steel shall meet the )
requirements of ASTM A 706 for low-alloy steel with a

MPa). minimum yield strength of 60,000 psi (Grade 60) (414
Mpa).
TABLE R611.3(2)
MiINIMUM VERTICAL WALL REINFORCEMENT FOR FLAT ICF ABOVE-GRADE WALLS® "<
ll Minimum Vertical Reintorcement™ ' o B e _||
Nonload-Bearing Wall Supporting Light-Framed Supporting ICF Second
Maximum or Supporting Roof " Second__S_t_t_:\_r_\[ __a_l]_c_l_l}_gg[____ Story and Roof _
Pr[;:ilgrne#::le '-'w“:;:m*?;:‘d N | Minimum Wall Thickness {inches) B !
_R611.3(1)] {psf) (teet) 388 | 55 3.58 _ 55 35Y 55
K #@45 | 148 #4@48 & #4@48 #4@48 #4@48
20 9 #4@48 | #e48 _ #4@48 ‘ . #4@43 #4@48 #4@48
10 #4@38 #4@48 #4@40 : #1@48 i #4@42 #4@48
8 | #4@42 #4@48 #4@46 | #4@48 l #4@48 #4@48
36 9 #A@32; #3@48 | #4@48 #4@34, #5@48 l' #1@48 : #4@34; #5@48 #4@48
10 Design Required #4 @438 Design Required 14 @438 Design Required #4@48
. @30, #5@48 #1@48 [ #4@3(h #5@48 #4@48 | #4@32; #5048 | #4@48
40 o Design Required |  #4@42 | Design Required @46 | Design Required #4@48
. . 10 |Design Required | #4@32; #5@4¥ | Design Required | #4@34; #3@4X% | Design Required #4@38
#A@20, #5@30 | @42 #4 @22, #5@34 #4@46 #4@24, #5@36 #4@48
50 Design Required | #4@34,; #5@48 | Design Required | #4@34; #5@48 | Design Required|  #4@38 |
| 10 Design Requircd | #4@26; #5@38 | Design Required | #4 @26, #5@38 l Dcsign Required | #4@28; #3@46
8 Design Required | #4@34; #5@48 | Design Required #4@36 I' Design Required|]  #4@40 |
60 9 |Design Required | #4@26; #5@38 | Design Required | #4@28; #5@46 | Design Required | #4@34; #5@43
10 Design Required | #4@22; #5@34 | Design Required | #4@22; #5@ 34 | Design Required | #4@26; #5@38 |
Dcsign Required | #4@28§; #5@46 | Design Required | #4@30; #5@48 | Design Required | #4@34; #5@48
70 E | Design Required | #4@22; #5@34 | Design Required | #4@22; #5@34 | Design Required | #4@24; #5@36
. .10 DesignRequired | #4@16; #5@26 | Design Required | #4@18; #5@28 | Design Required : #4@20; #5@30
f LI | Design Required | #4@26; #5@38 | Design Required | #4@26; #5@38 J| Dcsign chuircdi #4@28; #5@46
80 r 9 Design Required | #4@20; #5@30 | Design Required | #@20; #5@30 !Deiigp Requ_ired% #@21; #5@34
: 10 Design Required | #4@ 14; #5@24 | Design Reguired | #4@ 14; #5@24 Design Required ! #4@16; #5@26

For 5I:

1 inch = 25.4 mm; t foot = 304.8 mm; 1 mile per hour = 0.447 m/s; 1 pound per squarz inch = 6,895 kPa.

a. This table is based on reinforcing bars with a minimum yicld strength of 40,000 psi and concrete with a minimum specified compressive strengih of 2,500 pst. For

Seismic Design Categories Dy, | and Dy, reinforcing bars shall have a minimum yield strength of 60,000 psi. See Section R611.6.2.
b. Deflection criterion is /240, where L is the height of the wall story ininches.
¢. Interpoiation shall not be permicted.

Reinforcement shall not be less than one #4 bar at 48 inches (1.2 m) on cenlet
. Remtorcement spacing for 5.5 inch (139.7 mar) walls shall be permitied to be multiplied by 1,5 when reinforcing sleel with a manimum yield strength of 60,000 psi

is used. Reinforcement shall not be less than one #4 bar at 48 inches on center
f. See Section R611.7.1.2 for limitations on maximum spacing of vertical reinforcement in Seismic Design Categories C, Dy, Dy and D,
g. A 3.5-inch wall shall not be permitted if wood ledgers are used (o support Toor or roof Joads. See Section R611.8.

2006 INTERNATIONAL RESIDENTIAL CODE®

. Reinforcemeni spacing for 3.5 inch walls shall be permitied to be multiplied by 1.6 when reinforcing steel with a minimum yield strength of 60,000 psi is used.
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TABLE R611.4(1)
MINIMUM VERTICAL WALL REINFORCEMENT FOR WAFFLE-GRID ICF ABOVE-GRADE WALLS®™°

o o MINIMUM VERTICAL REINFORCEMENT®® !
Nonlgad-Bearing Wall or Suppaorting Light-Framed Second Supporting ICF Second
Supporting Roof _ Story and Roof ) Story and Roof

Demna |t [T it s o
RE11.3(1)] (psT) | Height {feet) 6| 8 8 8 6 8 |

8 | wess | wes | wess | wes | wes | weds
| 20 9 #i@43 J'_ #@48 | @48 #4@48 | #4@48 #4@43 !
] 10 #4@48 #4@48 #4@48 #4@48 #4@43 #4@48 ;
8 #4@48 #4@48 #1@43 o #4@48 | #4@48 _#4@48
30 9 #4@48 #H@4g | #@48 T #M@48 | #4@48 | #@48
10 _|#@36,#5@48: #4@48 | M@0 #I@48.  #4@43 #4@36; #5@48 #4@48 ‘

B | #4@36, #5@48: #4@48 | #4@48 i #4@48 #1@4% #1@48

40 9 %#4@36; #5@48 #4@48 H@30, #5@45: #4@48 #@36, #5@48 |  #4@48
~ ] 10 5#4@_24;#5@3_6 #4@36; H5@48  $4@24; #5@36 | #A@AR | #A@24;#5@36 |  #4@48
8 |#4@36, #5@48 | #1@48 @36, H5@48|  H#4@4S | #4@36;45@48|  #4@43 |
50 9 _@@2_4; HS@36 | #4@36, #5@AR  #4 @24, #5@36 1 #@48 | #4@24;#5@48 | #4@48
10 iDeSign Required| #4@36; #5@48 .|Design Required) #4 @36, #5@48 |Design Required | #4@ 36, #5@48
_ !#4@4; #5036 |  #4@48 (H4@24; #5@_}_{)'_ #@a8 | #4@24,#5@48| @48
60 Design Required| #4@36; #5@48 |Design Required #4@36; #5@48 |Design Required | #4@36; #5@48
. 10 Design Required| #4@24; #3@36 |Design Required' #4@24; #5@36 | Design l_lvaquired_:i #4@24; #5@48

8 | #4@24; #5@36 | #4@36; #5@48 i#4@24; #3@36 #4@36,#5@48 | #4@24, #5@36)  #4@48
‘ ) i,_ 9  |Design ch_qi_l_';cd_i #4@24, #5@36 |Design chuire:di #4@24; #5@48 iDesign Requircd | #4@24; #3@48
[ 10 Design Required| #4@12; #5@36 IDesign Required! #4@24; #5@36 | Design Required) #4@24; #5@36 |
8 TH@1 2, 85@24 | #4@24, #5@48 | #4 @12, #5@24 | #4@24; #5@48 | #A@ |2, #5@24 | #4@ 36, #5@48
‘ 80 9 | Design Required! #4@24; #5@§__6_E_éign R__eg_uired? #4@24; #5@36 E[Design Required| #4@24, #5@36
L 10 Decsign chuircdg #4@12; #5@24 | Design chuired. #4@12; #5@24 |Design Required| #4@ 12; #5@24

For S1: 1 foot = 304.8 mm; 1 inch = 25.4 mm; 1 mile per hour = 0.447 m/s; 1 pmind per squarc inch = 6.895 MPa.

b. Deflection crilerion is £/240, where L is the height of the wall story in inches.

. Interpolation shall not be permiited.
. Increasing reinforcement spacing by 12 inches shall be permitted when reinforcing steel with a minimum yield strength of 60,000 psi is used or substitution of Na.

a. This table is based on reinforcing bars with a minimum yicld strength of 40,000 psi and concrele with a minimum specificd compressive strengih of 2,500 psi. For
Scismic Design Categotics Dg, D and 15, reinforcing bars shall have a minimum yield strength of 60,000 ps1. See Seclion R611.6.2.

4 reinforcing hars for #3 bars shall be permitted when reinforcing steel with a minimum yield strength of 60,000 psi is used at the same spacing reguired for #5 bars.
Reinforcement shall not be less than ane #4 bar at 48 inches on centec
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. See Section R611.7.1.2 for limitations on maximurm spacing of vertical reinforcement in Seismic Design Categories C, Dy, Dy and D,
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TABLE R611.5

WALL CONSTRUCTION

MINIMUM VERTICAL WALL REINFORCEMENT FOR SCREEN-GRID ICF ABOVE-GRADE WALLS®™*

DESIGN WIND PRESSURE | MAXIMUM UNSUPPORTED MINIMUM VERTICAL REINFORGEMENT™?
[TABLE R&11.3(1)] WALL HEIGHT Nonload-Bearing Wall or Supporting Light-Framed Supporting ICF Second
(psf} _(feet} Supporting Roof Second Story and Root Story and Roof
B | #@48 #4@48 #4@43
20 L 9 l _ #4a@48 #4@48 #4@48
ol w | #1@48 | wmes | #a@ds
8 #4@48 #4@48 #4@48
30 - 9 Lo L Reds #@438 #4@43
- B 16 #4@36; #5@45 - #i@48 o  #M@4
]l 8 #4@48 L #4@48 #4@48
40 | 9 | #Me36#5@48 | #4036 #5048 #4@48
_ \ _ 10 . O #5048 M@, #5@48 #@24; #5048
| g #4@36; #5@48 #4@36, #5@48 #4@48
50 |_ 9 #4@24; #5@48 #1@24; #5@48 H4@24; #5048
i 10 . Design Required Design Required Design Reguired
] 8 , #4@24; #5@48 #1@24; #5@48 #4@36; #3@48
60 L 9 I #1@24; #5@36 #4@24; #5@36 #4@24, #5@36
10 Design Required | Design Required Design Required
8 #4@24, #5@36 #4@24; #5@36 #4@24, #5@36
70 o s _ Design Required Design Required Design Required
| 0 Design Required | Design Required Design Required
! 8 #4@}2; #5@36 | #4@24; #5@36 #4@24; #5@36
080 9 Design Required Design Required _Design Required
10 Decsign Required Design Required Design Required

For ST:

1inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s; 1 pound per square inch = 6.895 kPa.
a. This table 18 based on reinforcing bars with a minimum yield strength of 406,000 psi and concrete with a minimum specified compressive strength of 2,500 psi. For

Seismic Design Categories Dy, D, and Dy, reinforcing bars shall have a mininwum yield strength of 60,000 psi. See Section R611.6.2.
b. Deflection criterion is L/240, where L 15 the height of the wall story in inches.

]

. Interpolation shall not be permitted.
4. Increasing reinforcement spacing by 12 inches shall be permitted when reinforcing steel with 2 minimum yield strength of 60,000 psi is used. Reinforcement shall

not be less than onc #4 bar at 48 inches on center,
. See Section R611.7.1.2 for limitations on maximur spacing ol sertical reinforcement in Seismic Designh Categories C, Dy, D; and Ds.

INSULATING
FORM

VERTICAL REINFORCEMENT

IF REQUIRED v INSULATING FORM

HORIZONTAL GONCRETE CORE
{HIDDEN) AT 12 [N. O.C. MAX.

VOIDS
12 1N, MAX VERTICAL

CONCRETE CORE

ISOMETHIC VIEW
SCREEM-GRID IFC WALL SYSTEM

PLAN WIEW

For §I: 1 inch =254 mm.

FIGURE R611.5
SCREEN-GRID IFC WALL SYSTEM
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WALL CONSTRUCTION

R611.6.3 Insulation materials. Insulating concrete
forms material shall meet the surface burning character-
istics of Section R314.3. A thermal barrier shall be pro-
vided on the building interior in accordance with Section
R314.4 or Scction R702.3 4.

one bar within 12 inches (305 mm) of the top of the wall
story. Concrete walls 5.5 inches (140 mm) thick or more
shall have a minimum of one continuous No. 4 horizontal
reinforcing bar placed at 48 inches (1219 mm) on ceater
with one bar located within 12 inches (303 mm) of the

R611.7 Wall construction. Insulating concrete form walls top of the wall story.

shall be constructed in accordance with the provisions of this
section and Figure R611.7(1).

For townhouses in Seismic Design Category C, the
minimurn horizontal reinforcement shall be onc No. 5

Ro611.7.1 Reinforcement.

R611.7.1.1 Location. Verlical and horizontal wall rein-
forcement shall be placed within the middle third of the
wall. Steel reinforcement shall have a minimum con-
crete cover in accordance with ACI 318.

Excepiion: Where insulated concrele forms are used
and the form remains in place as cover for the concrelc,
the minimwm concrete cover for the reinforcing stecl is
permitted to be reduced to ¥, inch (1% mm).

R611.7.1.2 Vertical steel. Above-grade concrete walls
shall have reinforccment in accordance wilh Sections
R611.3, R611.4, or R61L.5 and R611.7.2. Where the
design wind pressure exceeds 40 psf (1.92 kPa) in accor-
dance with Table R611.3(1) or for townhouses in Seismic
Design Category C and all buildings in Seismic Design
Categories D, D, and D, vertical wall reinforcement in
the top-most ICF story shall terminate with a 90-degree
{1.57 rad) standard hook in accordance with Section
R611.7.1.5. The free end of the hook shall be within 4
inches (102 mm) of the top of the ICF wall and shall be ori-
ented parallel to the horizontal steel in the top of the wall.

For lownhouses in Seismic Destgn Category C, the
minimum vertical reinfoscement shall be one No. 5 bar at
24 inches (610 mm) on center or one No. 4 at 10 inches
(407 mm) on center. For all buildings in Seismic Design
Categories Dy, Dy and D,, the minimem vertical eein-
forcement shall be one No. 5 bar at 18 inches (457 mm}
on center or one No. 4 at 12 inches (305 mm) on center.

Above-grade ICF walls shall be supported on concrete
foundations reinforced as required for the above-grade
wall immediately above, or in accordance with Tables
R404.4(1) through R404.4(3), whichever requires the
greater amount of reinforcement.

Vertical reinforcement shall be continuous from the
bottom of the foundation wall to the roof. Lap splices, if
required, shall comply with Section R611.7.1.4, Where
vertical reinforcement in the above-grade wall is not con-
tinuous with the foundation wall reinforcement, dowel
bars with a size and spacing to match the vertical ICF
wall reinforcement shall be embedded 40 d, into the
foundation wall and shall be lap spliced with the
above-grade wall reinforcement. Alternatively, for No. 6
and larger bars, the portion of the bar embedded in the
foundation wall shall be embedded 24 inches in the foun-
dation wall and shall have a standard hook.

R611.7.1.3 Horizontal reinforcement. Concrete walls
with a minimum thickness of 4 inches {102 mm) shall
have a minimum of one continuous No. 4 horizontal rein-
forcing bar placed at 32 inches (812 mm) on center with
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bar at 24 inches (610 mm) on center or one No. 4 at 16
inches (407 mm) on center. For all buildings in Seismic
Design Categories D, D, and D,, the minimum horizon-
tal reinforcement shall be one No. 5 bar at 18 inches (457
mm) on ¢enter or one No. 4 at 12 inches (305 mm) on
center.

Horizontal reinforcement shall be continuous around
building corners using corner bars or by bending the
bars, In either case, the minimum lap splice shail be 24
inches (610 mm). For townhouses in Seismic Design
Calegory C and for all buildings in Seismic Design Cate-
gories Dy, D, and D, each end of all horizontal reinforce-
ment shall terminate with a standard hook or lap splice.

R611.7.1.4 Lap splices. Where lap splicing of vertical
or horizontal reinforcing steel is necessary, the lap
splice shall be in accordance with Figure R611.7.1.4
and a minimum of 40 d,, where d,, is the diameter of the
smaller bar. The maximum distance between
noncontact parallel bars at a lap splice shall not exceed
Bd,.

R611.7.1.5 Standard hook. Where the free end of a
reinforcing bar is required to have a standard hook, the
hook shall be a | 80-degree bend plus 4 d,, extension but
not less than 2', inches, or a 90-degree hend plus 12 d,
extension,

R611.7.2 Wall openings. Wall openings shall have a mini-
mum of & inches (203 mm) of depth of concrete for flat and
wattle-grid ICF walls and 12 inches (305 mm) for
screen-grid walls over the length of the opening. When the
depth of concrete above the opening is less than 12 inches for
flat or waffle-grid walls, lintels in accordance with Section
R611.7.3 shall be provided. Reinforcement around openings
shall be provided in accordance with Table R611.7(1) and
Figure R611.7(2}. Reinforcement placed herizontally above
or below an opening shall extend a minimum of 24 inches
(610 mm) beyond the limits of the opening. Wall opening
reinforcement shall be provided in addition to the reinforce-
ment required by Sections R611.3, R611.4, R611.5 and
R611.7.1. The perimeter of all wall openings shall be framed
with a minimum 2-inch by 4-inch plate, anchored to the wail
with /,-inch (13 mm} diameter anchor bolts spaced a maxi-
mum of 24 inches (610 mm) on center. The bolts shall be
embedded into the concrete s minimum of 4 inches (102 mm)
and have a minimum of 1'/, inches (38 mm) of concrete cover
to the face of the walt, :
Exception: The 2-inch by 4-inch plate is not required
where the wall is formed to provide solid concrete around
the perimeter of the opening with a minimum depth of 4
tnches (102 mm) for the full thickness of the wall,
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TABLE R611.7(1)

MINIMUM WALL OPENING REINFORCEMENT REQUIREMENTS IN ICF WALLS®

MINIMUM VERTICAL

WALL TYPE AND MINIMUM HORIZONTAL
OPENING WIDTH (L) (feat) | OPENING REINFORCEMENT OPENING REINFORCEMENT
Flat, Waffle-, and
Screen-Grid: None required None required
L«2

|
Provide lintels in accordance with Section R611.7.3.
Provide onc No. 4 bar within 12 inches rom the
bottom of the opening. Top and botlom lintel
‘reinforcement shall extend 4 minimum of 24 inches
beyond the limits of the opening.

Flat, Waflle-, and
Screen-Grid:
L=2

In locations with wind speeds less than or equal to |10 mph
or in Seismic Design Categories A and B, provide one No. 4
Ibar for the full height of the wall story within 12 inches of
each side of the opening.

'tn locations with wind speeds greater than 110 mph,
townhouses in Seismic Design Category C, or all buildings
in Sgismic Design Categorics Dy, Dy and Dy, provide two
No. 4 bars or one No. 5 bar for the full height of the walt
story within |2 inches of cach side of the opening.

For SI:
a. This table is based on concrete with a minimum specified compressive strength of 2,500

1 inch = 25.4 mm, 1 foot = 304.8 mm, | mile per hour = 0.447 m/s; 1 pound per square inch = 6.895 kPa.

psi, reinforcing steel with a minimum yield strength of 40,000 psi and an

assumed equivalent rectangular cross section. This table is not intended to prohibit the ose of ICF manufacturer's tables based on engineering analysis in aceor-

dance with ACT 318,

SEE FIGURE
R611.9 dl  2ND sTORY
I WALL HEIGHT
i 10FT Max.
SEE FIGURES T
R611.8(1) J
THROUGH 5
3 1sTsTORY
R611.8(7) 9 WALL HEIGHT
10 FT MAX.
ICF OR LIGHT-FRAME
WALL

SEE FIGURES
A611.8(1)
THROUGH
R611.8(7)

BASEMENT,

For S1: 1 foot = 304.8 mm.
NOTE: Section cul through fat wall or vertical core of waffle- or screen-grid walls.

LIGHT-FRAME ROQF

LIGHT-FRAME FL.OOR

LIGHT-FRAME FLOCR
{OR CONCRETE SLAB-ON-GRADE)

CRAWL SPACE, OR

SLAB-ON-GRADE FOUNDATION

FIGURE RE11.7(1)
ICF WALL CONSTRUCTION
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WALL CONSTRUCTION

R611.7.3 Lintels.

200

R611,7.3.1 General requirements. Lintels shall be
provided over all openings greater than orequal to 2 feet
{610 mm) in width. Lintels for flat ICI* walls shall be
construcled in accordance with Figure R611.7{3} and
Table R611.7(2) or R611.7(3). Lintels for waffle-grid
ICF walls shall be constructed in accordance with Fig-
vre R611.7(4) or Figure R611.7(5) and Table
RG11.7(4) or R611.7(5). Lintels for screen-grid ICF
walls shall be constructed in accordance with Figure
R6&11.7(6) or Figure ROF1.7(7). Lintel construction in
accordance with Figure R611.7(3) shall be permitied
with waffle-grid and screen-grid ICF wall construction.
Lintel depths are permitted to be increased by the height
of the ICF wall located directly above the opening, pro-
vided that the linte] depth spans the entire length of the
opening,

R611.7.3.2 Stirrups. Where required, No. 3 stirrups
shall be installed in flat, waffle-grid and screen-grid
wall lintels in accordance with the following;

1. For Mat walls the stirrups shall be spaced at a max-
imum spacing of d/2 where d equals the depth of
the lintel (ID) minus the bottom cover of concrete
as shown in Figure R61L.7(3). Stirrups shall not
be required in the middle portion of the span (A)
per Figure R611.7(2), for flat walls for a length
not to exceed the values shown in parenthesis in
Tables R611.7(2) and R611.7(3) or for spans in
accordance with Table R611.7(8).

2. For waffle-grid walls a minimum of two No. 3
stirrups shall be placed in cach vertical core of
waffle-grid lintels. Stirrups shall not be required
in the middle portion of the span {(A) per Figure
R611.7¢2), for waftle-prid walts for a length not
to exceed the values shown in parenthesis in
Tables R611.7(4) and R611.7(5) or for spans in
accordance with Table RO11.7(8).

3. For screen-grid walls one No. 3 stirrup shall be
placed in cach vertical core of screen-grid lintels.

Exception: Stirrups are not required in
screen-grid lintels meeting the following
requirements:

1. Lintel Depth (D)= 12 inches (305 mm) -
spans less than or equal 3 feet 7 inches.

2. Lintel Depth (D)= 24 inches (610 mm) -
spans less than or equal 4 feet 4 inches.,

R611.7.3.3 Horizontal reinforcement. One No. 4 hor-
izontal bar shall be provided in the top of the lintel. Hor-
izontal reinforcement placed within 12 inches (303
mm) of the top of the wall in accordance with Section
R611.7.1.3 shall be permitted to serve as the top ot bot-
tom reinforcement in the lintel provided the reinforce-
ment meets the location requirements in Figure
R611.7(2), R611.7¢3}, R611.7(4), R611.7(5),

R611.7(6), or R611.7(7}, and the size requirements in
Tables R611.7(2), R611.7(3), R611.7(4), R611.7(5),
Rol1.7(6), R611.7(7), or R611.7(8).

R611.7.3.4 Load-bearing walls. Lintels in flat ICF
load-bearing walls shall comply with Table R611.7(2),
Table RR&11.7(3) or Table R611.7(8). Lintels in waf-
fle-grid ICF load-bearing walls shall comply with Table
R611.7(4), Table R611.7(5} or Table R611.7(8). Lintels
in screen-grid ICF load-bearing walls shall comply
with Table R611.7(6) or Table R611.7(7).

Where spans larger than those permitted in Table
R611.7(2), Table R611.7(3), Table R611.7(4), Table
R611.7(5), R611.7(6), R611.7(7) or R611.7(8) arc
required, the lintels shall comply with Table R611.7 (9).

R611.7.3.5 Nonload-bearing walls. Lintels in
nonload-bearing flat, waffle-grid and screen-grid ICF
walls shall comply with Table R611.7 (10). Stirrups are
not required.

R611.7.4 Minimum length of wall without openings. The
wind velocity pressures of Table R611.7.4 shall be used 1o
determine the minimum amount of solid wall length in
accordance with Tables R611.7(9A) through R611.7(10B)
and Tigure R611.7.4. Table R611.7(11) shall be used to
detcrmine the minimum amount of solid wall length for
townhouses in Seismic Design Category C, and all build-
ings in Seismic Design Categories Dy, D, and D, for all
types of ICF walls. The greater amount of solid wall length
requived by wind loading or seismic loading shall apply.
The minimum percentage of solid wall length shall include
only those solid wall segments that are 4 minimmum of 24
inches (610 mm) in length. The maximum distance between
wall segments included in determining solid wall length
shall not exceed 18 feet (5486 mm). A minimum length of
24 inches (610 mm) of solid wall segment, exiending the
full height of each wall story, shall occur at all-interior and
exterior corners of exleror walls.

R611.8 ICF wall-to-floor connections.

R611.8.1 Top bearing. Floors bearing on the top of ICF
foundation walls in accordance with Figure R611.8(1)
shall have the wood sill plate anchored to the ICF wall with
minimum ‘/y-inch (13 mm) diameter bolts embedded a
minimum of 7 inches (178 mm) and placed at a maximum
spacing of 6 feet (1829 mm)} on center and not more than 12
inches (305 mm) from corners. Anchor bolts for waf-
fle-grid and screen-grid walls shall be located in the cores.
In conditions where wind speeds are in excess of 90 miles
per hour (40 m/s), the '/-inch (13 mm} diameter anchor
bolts shall be placed at a maximum spacing of 4 feet (1219
mm) on center. Bolts shall extend a minimum of 7 inches
(178 mm) into concrete. Sill plates shall be protected
against decay where required by Section R315.
Cold-formed steel framing systems shall be anchoered to
the concrete in accordance with Section R505.3.1 or Sec-
tion R603.3.1,
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B T T o o MAXIMUM CLEAR SPAN, {feet-inches)
- {NMumber |s Middle of Span, A)* o B o
\ Supporting Light-Framed Suppaorting ICF Second Story
Supporting Roof Only . 2nd Story and Roof _ and Roof
! MINIMUM LINTEL
THICKNESS, T | LINTEL DEPTH, D |—— . — - —; Ground Snow Load
|___ (inches) {inches} 30 psf i 70 psf \ 30 psf 70 psf 30 psf Fopsi
g 4-9 3-10 : 3-4 3-5 3-1
a2 (0 9) 1 o . 08 _ ©6 @)
} 12 } 6-8 ! 5-0 4-5 46 40
(1-11y (1 3) H (1-1) (0-10) : (0-10) o8
3s l 16 7-11 } 6-0 5-3 5-4 4-10
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0 811 \ 60 60 | 6 5.6
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o I o10 -1 7-6 61 . 69 6-1
I R J, @-1) L@ @ o W1y ) ey o (16
g 1 52 42 310 3-5 _' 3.5 , 31
| (1-10) (1-2) (1-0) (0-9) [ (©10) (0-8)
12 6-8 | 5-5 5-0 ' 4-5 f 46 4-]
S RN 5 0) TN VO -1C) BN INN ¢ b)Y (14 ¢ v ) SN RN ¢ (2 5 S
. 6 7-10 ] 6-5 6-0 53 4 4-10
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20 8-10 | 7-3 6-9 6-0 | 6-1 5-6
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9-§ 5 8-0 7-5 6-7 : 6-8 6-0 |

o 24 €y | @y | e ey | G 25)
5 5-2 4-2 311 3.5 3_ 3-6 3-2
|

WALL CONSTRUCTION

TABLE R611.7(2)
MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS FOR FLAT LOAD-BEARING WALLS® 1
NO. 4 BOTTOM BAR SIZE

|
@6 | _a% | (-5 an ] ogn | @
2 6-7 : 55 5-0 4.5 4-6 J 4-]
e N2 S S e ) P2 S IR0 551)) S O 55 1) B B O )
75 16 79 1 6-5 5-11 5.3 ' 5-4 4-10
' 635 | (38 @3 | @s @en L o@n |
I s8 | 72 6-8 sit | e 55
- @10 | @8 @D T3 I =) 2-9)
J 24 9-6 ] 7-11 7—4_ 6-6 | &-7 G-0
i 82). LR N I 2 O N N 5 15 S A ¢ A (3-4)
2 52 f 42 311 3.5 i 3.6 i 3.2
. Gy | e (1-9) us | as) Q-2)
05 . 6-7 55 50 4-5 ; 4-6 4-1
| GO__ L GhH 6O | ea | e (1-11)
l 16 7-8 ; 6-4 5-1 5-3 ] 5-4 4-10
| (6-9) : {4-7) : (4-2) (3-3) ; (3-4) {2-8}

For 3T 1inch =25.4 ;nm, 1 feot = 304.8 mm, 1 pound per square inch = 6.895kPy, 1 pound per square foot = 0.0479 kPa.

a.

8

f.

This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assuymed equivalent reclanguiar cross section. When reinforcement with a miniroum yield strength of 60,000 psi is used, the span lengths in the shaded cells shall
be increased by 1.2 times the table values.

. This table is not intended to prohibit the use of ICF manufacturer’s tables based on cngineering analysis in accordance with ACI 318,
. Deflection criterion: £/240.
. Design load assumptions:

Floor dead load is 10 psf Attic live load is 20 psf
Floor live load is 30 psf Roof dead load is 13 psl
Building width is 32 feet ICF wall dead load s 69 psf

Light-framed wall dead load is 10} psT
No. 3 stirraps are regitired at &f2 spacing except no stirraps are required for the distance, (A}, shown in the middle portion of the span in accordance with Figure
R611.7(2) and Section R611.7.3.2.
interpolation is permitted between ground snow leads and between lintel depths.
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TABLE R611.7(3)
MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS FOR FLAT LOAD-BEARING WALLS?? «.o."
NO. 5 BOTTOM BAR SIZE

o ) MAXIMUM CLEAR SPAN, {feet-inches) (Number is Middle of Span, AP
| . Supporting Light-Framed 2nd Story | Supporting ICF Second Story and
MINIMUN LINTEL | Supporting Raof ___ . andRoof L Roof _
THICKNESS, T  LINTEL DEPTH, D .- | - Ground Snow Load S ———
finchesy {inches) ' 30 psf \ 70 pst 30 pst 70 pst 30 psf 70 pst
8 4-9 4.2 o311 3-7 3-7 3-5
I - 09 | ©8) _] (06 __ (0-6) {0-5)
2 72 6-3 5-11 5-5 5-5 50
_— (1-11; R 4 B ) N {1-1 O-10r {0-10} i A0-8)
15 6 96 ! 8-0 7-4 6-6 ! 6-7 _ 5-11
. _ 4 25 a-oy 1 d& | _{4-2) . a2 (1-0}
. 20 11-1 9-1 8-4 .75 i 7-6 :: 6-9
(3-3) _ {2-3) (1-11] i(1-6) : 17 (1-3}
04 12-2 : 10-0 9-3 82 : -4 7-6
_ (4-1) (2-9) 2-4) -0y (1-11) : (1-00 . _
5 5-6 4-10 4.7 4.2 4-2 3-10
_ -1y {1-2) a-o 09 {0-10) ! _(0-8)
12 8-3 6-9 6-3 5-6 57 : 5-0
o (3-0) 20y (19) (-4 A1 ? a-1y |
55 » 99 8-0 7-5 |66 6-7 | 6-0 :
. . -1 2-% (2-5) K1-1D -y ey
| % 10-11 9-0 8-4 75 76 69
— 53 (3-6} S ) TR EY ) N N V.2x) E DU ¢ t) B
” 12-0 9-11 9-3 i 82 8-3 7-6
. o | @y 1 3R 2 (30 (2-5)
g 6-1 5-2 4-9 | 4-3 4-3 3-10
(2-6) (1-8) -~ (1-3) : (1-1) : (-1 : (O-113 |
- 8-2 6-9 6-3 56 i 57 : 5-0
(4-0n (2-8) 24 (1-10) T 1Y) T U 0 3 ) B
75 , 6 9.7 7-11 7-4 66 6-7 6-0
' , (350 |38y L. Gy BN V= ) B SN vy ) E R 7.5 B
| 20 10-10 8-11 8-4 74 7-6 6-9
[ _ (6-10) (4-8) @2y ] (3-3) . £3-4) . 2-9)
' 11-10 9-10 9.2 8-1 83 7.5
| o= E R G S A ) S B D W O V'S | B U S W
6-4 ; 5-2 i 4-10 43 4-4 3-11
8 ey 0 en L a9 as | s, | a2
! | 0 8-2 6-8 6-2 _ 5-6 5-7 50
: | SN = ) S PR .1 ) R .1 ) B ¢ 3 2-3) 0o (-1 |
05 6 L 96 b e b e &7 1 5N
- Lo L W D 3-3) 34 ] 28y
- 10-8 810 8-3 j 74 7-5 6-9 :
(8-4) G10) L 54 | @ | @3 a6y |
! 24 11-7 9-9 : 9-0 S8 8-2 7-5
L _ o {1G-0) (6-113 P (o) I L) {5 4%

For SI. 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895kPa, | pound per square foot = 0.0479 kPa.

a.

This table is based on concrete with a mininwum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assumed equivalent rectangular cross seciion, When reinforcement with a minimum vield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 timnes lhe table values.

b, This table is not intended to prohibit the use of ICF manufacturer’s tables based on engineering analysis in accordance with ACI 318.

x]

. Deflection criterion: L/240,

. Design load assumptions:
Floor dead load is 10 psf Attic live load is 20 psf
Floor live load is 30 psf Roof dead foad is 15 psf
Building width is 32 feet ICF wall dead load is 69 psf

Light-framed wall dead load is 10 ps[ X
. No. 3 stirrups are required at /2 spacing except no stirrups are required for the distance, (A), shown in the middle portion of the span in accerdance with Figure
R&1L.7(7) and Secuon RE11.7.3.2, '

. Interpolation is permitted between ground snow leads and between linte! depths.,
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TABLE R611.7(4)
MAXIMUM ALLOWABLE CLEAR SPANS FOR WAFFLE-GRID ICF WALL LINTELS® »-o4.f

L _ NO. 4 BOTTOM BAR SIZE
T ' MAXIMUM CLEAR SPAN {feet-inchas)
‘ - (Number is Middle of Span, A)®
Supporting Light-Framed 2nd Story ] Supporting ICF Second Story and
Supporting Roof and Roof | Roof
| NOMINAL LINTEL LINTEL
THICKNESS T2 DEPTHD | Ground Snow Load
[ {inches) {inches) [ 30 pst 7opsf 30 psf f 70 psf 30 pst : 70 psf
| g 5-2 42 3-10 3.5 3-6 32
' B SR (V3§62 B IS (Vo RN NN (Y S SN (Lo N IS (o ) N SN V).
\ I 6-8 : 5.5 50 ‘ 45 4.7 42
5 e (1-5) i (0-11) (0-8) -7 08 . (06 |
‘ ; 6 711 6-6 60 . 53 56 | an
. {1-11) (- a-n | ({0-10) 1y (0-9)
0 8-11 7-4 69 | 6o 63 | 5-7
(2-6) . L8 -5 \ R € G0V I O 5 SO B (ol VN
2 9-10 81 76 67 610 | 6-2
(3-0) 2-0y (19 a4y (1-5) (1-2)
g ( 5.2 ! 4.3 3-11 ' 3-5 3-7 32
e | ©n (0-6) (0-4) ©s | o
12 6-8 ; 5-5 5-1 \ 4.5 4-8 : 4-2
s [ ey | @9 | 0N | 08 | ©
g 6 7-10 1. 65 6-0 5-3 5-6 4-11
. . dan | (-4 DR ¢ £ O SN LA L) DU (G-11) : ©-9)
0 8-10 | 7-3 6-9 6-0 6-2 ! 5-7
(2-6) ! (1-8) (-3 ; -, (i-2) ‘ (0-11}
9 0.8 ’ 8-0 5 67 &0 | 62
| (3-0) | (2-0) (1-9) (1-4) (1-5) | (1-2)

For SI: 1inch =254 mm, | foot = 304.8 mm, | psi = 6.895kPa, 1 psf = 0.0479 kPa.

a.

This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum yield strength of 40,000 psi and an
assuined equivalent recranpgular cross section. When reinforcement with a minimur yield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 times the table values,

b. This table is not intended to prohibis the nse of ICF manufacturer's tables hased on engineering analysis in accordance with ACI 318,

L]

a3

. Deflection criterion: £/240,

. Design foad assumptions:
Floor dead load iz 10 psf Attic hve Joad 15 20 psf
Floor live load is 30 psl Roof dead load is 15 pst
Building width is 32 feet ICF wall dead joad is 55 psf

Light-framed wall dead load is 10 psf

. No. 3 stirrups are required at &2 spacing cxcepl no stirrups are required for the distance, (A), shown in the middle portion of the span in accordance with Figure

R611.7(2} and Section R611.7.3.2.

. Interpolation is permitted between ground snow loads and between lintel depths,
. For actwal wall lintel width, refer to Tahle R611.2,
. Lintel width corresponds to the neminal waffle-grid 1CF wall thickness with a minimum thickness of 2 inches.
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WALL CONSTRUCTION

TABLE R611.7(5)
MAXIMUM ALLOWABLE CLEAR SPANS FOR WAFFLE-GRID ICF WALL LINTELS® % ¢!
NO. 5 BOTTOM BAR SIZE

! o . MAXIMUM CLEAR SPI\N {feet. |nches} _
(Number Is Middle of Span, A)® L
i Suppomng Light-Framed 2nd Stary l Supporting ICF Second Story and
: L_ Supporting Roof _ . _ andRoof ) Roof ]
NOMINAL LINTEL !
THICKNESS, T&" | LINTEL DEPTH D : Ground Snow Load
{Inches) {Inches) 30 pst 70 psf 30 pst ! 70 psf | 30 psf 70 pst
o i’ 5-4 4-8 | 4-5 4-1 4-5 | 3-10
. L ©1y ] ©D (0-6) (-9 (0-5) (0-4)
2 8-0 6-9 ! 6-3 5-6 6-3 5-1
i RSN AN ¢ ) B I (053 9 ) S 0-9 (0-7) . (0-8) (0-6)
p 6 9-9 8-0 7-5 16-6 7-5 6-1
{1-11) ) {1-4) (1-1) {O-IU) {0-i 1y | (0-9)
20 10§ 91 85 75 85 | en
. e [ (¥ a5 | oan - a2 g @1y
” 12-2 10-0 9.3 82 9-3 7-8
- I L. G 2-0y a4-9) {1-4) -3 A1-2)
i q | 60 52 4-9 43 49 3-11
. L. (0-10) o-n | ©Q6) |_©4 | (05 )
| 2 | 83 6-9 6-3 . 5-6 6-3 52 ]
| (1-5) o1y Fo. 0% | 0-7) 0-8) ! {0-6) Rk
o ” —E 8-0 7.5 £6-6 7-5 6-1
Q- (1-4) (1-1) (0-10) (0-11) (0-9)
20 ; 10-11 9-0 8-4 ‘7.5 8-4 6-11
; | @6 (8 U B N (B a2 ] e
” 12-0 9-11 9.2 | 8-2 9.2 7-8
| . I )] 2-0) (1-9) ; (1:4) (1-3) ] (1-2)
For 81:  1inch =254 mm, 1 foot = 304.8 mun, 1 psi = 6.895kPa, | ps[=0.0479 kPa

4. This table is based on concrete with a minirmum speeified compressive strength of 2,300 psi, reinforcing steel with a minimum yield sirength of 40,000 psi and an

assumed equivatent rectangular cross seclion. When reinforcement with a minimum yield strength of 60,000 psi is used the ypan lengths in the shaded cells shall be

increased by 1.2 times the table values.
b. ‘This table is not intended to prohibit the use of ICF manufactorer’s tables based on engincering analysis in accordance with ACE 318,
. Dieflection criterion: 7./240.
d. Design load assumpticns:

o

Floor dead 1oad is 10 psf
Floor live foad is 30 psf
Building width is 32 feet

Eight-framed wall dead load is 10 psf

Adttic live load is 20 psf
Roof dead load is 15 psf
ICF wall dead load is 53 psf

e. No. 3 stirrups are required at 4/2 spacing except no stirrups are required for the dlstance {A), shown in the middie portion of the span in accordance with Figure
R611.7(2) and Section R611.7.3.2.
f. Intcrpolation is permitted between ground snow loads and between lintel dcplhs

. For actual wall lintel widih, refer to Table R611.2.

h. Lintel width corresponds to the naminal waffle-grid TCF wall thickness with a minimuom thickness of 2 inches.
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TABLE R611.7(6)
MAXIMUM ALLOWABLE CLEAR SPANS FOR SCREEN-GRID ICF LINTELS IN LOAD-BEARING WALLS® b < d=.%9
NO. 4 BOTTOM BAR SIZE

WALL CONSTRUCTION

| ’ MAXIMUM CLEAR SPAN (feet-inches)
F T
{ Supporting Light-Framed Second Supporting I[CF Second Story and
- Suppoiting Roof ___SteryandRoof | __ Roof |
; MINIMUM LINTEL | MINIMUM LINTEL i L f
THICKNESS, T i DEPTH, D : Maximum Groum::l Snow Load {psf) :
{inches)™ {inches) 30 | 70 30 | 70 ! 30 70
12 3-7 | 2-10 2-5 | 2-{) 2-0 NA
6 = I o .
| 24 9-10 | 8-1 7-6 ; 6-7 6-11 6-2
For SI: 1 inch =254 mm, 1 foot = 304.8 mm, 1 psi = 6.895kPa, 1 psf = 0.0479 kPa.

a.

b= o C ]

This table is based on concrete with 4 minimum specified compressive strength of 2,500 psi, reinforcing steel with aminimum yicld strength of 40,000 psi and an
assumed equivalent rectangular cross section. When reinforcement with 2 minimum yield strength of 60,000 psi is used the span lengths in the shaded cells shall be

increased by 1.2 times the table values.

Design load assumptions:
Floor dead load is 10 psf
Floor live load is 3 psf
Maximum floor clear span is 32 fi
Lighi-frame wall dead load is 19 psf

Anic live load is 20 pst
Rouf dead load iz 15 psf
ICF wall dead load is 53 psf

. Stirmup requirements:

Stirrups are not required for lintels 12 inches deep.

One No. 3 stirrup is required in each vertical core for lintels 24 inches deep.
. Interpolation is permitted hetween ground snow Toads,
. Flat ICF lintels may be used in lieu of screen-grid lintels.
. For actual wall lintel width, refer to Tuble R6i 1.2,

Linte]l width corresponds (0 the nominal sereen-grid ICF wall thickness.

TABLE R611.7(7)
MAXIMUM ALLOWABLE CLEAR SPANS FOR SCREEN-GRID ICF LINTELS IN LOAD-BEARING WALLS® bs9 1.9
NO. 5 BOTTOM BAR SIZE

. This table is not intended w prohibit the vse of ICF manufacturer’s tables based on engineering analysis in accordance with ACT 318.
. Deflection criterion: £/240.

MAXIMUM CLEAR SPAN (feet-inches)

Supporting Light-Framed Second

Supporting ICF Second Story and

Supporting Roof Story and Roof Raoof
: MINIMUM LINTEL | MINIMUM LINTEL i
THICKNESS, T DEPTH, D Maximum Ground Snow Load (psf)
(inches)™ {inches) 30 70 30 70 30 70
1
L 12 37 210 25 20 20| Na_
| 24 123 _00 L9383 87 78

For 8. 1inch =254 mm, 1 foot = 304.8 mm, 1 pound per square inch = 6.895kPa, 1 pound per square foot = 0.0479 kPa.

a.

o= =]

This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing steel with a minimum vicld strength of 40,000 psi and an
assumed equivalent rectangular cross section. When reinforcerent with a minimurn yield strength of 60,000 psi is used the span lengths in the shaded cells shall be

increased by 1.2 times the table values.

Design lead assumptions;

Floor dead load is 10 psf

Floor live doad is 30 psf

Maximum floor clear span is 32 fit
Light-frame wall dead Joad is 10 psf

Attic live lead is 20 psf
Roof dead load is 15 psf

. Stirrup requirements:

Stirrups are not required for lintels 12 inches deep.
One No. 3 stirrup is required in each vertical core for lintels 24 inches decp.
[nterpolation is permitted berween ground snow loads.

. Flat ICF lintels may be used in liew of screen-grid lintels.
. Bor aciual wall lintel width, refer to Table R611.2.

Lintel width corresponds to the nominal screen-grid ICF wall thickness.

2006 INTERNATIONAL RESIDENTIAL CODE®

ICF wall dead load is 53 psf

. This 1able is not intended to prohibit the usc of ICF manufacturer's tables based on ¢ngineering analysis in accordance with ACI 318,
. Defleciion criterion: £/240.
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WALL CONSTRUCTION

TABLE R611.7(8)
MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS WITHOUT STIRRUPS IN LOAD-BEARING WALLS? b.c.d.e.1.9.f
_(NO. 4 OR NO. 5) BOTTOM BAR SIZE

: MAXIMUM CLEAR SPAN (feet-inches}
| Supporting Light-Framed Second Supporting ICF Second Story and <‘
Supporting Roof Only ’ _ . _Storyand Roof . Roof
s | N INTEL MAXIMUM GROUND SNOW LOAD {psf) _ ,
(inches) {inches) 0 | 70 | 30 70 30 70 ‘
o - FlatICFLintel ]
s | 26 26 26 24 | 25 | 22
2 | 42| a2 4 310 3.10 37|
3.5 16 411 ] 4-8 _ 46 A2 42 |1 3-11
| 20 | 6-3 53 4-11 4-6 4-6 4-3 _I
) 24 7-7 6-4 . 6D 5-6 5-6 5-2 :
§ 210 26 b 26 2.5 2-6 22 |
12 48 44 P43 L3 | 30 | 37
5.5 .6 | .65 5-1 4-8 | a2 43 311
20 82 6-6 .60 54 35 1l 50
) N 98 | 71 74 | 66 6-7 61
3 3-6 2-5 27 2.5 2-5 2-2
2 .58 4-5 4-4 _. 40 310 37
s e 9 | el | 57 20 | an | a5
20 88 |12 68 511 60 . 55 ,
) e an [ 74 66 67| 60
8 | a2 | 3 29 2:5 25 22
T 671 | 5-1 47 311 40 37
os L 16 7w | 64 | s | os3 o s4 | 40
: 20 87 7.2 . 68 511 6-0 5.5
L o 24 U S P oo £ _ 3| 66 &7 1 _ 60 |
; | o WaifleGdICFLinel .. _ o
8 | 2 | 2-6 26 | .24 | 24 22
! .12 42 | 4-2 41 | 38 JI 3-9 -|____'_.3'7
C 6oy | 16 59 58 Csr | s 0 52 aw
| 0 ' 16 | 74 69 60 | 63 | 57 |
;! 24 9.2 ﬂ 81 | . 76 67 ' e 62

For SI: 1 inch = 25.4 mm; | foot = 304.8 mm; 1 pound per square foot = (. 04?9 kPa 1 pound per square lnch 6.865 kPa.

a. Table valnes are based on tensile reinforcement with a minimum yield strength of 40,000 psi (276 MPa), concrete with 2 minimum specified compressive strength
of 2,500 psi, and a building width (clear span) of 32 feei,

b. Spans located in shaded cells shall be permitted to be multiplied by 1.05 when conaretc with a minimum compressive stengeh of 3,000 psi is u-\cd orby 1.1 when
concrete with a minimum compressive strength ol 4,000 psi is used.

e. Deflection criterion is £/240, where L is the ¢lear span of the lintel in inches,

d. Linear inferpelation shall be permitted between ground snow loads and between llmel depths.

¢. Lintel depth, D, shall be permitted Lo include the available height of ICF wall Iocated directly above the lintel, provided that the increased lintel deplh spans the
entire length of the opening.

f. Spans shall be permitted to be multiplied by 1.05 for a building width (clear b]}&l’l) of 28 [eet.

. Spans shail be permitled to be multiplied by 1.1 for a building widih (clear \p.m) of 24 feat or less.

. ICF wall dead load 15 69 psf.

f=nll -+
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TABLE R611.7(9)

WALL CONSTRUCTION

MINIMUM BOTTOM BAR ICF LINTEL REINFORCEMENT FOR LARGE CLEAR SPANS IN LOAD-BEARING WALLS® 0% %.¢fh

__MINIMUM BOTTOM LINTEL REINFORCEMENT

| _ _ SupmningLigm-meed Second | Supp;ting I‘;Seco;mory and |
. . Supporting Light-Frame Roof Only Story and Roof | Light-Frame Roof |
IOKNESS 15 " DEPID L . Waximum Ground Snow Load (ps) ]
_{inches) . (inches) a0 70 | 30 | 70 30 I 70 ‘
Flat ICF Lintel, 12 feet- 3 inches Maximum Clear Span
|35 24 1#5 | #7 IR | DR ___L DR D/R J
S5 20 1#6 1#7 DR IWR /R DR
. _'__ 24 145 —_—- 1 #7 1#7 188 148 D/R
16 1#7;2#5% DR DR YR D/R VR
7.5 L 20 N 146, 244 ] 1#7,2#5 | #8; 2 #6 DR D/R /R
I 24 _1#6;2#4 ‘ 1 #7,2 #5 1 #7; 245 ; | #8; 2 #6 | #3; 246 1#8; 2 #6
6 | awmass | DR pR | DR DR DR
2.3 ‘ 20 | t#s2ee : awm205 148,246 ._ L#8;2%6 | 1 _EB_?Z#Q_E (1A% 286
L4 1#6244 } 147,245 1#7;245 | 147,246 | #8;2#6 [ | #9;2#6
Flat ICF Lintel, 16 feet-3 inches Maxi@_m Clear Span
55 2 147 D/R D/R : DR DR D/IR
7.5 ‘ 24 1 #7245 D/R D/R D/R D/R D/R
B85 | 24 1#7,24#5 L#9,2#6 1 #9, 2 #6 DR L DR /R
Waltle-Grid ICF Lintel, 12 feet-3 inches Maximum Clear Span
N A R e T DR . DR | DR _. _DR__
] 24 _'; 145 . 1#7,245 1 #7;2 85 1#8; 2#6 | #8,2#6 | D/R
%6 [ 1#24 [ _DR__ | DR | DR DR | DR
} 8 20 | 186244 147,245 148,246 | DR | DR DR
o -~ 24 L 145 _i 1 #7; 2 #5 #7245 [ 1#8246 | 1#8,2#6 = L#B 246
i Sereen-Grid ICF Lintel, 12 feet-3 inches Maximum Clear Span
| 6 24 \ 1 45 A#7 D/R /R D/R DR |

For 51:

linch =25.4 mrn, 1 foor = 304.8 mm, | psi = 6.895kPa. 1 psf = 0.0479 kPa.

a. This table is based on concrete with a minimum specified compressive strength of 2,500 psi, reinforcing stee] with a minimum yield strength of 40,000 psi and an
assumcd cquivalent rectangular cross sechion. When reintorcement with a minimum yield strength of 60,000 psi is used the span lengths in the shaded cells shall be
increased by 1.2 umes the table values,

e = oo

and screen-grid ICF wall thickness. Refer 1o Table R611.2 Tor actual wall thickness,
h. 1CF wall dead load varies based on wall thickness using 150 pef concrele density.

2006 INTERNATIONAL RESIDENTIAL CODE®

. This table is pot intended 10 prohibit the use of [CF manufacturers tables based on engineering analysis in accordance with ACI 318,
- T/R indicates design is reguired.
. Deflection criterion: £/240.

. Interpolation is permitted between ground snow loads and between lintel depths,
. No. 3 stirrups are required a maximum df2 spacing for spans greater than 4 feet.
. Actual thickness is shown for Rat lintels; nominal thickaess is given for wafle-grid and screen-grid lintels. Lintel thickness corresponds to the nominal waftle-grid
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WALL CONSTRUCTION ;

TABLE R611.7(9A)
MINIMUM SOLID END WALL LENGTH REQUIREMENTS FOR FLAT ICF WALLS (WIND PERPENDICULAR TO RIDGE)"><

; sE:B"ELE’v'L"le ,, o WIND VELOCITY PRESSURE FROM TABLE R611.7.4 {psf) | _|
PENGTH.L:  Roof 20 | 25 | 3 | a | a0 a5 | so 60 |
| WALL CATEGORY {feet) Slope | minimum Solid Wall Length on Building End Wall (feet)
[ _=taz_| 400|400 | 400 | 400 _| 400 400 400 | 400
| PR 17 400 4.00 4.00 4.00 400 . 400 425 \ 450
| 7029 | 400 _| 425 | 425 _| 450 | 475 475 | 500 ¢ 550
' 12:14 425 4.50 475 | 500 5.5 5.50 5.75 \ 625
\ Y 400 | 400 400 | 400 | 400 400 | 425 | 450
by - 32| 400 | 400 | a0 | 425 425 | 450 450 | ars
| 7128 | 425 4.50 4,75 500 | 525 . 350 5.75 ' 6.25 |
B 2129 | 475 | 500 525 | 575 6.00 6.50 635 ' 750
ANy & 400 | 400 | 400 | 400 ¢ _ 425 425 | 450 ‘ 475 |
1 | 502 1 400 4.00 425 4.50 450 | 475 5.00 5.25
a2t | aso | se0 | s2s | sso | oeoo | 625 | ss0 | 725
1One-Story or 'Top Story 12;124 5.00 | 5.50 B 600 6.50 7.00 _ 1.25 735 ‘ 8.75
of Twa-Story <102 i 4.00_ 400 | 425 425 | 450 | 450 435 | _ 500
0 512 400 | 425 | 450 4.75 475 500 | 525 5.50
m2 | o475 P o525 575 | 600 | 650_ . 700 | 725 | 800
12:124 5.50 6.00 . 16.50 7.25 775 | 835 .75 10.0
<2 | 400 | 425 | 425 . 450 | 475 475 o500 | 550
% 502 ¢ 425 | 450 4.75 ‘ 5.00 525 550 5.75 6.00
; | 7 5.25 575 | 625 | 675 725 _ 175 _B25 | 925
| 12:129 600 | 675 750 | 800 | 875 9.50 10.25 1.5
' <12 | 400 | 425 | _450 «)7 475 . 500 ' 525 525 | 575
: 512 450 115 500 ¢ 525 | 550 5.75 6.00 6.75
| [ | ss0 | 625 | e1s | 750 | s _ s | _sas | 1025
12:12 6.50 7.25 8.25 9.00 9.75 19.5 11.5 13.0
: =112 4.00 4.25 4.50 475 500 | 538 525 5.75
. | “ I 512 450 | 475 '5.00 525 550 575 600 | 675 |
! Do 4.50 500 | _i525 595 600 625 | _67a 7.25
|_ by | seo | 525 | 575 | 625 650 ' 700 725 | 825
i 12 | 450 | 475 | oS00 525 850 575 | 600 | 675 |
| by L2 | 475 5.25 '5.50 6.00 625 675 | 700 | 775
N A 525 | 875 625 1 075 | J7000 0 750 | 800 | 900 |
. 12:124 5.50 625 | w75 | 725 800 8.50 9.00 19.25
' £1:2 4735 | 500 550 0 575 | 625 | 650 675 | 7.50
W LS 525 | 575 625 675|135 | 150 8.00 9.00
‘ 2 e 575 6.50 700 | 775 . 835 . 900 | 950 | 1075
First Story of |l on2a | _eas 7.00 775 850 | 925 | w00 | 1075 | 1225
Two-Stery <102 500 | 550 575 625 6.75 7.25 7.50 850 !
v 512 ! 550 | 625 675 725 | 800 | 850 900 10.25
7028 625 700 | 775 875 9.50 10.25 1.0 12.5
|_ Loz ) 700 800 | 835 | 975 | 1075 | 115 | 125 | 14.35
<112 550 | 600 650 700 7.50 8.00 8.50 9.50
0 512 600 | 675 | 750 . 825 940 975 | 105 | 1175 |
724 | 700 | goo | so00 10.0 1075 | 1175 12.75 14.5
| . oz L o7as_ L ooon | owoo  oma2s | owas | ozso | wazs | g0 |
| .! < 112 575 1 650 ]__ﬂo___ _7.50 8.25 8.75 950 -, 1075 |
i o |32 L e 750 | 825 925 | 100 | 1075 , 1175 __ 1325
| 7120 135 500 | 100 110 | 1225 | 1325 145 1675
i 12:124 ‘ 875 0o | oms | 127 14.0 5.5 1675 195 |
((:ominue’id} '
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Footnotes to Table R611.7 (9A)

For §1: 1 foot = 304.8 mm; 1 inch = 25.4 mm; 1 pound per square foot = 0.0479kPa.
a. Table values are hased on a 3.5 in thick flat wall. Fora 5.5 in thick flat wall, multiply the table values by 0.9. The adjusted values shall not result in solid wall fengths

less than 4ft.

h. Table values are based on a maximum unsupported wall height of 10 £,

¢. Linear interpolation shall be permitied.

WALL CONSTRUCTION

d. The minimum solid wall lengths shown in the table are based on a building with an end wail iength “W of 60 feet und a roof slope of less than 7:12. Far roof slopes

of 7:12 or greater and end wall length “W™ greater than 30 feet. the mintmum solid wall length detcrmined from the table shall be muitiplied by:

1+ 0.4[(W-30/30].

TABLE R611.7(9B)
MINIMUM SOLID SIDEWALL LENGTH REQUIREMENTS FOR FLAT ICF WALLS (WIND PARALLEL TO RIDGE) b ¢
BUIL_DING END WALL_ - WD VEImF:i_IE:SSUHEEOM TA;LE ﬁ611.?.4 {pg;__ _ o
WALL CATEGORY WIDTH, W {fect) | 20 | 25 | 3 B | 5 | a0 | 4 | 50 | 60 |
| . Minimum Salid Wall Length on Building Side Wall (feet)

16 400 400 400 | 400 425 . 425 | 450 475 |
s 4.00 ‘ 4.5 450 | 475 475 5.00 5.25 5.50
Sct););i;o% oorgtgfy 32 450 :. 4.75 5.00 5.25 550 600 6.25 6.75
40 | so0 | 550 | 575 625 | 675 | 7.00 7.50 8.25
_ 50 1 575 625 | 700 | 750 8.25 8.75 9.50 10.75

| | 60 | 6s0 ' 750 | 825 | 925 | 100 ' 1075 | 1175 | 1325 |
\ i 16 425 1 450 | 475 5.00 525 550 575 | 650
24 475 535 | 550 | 600 625 | 675 7.00 8.00
\ First Story of |- 32 550|600 6.50 7.00 7.50 lI 8.00 8.75 9.75
I Two-Story | 40 625 7.00 750 8.25 9.00 9.75 10.5 12.0
= B 50 | 125 . 825 925 | 1025 | 1125 § 1225 | 1325 | 1525
‘ 60 850 | 975 | 110 1225 | 135 | 150 1625 | 1875

For SI: 1 foot = 304.8 mmy; 1 inch = 25.4 mm; 1 pound per square foot = 0.0479kPa.
a. Table values arc based on a 3.5 inthick flat wall. Fora 3.5 in thick flal wall, inultiply (he table values by 0.9, The adjusted values shall not result in solid wall lengths

less than 4t

b. Table values are based on a maximum unsupported wall height of 10 ft.

¢. Table values are based on a maximum 12:12 roof pitch.
d. Linear interpoiation shall be permitted.

2006 INTERNATIONAL RESIDENTIAL CODE®
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WALL CONSTRUCTION

TABLE R611.7(10)

MAXIMUM ALLOWABLE CLEAR SPANS FOR ICF LINTELS IN NONLOAD-BEARING WALLS WITHOUT STIRRUPS®D.ed

NO. 4 BOTTOM BAR

o o T i‘a‘lAXIMUM CLEAR SPAN ]
—_ ) Suppo;ing . Supporting ICF <‘
MINIMUM LINTEL THICKNESS, T MINIMUM LINTEL DEPTH, O . Lighl-Framed Nonbearing Wall Second Story and Nonbearing Wall
__ {inches}) {inches) ; {feet-inches} {feet-inches)
Fiat ICF Lintel
_ 8 11 3 o
} 12 1511 5] -
335 L 16 ~ 16—_3 - 6-11 o
0 163 8 ‘
_ 4 16-3 10-5
_ 8 N 16-3 o 4d _
- 12 16-3 7-0
55 16 _ 163 _ 9-7 _
. 20 163 12-0
B o “_ L 163 143 _
8 16-3 5-6
12 16-3 8-11
7.5 | 16 16-3 12-2 o
| 20 16-3 15-3
_ - S M I 163 | 16-3 N
3 o 163 . . 6-9 . |
12 16-3 10-11
9.5 16 ___ 13 1410 . |
20 163 16-3
24 16-3 16-3
:_— o o w;iifle-G(i_dEjF L.In.tel. B . _ _— ) L
| 8 o 9-1 ] 2-11
12 13-4 4-10 _
Gor8 16 163 T o A
; 20 16-3 B4
_ _ _ L 24 _ 16-3 _ 9-11
. _ o ) Screen-GridElTimel _ . _ ]
: ] 2 | 58 4
!1 6 L [ 24 | _16-3 B 9-1

For 8T. 1 foot = 304.8 mm; 1 inch = 25.4 mm; | pounds per square foot = 0.0479kPa.
a. This table is based on concrete with a minimum specified compressive strength of _2,5(}(] psi, reinforcing steel with a minimurn yield strength of 40,000 psi and an
assumed equivalent reclangular cross sechion.

b. This table is nol intended to prohibit the use of LCF manufaciurers tables based on engineering analysis in accordance with ACI 318.

¢. Deflection criterion is L/240, where L is the clear span of the lintel in inches,
d. Linear interpolation is permitted berween lintel depths.
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WALL CONSTRUCTION

TABLE R611.7(10A)

MINIMUM SOLID END WALL LENGTH REQUIREMENTS FOR WAFFLE AND
SCREEN-GRID ICF WALLS (WIND PERPENDICULAR TO RIDGE)**°

_ i WIND VELOCITY PRESSURE FROM TABLE R611,7.4
| S0 S N e e
CATEGORY {feet) ROOF SLOPE Minimum Salid Wall Length on Building End Wall {feet)
' < 400 | 400 | 400 . 400 | 400 | 400 | 400 | 425 |
| s [ a0 | 4w [ 400 | a0 | 400 | 425 | 4-2_5____4-%
| 7:12¢ 400 | 425 | 450 | 475 | 500 | 525 | 550 | 6.00
i 12:12¢ 425 475 | 500 | 550 575 | 600 6.50 7.00
| <112 400 | 400 | 400 | 400 | 400 | 425 | 425 | 450
‘ b Los2 | 400 | 400 | 400 | 425 | 450 | 450 | 475 | 500 |
|72 | 450 475 | 500 | 550 .75 6.25 6.50 7.25
L 500 | sso | 600 | es0 | 700 | 725 775 | 875
| <112 400 | 400 | 400 | 425 | 425 | 450 | 475 | 5.00
= 512 400 | 400 | 425 . 450 | 475 | 500 | 525 | 575
‘ 32 7:12¢ 475 | 525 | 575 | 625 | 650 | 700 - 7.50 | 850
One-Story or 12:12¢ 5.50 6.25 6.75 750 8.00 8§75 | 925 10.5
o Sty o b 1242 5 625 | | ] 50| _ 875 : 925 | 1
| Two Story e 400 400 | 425 | 450 | 450 | 475 | 500 | 550
5.12 400 | 425 | 450 | so0 | 525 | 550 575 | 625
%0 7:12¢ 525 | 575 | 625 | 700 | 750 | soo | 8s0 | 935
- 12122 | 600 | 675 | 775 850 | 925 | w0 1075 | 1225
< 400 425 | 450 | 475 | 500 | 525 | 550 | 6.00
| | sa2 425 | a7s | 500 | s25 | ss0 | eoo | 625 | 700
| %0 RN 575 650 | 700 | 775 | 850 | 925 | 975 | 1125
B 12:12¢ 675 | 775 | 875 | 915 | 1075 | s | 125 | 145
| <12 425 450 | 475 1 500 | 525 | 550 | 575 | 650
o 5:12 450 so0 | s2s | 535 | 600 | 650 | 635 | 175
| 7:12% 625 700 | 800 | 875 | 950 | 1025 | 1125 | 12.75
| 12:12¢ 750 | 875 | 975 | 10 ; 120 | 1325 | 1425 | 165
| | stz | 425 . 450 | 475 | s00 | 525 | S50 | 575 | 650 |
y 52| 450 500 | sas | sys | 600 | 650 | 635 | 775
| Tl | 4795 525 | 575 6.25 6,75 7.25 735 8.75
12:12¢ 525 | 575 | 650 | 700 | 750 | 800 | 875 | 975
chr 450 50 | sos | s75 | 625 6s0 | 700 | 775
5:12 3.00 | 575 6.25 6.75 7.25 775 8.25 0.25
| # R s75 | 625 | 700 | 775 | 825 | 900 | 975 | 1.0
First Story of | 12:12¢ 6.25 ‘ 700 | 7751 850 | 950 | 1025 | 110 | 1275 |
Two-$lory <12 500 | 550 | 600 : 650 | 700 | 750 | 800 | 9.00
512 575 ' e25 | o700 | 775 | 825 | 900 | 975 1.0
32 Y 650 725 825_| 900 | 100 | 1075 | 1175 | 135
1212¢ 1 725 | 825 | 9as | 1025 | 125 | 125 135 | 155
<1212 550 | 600 | 650 | 725 | 795 | 850 | 9.00 | 1025
5:12 625 700 | 775 | 875 | 950 | 1025 110 | 1275
“ 7:12¢ 725 825 | 925 | 105 | 115 | 125 |, 1375 | 1575
| , 12122 | 800 | 950 | 075 1 120 | 1325 | s 1575 | 1835
{continued)
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WALL CONSTRUCTION

TABLE R611,7(10A}—continued

MINIMUM SOLID END WALL LENGTH REQUIREMENTS FOR WAFFLE AND

SCREEN-GRID ICF WALLS (WIND PE:HPENDICULAH TO RIDGE)*"*

' __WIND VELOCITY PRESSURE FROM TABLE R611.7.4 o
amomeses e T o s [
WALL CATEGORY |  (feet) | ROOF SLOPE | Minimum Solid Wall Length on Building End Wall {feet)
|: | =112 600 | 675 T 750[_}00_ _ 875 | 9450 10.25 _
. 50 5:12 7.00 8.00 : 900 10.0 11.0 I 12.0 130 1 1475
712t 8.25 950 | 10.75 12.25 13.5 I_ 14.75 160 18.75 |
First Storyof | 12:129 8.25 1.0 | | 125 | 140 15.5 17.25 1875 | 22,0 !
Two-Story <1:12 | 6.50 725 0 B2 ¢ %00 | 100 | 1035 1175 | 1335
52 L 775 | 8750 100 | 1125 | 1225 135 | 1475 17Ij
50 7:124 | 925 10.75 | 12.25 14.0 5.5 | 17.0 18.5 2175
L : 12:128 10.5 12.25 14.25 16.25 18.0 ‘ 20.0 2175 | 233 :‘
For 81: 1 [oot=304.8 mm; 1 inch = 25.4 mm; 1 pound per square foot = 0.0479kPa.

a. Table values arc based on a 6 in (152.4 mm) thick nominal waifle-grid wall. For a % in thick nominal waffle-grid wall, multiply the able vatues by 0.90.

b. Table values are based on a maximunt unsupported wall height of 10 fi. .

¢. Linear interpolation is permitted.

d. The minimum solid wall iengths shown in the table are based on a building with an end wall length W™ of 60 feet and a root slope of lzss than 7:12. For roof
slopes of 7:12 or greater and end wall length “W™ greater than 30 feet, the minimum solid wall length determined from the table shall be multiplicd by: 1 +0.4

[(W-300/30].

TABLE R611.7(10B)

MINIMUM SOLID SIDE WALL LENGTH REQUIREMENTS FOR 6-INCH WAFFLE AND
SCREEN-GRID ICF WALLS (WIND PARALLEL TO RIDGE)*"=*

WIND VELOGITY PRESSURE FROM TABLE R611.7.4 (psf)

? BUILDING ENDwaLL |— 20— 28 | -3 | [ _a | s ' s | e
_ WALL CATEGORY WIDTH, W (feet} Mlnlm;um Solid Wall Length on Building Side Wall_{fegt) B
16 4.00 I_'__4A00_| 4.00 425 4.25 4.50 475 500
24 4.00 \ 425 A50 | 500 | 525 | 550 575 | 625
One-Story or Top 32 450 ¢ 500 |_5£ | 575 6.25 675 | 700 . R.00 |
Story of Two-Story 40 5.25 600 650 | 7,00 7.75 825 875_ | 100
50 6.50 7.25 | 8.00 9,00 9,75 10.75 | 11.5 ] 13.25
- | 60 7.75 8.75 100 | 1125 12.25 135 145 170 |
I 450 | 475 | s25 | 550 | 535 625 | 650 | 725
| 24 ' so0 | o575 | eas 6.75 7.25 7.75 825 | 950 |
First Story of L_ 32 600 675 | 750 8.25 9.00 9.75 105 120
Two-Story 40 | 100 800 | 900 | 100 11.0 12.0 130 150
50 830 975 | 1l25 125 | 140 | 1525 1675 i 19.5
‘ 60 10.25 12.0 13,_?5_l 15.5 1725 | 190 \ 21,0 1 245
For S1: | foot = 304.8 mm; 1 inch = 25.4 mm; | pound per sguare toot = 0.0479kPa.

a. Table values are based on a 6 in thick nominal waifle-grid wall. For a ¥ in lhick nomunal walfle-grid wall, muliiply the table values by 0.90.
b. Table values arc based on a maximum unsupported wall heighe of 10t
¢. Table values are based on a maximum 12;12 ool pitch.
d. Linear interpolation shall be permited.

212

2006 INTERMATIONAL RESIDENTIAL CODE®



WALL CONSTRUCTION

TABLE R611.7(11)
MINIMUM PERCENTAGE OF SOLID WALL LENGTH ALONG EXTERIOR WALL LINES FOR TOWNHOUSES IN SEISMIC DESIGN

CATEGORY C AND ALL BUILDINGS IN SEISMIC DESIGN CATEGORIES D, D, AND D,2®

MINIMUM SOLID WALL LENGTH (percent)
. B h Wall Supporting Lighi-Framed Wall Supporting ICF Second Story
SEISMIC DESIGN CATEGORY (SDC) | One-Story or Top Story of Two-Slory Second Story and Roof i and Roof
Tawnhouscs in SDC C* 20 pereent 25 percent 35 percent ]
_______ D¢ i _ 25percent 30 percent 40 percent
D, :s 30pereent ... ._35percent _ AS5percent

For 81 | inch = 25.4 mm; 1 mile per hour = 0.447 m/s.

a. Base percentages are applicable for maximum wisupported wall beight of 10-feet, light-frame gable construction, and all [ICF wall types. These percentages
assume that the maximum weight of the interior and extertor wall finishes applied to ICF walls do not exceed 8 psf.

b. For all walls, the minimum required Tength of solid walls shall be based on the table parcent value multiplicd by the minimum dimenston of a rectangle inscribing
the overall building plan.

c. Wails shall be reinforced with a minimum No. 5 bar {Grade 40 or 600} spaced a maximum of 24 inches on center each way or a No. 4 bar spaced a maximum of 16
inches on center each way. (Grade 40 or 60) spaced at a maximuni of 16 inches on center each way.

d. Walls shall be constructed with a minimum concrete compressive strength of 3,000 psi and reinforeed with minimum #5 rebar (Grade 60 ASTM A 706) spaced a
maxinmerm of 18 inches on center each way or No. 4 rebar (Grade 60 ASTM A706) spaced at a maximum of 12 inches (304.8 min) on center each way. The mini-
mum thickness of flal JCF walls shall be 5.5 inches. :

TABLE R611.7.4
WIND VELOCITY PRESSURE FOR DETERMINATION OF
MINIMUM SOLID WALL LENGTH®

B | _ VELOCITY PRESSURE (pst)
WIND SPEED - - - Exposure® __
(mpm* ¢ B c R B
85 | 14 19 23
90 16 21 l 25
100 19 i 26 -_ 31
110 23 32 3
120 27 L 38 IR - S
10 32 4 52
o140 37 . 51 60
150 | _ 43 5 . 69°

For 81 1 pound per square [oot = (0.0479 kPa;, | mile per hour = 0.447 m/fs,

a. Table values are based on ASCE 7-98 Figure 6-4 using a mean roof height of
351t

b Exposure Calegories shall be determined in accordance with Seclion
R301.2.1.4,

c. Design is required in accordance with ACI 318 and approved manufacturer
guidelines.

d. Interpolation is permitted between wind speeds.

R611.8.1.1 Top bearing requirements for Seismic
Design Categories C, Dy, 1), and D,. For townhouses in
Seismic Design Category C, wood sill plates attached o
ICFF walls shall be anchored with Grade A 307,
*-inch-diameter (10 mm} headed anchor bolts embed-
ded a minimum of 7 inches (178 mm) and placed at a
maximum spacing of 36 inches (914 mm) on center. For
all buildings in Seismic Design Category D, or Dy, wood
sitl plates attached to ICF walls shall be anchored with
ASTM A 307, Grade A, ¥s-inch-diameter (10 mm)
headed anchor bolts embedded a minimum of 7 inches
{178 mm) and placed at a maximum spacing of 24 inches
{610 mm}) on center. For all buildings in Seismic Design
Category D, wood sill plates attached to ICF walls shall

2006 INTERNATIONAL RESIDENTIAL CODE®

be anchored with ASTM A 307, Grade A, ¥-inch-diam-
eter {10 mm) headed anchor bolts embedded a minimum
of 7 inches (178 mm) and placed at a maximuom spacing
of 16 inches (406 mm) on center. Larger diameter bolts
than specified herein shall not be used.

For townhouses in Seismic Design Category C, each
floor joist perpendicular to an ICF wall shall be artached
to the sill plate with an [8-gage [(0.0478 in.} (1.2 mm)]
angle bracket using 3 - 8d common nails per leg in accor-
dance with Figure R611.8(1). For all buildings in Seis-
mic Design Category D, or D,, each floor joist
perpendicular to an ICF wall shall be attached to the sill
plate with an 18-gage {(0.0478 in.) (1.2 mm}] angle
bracket using 4 - 8d common nails per leg in accordance
with Figure R611.8(1). For all buildings in Seismic
Design Category D,, each floor joist perpendicular to an
ICF wall shall be attached to the sill plate with an 18-gage
({0.0478 in.) (1.2 mm)] angle bracket using 6 - 8d com-
mon nails per leg in accordance with Figure R611.8(1).

For ICF walls parallel to floor framing in townhouses
in Seismic Design Category C, full depth blocking shall
be placed at 24 inches (610 mm) on center and shall be
attached to the sill plate with an 18-gage [(0.0478 in.)
(1.2 mm)] angle bracket using 5 - 8d common nails per
leg in accordance with Figure R611.8(6). For ICF walls
parallel to floor framing for all buildings in Seismic
Design Category D, or D, full depth blocking shall be
placed at 24 inches (610 mm) on center and shall be
attached to the sill plate with an 18-gage [(0.0478 in.)
(1.2 mm)] angle bracket using 6 - 8d commaon nails per
leg in accordance with Figure R611.8(6). For ICF walls
parallel to floor framing for all buildings in Seismic
Design Category D,, full depth blocking shalt be placed
at 24 inches (610 ;mm) on center and shall be attached to
the sill plate with an 18-gage [(0.0478 in.) (1.2 mm)]
angle brackel using 9 - 8d common nails per leg in accor-
dance with Figure R611.8(6).
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WALIL. CONSTRUCTION

MIDDLE OF SPAN, A

NO. 4 CONTINUOUS BAR s NOT REQUIRING STIRRUP:
AS REQUIRED IN &t SEE TABLE R611.7(2). R;:.J1 1?7(5}.
SECTION R611.7.1 - R611.7{4), R611.7(5), OR RB11.7(8)
TOP OF WALL STORY LINTEL REINFORCEMENT
/ AS REQUIRED
N e _ i -
I e 3|8 —f |
=1k A
Elm
S : ZLINTEC= ]
g
&
4 S .
s '
7 # ra
e !
| 24 | / L= 2 (061 m) 24 |
to.el m 0.6 m)
A . \Z":a;E;REiNFORCEMENT
WALL REINFORCEMENT AS REQUIRED PER
AS REQUIRED TABLE R611.7(1)

FIGURE R611.7(2)
REINFORCEMENT OF OPERNINGS

1.5 1N, MIN.

251N, M&X.—| r,_ T_-l

SV Y T NO. 4 8AR LINTEL
. S REINFORCEMENT REQUIRED
SEE TABLE R611.7(2), PR S

R611.7(3). R811.7(8), d TV T R MINIMUM NG, 3 STIRRUP
R611.7(8) OR R611.7(10). —— D Ca AT AS REQUIRED :
.y }
™ INSULATING FORM :
i
a |
1.5IN.MIN, __| |
2.5 IN. MAX. HORIZONTAL LINTEL |

REINFORCEMENT AS REQLERED

For 81: 1 inch = 25.4 mm. : I
NOTE: Section cut through flat wall. :

FIGURE R611.7(3)
ICF LINTELS FOR FLAT AND SCREEN-GRID WALLS
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WALL CONSTRUCTION

1.5 IN. MiN.

MINIMUM NO. 3 STIRRUP AS
REQUIRED

NQ. 4 BAR LINTEL
REINFORCEMENT REQUIRED

CONCRETE WEB (HIDDEN
SEE TABLE R611.7(4), e D ( H
RE41.7(5), R611.7(8),

RG611.7(9) OR
BE11.7(10). YERTICAL CONCRETE
CORE
| _3 (NSULATING FORM
151N MIN. ___
2.5IN. MAX, HORIZONTAL LINTEL

REINFORCEMENT AS REQUIRED

For St: 1 inch = 25.4 mum.
NOTE: Section cur through vertical core of a waffle-geid lintel.

FIGURE R611.7(4)
SINGLE FORM HEIGHT WAFFLE-GRID LINTEL

NO. 4 BAR LINTEL REQUIREMENT
REQUIRED

CONCRETE WEB (HIDDEN}

SEE TABLE R611.7(4),
R611.7(5), R&11.7(8),

RE11.7(0) OR R611.7{10). — . D MINMMUM NO . 3 STIRRUP AS

REQUIRED

VERTICAL CONCRETE
CORE
¥ INSULATING FORM
1.5 IN. MIN.
2.5 IN. MAX HORIZONTAL LINTEL

REINFORCEMENT AS REQUIRED

For SI:  1inch =254 mm.
NOTE: Section cut through vertical core of 2 watfle-grid lintel,

FIGURE R611.7{5)
DOQUBLE FORM HEIGHT WAFFLE-GRID LINTEL
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WALL CONSTRUCTION

1-1/2" (36 mm) MINIMUM
2-172"

SEE TABLE R6M.7(6), —— D d!
R611.7(7), R611(9), '
OR R611.7(10)

1-1/2" (36 mm) MINIMUM — :’_
2-142" (64 mm) MAXIMUMJ .

— No. 4 BAR LINTEL REINFORCEMENT

- VERTICAL CONCRETE CORE

~--— INSULATING FORM

HORIZONTAL LINTEL REINFORCEMENT
AS REQUIRED

FIGURE R611.7(6)
SINGLE FORM HEIGHT SCREEN-GRID LINTEL

1-1/2" (36 mm) MINIMUM
2.1/2" (64 mm) MAXIMUM [

SEE TABLE R611.7(8), ——p
R611.7(7), R611(9),
OR R611.7(10)

1-1/2" {36 mm) MINIMUM
2-1/2" {84 mm} MAXIMUM [

No. 4 BAR LINTEL REINFORCEMENT

MINIMUM No. 3 STIRRUP AS REQUIRED
VERTICAL CONCRETE CORE

INSULATING FORM

HOREZONTAL LINTEL REINFORCEMENT
AS REQUIRED

FIGURE R611.7(7)
DOUBLE FORM HEIGHT SCREEN-GRID LINTEL

R611.8.2 Ledger bearing. Wood ledger boards supporting
bearing ends ot jotsts or trusses shall be anchored to flat ICF
walls with minimum thickness of 5.5 inches (140 mm) and
to waffle- or sereen-grid ICF walls with minimuam nominal
thickness of 6 inches (152 mm) in accordance with Figure
R611.8{2). R611.8(3}, R611.8(4) or R611.8(5) and Table
R611.8(1). Wood ledger boards supporting bearing ends of
joists or trusses shall be anchored to 1at ICF walls with min-
imum thickness of 3.3 inches (140 mm) in accordance with
Figure R611.8(5) and Table R611.8(1). The ledger shall be
a minimum 2 by 8, No. 2 Southern Yellow Pine or No. 2
Douglas Fir. Ledgers anchored to nonload-bearing walls to
support floor or roof sheathing shall be attached with '/; inch
(12.7 mm) diameier or headed anchor bolts spaced a maxi-

216

mum of 6 feet (1829 mm) on center. Anchor bolts shall be
embedded a minimum of 4 inches (102 mm) into the con-
crete measured from the inside face of the insolating form,
For insnlating forms with a face shell thickness 6f 1.5 inches
(38 mm} or less, the hoke in the form shall be a minimum of 4
inches (}02 mm) in diameter. For insuiating forms with a
face shell thicker than (.5 inches (38 mm), the diameter of
the hole in the form shall be increased by 1 inch (25 mm) for
each '/, inch (13 mm) of additional insulating form face
shell thickness, The ledger board shatl be in direct contact
with the concrete at each bolt location. |

|
R6118.2,1 Ledger bearing requirements ifnr Seismic
Design Categories C, Dy, D and ;. Additional anchor-
age mechanisms connecting the wa}] to the floor systermn
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WALL CONSTRUCTION

CONCRETE

- REINFORCEMENT AS REQUIRED

A

| MAXIMUM B

o

—— REINFORCEMENT AS REQUIRED

- LAP SPLICE

FIGURE R611.7.1.4

LAP SPLICES

shall be installed at a maximum Spacing of & feet (1829
mm) on center for townhouses in Seismic Design Category
C and 4 feet (1220 mm) on center for all buildings in Seis-
mic Design Categories Dy, D, and D,. The additional
anchorage mechanisms shall be attached to the ICF wall
reinforcement and joist raflers or blocking in accordance
with Figures R611.8(1) through R611.8(7). The additional
anchorage shall be installed through an oversized hole in
the ledger board that is '/, inch (13 mm) larger than the
anchorage mechanism diameter to prevent combiped ten-
sion and shear in the mechanism. The blocking shall be
attached to floor or roof sheathing in accordance with edge

tion ta those required by Section R611.8.3, Edge spacing
of fasteners in floor and roof sheathing shall be 4 inches
(102 mm) on center for Seismic Design Category Dy or I, I
and 3 inches (76 mm) on center for Seismic Design Cate-
gory D,. In Seismic Design Categories Dy, D, and D,, all []
sheathing edges shall be attached 1o (raming or blocking.
Minimum sheathing fastener size shall be 0.113 inch (3
mm) diameter with a minimum penetration of 1%-inches
{35 mmy} into framing members supporting the sheathing.
Minimum wood structural panel thickness shafl be 7/,
inch (11 mm) for roof sheathing and #%;, inch {18 mm) for
floor sheathing, Vertical offsets in floor framing shall not

fastener spacing. Such additional anchorage shall not be be permitted.

accomplished by the use of toe nails or nails subject to with-

d_rawa] nor shali such_:mchoragc ipcc?hamsms mduce_ ten- R611.9 ICF wall to top sill plate (roof} connections. Wood
sion stresses perpendicular to grain in ledgers or nailers. || plates attaching roof framing to ICF walls shall be anchored

The capacity of such anchors shall result in connections with minimum '/ inch (13 mm) diameter anchor bolt embed-
capable of resisting the design values listed in Table ded a minimum of 7 inches (178 mm) and placed ai 6 feet (1829
R611.8(2).The diaphragm sheathing [astencrs applied  mm) on center in accordance with Figure R611.9. Anchor bolts
directly to a ledger shall not be considered effective in pro- - shall be Jocated in the cores of waffle-grid and screen-grid ICF
viding the additienal anchorage required by this scetion. walls. Roof assemblies subject to wind uplift pressure of 20
Where the additional anchorage mechanisms consistof ~ pounds per square foot (1.44 kPa) or greater as established in
threaded rods with hex nuts or headed bolts complying Table R301.2(2) shalt have rafter or truss ties provided in
with ASTM A 307, Grade A or ASTM T 1554, Grade 36, accordance with Table R802.11.
the design tensile strengths shown in Table R611.9 shall
be equal to or greater than the product of the design values
listed in Table R611.8(2) and the spacing of the bolts in
feet (mm). Anchor bolts shall be embedded as indicated in
Table R611.9. Belts with hooks shall not be used.

R611.8.3 Floor and reof diaphragm construction. Floor
and roof diaphragms shall be censtructed of wood structural
panel sheathing attached to wood framing in accordance with
Table R602.3(1) or Table R602.3{2) or 10 cold-formed steel
floor framing in accordance with Table R305.3.1(2) or to
cold-formed steel roof framing in accordance with Table
RE04.3.

R611.8.3.1 Floor and roof diaphragm construction
requirements in Seismic Design Categories Dy, D, and
D,. The requirements of this section shall apply in addi-

R611.9.1 ICF wall to top sill plate (roof) connections for
Seismic Design Categories C, Dy, D, and D,. The require- ||
ments of this section shall apply in addition Lo thosc required
by Section R611.9. The top of an 1CF wall at a gable shall be
attached to an attic floor in accordance with Section
R611.8.1.1. Ter townhouses in Seismic Design Category C,
attic floor diaphragms shall be constructed of structural wood
sheathing panels attached to wood framing in accordance
with Table R602.3(1) or Table R602.3(2). Edge spacing of
fasteners in attic floor sheathing shall be 4 inches (102 mm)
on center for Seismic Design Calegory Dy or D, and 3 inches |
(76 mm) on center for Seismic Design Category D,. In Seis-
mic Design Categories Dy, D, and D,, all sheathing edges |
shull be attached to framing or blocking. Minimum sheathing
fastener size shall be (1.113 inch (2.8 mm) diameter with a
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218

WIND N
PERPENDICULAR 3
TO RIDGE

TWO-STORY

* FIRST STORY OF TWO-STCRY

WIND

PARALLEL

TO RIBGE
L

v 4

TWO-STORY

NOTE: EACH WALL SEGMENT (A, B, C, DANDF)

ONE-STORY OR TOP STORY OF

[TABLE R611 7{9A) OR R 611.7(10A)]
MIN. SOLID WALL LENGTH < A+B +C

[TABLE R611.7(9A) OR R 611 7(10A)]
MIN, SOLID WALL LENGTH < D+ E

ONE-STORY OR TOP STORY OF

FIRST STORY OF TWO-STORY
(TABLE R&11.7(98} OR R 611.7{10B)]
MIN. SOLID WALLLENGTH < D +E +F

[TABLE R611.7(98) OR R 611.7(10B}}. -
MIN. SOLID WALL LENGTH = A+ B + €

MUST MEET THE MINIMUM SOLID WALL SEGMENT LENGTH .

IN ORDER TO APPLICABLE TO THE MINIMUNM SOLID
WALL LENGTH EQUATIONS ABOVE.

FIGURE RE11.7.4

MINIMUM SOLID WALL LENGTH
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TABLE R611.8(1)

WALL CONSTRUCTION

FLOOR LEDGER-ICF WALL CONNECTION (SIDE-BEARING CONNECTION) REQUIREMENTS™ ™ °

P MAXIMUM ANCHOR BOLT SPACING® (inches) L
Staggered Staggered Two Two
MAXIMUM FLOOR CLEAR SPANY f-Inch-diameter *g-Inch-diameter | ‘!z-inch-diametter 5fa-lnch-diametfer
o {feel} anchor bolts anchor bolts i anchor boits anchor bolts
8 -. 18 20 36 40
10 1 16 18 _ 32 . 36 .
i2 I N 18 28 36
_ I L o 12 16 4 32
16 i 1o 14 L 20 23
18 _ 9 3 — 18 26 h‘
20 8 11 16 22 |
22 I R 10 | 14 20 ]
| 24 ) 7 R R 18
_ 2% 6 5 ﬁ 12 _ 18
| 28 6 g i 12 16
30 . 3 I R | 14
32 5 7 () 14

For S1:
a.

LU = TR -

|l inch = 25.4 mm, 1 foot = 304.8 mm.

Minimum ledger board nominal depth shall be 8 inches, The thickness of the ledger board shall be « mimimoem of 2 inches. Thickness of ledger board is in nominal

Iumhber dimensions. Ledger hoard shali be minimum No. 2 Grade.

screen-grid 1CF wall system.

minimum penetration of 13/ inches (35 mm) into framing
members supporting the sheathing, Minimum wood strue-
tural panel thickness shall be ", inch (11 mm) for the attic
floor sheathing, Where hipped roof construction is used, the
use of a structural attic floor is not required.

For townhouses in Seismic Design Category C, wood sill
plates attached to ICF walls shall be anchored with ASTM A
307, Grade A, ¥-inch (10 mm) diameter anchor bolts
embedded & minimwm of 7 inches (178 mm} and placed at a
maximum spacing of 36 inches (314 mm) on center. For all
buildings in Scismic Design Category D, or D), wood sill
plates attached to ICF walls shall be anchored with ASTM A
307, Grade A, ¥s-inch (10 mun) diameter anchoe bolts
embedded a minimure of 7 inches (178 mm) and placed at a
maximum spacing of 16 inches (406 mm) on center. For all
buildings in Seismic Design Category D, woaod sill plates
attached to ICF walls shall be anchored with ASTM A 307,
Grade A, ¥;-inch (10 mm)} diameter anchor bolls embedded
a minimem of 7 inches (178 mm) and placed at a maximam
spacing of 16 inches (406 mm) on center.

For townhouses in Seismic Design Category C, each
floor joist shall be attached to the sill plate with an 18-gage
[(6.0478 in.) {}.2 mm)] angle bracket using 3 - 8d common
nails per leg in accordance with Figure R611.8(1). For all
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. Minimum edge distance shall be 2 inches for '/,-inch-diameter anchor bolts and 2.5 inches for %g-inch-diameter anchor bolts.
. Interpolation is permitled between floor spans.
. Floor span corresponds to the clear span of the floor structure {i.c., joists or trusses) spanming between load-bearing walls or beams.

. Anchor bolts shall extend through the ledger to the center of the flat ICF wall thickness or the center of the horizontal or vertical core thickness of the waffle-grid or

. Minimum vertical distance between belts shail be 1.5 inches for '/-inch-diameter anchor bolts and 2 iuches for g-inch-diameter anchor bolts,

buildings in Seismic Design Category 1), or D, each floor
Joist shalt be attached to the sill plate with an 18-gage
[(0.0478 in.) (1.2 mm)] angle bracket using 4 - 8d common
natls per leg in accordance with Figure R61L.8(1). For all
buildings i Seismic Design Category D,, each floor joist
shall be attached to the sill plate with an 18-gage |(0.0478
in.) (1.2 mm)] angle bracket using 6-8d common nails per
leg in accordance with Figure R611.8(1).

Where hipped root construction is used without an attic
floor, the following shall apply. For townhouses in Seismic
Design Category C, each rafter shall be atiached to the sill
plate with an 18-gage [(0.0478 in.} (1.2 mm}] angle bracket
using 3 - 8d commeon nails per leg in accordance with Figure
R611.9. For al] buildings in Seismic Design Category D, or
D, each rafter shall be attached to the sill plate with an
18-gage [(0.0478 in.) (1.2 mim)] angle bracket using 4 - 8d
comnton nails per leg in accordance with Figure R611.9,
For all buildings in Seismic Design Category D,, each rafter
shall be attached to the sill plate with an 18-gage [(0.0478
in.) (£.2 mm)] angle bracket vsing 6-8d common nails per
leg in accordance with Figurc R611.9.
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WALL CONSTRUCTION

DESIGN VALUES {PLF} FOR FLOOR JOIST-TO-WALL ANCHORS REQUIRED FOR TOWNHOUSES

TABLE R611.8(2)

IN SEISMIC DESIGN CATEGORY C AND ALL BUILDINGS IN SEISMIC DESIGN CATEGORIES D, D, AND DZ"'“&

SEISMIC DESIGN CATEGORY |
wau rvee c R e S
. Bat3s 193 NP NP |
Flat 5.5 303 _oso2 708 ___l
CFat7s | “n3 685 B 965 ] 4{
Flat 9.5 523 867 1,223 !
Waifle 6 | M6 409 517 ‘
- Waffle§ P 334 555 782 |
L Screen 6 || 233 387 546 J
For 8% 1pound per lincar foot = 1.488 kg/m.
NP = Mt Permited

a. Table values are based on IBC Equation 16 64 using a tributary wall heightof 11 feet. Table values shall be permitted to be reduced for tributary wall heights less
than 11 leet by mulliplying the table values by X/11, where X is the lrlhulary wall height. :
b. Values may be reduced by 30 percent when vscd for ASD.

220

LIGHT-FRAME
CONSTRUCTION ABOVE

SILL PLATE —~ |

™~ JOIsT ™~

CLIP ANGLE AT EACH JOIST
IN SEISMIC DESIGN

- CATEGORIES C, Dy, Dy, AND D,

PER SECTION R611.8.1.1

MIN. 7 IN. [
(178 mm) | .

1

— ANCHOR BOLT
AS REQUIRED

— VERTICAL WALL
REINFORCEMENT
AS REQUIRED

T ICF WALL

MIN. NO. 4 BAR
(CONTINUOUS)

FIGURE R611.8(1)
SECTION CUT THROUGH FLAT WALL OR VERTICAL CORE
OF WAFFLE- OR SCREEN-GRID WALL
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WALL CONSTRUCTION

. MIN.4 IN

*—_—-"'_,._,_—-_.‘ 3
l {102 mm)
-\ T - INSULATING FORM
s [/~ INSULATING FO
DOUBLE (SHOWN) OR b
STAGGERED ANCHOR ] Pl - LEDGER BOARD
BOLT AS REQUIRED i ; ! :
! - . /¥ —~ :
-t \ / 3 i JOIST ™
: WALL OUT-OF-PLANE
Lyl VA= [ +++), ANCHOR IN SEISMIC
4l A1\ Wl ,,,.[ DESIGN CATEGORIESC,
|__/ . /1'" "l\ » i Ll " 77 Dy, Dy AND D2
. {SEE SECTION R611.8.2.1)
REQUIRED. M JOIST HANGER
MIN, 4-INCHDIAMETER HOLE
THROUGH FORM AT EACH
BOLT LOCATION
- N/'Z\ T~ ICF WALL
MIN. NO. 4 BAR N\ VERTICAL WALL REINFORCEMENT
(CONTINUOUS) AS REQUIRED

For8I: 1inch =254 mm.
NOTE: Section cul through flat wall or verlical core of a wallle- or screen-grid wall.

FIGURE R§11.8(2)
FLOOR LEDGER—ICF WALL CONNECTION (SIDE-BEARING CONNECTION)

e MIN.55IN. __,)
{140 mm}

MIN.4 IN. _,
{102 mm}

INSULATING FORM

DOUBLE (SHOWN)} CR
STAGGERED ANCHOR

- LEDGER BOARD
BOU AS REQUIRED /

>
T T T TR

I ——

~ JOIST~
| oA il WALL OUT.OF-PLANE
L1 v+ +L/" ANCHOR IN SEISMIC
- -\ il ,,.I' OESIGN CATEGORIES G,
L /’\\ N Dy, D AND D,
. (SEE SECTION R611.8.2.1)
REQUIRED > D7, —JOIST HANGER

< 3 IN. (76 mm}

*:/, /\,\\' ICF WALL
MIN. NO. 4 BAR
VERTICAL WALL REINFORCEMENT
(CONTINUOUS) AS REGUIRED

. For SI  1inch =254 mm
NOTE:; Section cut threugh flat wall or vertical core of a waffle- or screen-grid wall.

FIGURE R611.8(3)
FLOOR LEDGER—ICF WALL CONNECTION (LEDGE-BEARING CONNEGTION)
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WALL CONSTRUCTION

LAP SPLICE AS INSULATING FORM
REQUIRED / S
STAGGERED ANCHOR
LEDGER BOARD
BOLT AS REQUIRED /
»
¥
A ~~ JOIST ~
WALL QUT-OF-PLANE
A\t [T +++]¥ ANCHOR IN SEISMIC
AT\ I8 ,,,] DESIGN CATEGORIESC,
AW L8 Do, Dy, AND Dy
TR (SEE SECTION R611.8.2.1)
= JOIST HANGER
MIN. 4-INCH-DIAMETER HOLE :
MiN. 4 IN. x 4 . x 1/, IN. " THROUGH FORM AT EACH
gTEEL PLATE FOR
EACH BOLT % . 2~ COF WALL
_/ N\-VERTICAL WALL REINFORCEMENT
MIN. NO. 4 BAR AS REQUIRED
(CONTINUOUS)
For SI: 1inch=254 mm.
NOTE: Seciion cut through flat wall.
FIGURE R611.8(4) .
WOOD FLOOR LEDGER—ICF WALL SYSTEM CONNECTION _
(THROUGH-BOLT SIDE-BEARING CONNECTION)

e MIN. 3.5 IN. —» VERTICAL WALL REINFORCEMENT
(89 MM) AS REQUIRED
LAP SPLICE AS P,
REQUIRED / INSULATING FORM
DOUBLE {SHOWN) OR
STAGGEF%ED ANCHOR Al //-LEDGER BOARD
BOLT AS REQUIRED —. i ; y
Iy
ST — R "~ JOIST ™ |
1t \VAS WALL OUT-OF-PLANE
2 L . ANCHOR IN SEISMIC
g f L] !}(\ \ L;” +++[  DESIGN CATEGORIES C,
7 » = Do, Dy,
[@ ) JRNDI (SEE SECTION R611.8.2.1)
[~ Ly JOIST HANGER

MIN. 4 TN 4 [N, % 1/, IN,
(102 mm x 102 mm »x 6 mm)
STEEL PLATE FOR

™ <319, (76 mm)

!
1
t
|
I
AN

EAGH BOLT BN
/ \ - ICF WALL
MiN. # 4 BAR VERTICAL WALL REINFORCEMENT
{(CONTINUOQUS) AS REQUIRED

For 8L | inch =25.4 nun.
NQOTE: Section cul through ilat wall.

FIGURE R611.8(5)

I
i
H
|
|
FLOOR LEDGER—ICF WALL CONNECTION |
I
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CQUBLE (SHOWN) OR
STAGGERED ANCHOR
BOO AS REQUIRED —_|

LAP SPLICE AS—|
REQUIRED

VERTICAL WALL —~
REINFORCEMENT
AS REQUIRED

WALL CONSTRUCTION

FIGURE R611.8(6)

BLOCKING SHALL EXTEND THE WIDTH
OF THE BUILDING AND SHALL RECEIVE
SHEATHING EDGE NAILING

/’" INSULATING FORM

LiGHT-FRAME ABOVE
/\/
BLOCKING SHALL RECEIVE
SHEATHING EDGE NAILING
CLIP ANGLE AT EACH FULL f
DU,SD, AP?D D ' e L~ FLOOR JOIST
+ + A
S +FW 7 BLOCKING ™ ™ BLOCKING ™
SILL PLATE —J32 1 -
End STRAP ACROSS WIDTH QF
= [&3 ANCHOR BOLY BLALDING WITH (4)-8d NAILS
7} i AS REQUIRED PER JOIST SPACING
MIN. 71N 5
(178 mm) VERTHCAL WALL
REINFORCEMENT
i AS REQUIRED
i) F
% ICF WALL
MIN. NO. 4 BAR
{CONTINUQUS)

ANCHORAGE REQUIREMENTS FOR TOFP BEARING WALLS FOR TOWNHOUSES IN SEISMIC DESIGN CATEGORY C
AND ALL BUILDINGS IN SEISMIC DESIGN CATEGORIES Dg, D1, AND D; FOR FLOOR FRAMING PARALLEL TO WALL

BLOCK!NG iN LINE WITH WALL
QUT-OF-PLANE ANCHOR IN SEISMIC
DESIGN CATEGORIES C, Dy, D5 AND D,

PER R611.9(2)
Vs FLOOR JOIST \
AV ﬁm "
X T\ 1 met
’a \ oy l | l + + +
f
= ~ BLOCKING ™ 1l\ ~~  BLOCKING™

MIN, 4-INCH-DIAMETER HOLE
THROUGH FORM AT EACH
BOLT LOCATION

S ICF WALL

MIN. NO. 4 BAH"/
{CONTINUOUS)

2006 INTERNATIONAL RESIDENTIAL CODE®

STRAP ACROSS THE WIDTH OF
BUILDING WITH {5)-16d NAILS
PER FLOOR JOIST SPACING

FIGURE RE&11.8(7)

ANCHORAGE REQUIREMENTS FOR LEDGER BEARING WALLS FOR TOWNHOQUSES IN SEISMIC DESIGN CATEGQRY C AND ALL
BUILDINGS IN SEISMIC DESIGN CATEGORIES Dq, D1 AND D2 FOR FLOOR FRAMING PARALLEL TQ WALL
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WALL CONSTRUCTION

TABLE R611.9
DESIGN TENSILE STRENGTH OF HEADED BOLTS CAST IN CONCRETE®

DIAMETER OF BOLT MINIMUM EMBEDMENT DEPTH DESIGN TENSILE STRENGTH® I
{inches) {inches) {pounds) _
I M .2 100
 with washer 23,9 2540
|
1/, with washer® 4. 4630

For 8[: | pound per square inch = 6.895 kPa.
a. Applicable to concrete of all strengths. Sec Notes (¢} and (d).

b. Values are based on ASTM F 1534, Grade 36 bolts. Where ASTM A 307, Grade A headed bolts are used, the strength shall be increased by 1.034.
¢. A hardened washer shall be installed at the nut embedded in the concrete or head of the bolt to increase the bearing area. The washer is not required where (he con-

crete strength is 4000 psi or more.

d. Embedment depth shall be permitted to be reduced '/y-inch where 4000 psi conerete is used.

GLIP ANGLE AT EACH ROOF
FRAMING MEMBER (N SEISMIC
DESIGN CATEGORIES C, Dy,

Dy AND D,

PER SECTION R611.9.1

LIGHT-FRAME
ROCF

]
e~ i
SILL PLA |
% L—ICFWALL
ANCHOR 8O(T N
(SEE SECTION R611.9) - AN

MINIMUM NO. 4 BAR S
{CONTINUOUS)

\ VEBTICAL WALL REINFORCEMENT
' AS REQUIRED

NOTE: Scction cut through fiat wall or vertical core of a waffle- or screen-gnd wall,

FIGURE R611.9
ROOF SILL PLATE—ICF WALL CONNECTION

SECTION R612
CONVENTIONALLY FORMED CONCRETE WALL
CONSTRUCTION

R612.1 General. Conventionally formed concrete walls with
flat surfaces shall be designed and constructed in accordance
with the provisions of Section R611 tfor Flat ICF walls or in
accordance with the provisions of ACI318.

SECTION R613
EXTERIOR WINDOWS AND GLASS DOORS

R613.1 General. This section prescribes performance and
construction requirements for exterior window systems
installed in wall systems. Windows shall be installed and
flashed in accordance with the manufacturer’s written installa-
tion instructions. Written installation instructions shall be pro-
vided by the manufacturer for each window.

R613.2 Window sills. In dwetling units, where the opening of
an operable window is located more than 72 inches (1829 mm)
above the finished grade or surtace below, the lowest part of the

224

clear opening of the window shall be a minimum of 24 inches
(610 mm) above the finished floor of the room in which the
window 1s located. Glazing between the floor and 24 inches
(610 mm) shall be fixed or have openings through which a
4-inch-diameter (102 mm) sphere cannot pass.

Exceptions:

1. Windows whose openings will not allow a
4-inch-diameter (102 mm}) sphere 1o pass through the
opening when the opening is in its largest opened
position, |

2. Openings that are provided with windowlIguards that
comply with ASTM F 2006 or F 2090. '

R613.3 Performance. Exterior windows and doors shall he
designed to resist the design wind loads Qp&titied in Table
R301.2(2) adjusted for height and exposure.per Table
R301.2(3).

R613 4 Testing and labeling. Exterior windows and sliding
doors shall be tested by an approved mdt.pendcntlaboratory, and

bear a label identifying manufacturer, performance '_characteris—
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tics and approved inspection agency to indicate compliance with
AAMA/WDMA/CSA 101/1.8.2/A440). Exterior side-hinged
doors shall be tested and labeled as conforming to AAMA/
WDMA/CSA 101/1.5.2/A440 or comply with Section R613.6.

Exception: Decorative glazed openings.

R613.4.1 Comparative analysis, Structural wind load
design pressures for window and door units smaller than the
size tested in accordance with Section R613.4 shall be pet-
mitted to be higher than the design value of the tested unit
provided such higher pressures are determined by accepted
engineering analysis. All components of the small unit shall
be the same as those of the tested unit. Where such calcu-
lated design pressures are used, they shall be validated by an
additional test of the window or door unit having the highest
allowable design pressure.

R613.5 Vehicular access doors. Vehicular access doors shall
be tested in accordance with either ASTM E 330 or ANSI/
DASMA 108, and shall meet the acceptance criteria of
ANSI/DASMA 108.

R613.6 Other exterior window and deor assemblies. Exte-
rior windows and door assemblies not included within the
scope of Section R613.4 or Section R613.5 shall be tested in
accordance with ASTM E 33(. Glass in assemblies covered by
this exception shall comply with Section R308.5.

R613.7 Wind-borne debris protection, Protection of exterior
windows and glass doors in buildings located in wind-bomne
debris regions shall be in accordance with Section R301.2.1.2.

R613.7.1 Fenestration testing and labeling, Fenestration
shall be tested by an approved independent laboratory, listed
by an approved entity, and bear a label identifying manufac-
turer, performance characteristics, and approved inspection
agency to indicate compliance with the requirements of the
following specification:

1. ASTME 1886 and ASTM E 1996; or
2. AAMA 506.

R613.8 Anchorage methods. The methods cited in this sec-
tion apply only to anchorage of window and glass door assem-
blies to the main force-resisting system.

//%

SHIM OR WOOD BUCK
THICKNESS

FIGURE R613.8{1)
THROUGH THE FRAME

2006 INTERNATIONAL RESIDENTIAL CODE®

WALL CONSTRUCTION

R613.8.1 Anchoring requirements. Window and glass
door assemblies shall be anchored in accordance with the
published manufacturer’s recommendations te achieve the
design pressure specified. Substitute anchoring systems
used for substrates not specified by the fenestration manu-
facturer shall provide equal or greater anchoring perfor-
mance as demonstrated by accepted engineering practice.

R613.8.2 Anchorage details. Products shall be anchored in
accordance with the minimum requirements illustrated in
Figures R613.8(1), R613.8(2). R613.8(3), R613.8(4),
R613.8(5), R613.8(6), R613.8(7) and R613.8(8).

R613.8.2.1 Masonry, cancrete or other structural
substrate. Where the wood shim or buck thickness is
less than 1!/, inches (38 mm), window and glass door
assemblics shall be anchored through the jamb, o by
jamb clip and anchors shall be embedded directly into
the masonry, concrete or other substantial substrate
material. Anchors shall adequately transfer load from the
window or door frame into Lthe rough opening substrate
[see Figures RG13.8(1) and R613.8(2).]

Where the wood shim or buck thickness is 11/, inches
(38 mm) or more, the buck is sccurely fastened to the
masonry, concrete or other substantial substrate, and the
buck extends beyond the interior face of the window or
door frame, window and glass door assemblies shall be
anchored through the jamb, or by jamb clip, or through
the flange to the secured wooad buck. Anchors shall be
embedded into the secured wood buck te adequately
transfer load from the window or door frame assembly
[Figures R613.8(3), R613.8(4) and R6[3.8(5)].

R613.8.2.2 Wood or other approved framing mate-
rial. Where the framing material is wood or other
approved framing material, window and glass doot
assemblies shall be anchored through the frame, or by
frame c¢lip, or through the Mange. Anchors shall be
embedded into the frame construction to adequately

FRAME CLIP
INSTALLATION

=

APPLY FRAME CLIP TO WINDOW OR DOCR IN ACCORDANCE
WITH PUBLISHED MANUFACTURER'S RECOMMENDATIONS.

FIGURE R613.8(2)
FRAME CLIP
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WALL CONSTRUCTION

TAPERED
BUCKS ARE
NOT ALLOWED

:

|
5

THROUGH THE FRAME ANCHORING METHOD. ANCHORS SHALL
BE PROVIDED TC TRANSFER LOAD FROM THE WINDOW OR
DOOR FAAME INTO THE ROUGH OPENING SUBSTRATE.

FIGURE R613.8(3)
THROUGH THE FRAME

FRAME CLIF
INSTALLATION
HiH

G

APPLY FRAME CLIP TO WINDOW OR DOOR FRAME IN ACCOR-
DANCE WITH PUBLISHED MANUFACTURER'S RECOMMENDA-
TIONS. ANCHORS SHALL BE PROVIDED TO TRANSFER LOAD
FROM THE FRAME CLIP INTO THE ROUGH GCPENING SUB-
STRATE.

FIGURE R513.8(4)
FRAME CLIP

transfer load [Figures R613.8(6), R613.8(7) and
R613.8(})].

R613.9 Mullions occurring between individual window
and glass door assemblies.

R613.9.1 Mullions. Mullions shall be tested by an
approved testing laboratory in accordance with AAMA
450, or be engineered in accordance with accepted engi-
neering practice. Mullions tested as stand-alone units or
qualified by engineering shall use performance criteria cited
in Sections R613.9.2, R613.9.3 and R613.9.4. Mullions

226

APPLY ANCHORS THROUGH FLANGE IN ACCORDANGE WITH
PUBLISHED MANUFACTURER'S RECOMMENDATIONS.

FIGURE R613.8(5)
THROQUGH THE FLANGE

},. —
M s

FIGURE R613.8(5)
THROUGH THE FRAME

qualified by an actual test of an entire assembly shall com-
ply with Sections R613.9.2 and R613.9.4.

R613.9.2 Load transfer. Mullions shall be Hesigned to
transfer the design pressure loads applied by the window
and door assemblies to the rough opening substrate,

|
R613.9.3 Deflection. Mullions shall be capable of resisting
the design pressure loads applied by the window and door
assemblies to be supported without deflecting more than
Li175, where L is the span ol the mullion in in'(l:he:s.

R613.9.4 Structural safety factor. Mullions shall be capa-
ble of resisting a load of 1.5 times the design pr’,essure loads
applied by the window and door assemblies (o be supported
without exceeding the appropriate material stress levels. If
tested by an approved laboratory, the 1.5 times the design
pressure load shall be sustained for 10 seconds, iand the per-

i
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. manent deformation shall not exceed 0.4 percent of the mul-

lion span after the 1.5 times design pressure load i1s removed.
1 >
< | i
FIGURE R613.8(8)
THROUGH THE FLANGE
FIGURE R613.58(7)
FRAME CLIP
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CHAPTER 7
WALL COVERING

SECTION R701
GENERAL

R701.1 Application. The provisions of this chapter shall con-
trol the design and construction of the interior and exterior wall
covering for all buildings.

R701.2 Installation. Products sensitive to adverse weather
shall not be installed until adequate weather protection for the
nstallation is provided. Exterior sheathing shall be dry before
applying exterior cover.

SECTION R702
INTERIOR COVERING

R702.1 General, Interior coverings or wall finishes shall be
installed in accordance with this chapter and Table R702,1(1),
Table R702.1(2), Table R702.1(3) and Table R702.3.5. Interior
masonry veneer shall comply with the requirements of Section
R703.7.1 for support and Section R703.7.4 for anchorage,
excepd an air space is not required, Interior finishes and materi-
als shall conform to the flame spread and smoke-density
requirements of Section R315.

TABILE R702.1(1)
THICKNESS OF PLASTER

l FINISHED THICKNESS OF FLASTER FROM FACE OF LATH, MASONRY, CONCRETE {inches)

Portland cement mortar

PLASTER BASE

Gypsum plaster

Expandcd metal luth

Wire lath

*/¢, minimum?

3y, Mminimum?

3¢, minimum?

3, minimam {interior)®
/g, minimum (exterior)”

Gypsum lath®

1, minimum

3/, minimum (interior)®

Masonry walls®

i/, minimum

'/,, minimum

Monolithic concrete walls®?

,, maximum

P, maximum

Monolithic concrete ceilings®?

3., maximum®

Y, maximum

Gypsum veneer base 8

if 4 minimum

Giypsum sheathing®

For SI: 1 inch=254 mmn.

L1 T C I = P R 1

TABLE R702.1(2)

%,, minimum (interior)®

%,. minimum (interior)"
7/, minimum (exterior)®

. When measured from back plane of expanded maetal lath, exclusive of ribs, or self-furring lath, plaster thickness shall be %, inch minimuom.

. When measnred from face of suppore or backing.

. Becanse masonry and concrete surfaces may vary in plane, thickness of plaster need not be uniform.

. When applied over a liguid bonding agent, firish coat may be apphied directly to concrete surface.

. Approved acoustical plaster may be applied directly w concrete or over base coat plaster, beyond the maximum plaster thickness shown.
Attachment shall be in accordance with Table R7(2.3.5.

. Where gypsum board is used as a base for portland cement pluster, wealher-resistant sheathing paper complying with Section R703.2 shall be provided.

GYPSUM PLASTER PROPORTIONS®

For S1:

1 inch = 25.4 mm, | cubic foot = 0.0283 m°, 1 pound = 0,454 kg,

' MAXIMUM VOLUME AGGREGATE PER 100 POUNDS
; L NEAT PLASTER® (cubic feet)

NUMBER COAT PLASTER BASE OR LATH _Damp loose sand® Perlite ar vermiculite®

Base coat Gypsum lath 2.5 2

Two-coat work N

_— _Base coat _ Masonry L __3. 3

First coat Lath 2 2

Three-coat work _ Second coat Lath [ 3 2

First and second coals Masonry ‘_ 3 3

a. Wood-fibered gypsum plaster may be mixed in the proportions of 100 pounds of gypsum o nol more than | cubic foot of sand where applicd on masoury or concrete.
b. When determining the amount of aggregale in set plaster, a tolerance of L0 percent shall be allowed.

o oot
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¢. Combinations of sand and ligheweight aggregate may be used, provided the volume and weight relationship of the combined aggrepate to gypsum plaster is matntained.
. Tf used for both Rrst and second coats, the volume of agpregate may be 2.5 cubic feet.
. Where plaster is | inch or more in total thickness, the proportions for the second coat may be increased to 3 cubic feet.




WALL COVERING

TABLE R702.1(3)
PORTLAND CEMENT PLASTER

MJ\XIMUM VOLUME AGGHEGATE PER VOLUME CEM CEMENTITIOUS I'&ll:l!u.TEFiIJ\La

I Portland cement-lime plaster®
Portland « t C - - ]
plaster® maximum Maximum volume Maximum volume Approximate : ;
volume aggregate per lime per volume sand per volume minimum thlckness® MINIMUM PERIOD  MINIMUM INTERVAL
Cp_at L volume cement _ cement cement and lime curing {in_c_hes) MOIST COATS . __qﬁTWEEN _
First 4 , 4 EA 48 Hours' 48 Hours®
Second | 5 ! , 5 Firstand second - 48 Hours ‘ 7 DaysP
R i o coats N o
Finish 3 — 3 L Yy — ‘ Note h

For SI:  1inch =254 mm, | pound =454 kg,

4. When detenmining the amount of aggregale in sct plaster, a tolerance of 10 percent may be allowed.
b. From 1010 20 pounds of dry hydrated lime {(or an equivalent amount of fime puity} may be added as a plasticizing agem o each sack of Type [ and Type 1l standard

portland cement in base coat plaster.
. No plasticizing agents shall be added.
. See Table R702.1(1}.
. Measured from face of support or backing to crest of scored plaster.

L= R R -

dard portland cement,

R702.2 Interior plaster. Gypsum plaster or pertland cement
plastering materials shall conform to ASTM C 5, C28,C35,C
37,C59,Co61,C 587, C588,C 631, C847, CRYT7, C933,C
1032 and C 1047, and shall be installed or applied in confor-
mance with ASTM C 843, C 844 and C 1063. Plaster shall not
be less than three coats when applied over metal lath and not
less than two coats when applied over other bases permitted by
this section, excepl that veneer plaster may be applied in one
coat not to exceed ¥, inch {5 mm) thickness, provided the total
thickness is as set forth in Table R702.1{1).

R702.2.1 Suppeort. Support spacing for gypsum or metal
lath on walls or ceilings shall not exceed 16 inches (406
mm) for ¥/, inch thick {10 mm) or 24 inches (610 mm) for
l/-inch-thick (13 mm) plain gypsum lath. Gypsum lath
shall be installed at right angles Lo support framing with end
joints in adjacent courses staggered by at least one framing
space.

R702.3 Gypsum hoard.

R702.3.1 Materials. Al gypsum board materials and
accessories shall conform to ASTM C 36.C 79, C 475, C
514,C630,C931,C960,C 1002, C 1047, C 1177, C 1178,
C 1278, C 1395 or C 1396 and shall be installed in accor-
dance with the provisions of this section. Adhesives for the
installation of gypsvin board shall conform to ASTM C 557,

R702.3.2 Wood framing. Wood framing supporting gyp-
sum bourd shall not be less than 2 inches (51 mm) nomi-
nal thickness in the least dimension except that wood
furring strips not less than 1-inch-by-2 inch (25 mm by 51
mim) nominal dimension may be used over solid backing
or framing spaced not more than 24 inches (610 mm) on
cenger.

230

Twenty-four-hour minimum period for moist curing of interior portland cement plaster
. Twenty-lour hour minimum interval between coats of interior purtlund cement plaster.
. Finish coat plaster may be applied to interior portland cement base coats aller a 48-hour period.
For finish coat, plaster up to an equal part of dry hydrated lime by weight (or an equivalent volume of lime putty) may be added to Type I, Type Il und Type TIT stan-

R702.3.3 Steel framing. Steel framing supporting gypsum
board shall not be less than 1.25 inches (32 mm) wide in the
least dimension. Light-gage nonload-bearing steel framing
shall comply with ASTM C 645. Load-bearing stcel fram-
ing and steel framing from 0.033 inch to 0.112 inch (1 mm
to 3 mmy) thick shall comply with ASTMC 955.

R702.3.4 Insulating concrete form walls. Foam plastics
for insulating concrete form walls construcled in accor-
dance with Sections R404.4 and R611 on the interior of hab-
itable spaces shall be covered in accordance with Section
R314.4. Use of adhesives in conjunction with: mechanical
fasieners is permitted. Adhesives used for interior and exte-
rior finishes shall be compatible with the insulating form
materials. :

R702.3.5 Application. Maximum spacing of supports and
the size and spacing of fasteners uscd 10 attach gypsum
board shall comply with Table R702.3.5. Gypsum sheathing
shall be attached to exterior walls in accordance with Table
R602.3(1). Gypsum board shall be applied atright angles or
parallel to framing members. All edges and ends of gypsum
board shall occur on the framing members, except those
edges and cnds that are perpendicular to the framing mem-
bers. Interior gypsur board shall not be instflllqd where itis
directly exposed to the weather or to water.

R702.3.6 Fastening. Screws for artaching gypsfum board to
wouod framing shall be Type W or Type S in accordance with
ASTM C 1002 and shall penetrate the wood not less than %/
inch (16 mm). Screws for attaching gvpsum board to
light-gage steel framing shall be Type S in accordance with
ASTM C 1002 and shall penetrate the steel not less than %/,
inch (10 mm). Screws for attaching gypsum board to steel
framing 0.033 inchte 0,112 inch (1 mm to 3 mm) thick shall
comply with ASTM C 954, .

|
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TABLE R702.3.5
MINIMUM THICKNESS AND APPLICATION OF GYPSUM BOARD

! MAXIMUM
i MAXIMUM
THICKNESS | SPACING OF i:‘;ﬁ&‘é;’g
OF GYPSUM | ORIENTATION OF | FRAMING inches
BOARD GYPSUM BOARD MEMBERS N — SIZE OF NAILS FOR APPLICATION
(Inches) \ APPLICATION TO FRAMING | (inches o.c.) | Nails® | Screws® TOWOOD FRAMING® N
) Application without adheslve
| Ceiling? Perpendicutar 16 7 12 |13 gage, 1Y,” long, '%," head; 0.098” diamcter, 11/,”
s . L long, annular-ringed; or 4d cooler nail, 0.080”
| Wall Either direction 16 8 16 diameter, 1%/, long, '+,” head.
| . . N
Cel]‘mg Either direction 16 ! 1213 gage, 13/;" long, '*/,," head; 0.098” diameter, 1'/,"
1y Ceiling® Perpendicular 24 7 12 long, annular-ringed; 5d cooler nail, 0.086”
2 Wall Either direction 24 8 12 diameter, If'lgf’ long, 3/,” head; or gypsum board
. ' nail, 0.086" diameter, 13/," long, %;," head.
Wall Either direction 16 8 e | o L
Ceiling Either direction 16 L7 1211 page, 1%,” long, '%/.," head; 0.098" diameter, 13/;"
5/ Ceiling® Perpendicular 24 7 12 long, annular-ringed; 6d cooler nail, 0.092”
8 wall Either direction 24 8 12 diameter, 17/3” long, '/,” head; or gypsum board
- . nail, 0.0915” diameter, 174" long, '%/,,” head.
Wull Either dircction 16 8 16
_ Application with adhesive
. Ceilingd Perpendicular 16 16 16
Wy ] - penc u‘ Same as above for 3/,” gypsum board
Wall Either direction 16 i6 24
Ceiling Either direction 16 L6 16 \
1 # "
17, or g Ceiling® Perpendicular 24 12 16 Same as above for 1,7 and */;" gypsum board,
: o : respectively
B . Wall | Eitherdirecion | _ 24 _16 24
Two Ceiling Perpendicular 16 1 16 16 | Base ply nailed as above for '/,” gypsum board; face
glayers Wall Either direction 24 1 24 24 ply installed with adhesive
For SI: | inch =25.4 mm.

a. Forapplication without adhesive, a pair of nails spaced not less than 2 inches apart or more than 2'/; inches apart may be used with the pair ol nails spaced 12 inches

on cenler

b. Screws shall be Type 8 or W per ASTM C 1002 and shall be sufficiently long to penetrate wood framing not less than 5!3 inch and metal framing ool less than 3;’3

inch.

c. Where metal framing is used with z clinching design to receive nails by two edges of metal, the nails shall be not less than ¥ inch longer than the gypsum board

thickness and shall have rmged shanks. Where the metal framing has a nailing groove Fomled 63 recewc lhc nails, the nails Shd“ have barbed shanks or be 5d, 1314,
guge, 1% inches long, 1¥g4-inch head for '/y-inch gypsum board; and 6d, 13 gage, 17/ inches long, '3/¢,-inch head for /g-inch gypsum board.

d. Three-etghths-inch-thick single-ply gypsum board shalf not be used on a ceiling where a water-based textured finish is to be applied, or where it will be required to

support insulation above aceiling. On ceiling applications to receive a water-based tes ure malerial, either band ot spray applied, the gypsum| board shalt be applied
perpendicular to framing. When dppl?ring a watcr based lexture material, the minimum gypsum board thickness shall b increased from /g inch to '/ inch for
16-inch on center framing. and from '/, inch to - fs inch for 24-inch on center framing or '/;-inch sag-resistant gypsum ceiling board shall be used.

e. Type X gypsum board for 7g:u'agc ceilings beneath habitable rooms shall be installed perpendicular to the ceiling framing and shall be fastened al maximum 6
£,

inches o.c. by minimmum 1/, inches 6d coated nails or equivalent drywall screws,

R702.3.7 Horizontal gypsum board diaphragm ceilings.
Use of gypsum board shall be permitted on wood joists to
create a horizontal diaphragm in accordance with Table
R702.3.7. Gypsum board shall be installed perpendicular to
ceiling framing members. End joints of adjacent courses of
board shall not occur on the same joist, The maximum
allowable diaphragm proportions shall be 1'/;:1 between
shear resisting elements. Rotation or cantilever conditions
shall not be permitted. Gypsum board shall not be used in
diaphragm ceilings to resist lateral forces imposed by
masonry or concrete construction. Afl perimeter edges shall
be blocked using wood members not less than 2-inch (51
mm) by 6-inch (152 mm) nominal dimension. Blocking
material shall be installed flat over the top plate of the wall to
provide a nailing surface not less than 2 inches (51 mm) in
width for the attachment of the gypsum board.
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R702.3.8 Water-resistant gypsum backing board. Gyp-
sum board used as the base or backer for adhesive applica-
tion of ceramic tile or other required neonabsorbent finish
material shall conform to ASTM C 630 or C 1178. Use of
water-resistant gypsum backing board shall be pcrmitted on
ceilings where framing spacing does not exceed 12 inches
{305 mm) on center for '/,-inch-thick (13 mm) or 16 inches
(406 mm} for 3/-inch-thick (16 mm) gypsum board.
Water-resistant gypsum board shall not be installed over a
vapor retarder in a shower or tub compartment. Cut or
exposed edges, including those at wall intersections, shall
be sealed as recommended by the manufacturer.

R702.3.8.1 Limitations. Water resistant gypsum back-
ing board shull not be used where there will be direct
exposure to water, or in areas subject to continuous high
humidity.
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TABLE R702.3.7
SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAMED

GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES

THICKNESS OF SPACING OF FRAMING
MATERIAL MEMBERS SHEAR VALUE™D MINIMUM FASTENER
MATERIAL {min.}{in.} {max.} (in.) (pH of celling) giZze= 9

5d cooler or wallbeard
Gypsum Bourd 17 lo o.c. 90 nail; 1%,-inch long; 0.086-
inch shank; “/¢,-inch head

| |

Z : 5d cooler or wallboard
; Gypsum Board 7, 24 o.c. 70 nail; 1¥¢-inch long; 0.086-
| . I inch shan; '%/g-inch head

For SI: 1 inch = 25.4 mm, | pound per linear foot = {.488 kefm.

a. Values are not cumulative with ather horzontal diaphragm values and are for short-term loading caused by wind or scismic loading. Valucs shall be reduced 25 per-

cent for normal loading.

b. Values shall be reduced 50 percent in Scismic Design Categories D, D), Dy and E.

c. L'4), #6 Typc § or W screws may be substituted for the listed nails.

Jl. Fasteners shall be spaced not more than 7 inches on center at all supports, including perimeler biocking, and not less than g inch from the edges and ends of the

gypsum board.

R702.4 Ceramic tile.

R702.4.1 General. Ceramic tile surfaces shall be installed in
accordance with ANST A108.1, A108.4, A108.5, A108.6,
Al08.11, A118.1, A118.3, A136.1 and A137.1.

R702.4.2 Cement, fiber-cement and glass mat gypsum
backers. Cement, fiber-cement or glass mat gypsum back-
ers in compliance with ASTM C 1288, C 1325 or C 1178
and installed in accordance with manufacturers’ recom-
mendations shall be used as backers for wall tile in wub and
shower areas and wall panels in shower areas.

R702.5 Other finishes. Wood veneer paneling and hardboard
paneling shall be placed on weod or cold-formed steel fram-
ing spaced not mere than 16 inches (406 mm) on center. Wood
veneer and hard board paneling less than '/, inch (6 mm) nom-
inal thickness shall not have less than a *-inch (10 mm) gyp-
sum bhoard backer. Wood vencer paneling not less than
1/,-inch (6 mm) nominal thickness shall conform to ANSL/
HPVA HP-1. Hardboard paneling shall conform to ANSI/
AHA A135.5.

R702.6 Wood shakes and shingles. Wood shakes and shingles
shall conform 10 CSSB Grading Rules for Wood Shakes and
Shingles and shall be permitted to be installed dircctly to the
studs with maximum 24 inches (610 mm) on-center spacing,

R702.6.1 Attachment. Nails, staples or glue are permitted
for attaching shakes or shingles to the wall, and attachment
of the shakes or shingles directly to the surface shall be per-
mitted previded the fasteners are appropriate for the type of
wall surface material. When nails or staples are used, fwo
fasteners shall be provided and shall be placed so that they
are covercd by the course above.

R702.6.2 Furring strips. Where lurring strips are used, they
shall be I inch by 2 inches or 1 inch by 3 inches (25 mm by 51
mm or 25 mm by 76 mm), spaced a distance on center egual
to the desired exposure, and shall be attached 10 the wall by
nailing through other wall material into the studs,
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SECTION R703
EXTERIOR COVERING

R703.1 General. Exterior walls shall provide the building
with a weather-resistant exterior wall envelope. The exterior
wall envelope shall include tlashing as described in Section
R703.8. The exterior wall envelope shall be designed and
constructed in a manner thal prevenis the accumulation of
water within the wall assembly by providing a water-resistant
barrier behind the exterior veneer as required by Section
R703.2. and a means of draining water that enters the assem-
bly to the exterior. Protection against condensation in the
exterior wall assembly shall be provided in accordance with
Chapter §1 of this code.

Exceptions:

I. A weather-resistant exterior wall envelope shall not
be required over concrete or masonry walls designed
in accordance with Chapter 6 and flashed according
te Section R703.7 or R703.8.

2. Compliance with the requirements for a means of
drainage, and the requirements of Section R703.2 and
Section R703.8, shall not be required for an exterior
wall envelope that has been demonstrated to resist
wind-driven rain through testing of the exterior wall
envelope, including joints, penetrations and intersec-
tions with dissimilar materials, in accordance with
ASTM E 331 vnder the following conditions:

2.1. Exterior wall envelope test assemblies shall
include at least one opening, one control joint,
one wall/eave interface and onc wall sill. All
tested openings and penetrations s;ha]] be rep-
resentative of the intended end-use contigura-
ton. ‘

2.2, Exterior wall envelope test asscmblies shall
be at least 4 feet (1219 mm) by 8 feet (243§
mm) in size, '

2.3. Exterior wall assemblies shall be tested at a
minimum diffcrential pressure of 6.24 pounds
per square foot (299 Pa).
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2.4. Exterior wall envelope assemblies shall be
subjected te a minimum test exposure dura-
tion of 2 hours.

The exterier wali envelope design shall be consid-
ered Lo resist wind-driven rain where the results of
testing indicate that water did not penetrate: control
joints in the exterior wall envelope; joints at the per-
imeter of openings penctration; or intersections of ter-
minations with dissimilar matertals.

R703.2 Water-resistive barrier. One layer of No. 15 asphalt
felt, free from holes and breaks, complying with ASTM D 226
for Type | felt or other approved water-resistive barrier shall be
applied over studs or sheathing of all exterior walls. Such felior
material shall be applied horizontally, with the upper layer
lapped over the lower layer not less than 2 inches (51 mm).
Where joints occur, felt shall be lapped not less than 6 inches
(152 mm). The felt or other approved material shall be continu-
ous to the top of walls and terminated at penetrations and build-
ing appendages in a manner to meet the requirements of the
exterior wall envelope as described in Section R703.1.

Exception: Omission of the water-resistive barrier is per-
mitted in the following situations:

1. In detached accessory buildings.

2. Under cxterior wall finish materials as permitted in
Table R703.4. '

3. Under paperbacked stucco lath when the paper back-
ing is an approved weather-resistive sheathing paper.

R703.3 Wood, hardboard and wood structural panel siding.

R703.3.1 Panel siding. Joints in wood, hardboard or wood
structural panel siding shafl be made as follows unless other-
wise approved. Vertical joints in panel siding shall occur over
framing members, unless wood or wood structural panel
sheathing is used, and shall be shiplapped or covered with a
batten. Hernizontal joints in panel siding shall be lapped a
minimum of [ inch (25 mm) or shall be shiplapped or shall be
flashed with Z-flashing and oceur over solid biocking, wood
or wood structural panel sheathing.

R703.3.2 Horizontal siding. Horizontal lap siding shall be
lapped a minimum of 1 inch (25 mm), or 0.5 inch (13 mm) if
rabbeted, and shall have the ends caulked, covered with a
batten, or sealed and installed over a strip of tlashing.

R703.4 Attachments. Unless specified otherwise, all wall
coverings shail be securely fastened in accordance with Table
R703.4 or with other approved aluminum, stainless steel,
zinc-coated or other approved corrosion-resistive fasteners.
Where the basic wind speed per Figure R301.2{(4) is 110 miles
per hour (49 m/s) or higher, the attachment of wall coverings
shall be designed to resist the component and cladding loads
specified in Table R301.2(2), adjusted for height and exposure
in accordance with Table R301.2(3).

R703.5 Wood shakes and shingles. Wood shakes and shingles
shall conform to CSSB Grading Rules for Wood Shakes and
Shingles.

R703.5.1 Application. Wood shakes or shingles shall be
applied cither single-course or double-course over nominal
'f,-inch (13 mm) wood-based sheathing or to furring strips
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over Yy-inch (13 mm) nominal nonwood sheathing . A per-
meable water-resistive batrier shall be provided over all
sheathing, with horizontal overlaps in the membrane of not
less than 2 inches (51mm) and vertical overlaps of not less
than 6 inches (152 mm}. Where furring strips are used, they
shall be I inch by 3 inches or 1 inch by 4 inches (25 mm by 76
mm or 25 mm by 102 mm} and shall be fastened horizontally
to the studs with 7d or 8d box nails and shall be spaced a dis-
tance on center equal to the actual weather exposure of the
shakes or shingles, not to exceed the maximum exposure
specified in Table R703.5.2. The spacing between adjacent
shingles to allow for expansion shall not exceed '/, inch (6
mn}, and between adjacent shakes, it shall not exceed '/, inch
(13 mm}. The offset spacing between joints in adjacent
courses shall be a minimom of 1, inches (38 mm).

R703.5.2 Weather exposure. The maximum weather
exposure for shakes and shingles shall not exceed that speci-
fied in Table R703.5.2.

R703.5,3 Attachment. Each shake or shingle shall be held
in place by two hot-dipped zinc-coated, stainless steel, or
aluminum nails or staples. The fasteners shall be long
enough to penetrate the sheathing or furring strips by a mini-
mum of '/, inch (13 mm) and shall not be overdriven.

R703.5.3.1 Staple attachment. Staples shall not be less
than k6 gage and shall have a crown width of not less than
", inch (11 mm), and the crown of the staples shall be par-
allel with the butt of the shake or shingle, In single-course
application, the fasteners shall be concealed by the course
above and shall be driven approximately 1 inch (25 mm)
above the butt line of the succeeding course and ¥, inch (19
mim) from the edge. In double-course applications, the
exposed shake or shingle shall be face-nailed with two cas-
ing nails, driven approximately 2 inches (51 mm) above the
butt ine and ¥, inch {19 mm) from each edge. In all applica-
Lions, staples shall bee concealed by the course above. With
shingles wider than 8 inches (203 mm) two additional nails
shall be required and shall be nailed approximately 1 inch
(25 mm} apart near the center of the shingle.

R703.5.4 Bottom courses. The hottom courses shall be dou-
bled.

R703.6 Exterior plaster. Installation of these materials shall
be in compliance with ASTM C 926 and ASTM C 1063 and the
provisions of this code.

R703.6.1 Lath. Alllath and lath attachmenis shall be of cor-
rosion-resistant materials. Expanded metal or woven wire
lath shall be attached with 1'/,-inch-long (38 mm), 11 gage
natls having a "/ ¢-inch (11.1 mm) head, or “s-inch-long
(22.2 mmy), 16 gage staples, spaced at no more than & inches
(152 mm), or as otherwise approved.

R703.6.2 Plaster. Plastering with portland cement plaster
shall be not less than three coats when applied over metal lath
or wire lath and shall be not less than two coats when applied
OVEr Masonry, CoOncrete, pressure-preservative treated wood
or decay-resistant wood as specified in Section R319.1 or
gypsum backing. If the plaster surface is completely covered
by veneer or other facing material or is completely concealed,
plaster application need be only two coats, provided the total
thickness is as set forth in Table R702.1(1).
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TABLE R703.4

WEATHER-RESISTANT SIDING ATTACHMENT AND MINIMUM THICKNESS

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENEHS" cd
. | .
! WATER- Wood or wood ! Foam i :
| NOMINAL RESISTIVE structural Fiberboard Gypsum plastic Numbetr or
THICKNES? JOINT BARRIER panel sheathing into | sheathing | sheathing Direct to spacing of
__ SIDING MATERIAL {inches}) |THEATMENT| REQUIRED | sheathing stud | _intostud | into stud studs  fasteners
: {1.124) nail (0.120 nail 0.12{) nail S Mot
Without | 0.019 Lap | Yes 111,” long 2" long 2 fong 0.120 nailr L allowed |
Horizontal | insulation | 0.120 nail 0.120 nail (3.1 20 nail . Not "Same as slud
aluminum® 0.024 La]i ] Yes 11457 long 27 long 2"long 0.120 mail | allowed spacing
With . 0.120 naif 0.120nail i 0.120 nail o | 9120 nail
insulation | 0.019 Lap Yes 144" jong 24" long | 215" long 0-120 maib 144" long |
Brick veneer® 2 Y ;
Concrete masonry ) 2 1Section R703 N i: B | Sec Section R703 and Figure R703. 7=
veneer: ! Y )
— ; =
Hardboard' - e — Yes Note o Nole n Note n Noten | MNoten &p anel edges
Pancl ﬂd_mg—\fcmcal , B N B . |12 1nier. sup.®l
Same as stud | r
. dk
Hdﬂ;ﬂjm o-horizontal ha Note q Yes Note p Note p Nole p Nolep | Noep spacing
) N R [. i | 2 per bearing
Ly sl 0113 nail : |
I (U113 nail 13" 0113 nail 2347 ; 0.113 nail P Sume as stud
Steel? 29 ga. Lap Yes o P 2147 | Not allewed
Stuple—13 taple 204" L, ;
aple—13/, Staple 2V/; | Staple—21/, Srapley | Spacing
Slone veneer 2 Section R703 (Nf:: ) See Section R703 and Figure R703 7=
[—.. . | B FP—
o1/ N Yes 6d box nail | 6d box mail | 6dbosmail | éffggg'g
Particlebourd panels | (27 % 00997 | (27 0.099") | (27 x §.095™) t /s not allowed 6" panel edge,
: ) - - — 1127 inter. sup.
3, o ! Yes 6d box nail 8d hox nail 2d box nail box nailv & box nail
¢ i (27 % 00997 | (214" <0013 {247 % 01137 ) L (27 = D099
- . | . — :
I i " -
Plywood panel Yy 1 ves | 0.099 nail=2" |0.113 nail-2'4"| 0.099 nail-2" | 0.113 nails |0.009 nail-2 |8, o edges,
(exterior grade_)_ i ! B | 127 inter. sup.
g m : i ] 0L120 nail 1'A"] 0. I’ZU Ildll 27 | 0,120 I'ldll 27| 0,120 naik Samg as stud
Vinyl siding ! 0035 Lap . Yes Staple-1%," | Staple-214" | Staple-2'1" Stapler Nat allowed | spacing
Wood rustic, drop s Min Lap Yes | tFace nailing up
" widihs
Shiplap 1%z Average m]ﬁn;{u;c:’
T 1 ] ] Lap Yes 0.113 nail- |- o
| Bevel . T _ _ Fastener penetration into siud—1" PA S }E’ear) ne.
i » | B” widths
i Staple 2 and over,
Butt tip e [ Lap Yes 2 nails per
I _ R - bearing
E | — | mg
I . © 6% on
Fiber cement panel 5 Note s Yes 6d corrosion- | 6d corrosion- | 6d corrosion- Gdf?;;'_-g;?n_ 4d corrosion- [edges, 127 o.c.|
siding" 1 ’ Note x resistait nail' | resistant nail* | resistant nailt ﬁaibll- . resistant nail | on inlermed,
. _ -~ - _ | studs
Fiber cement lap siding’ 5 Note v Yes 6d corrosion- ¢ 6d corrosion- | &d corosion- 6dlz?;);?n' 6d currosion- N |
’ P | 18 - Mote x { resistant nail' | resistant pail' | resistant nailt 1 reststanl nail* e w
L . . mailty :
Far 8I: U inch =254 mm.

a
b
&
d.
[
f

siding shall be +0.002 inch of the nominal dimension.

g
h. Shalt be of approved type.
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. All attachments shall be coated with a corrosion-resistant coating.

{continyed)

. Based on stud spacing of 16 inches on center where studs are spuced 24 inches, siding shall be applied to sheathing approved for that ‘;pacmb
. Nail is a general descnption and shall be T-head, modified round head, or round head with smooth or deformed shanks.
. Staples shall have a minimurn crown width of '/, ,-inch cutside diameter and be manufactured of minimuam 16 gage wire.
Nails or staples shall be alnuminum, galvanized, or rust-preventative coated and shall be driven into the studs for fiberboard or gypsum hauklng

. Aluminum nails shall be wsed to attach aluminum siding.
. Aluminum {0.019 inch) shall be unbacked only when the maximum panel widsh i is 10 inches and the maximum tlat area is § inches. The lnlemnce for aluminum
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Footnotes to Table R703.4—continued

WALL COVERING

i. Three-eighths-inch plywood shall not be applicd dircetly to studs spaced more than 16 inches on center when long dimension is parallel to studs. Plywood ',-inch
ar thinner shall not be applied directly to studs spaced morc than 24 inches on center. The stud spacing shall not exceed the panel span rating provided by the manu-
facturer unless the panels are installed with the face grain perpendicular to the studs or over sheathing approved for that stud spacing.

j. Wood board sidings applicd vertically shall be nailed to horizontal nailing strips or blocking set 24 inches on center. Nails shall penetrate 1/, inches into studs,
studs and wood sheathing combined, or blocking. A weather-resistive membrane shall be installed weatherboard fashion under the vertical siding unless the siding

boards are lapped or battens are used.
k. Hardboard siding shall comply with AHA A135.6.

I. Formasoncy veneer, a weather-resistive sheathing paper is not required over a sheathing that perforins as a weather-resistive burmier when a 1-inch air space is pro-
vided between the vencer and the sheathing. When the [-inch space 15 [illed with mortar, a weather-resistive sheathing paper is required over studs or sheathing.

=

Vinyl siding shali comply with ASTM D 3679,

Fiber cement siding shall comply with the requirements of ASTM C 1186,
See Section R703.1(1.1.

Minimum Q.102" smooth shank, 0.255" round head.

. Minimum 0.099" smooth shank, 0.250" round head.

. See Section R703.100.2.

. See Section R703.2 exceptions,

[ I A — e R B =T~ I = I |

TABLE R703.5.2

. Minimum nail length must accommodate sheathing and penctrate framing 1'4, inches.
. Adhered masonry vencer shall comply with the requirements in Sections 6.1 and 6.3 of ACL 530/ASCE 5/TMS-402.

. Minimum shank diameter of 0.092 inch, minimum head diameter of ¢.225 inch, and nail lenpth must accommodate sheathing and penetrate framing 1'4; inches,
. When used 1o resist shear forces, the spacing must be 4 inches at panel edges and 8 inches on interior supports.

. Minimum shank diameter of 0.099 inch, minimum head diameter of 0.240 inch, and nail length must accommodate sheathing and penetrate framing { '!2 inches.
. Vertical end joints shall occur at studs and shall be covered with a joint cover or shall be caulked.

. Face nailing: 2 nails ateach stud. Concealed nailing: one 11 gage 1 1;2 galv. roofing nail (0.371" head diameter, (. 1 20" shank) or 6d galv. box nail at each stud.

MAXIMUM WEATHER EXPOSURE FOR WDOD SHAKES AND SHINGLES ON EXTERIQR WALLS P+
{Dimensions are in inches)

LENGTH EXPOSURE FOR SINGLE COURSE EXPOSURE FOR DOUBLE COURSE
Shingles®
16 120
l 8 1 4{:
N - o 0 N 16
Shakes?
18 14
24 18

ForSI:  1inch =254 mm.

a. Dimensions given are for No. | grade.

b. A maximum L3-inch exposure 15 permitted for No. 2 grade.
¢. A maximum 11-inch exposure is permitted for No. 2 grade.

On wood-frame construction with an on-grade floor slab
system, exterior plaster shall be applied to cover, but not
extend below, lath, paper and screed,

The proportion of aggregate to cementitious materials

tant barricr shall tap the attachment flange. The exterior
lath shall cover and terminate on the attachment flange of
the weep screed.

shall be as set torth in Table R702.1(3).

R703.6.2.1 Weep screeds. A minimum 0.019-inch (0.5
mm) (No. 26 galvanized sheet gage), corrosion-resistant
weep screed or plastic weep screed, with a minimum ver-

R703.6.3 Water-resistive barriers, Water-resistive barri-
ers shall be installed as required in Section R703.2 and,
where applied over wood-based sheathing, shall include a
water-resistive vapor-permeable barrier with a performance
at least equivalent to two layers of Grade D paper.

tical attachment flange of 3/, inches (89 num) shall be
provided at or below the foundation plate line on exterior
stud walls in accordance with ASTM C 926. The weep
screed shall be placed a minimum of 4 inches (102 mm})
above the earth or 2 inches (51 mm) above paved areas
and shall be of a type that will allow trapped water to
drain to the exterior of the building. The weather-resis-
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Exception: Where the water-resistive barrier that is
applied over wood-based sheathing has a water resis-
tance equal to or greater than that of 60 minute Grade D
paper and is separated frorm the stucco by an intervening,
substantially nonwatee-absorbing layer or designed
drainage space.
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FIGURE R703.7

| ANCHOR BOLT

MASONRY VENEER WALL DETAILS

{continued)
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a. See Sections R703.7.5, R703.7.6 and R703.8.
b. See Sections R703.2 and R703.7.4.

¢. See Sections R703.7.4.2 und R703.7.4.3.

d. Sce Section R703.7.3.

FIGURE R703.7—continued
MASONRY VENEER WALL DETAILS
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R703.7 Stone and masonry veneer, general. Stone and
masonty vencer shall be installed in accordance with this chap-
ter, Table R703.4 and Figure R703.7. These veneers installed
over a backing of wood or cold-formed steel shall be limited to
the first story above-grade and shall not exceed 5 inches (127
mm) in thickness,

braced wall lines shall be supported on continuouns .
foundations.

R703.7.1 Interior veneer support, Veneers used as interior
wall finishes shall be permitted to be supported on wood or
cold-formed steel floors that are designed to suppurl the

Exceptions:

1. For all buildings in Seismic Design Categorics A, B
and C, exterior stone or masonry veneer, as specified
in Table R703.7(1), with a backing of wood or steel
framing shall be permitted to the height specified in
Table R703.7(1) above a noncombustible foundation.
Wall bracing at exterior and interior braced wall lines
shall be in accordance with Section R602.10 or
R603.7, and the additional requircments of Table
R703.7(1).

2. Fordetached one- or two-family dwellings in Seismic
Design Categorics Dy, D, and D, exterior stone or
masonry veneer, as specified in Table R703.7¢2),
with a backing of wood framing shall be permitted to
the height specified in Table R703.7(2) above a
noncombustible foundation. Wall bracing and hold
downs at exterior and interior braced wall lines shall
be in accordance with Sections R602.10 and R602.11
and the additional requirements of Table R703.7(2).
In Seismic Design Categories Dy, D, and D,, cripple
walls shall not be permitted, and required interior

loads imposed.

R703.7.2 Exterior veneer support. Except in Seismic
Design Categories Dy, I, and I3, exterior masonry vencers
having an installed weight of 40 pounds per square foot (195
kg/m?) or less shall be permitted to be suppoited on wood or
cold-formed steel construction. When masonry veneer sup-
ported by wood or cold-formed steel construction adjoins
masonry veneer supported by the foundation, there shall be
a movement joint between the vencer supported by the
wood or cold-formed sieel construction and the veneer sup-
ported by the foundation. The wood or cold-formed steel
construction supporting the masonry veneer shall be
designed 1o limit the deflection 10 Vg, of the span for the
supporting members. The design of the wood or
celd-formed steel construction shall consider the weight of
the veneer and any other loads, '

R703.7.2.1 Support by steel angle. A minimum 6 inches
by 4 inches by ¥, inch (152 mm by 102 mumn by & mm)
steel angle, with the long leg placed vertically, shall be
anchored to double 2 inches by 4 inches (51 mm hy 102
mm) wood studs at a maximum on-center spacing of 16
inches (406 mm}. Anchorage of the steel angle at every
double stud spacing shall be a minimum of two %, inch

TABLE R703.7(1)
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, WOOD
OR STEEL FRAMING, SEISMIC DESIGN CATEGORIES A, B AND C

MAXIMUM HEIGHT ]_ MINIMUL SHEATHING i
NUMBER OF OF VENEER ABOVE | MAXIMUM NOMINAL AMOUNT (percent of
SEISMIC DESIGN| WOOD OR STEEL |NONCOMBUSTIBLE THICKNESS OF MAXIMUM WEIGHT | WOOD OR STEEL | braced wall ling |
CATEGORY _ | FRAMED STORIES | FOUNDATION (feet) | VENEER (inches) | OF VENEER (psf® _FRAMED STORY | length)® !
; Steel: 1or2 . . Table R602.10.1 or Table
AorB ) Wood: 1,203 0 > X all R603.7 |
: Table R602.10.1 or Table
1 30 5 50 : 1 only RE03.7
I ¢ Table R602.10.1 or Tab]e
. WP IRen37
| | =
2 30 5 50 1.5 times length r{,qulred
, hotom by Table R602.10.1 or
Il Ie) 1.5 times length required
i | by Table R603.7
? . 10p | Table R602.10.1
O I
_: . . 5 times length reqmred
Wood only: 3 30 5 so o ™e by TableRoo210T
; - L5 times length required
| _ i" Potom by Table R60210.4 |
For 5I:  1inch =25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.479 kPa. '

a. An Addiutonal 8 feet is permitied for gable end walls, Seg also story height limitations of Section R301.3, :
b. Maximum weight is installed weight and includes weight of mortar, grout, lath and other materials used for instaltation. Where vencer is placed on both {aces of ¢

wall, the combined weight shall not exceed that specified in this table,

<. Applies w exterior and interior braced wall lines.
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TABLE R703.7(2)
STONE OR MASONRY VENEER LIMITATIONS AND REQUIREMENTS, ONE- AND TWO-FAMILY DETACHED DWELLINGS, WOOD

WALL COVERING

FRAMING, SEISMIC DESIGN CATEGORIES D, D, AND D,

MAXIMUR HEIGHT |
NUMBER | OF VENEER ABOVE | MAXIMUM MINIMLIM
OF NONCOMBUSTIBLE | NOMINAL | MAXIMUM SHEATHING MINIMURM SINGLE b
SEISMIC WwOoOoD FOUNDATION OR |THICKNESS |WEIGHT OF| WOOD | AMOUNT (percent SHEATHING STORY |CUMULATIVE'
DESIGN | FRAMED | FOUNDATION WALL |OF VENEER| VENEER |FRAMED | of braced wall line| THICKNESS AND |HOLD DOWN| HOLD DOWN
CATEGORY| STORIES® (feet) {inches) (psfi® | STORY tength)® FASTENING FORCE (ib) | FORCE {Ib)®
| 207 4 40 1 only 35 | ginch wood N/A —
structural panel
2 20¢ 4 40 top 35 sheathing with 8d 1900 — .
D I ~ N o | bottom | 45 common nails 3200 5100
o —] _ .
top 40 spaced at 4 inches 1900 .
on cenler at panel
3 308 4 40 _middle | 45 |edges, 12 inches 3500 5400 |
bolont 60 on center at 3500 8900
intermediate
1 20 4 40 1 enly 45 | supports. 8d 2100 — |
top 45 common nails at 4 2100 .
2 20 4 40 inches on center at
D bottom 45 |braced wall panel | 3700 | 5800 |
! end posts with
top 45 hold down 2100 —-
3 20° 4 40 middle 45 attached. 3700 5800
bottom 60 3700 9500
1 20f 3 30 1 only 55 2300 —
») [0 55 2300 —
| 2 206 3 30 5 —
! bottom 55 3900 6200

For 51: 1inch = 25.4 mm, 1 foct = 304.8 mm, 1 pound per square foot = 0.479 kPa, | pound-force = 4. 448 N,
a. Cripple walls are not permitted in Seismic Design Categories Dy, T and T3,,
b. Maximum weight is installed weight and includes weight of mortar, grout and lath, and other materials used for installation.

c. Applies to exterior and interior braced wall lines.

d. Hold down force is minimum allowable stress design load for connector providing uplift tie from wall framing at end of braced wall panel at the noted story o wall
framing at end of braced wall panel at the story below, or to foundation or foundation wall. Use single story hold down force where edges of braced wall panels do
not align; a continuous load path to the foundation shall be maintained. [See Figure R703.7(1)(b)].

¢. Where hold down conneclors from stories above align with stories below, use cumulative hold down force to size middle and bottom story hold down connectors.
[See Figure R703.7(1}a)].

f. The vencer shall notexceed 20 feet in height above a noncombustible foundation, with an additional § feet permitted for gable end walls, or 30 feetin height withan
additional 8 feet for gable end walls where the lower |0 feet has a backing of concrete or masonry wall. See also story height limitations of Section R301.3.

. The veneer shall not exceed 30 feet in height above a noncombustible foundation, with an addirional B feet permitted for gable end walls. See also story height limi-
tations of Section R301.3.

(11 mm) diameter by 4 inch (102 mm) lag screws. The
steel angle shall have a minimum clearance to underlying
construction ot !/, inch (2 mm}. A minimum of two-thirds
the width of the masonry veneer thickness shall bear on
the steel angle. Flashing and weep holes shall be located in
the masonry veneer wythe in accordance with Figure
R703.7.2.1. The maximum height of masonry veneer
above the steel angle support shall be 12 feet, 8 inches
(3861 mm). The air space separating the masonry veneer
from the wood backing shall be in accordance with Sec-
tions R703.7.4 and R703.7 4.2. The methed of support for
the masonry venger on wood construction shall be con-
structed in accordance with Figure R703.7.2.1.

The maximum slope of the roof construction without
stops shall be 7:12. Roof construction with slopes greater
than 7:12 but not more than 12:12 shall have stops of a
minimum 3 inch x 3 inch x ', inch (76 mm X 76 mm % 6
mm) steel plate welded to the angle at 24 inches (610
mm) on center along the angle or as approved by the
building official.
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R703.7.2.2 Support by roof construction. A steel angle
shall be placed directly on top of the roof construction.
The roof supporting construction for the steel angle shall
congist of a minimum of three 2-inch by 6-inch (51 mm by
152 mm) wood members. The wood member abutting the
vertical wall stud construction shall be anchored with a
minimum of three *%,-inch (16 mm) diameter by 5-inch
(127 mm) lag screws to every wood stud spacing. Each
additional roof member shall be anchored by the use of
two 10d nails at every wood stud spacing. A minimurn of
two-thirds the width of the masonry veneer thickness shall
bear ¢n the steel angle. Flashing and weep holes shall be
located in the masonry veneer wythe in accordance with
Figure R703.7.2.2, The maximum hetght of the masonry
veneer above the stee] angle support shall be 12 feet, 8
inches (3861 mm). The air space separating the masonry
veneer from the wood backing shall be in accordance with
Sections R703.7.4 and R703.7.4.2. The support for the
masonry veneer on wood construction shall be con-
structed in accordance with Figure R703.7.2.2,
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WALL COVERING

EDGES OF —K }J EDGES OF
BRACED ; BRACED WALL
WALL PANELS /l/ PANELS
ALIGN | DO NOT ALIGN.
HOLD DOWNS Ii___.;-— —— EDGE NAIL — USE {a} WHERE
ALIGN. i L SHEATHNG | THEY ALIGN
1' 1 TO BRACED -5 ’
— 5 H WALL PANEL s
END POST
WITH HOLD [~—— BRACED WALL
DGWN, PANEL
TYPIGAL.
SINGLE STORY
HOLD DOWN
—op ;?325 SINGLE STORY
HOLD DOWN
FORGE - TOP
BOTH HOLD —| STORY
DOWNS ON
BRACEDP“A"'P?.'E‘[ SAME POST BRACED WALL
OR STUD PANEL
TOP AND
BOTTOM
CUMULATIVE SINGLE STORY
HOLD DOWN HOLD DOWN
FORCE FORCE
-MIDDLE STORY “MIDDLE STORY
1
BRACED WALL ﬁ ! |~ BRACED WALL
ANEL I
P ! PANEL
CUMULATIVE SINGLE STORY
HOLD DOWN
HOLD DOWN
DOWN FORCE
BOTTOM STORY

-BOTTOM STORY

(a) (b)
(a) Braced wall panels stacked (aligned story to story). Use cumulative hold down force.
{b} Braced wall paneis not stacked. Use single story hold down force.

FAGURE R703.7(1)
HOLD DOWNS AT EXTERIOR AND INTERIOR BRACED WALL PANELS
WHEN USING STONE OR MASONRY VENEER

SHEATHING —~ "]

\\ —m— BRICK VENEER
B

%
STUD—~_ ) VENEER TIE

| - _
STEEL ANGLE
ATTACHED TO STUD FLASHING
WITH FASTENERS -~ WEEP HOLE

e

— COUNTERFLASHING
A
=]
- \ BASE FLASHING
FASTENERS \

ROOF SHEATHING

\HOOF FRAMING

A,
SUPPORT BY STEEL ANGLE

FIGURE R703.7.2.1
EXTERIOR MASONRY VENEER SUPPORT BY STEEL ANGLES
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WALL COVERING

. SHEATHING —. ] W

//—- BRICK VENEER

STUD—_| |—VENEER TIE
.

STEEL ANGLE FLASHING

ATTACHED TO STUD e

WITH FASTENERS —._| 7 __~—WEEP HOLE

i
N /// . COUNTERFLASHING
ﬂ % // BASE FLASHING
FASTENERS IKERK |

N LU

1/ \lf

\—TF’.IPLE RAFTERS
ATTACHED TO STUDS

)

SUPPOHT BY ROOF MEMBERS

FIGURE R703.7.2.2
EXTERIOR MASONRY VENEER SUPPOAT BY ROOF MEMBERS

. The maximum slope of the roof construction without 22U.S. gage by [(0.0299 in)(0.76 mm)] */y inch (22 mm)

stops shatl be 7:12. Roof construction with slopes greater
than 7:12 but not more than 12:12 shall have stops of a
minimum 3 inch x 3 inch x 1 inch (76 mm x 76 mm x 6
mim) steel plate welded to the angle at 24 inches (610 mm)
on center along the angle or as approved by the building
official.

R703.7.3 Lintels. Masonry veneer shall not support any ver-
tical load other than the dead load of the veneer above. Veneer
above openings shall be supported on lintels of
noncombustible materials and the allowable span shall not
exceed the value set forth in Table R703.7.3. The lintels shall
have a length of bearing not less than 4 inches (102 mm).

R703.7.4 Anchorage. Masonry vencer shall be anchored to
the supporting wall with corrosion-resistant metal ties.
Where veneer is anchored to wood backings by corrugated
sheet metal ties, the distance separating the veneer from the
sheathing material shall be a maximum of a nominal 1 inch
(25 mm). Where the veneer is anchored to wood backings
using metal strand wire tics, the distance separating the
veneer from the sheathing material shail be a maximum of
4!/, inches (114 mm). Where the veneer is anchored to
cold-formed steel backings, adjustable metal strand wire ties
shall be used. Where veneer is anchored to cold-formed steel
backings, the distance separating the veneer from the sheath-
ing material shall be a maximum of 4, inches (114 mm}.

R703.7.4.1 Size and spacing. Veneer ties, if strand wire,
shall not be less in thickness than No. 9 U.S. gage [(0.148
in.) (4 mm)] wire and shall have a hook embedded in the
mortar joint, or if sheet metal, shall be not less than No,
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corrugated. Each tie shall be spaced not more than 24
inches (610 mm) on center horizontally and vertically
and shall support not more than 2.67 square feet (0.25
m?) of wall area.

Exception: In Scismic Design Category Dy, D, or D, |}
or townhouses in Seismic Design Category C or in
wind areas of more than 30 pounds per square foot
pressure (1.44 kPa), cach tic shall support not more
than 2 square feet (0.2 m?) of wall area.

R703.7.4.1.1 Venecer ties around wall openings.
Veneer ties around wall openings. Additional metal
ties shall be provided around all wall openings greater
than 16 inches (406 mm) in either dimension, Metal
ties around the perimeter of openings shall be spaced
not more than 3 feet (9144 mm) on center and placed
within 12 inches (305 mm) of the wall opening.

R703.7.4.2 Air space. The veneer shall be separated
from the sheathing by an air space of 2 minitmum of a
nominal 1 inch (25 mm) but not more than 4/, inches
(114 mm).

R703.7.4. 3 Mortar or grout fill. As an alternate Lo the
dir space required by Section R703.7.4.2, mortar or grout
shall be permitted to fill the air space .When the air space I
is filled with mortar, a water-resistive barrier is required
over stids or sheathing, Wher filling the air space,
replacing the sheathing and water-resistive barrier with a
wire mesh and approved water-resistive barrier or an
approved water-resistive barrier-backed reinforcement
attached directly to the studs is permitted.
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WALL COVERING

TABLE R703.7.3

ALLOWABLE SPANS FOR LINTELS SUPPORTING MASONRY VENEER®"®

‘ SIZE OF STEEL ANGLE".‘ IEL OF ‘,*2”_ :;H IE-EUIVALE;T |
{inches) NO STORY ABOVE ONE STORY ABOVE TWO STORIES ABOVE REINFORCING BARS® |
| 3x%3x Y, 60" I y0r o
I _4x3x A | 80" . 6’0" L 4’6" | N
Sx3Uy XMy o S U e - 2
6% 3V, %, 14°-0” 9-6” 70" 2
L 26x3Y x5, | 20°-0” 120" ¥-6" 4

For 8I:  1inch =254 mm, 1 foot =304.8 mm.
a. Long leg of the angle shall be placed in a vertical position.

b. Depth ol reinforced limels shall not be less than 8 inches and al cells of hollow masonry lintels shall be grouted solid. Reinforcing bars shall exiend nol less than 8

inches into the support.

. Stecl members indicated arc adequate Lypical examples: other steel members meeting structural design requirements may be used.

R703.7.5 Flashing. Flashing shall be located beneath the
first course of masonry above finished ground level above
the foundation wall or slab and at other points of support,
including structural floors, shelf angles and lintels when
masonry veneers are designed in accordance with Section
R703.7. See Section R703.8 for additional requirements.

R703.7.6 Weepholes, Weepholes shall be provided in the
outside wythe of masonry walls at a maximum spacing of 33
inches (838 mm) on cenler. Weepholes shall not be less than
.6 Inch (3 mm) in diameter. Weepholes shall be located
immediately above the flashing.

R703.8 Flashing. Approved corrosion-resistant flashing shall
be applied shingle-fashion in such a manner to prevent entry of
water inlo the wall cavity or penetration of water to the building
structural framing components. The flashing shall extend to the
surface of the exterior wall finish. Approved corrosion-resis-
tant flashings shall be installed at all of the following locations:

1. Exterior window and door openings. Flashing at exterior
window and door openings shall extend to the surface of
the exterior wall finish or to the water-tesistive barrier
for subsequent drainage.

2. At the intersection of chimneys or other masonry con-
struction with frame or stucco walls, with projecting lips
on bath sides under stucco copings.

3. Under and at the ends of masonry, wood or metal copings
and sills.

4, Continnously above all projecting wood trim.

5. Where exterior porches, decks or stairs attach to awall or
floor assembly of wood-frame construction.

6. At wall and roof intersections,
7. At built-in gutters.

R703.9 Exterior insufation finish systems, general. All
Exterior Insulation Finish Systems (EIFS) shall be inslalled in
accordance with the manufacturer’s installation instructions
and the requirements of this section. Decorative trim shall not
be face nailed through the EIFS. The EIFS shall terminate not
less than 6 inches (152 mm) above the finished ground level.

R703.9.1 Water-resistive barrier. All EIFS shall have a
water-resistive barrier  applied between the underlying
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water-sensitive building components and the exterior insula-
tion, and a means of draining water to the exterior of the
veneer. A water-resistive barrier shall he compliant with
ASTM D226 Type L asphalt saturated felt or equivalent, shall
be applied horizontally with the upper layer lapped over the
lower layer not less than 2 inches {51 mm), and shall have all
vertical joints lapped not less than 6 inches (152 mm).

R703.9.2 Flashing, general. Flashing of EIFS shall be pro-
vided in accordance with the requirements of Section
R703.8.

R703.10 Fiber cement siding,

R703.10.1 Panel siding. Panels shall be installed with the
long dimension parallel to framing. Vertical joints shall
oceur over framing members and shall be scated with caulk-
ing or covered with battens. Horizoneal joints shall be
flashed with Z-flashing and blocked with solid wood fram-
ing.

R703.10.2 Horizontal lap siding, Lap siding shall be
lapped a minimom of 1Y/, inches (32 mm) and shall have the
ends sealed with caulking, covered with an H-section joint
cover, or located over a strip of flashing. Lap siding courses
may be installed with the fastener heads exposed or con-
cealed, according to approved manufactusers’ installation
instructions.

R703.F1 Vinyl siding. Viny! siding shall be certified and
labeled as conforming to the requirements of ASTM D 3679
by an approved quality contrel agency.

R703.11.1 Installation. Vinyl siding, soffit and accessories
shall be installed in accordance with the manufacturer’s
installation instructions.

2006 INTERNATIONAL RESIDENTIAL CODE®



CHAPTER 8

ROOF-CEILING CONSTRUCTION

SECTION R801
GENERAL

R801.1 Application. The provisions of this chapter shall con-
trol the design and construction of the roof-ceiling system for
all buildings.

R801.2 Requirements. Roof and ceiling construction shall be
capable of accommodating all loads imposed according te Sec-
tion R301 and ol transmitting the resulting loads to the support-
ing structural elements.

R801.3 Roof drainage. [n areas where expansive or collaps-
ible soils are known to exist, all dwellings shall have a con-
trolled method of water disposal from roofs that will collect
and discharge roof drainage to the ground surface at least 5 feet
(1524 mm) from foundation walls or to an approved drainage
system,

SECTION R802
WOOD ROOF FRAMING

R802.1 Identification. Load-bearing dimension lumber for
rafters, trusses and ceiling joists shall be identified by a grade
mark of a lumber grading or inspection agency that has been
approved by an accreditation body that complies with DOCPS
20. Tn licu of a grade mark, a certificate of inspection issued by
a lumber grading or inspection agency meeting the require-
ments of this section shall be accepted.

R802.1.1 Blocking, Blecking shall be a minimum of utility
grade lumber.

R302.1.2 End-jointed lumber. Approved end-jointed lum-
ber identified by a grade mark conforming to Section
R802.1 may be used interchangeably with solid-sawn mem-
bers of the same species and grade.

R802.1.3 Fire-retardant-treated wood, Fire-retardant-
treated wood (FRTW) is any wood product which, when
impregnated with chemicals by a pressure process or other
means during manufacture, shall have, when tested in
accordance with ASTM E 84, alisted flame spread index of
25 or less and shows no evidence of significant progressive
combustion when the test is continued for an addiiional
20-minute period. In addition, the flame front shall not
progress more than 10.5 feet (3200 mm) beyond the center
line of the burners at any time during the test.

R802.1.3.1 Labeling. Fire-retardant-treated lumber and
wood structaral panels shall be labeled. The label shall
contain:

1. The identification mark of an approved agency in
accordance with Section 1703.5 of the Interng-
tional Building Code.

2. Idemtification of the treating manufacturer.

3. The name of the fire-retardant tregiment.
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4. The species of wood treated.

5. Flame spread and smoke-developed rating.
6. Method of drying after treatment.
7

. Conformance to appropriate standards in accor-
dance with Sections R802.1.3.2 through
R802.1.3.5.

8. For FRTW exposed to weather, or a2 damp or wel
locution, the words “No increase in the listed clas-
sification when subjected to the Standard Rain
Test” (ASTM D 2898).

R802.1.3.2 Strength adjustments. Design values for
untreated lumber and wood structural panels as specified
in Section R802.1 shall be adjusted for fire-retardant-
treated wood. Adjustments to design values shall be
based upon an approved method of investigation which
takes into consideration the effects of the anticipated
temperatore and humidity to which the fire-retar-
dant-treated wood will be subjected, the type of treat-
ment and redrying procedures.

R802.1.3.2.1 Wood structural panels. The effect of
treatment and the method of vedrying after treatment,
and exposure to high temperatures and high
humidities on the flexure properties of fire-retar-
dant-treated soltwood plywood shall be determined
in accordance with ASTM D 5516. The test data
developed by ASTM D 5516 shall be used to develop
adjustment factors, maximum loads and spans, or
buth for untreated plywood design values in accor-
dance with ASTM D 6303. Each manufacturer shall
publish the allowable maximum loads and spans for
service as floor and roof sheathing for their treatment,

R802.1.3.2.2 Lumber, For cach species of wood
treated, the effect of the reatment and the method of
redrying after treatment and exposure to high tempera-
tures and high humiditics on the allowable design
properties of fire-retardant-treated lumber shall be
determined in accordance with ASTM D 3664. The
test data developed by ASTM D 5664 shall be used to
develop modification factors for use at or near room
temperature and at clevated temperatures and humidity
in accordance with ASTM D 684 1. Each manufacturer
shall publish the modification factors for service at
temperatures of not less than 80°F ¢27°C) and for roof
framing. The roof framing medification factors shail
take into consideration the climatological location.

R802.1.3.3 Exposure to weather. Where fire-retar-
dani-treated wood 1s exposed to weather or damp or wet
locations, it shall be identified as “Exterior” to indicate
there is no increase in the listed flame spread index as
defined in Section R802.1.3 when subjected to ASTM D
2898.
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ROOF-CEILING CONSTRUCTICN

R802.1.3.4 Interior applications. [nterior fire-retar-
dant-treated wood shall have a moisture content of not
over 28 percent when tested in accordance with ASTM D
3201 procedures at 92 percent relative humidity. Interior
fire-retardant-treated wood shall be tested in accordance
with Section R802.1.3.2.1 or R802.1.3.2.2. Tuterior
fire-retardant-treated wood designated as Type A shall
be tested in accordance with the provisions of this sec-
tion.

R802.1.3.5 Moisture content, Fire-reiardant-ircated
wood shall be dried to a moisture content of 19 percent or
less for lumber and 15 percent or less for wood structural
panels before use. For wood kiln dried after treatment
(KDAT) the kiln temperatures shall not exceed those
used in kiln drying the lumber and plywood submitted
for the tests described in Section R802.1.3.2.1 for ply-
wood and R802.1.3.2.2 for lumber.

R802.1.4 Structural glued laminated timbers. Glued
laminaied timbers shall be manufactured and identified as
required in AITC A190.1 and ASTM D 3737.

RB802.1.5 Structural log members. Stress grading of struc-
tural log members of nonrectangular shape, as typically
used in log buildings, shall be in accordance with ASTM D
3957. Such structural log members shall be identified by the
grade mark of an approved lumber grading or inspection
agency. In lieu of a grade mark on the matenial, a certificate
of inspection as lo species and grade issued by a lum-
ber-grading or inspection agency meeting the requirements
of this section shall be permitted to be accepted,

R802.2 Design and construction. The framing details
requircd in Section RB0O2 apply (o roofs having a minimum
slope of three units vertical in 12 units horizontal (25-percent
slope) or greater. Roof-ceilings shall be designed and con-
structed in accordance with the provisions of this chapter and
Figures R606.11(1), R606.11(2) and R606.11(3) or in accor-
dance with AFPA/NDS. Components of roof-ceilings shall be
fastened in accordance with Tabte R602.3(1).

R802.3 Framing details. Rafters shall be framed to ridge
board or to each other with a gusset plate as a tie. Ridge board
shall he at Ieast 1-inch (25 mm) nominal thickness and not less
in depth than the cut end of the rafter. At all valleys and hips
there shall be a valley or hip rafter not Jess than 2-inch (51 mm)
nominal thickness and not less in depth than the cut end of the
rafter. Hip and valley rafters shall be supported at the ridge by a
brace to a bearing partition or be designed to carry and distrib-
ute the specific load at that point. Where the roof pitch is less
than three units vertical in 12 units horizontal (25-percent
slope), structural members that support rafters and ceiling
joists, such as ridge beams, hips and valieys, shall be designed
as beams.

R802.3.1 Ceiling joist and rafter connections. Ceiling
joists and rafters shall be nailed to each other in accordance
with Table R802.5.1(9), and the rafter shall be nailed t0 the
top wall plate in accordance with Table R602.3(1). Ceiling
joists shall be continuous or securely joined in accordance
with Table R802.5.1(9) where they meet over interior parti-
tions and are nailed to adjacent rafters to provide a continu-
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ous tic across the building when such joists arc pd[‘d”L] 10
the rafters.

Where celling Jjoists are not connected to the rafters at the
top wall plate, joists connected higher in the attic shall be
installed as rafter ties, or rafter ties shall be installed to pro-
vide a continuons tie. Where ceiling joists are not parallel 1o
rafters, rafier ties shall be installed, Rafter tiés shall be a
minimum of 2-inch by 4-inch (51 mm by 102 mm) (nomi-
nal), installed in accordance with the connection require-
ments in Table R802.5.1(Y), or connections of equivalent
capacities shall be provided. Where cetling joists or rafter
ties are not provided, the ridge formed by these rafters shall
be supported by a wall or girder designed in. accordance
with accepted engineering praclice.

Collar i1es or ridge straps to resist wind uplift shall be
connected i the upper third of the attic space in accordance
with Table R602.3(1).

Collar ties shall be a minimum of t-inch by 4-inch (23
mm by 102 mm) (nominal), spaced not more than 4 feet
(1219 mm) on ¢center.

R802.3.2 Ceiling joists lapped. Ends of ceiling joists shall
be lapped a minimum of 3 inches (76 mm) or butted over
bearing partitions or beams and toenailed to the bearing
member. When ceiling joists are used to provide resistance
te rafter thrust, lapped joists shall be nailed together in
accordance with Table R602.3(1) and butted joists shall be
tied together in a manner to resist such thrust. |

R802.4 Allowable ceiling joist spans. Spans for ceiling joists
shall be in accordance with Tables R802.4(1) and R802.4(2).
For other grades and species and for other loading conditions,
refer to the AF&PA Span Tables for Joists and Rafters.

R802.5 Allowable rafter spans. Spans lor rafters shall be in
accordance with Tables R802.5.1(1) through R802.5.1(8). For
ather grades and species and for other loading conditions, refer
to the AF&PA Span Tables for Joists and Rafters. The span of
each rafter shall be measured along the horizontal pm]ecuon of
the rafter.

R802.5.1 Purlins, Installation of purlins to reduce the span
of rafters is permitted as shown in Figure R802.5.1. Purlins
shall be sized no less than the required size of the rafters that
they support. Purlins shall be continuous and shall be sup-
ported by 2-inch by 4-inch (51 mm by 102 mm) braces
installed to bearing walls at a slope not less than 45 degrees
from the horizontal. The braces shall be spaced not more
than 4 feet {1219 mm) on center and the unbraced length of
braces shall not exceed 8 feet (2438 mm).

R802.6 Bearing. The ends of each rafter or ceilinég joist shall
have not less than 1'/; inches (38 mm) of bearsing on wood or
metal and not less than 3 inches (76 mm) on masonry or con-
crete, i

R802.6.1 Finished ceiling material. Tf the finished cciting
material is installed on the ceiling prior to the attachment of
the ceiling to the walls, such as in construction at a factory, a

compression strip of the same thickness as the finish ceiling
material shall be installed directly above the top plate of
beaﬂng walls if the compressive strength of the finish ceil-
ing material is less than the loads it will be I'EE]ULlIFBCl to with-

|
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stand. The compression sirip shall cover the entire length of
such top plate and shall be at least one-half the width of the
top plate. It shall be of material capable of transmitting the
loads transferred through it,

R802.7 Cutting and notching. Structural roof members shall
not be cut, bored or notched in excess of the limitations speci-
fied in this section,

R802.7.1 Sawn lumber. Notches in solid lumber joists, raf-
ters and beams shall not exceed one-sixth of the depth of the
member, shall not be longer than one-third of the depth of
the member and shall not be located in the middle one-third
of the span. Notches at the ends of the member shall not
exceed one-fourth the depth of the member. The tension
side of members 4 inches (102 mm) or greater in nominal
thickness shall not be notched except at the ends of the
members. The diameter of the holes bored or cut into mem-
bers shall not exceed one-third the depth of the member.
Holes shall not be closer than 2 inches (51 mmj to the top or
bottom of the member, or 1o any other hole located in the
member. Where the member is also notched, the hole shall
not be closer than 2 inches (31 mm) to the notch.

Exception: Notches on cantilevered portions of rafters
are permitted provided the dimension of the remaining
portion of the rafter is not less than 4-inch nominal {102
mm) and the length of the cantilever does not exceed 24
inches (610 mm).

R802.7.2 Engineered wood products. Cuts, notches and
holes bored in trusses, structural composite lumber, struc-
wral glue-laminated members or I-joists are prohibited
except where permitted by the manufacturer’s recommen-
dations or where the effects of such alterations are specifi-
cally considered in the design of the member by a registered
design professional.

RB802.8 Lateral support. Rafters and ceiling joists having a
depth-to-thickness ratio exceeding 5 to | based on nominal
dimensions shall be provided with lateral support at points of
bearing to prevent rotation.

R802.8.1 Bridging. Rafters and ceiling joists having a depth-
to-thickness ratio exceeding 6 to 1 based ot nominal dimen-
sions shall be supported laterally by solid blocking, diagonal
bridging (wood or metal) or a continuous 1-inch by 3-inch
(25 mm by 76 mm) wood strip nailed across the rafters or
ceiling joists at intervals not exceeding 8 feet (2438 mm).

R802.9 Framing of openings. Openings in roof and ceiling
framing shall be framed with header and trimmer joists. When
the header joist span does not exceed 4 feet (1219 mm), the
header joist may be a single member the same size as the ceiling
joist or rafter. Single trimmer joists may be used to carry a sin-
gle header joist that is located within 3 feet (914 mm) of the
trimmer joist bearing, When the header joist span exceeds 4
feet {1219 mm}, the trimmer joists and the header joist shall be
doubled and of sufficient cross section to support the ceiling
joists or rafter framing into the header. Approved hangers shall
be used for the header joist to trimmer joist connections when
the header joist span exceeds 6 feet (1829 mum). Tail joists over
12 feet (3658 mm) long shall be supported at the header by

2006 INTERNATIONAL RESIDENTIAL CODE®

ROOF-CEILING CONSTRUCTION

framing anchors or on ledger strips not less than 2 inches by 2
inches (51 mm by 51 mm).

R502.10 Wood trusses.

R802.10.1 Truss design drawings. Truss design drawings,
prepared in conformance to Scction R802.10.1, shall be
provided te the building official and approved prior to
installation. Tyuss design drawings shall include, at a mini-
mum, the information specified below. Truss design draw-
ing shall be provided with the shipment of trusses delivered
to the jobsite.

1. Slope or depth, span and spacing.
2. Locution of all joints,

3. Required bearing widths.

4, Design loads as applicable.

4.1, Top chord live load (as determined from Sec-
tion R301.6}.

4.2. Top chord dead load.
4.3. Bottom chord live load.
4.4, Bottom chord dead load.

4.5. Concentrated loads and their points of appli-
cation.

4.6. Controlling wind and earthquake loads.

5. Adjustments to lumber and joint connector design
values for conditions of use,

6. Each reaction force and direction.

7. Joint connecior type and description (e.g., size,
thickness or gage) and the dimensioned location of
each joint connector except where symmetrically
located relative to the joiat interface.

8. Lumber size, species and grade for each member.
9. Connection requirements for:

9.1. Truss to girder-truss.

9.2. Truss ply to ply.

9.3, Field splices.

10. Calculated deflcclion ratio and/or maximum
description for live and total load.

11. Maximum axial compression forces in the truss
members to enable the building designer to design
the size, connections and anchorage of the perma-
nenl continuous lateral bracing. Forces shall be
shown on the truss design drawing or on supplemen-
tal documents.

12. Required permanent truss member beacing location.

R802.10.2 Design. Wood trusses shall be designed in accor-
dance with accepted engineering practice. The design and
manufacture of metal-plate-connected wood trusses shall
comply with ANSI/TPI 1. The truss design drawings shall
be prepared by a registered professional where required by
the statutes ol the jurisdiction in which the project is to be
constructed in accordance with Section R106.1.
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TABLE RB802.4(1)

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES

{Uninhabitable attics without storage, live load = 10 psf, L/A = 240)

[ ‘ o DEADLOAD =5pst _ o o
— 2_x4 o I N ZxG__ 2x8 | 2x10
CEg.;:(é I‘I{ICE;ST P Maximum celli]ng joist spans
(inches) ! SPECIES AND GRADE {teet - inches) f  {jeet - inches) (eet-inches) _ _(feet-inches)
i Douglas fir-larch §8 13-2 1 20-8 Note a Note a
Douglas fir-larch #l 12-8 19-11 Note a Note a
Daouglas [ir-larch #2 12-5 19-6 25-8 Notc a
Douglas fir-larch #3 10-10 15-10 20-1 24-6
Hem-fir 58 12-5 19-6 25-8 Note a
Hem-fir #1 12-2 19-1 25-2 Note a
1lem-fir #2 11-7 18-2 24-0 Note a
1 Hem-fir #3 10-10 15-10 20-1 24-6
Southern pine S8 12-11 20-3 Nole a Note a
Southern pine #1 12-8 19-11 Note a Note a
Southern pine #2 12-5 19-6 25-8 Note a
Southern pine #3 L1-6 17-0 21-8 257
Spruce-pine-fir S8 12-2 19-1 25-2 Note a
Spruce-pine-fir #1 11-10 18-8 24.7 Note a
Spruce-pine-fir #2 11-10 18-8 24-7 Note a
Sprucec-pine-fir #3 10-10 15-10 20-1 i 24-6
Douglas fir-larch o 11-11 18-9 24-8 Note a
Deuglas fir-larch #1 116 18-1 23-10 Note a
Douglas fir-larch #2 11-3 17-8 230 Note a
| Douglas fir-larch #3 9-3 13-¢ 17-5 21-3
'Hem-fir S8 i1-3 17-% 234 Note a
Hem-fir #1 11-0 17-4 22-10 Note a
Hem-fir #2 10-6 16-6 21-9 Note a
6 Hem-fir #3 9.5 13-9 17-5 21-3
Southern pine 88 11-9 18-5 24-3 Note a
Southern pine #1 11-6 18-1 23-1 Note a
Southern pine #2 11-3 17-8 234 Note a
Scuthern pine #3 10-0 14-9 18-9 22.2
Spruce-pine-fir SS 11-0 17-4 22-10 Note a
| Spruce-pine-fir #1 10-9 | 16-11 224 hlllolc a
Spruce-pine-fir #2 10-9 16-11 224 Note a
_ . | Spruce-pine-fir #3 9-5 . 139 | 175 213
TDouglas fir-larch 53 11-3 17-8 23.3 Note a
Douglas fir-larch #1 10-10 17-0 22-3 Note a
| Douglas fir-larch #2 10-7 16-7 210 25-8
Douglas fir-larch #3 8-7 12-6 15-10 19-5
Hem-fir S8 10-7 16-8 21-11 Note a
Hem-fir #1 10-4 16-4 21-6 Note a
Hem-fir #2 9-11 15-7 20-6 25-3
19.2 Hem-fir #3 8-7 12-6 15-10 19-5
’ Southern -pine S8 11-0 17-4 22-1G Note a
Southern pine #1 10-10 17-0 22-5 Note a
Southern pine #2 10-7 16-8 21-11 Note a
Scuthern pine #3 9-1 13-6 17-2 20-3
Spruce-pine-fir 88 10-4 16-4 21-6 Note a
Spruce-pine-fic #1 10-2 15-11 210 25-%
Spruce-pine-fir #2 10-2 15-11 21-0 | 25-8
Spruce-pine-[ir #3 8-7 12-6 15-10 { 19-5
{continued)
246
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. TABLE R302.4(1)—continued
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240)
o _ DEADLOAD=5psf _
_ 2x4 | 2x8 2x8 2x10
CEg';igl':%ST Maximum ceiling joist spans
{inches} _SPECIES AND GRADE . {feet-inches) | _({feet- inches) (eet - inches) {feet - inches)

Douglas fir-larch S8 10-5 16-4 21-7 Noie a

Douglas fir-larch #1 10-0 15-9 20-1 24-6

Douglas fir-larch #2 9-10 14-10 i8-9 22-11

Douglas [ir-larch #3 7-8 11-2 14-2 17-4

Hem-fir S8 9-10 15-6 20-5 Note a

Hem-fir #1 9-8 [5-2 19-7 23-11

Hem-fir #2 9-2 14-5 18-6 22-7

24 Hem-fir #3 7-8 11-2 14-2 17-4

- Southemn pine ss 10-3 [6-1 ; 21-2 Note a
Southern pine #1 10-0 15-9 20-10 Note a

[ Southern pinc #2 0-10 15-6 20-1 23-11

Southern pine #3 8-2 12-G 15-4 18-1
Spruce-pine-fir sS 9-3 15-2 19-11 25-5
Sprucc-pine-{ir #1 9-5 14-9 18-9 22-11
Spruce-pine-fir #2 9-5 14-9 18-9 22-11
Spruce-pine-fir #3 7-8 11-2 _ 14-2 174

Check sources for availability of lumber in lengths greater than 20 leer.
For 5L 1 inch =254 mm, | foot = 304.8 mm. 1 pound per square foot = 0.0479kPa.
o, Span exceeds 26 feet in length.
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TABLE R802.4(2)

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
{Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240)

"‘ ) DEADLOAD=10psf L _1
2x4 | 248 I axs | 2x10 .
CELL;';?:":‘%ST \ . ___ Maximum ceiling joist spans _ L _\
_ (inches) SPEGIES AND GRADE (feet-inches) |  (feet-inches) {feet - Inches) {feet - inghes)
iDouglas fir-larch S5 10-5 16-4 21-7 Naote a
1 Douglas fir-larch #1 190-0 15-9 ! 20-1 24-6
Douglas fic-larch #2 9-10 14-10 ! 18-9 22-11
Douglas fir-larch #3 7-8 11-2 14-2 17-4
Hem-fir 55 S-10 15-6 20-5 Note a
Hem-fir #1 9-8 152 19-7 23-11
Hem-fir #2 9-2 14-5 ’ 18-6 22-7
12 Hem-fir #3 7-8 11-2 14-2 17-4 !
Southern pine 58 10-3 16-1 21-2 Note a :
Southern pine #1 10-0 15-9 20-10 Nole a
Scuthern pine #2 9-10 15-6 20-1 23-1
Southem pine #3 8-2 12-0 15-4 18-1
Spruce-pine-fic SS 9-8 15-2 19-11 25-5
|Spruce—pine—ﬁr #1 9-5 14-9 18-9 22-11
' Spruce-pine-fir #2 9-5 14-9 18-9 22-11
. Spruce-pine-fir #3  7-8 12 142 17-4 |
i Douglas fir-larch 58 9-6 14-11 19-7 25-0
! Douglas fir-larch #1 9-1 13-9 17-5 21-3
i Douglas fic-larch #2 3-8 12-10 16-3 19-10
Douglas fir-larch #3 6-8 9-8 12-4 15-0
Hem-fir S8 8-11 14-1 i 18-6 23-8
Hem-lir #1 8-9 13-5 16-10 20-8
'Hem-fir #2 8-4 12-8 16-0 19-7
16 Hem-fir #31 6-8 9-8 12-4 15-0
| Southern pine $Si 9.4 147 19-3 24.7
Southern pine 81| 9-1 14-4 18-11 23-1
Southern pine #2 8-11 13-6 17-5 26-9
| Southern pine #3 7-1 10-5 13-3 15-8
' Spruce-pine-fir S8 8-9 13-9 18-1 23-1
Spruce-pine-fir #1 8-7 12-10 16-3 (9-10
Spruce-pine-fir #2, 387 12-10 16-3 19-10
) | Spruce-pine-fir #3 6-8 9-8 12-4 150 |
Douglas fir-larch 58 8-11 14-0 18-5 23-4
‘Douglas fir-larch #1 8-7 12-6 [5-10 19-5
Douglas fir-larch #2 8-0 11-9 14-10 18-2
Douglas fir-larch #3 6-1 8-10 11-3 13-8
Hem-fir S8 8-5 13-3 17-5 22-3
Hem-fir #1 83 12-3 15-6 18-11
Hem-fir #2 7-10 11-7 14-8 17-10
19.2 ;i Hem-tir #3 6-1 8-10 11-3 13-8
’ . Southern pine 88 3-9 13-9 18-1 23-1
| Southern pine #1 87 136 17-9 21-1
‘Southern pine #2 8-3 12-3 15-10 18-11
"Southemn pine #3 6-5 9-6 12-1 14-4
Spruce-pine-fir 588 8-3 12-11 17-1 21-8
. Spruce-pine-fir #1 8-0 11-9 f 14-10 18-2
Spruce-pine-fir # 8-0 11-9 14-10 hg-2
Spruce-pine-fir #3 6-1 8-10 11-3 13-8
fecontinued) !
|
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ROOQF-CEILING CONSTRUCTION

. TABLE R802.4(2}—continued
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics with limited storage, live load = 20 pst, /A =240)
DEAD LDAD = 10 psf
Lo . l 'P .
2x4 | 2x6 ! 2x8 —| 2x10
CE:;L;!:%":%ST Maximum Ceiling Joist Spans
{inches) | ~ SPECIES AND GRADE (eet-inches} | {feet-inches) (feet - inches) (feet - inches)

'Douglas fir-larch SS 8-3 13-0 17-1 | 20-11

'Douglas fir-larch #1 7-8 11-2 14-2 17-4

Douglas fir-larch #2 7-2 10-6 13-3 16-3

Douglas fir-larch #3 5-5 7-11 10-0 12-3

Hem-fir 58 7-10 12-3 16-2 20-6

Hem-fir #1 7-6 10-11 13-10 16-11

Hem-fir #2 7-1 10-4 13-1 16-0

2 Hem-fir #3 5-5 7-11 L0-0 12-3
Scuthern pine 85 8-1 12-9 16-10 21-6

Southern pine #1 8-0 12-6 15-10 18-10

Southern pine #2: 7-8 11-0 14-2 16-11

Southern pine #3 5-9 8-6 10-10 12-10
Spruce-pine-fir 55 7-8 12-0 15-10 19-5
Spruce-pine-fir #1 7-2 10-6 13-3 16-3
Spruce-pine-fir #2 7-2 10-6 13-3 16-3
Spruce-pine-fir #3 5-5 7-11 10-0 12-3

Check sources for availability of lumber in lengths greater than 20 feer.
For S 1inch =254 mm, 1 foot = 304.8 mm, | pound per sguare fooi = 0.0479%Pa.
a. Span cxceeds 26 feet in length.
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TABLE R802.5.1(1)
RAFTER SPANS FOR COMMON LUMBER SPECIES

{Roof live load=20 psf, ceiling not attached to rafters, L/A = 180)
_DEAD LOAD = 10 psf

I
[C2xa |

| 2x8 | 2x10 | 2x12 _ 2x4 __ 2x8

DEAD LOAD =20psf

2x6 | 2x8 | 2x10 | 2x12 |
RAFTER e - Maﬂ_mum r_a_fter span.s.a -
SPACING (feet- | (feet- | (feet- | (feet- | (feet-  (feet-  (fect- | (feet- ‘ {feet- | {feet-
| (inches) SPECIES AND GRADE inches) | inches) | inches) | inches) | inches} inches) inches) | inches) _inches) | inches)
Douglas fir-larch 85| 11-6 18-0 23-9 ; Noteb | Noteb '+ 11-6 l 18-0 23-5 | Noteb | Nole b
Douglas fir-larch #1 1-1 17-4 22-5 | Noteb | Noteb  10-6 15-4 i9-5 239 Noteb
Dounglas fir-larch #2° 1-10 16-7 21-0 25-§ | Noteb : 910 14-4 18-2 22-3 25-9
| Douglas fis-larch #3, 87 12-6 15-10 19-5 226 1 75 10-10 13-9 16-9 15-6
Hem-fir 881 10-10 17-0 22-5 | Noteb | Noteb  10-10 17-0 22-5 | Noweb ‘ Note b
Hem-fir #1107 16-8 21-10 | Note b | Note b 103 14-11 18-11 / 23-2  Noteb
Hem-fir #2, 10} 15-11 20-8 25-3 | Noteb 9-8 14-2 17-11 | 21-11 ° 25-5
12 Hem-fir #3| 87 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Southern pine 85] 113 17-8 23-4 | Notcb | Noteb  11-3 17-8 23-4 | Noteh Noteb
‘Southern pise #1. 11-1 | 174 | 22-11 | Noteb | Noteb ' 11-1 | 17-3 | 219 | 25-10 ' Noteb
Southern pine #°10-10 | 17-0 22-5 | Noteb | Noteb | 10-6 15-1 19-5 . 132 Noteb
Soulhern pine #3 9] 13-6 17-2 20-3 24-1 ‘ 7-11 -8 14-10 17-6 , 20-11
iSpmcc-pine-ﬁr 88, 107 16-8 | 21-11 | Noieb | Noteb ~  10-7 16-8 219 | Noteh ' Notch
- Spruce-pine-fir #1104 16-3 21-0 25-8 | Note b ‘ 9-10 14-4 18-2 | 12.3 ‘ 25-9
Spruce-pine-fir #2104 16-3 21-0 25-8 | Noteb | 9-10 14-4 182 | 22-3 | 259
__ | Spruce-pine-fir #3, 87 12-6 | 15-10 | 19-5 226 75 10-10 | 139 !__1 69 ' 196 |
i Douglas fir-larch 88 | 10-5 16-4 21-7 | Noleb | Noteb  10-5 16-0 20-3 ! 249  Noteb
Douglas fir-larch #1 10-0 15-4 19-5 23-9 | Noteb ! 9-1 13-3 16:10 1 207 23-10
i Douglas fir-larch #2| 9-10 14-4 18-2 22-3 25-9 3-6 12-5 13- 19-3 22-4
‘ Douglas fir-larch #3: 75 10-10 13- 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Hem-fir S8 9-10 15-6 20-3 | Noteb | Noieb | S-10 15-6 19-11 24-4  Noteb
Hem-fir #1' 98 14-11 18-11 23-2 | Noteb | 8-10 12-11 16-5 20-0 23-3
Hem-fir #2  9-2 14-2 17-11 | 21-11 25-5 8-5 12-3 15-6 18-11 22-0
16 |Hem-fir #3075 | 1010 | 139 | (69 | 196 | 65 953 | 11-11 | 146 . 1610
Souihern pine 88| 103 16-1 21-2 | Noleb | Noteb  10-3 16-1 21-2 | Noteh Noteb
Southern ping #l  10-0 15-9 20-10 | 25-10 | Noteb : 100 15-0 18-10 22- Note b
Southern pine #2910 15-1 19-5 | 232 | Noteb 9-1 13-0 16-10 20-1 ‘ 23-7
Southemn pine #3| 7-11 11-8 14-10 17-6 20-11 6-10 10-1 12-10 15-2 18-1
Spruce-pine-fir 585 ‘ 9-8 15-2 19-11 25-5 | Note b -8 14-10 | 18-10 ' 23-0 Noteb
Spruce-pine-fic #1095 | 144 [ 182 ' 223 | 259 | 86 | 125 | 159 " 194 | 22-4
Spruce-pine-fir #2195 14-4 18-2 22-3 259 8-6 12-5 | 159 | 193 22-4
| Spruce-pine-fir # 75 | 10-10] 139 | 169 | 196 &5 9-5 1 11-11 | 14-6  16-10
Deuglas fir-larch 85 ! 9-10 15-5 20-4 25-11 | Noieb | 9-10 (47 | 186 22-7 | Note b
Douglas fir-larch #1: 95 14-0 17-9 21-8 25-2° 84 12-2 15-4 18-9 21-9
Douglas fir-larch #2  B-I1 13-1 16-7 20-3 23-6 7-8 11-4 14-4 17-7 20-4
Diouglas fir-larch #3 69 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5
Hem-fir S5 93 14-7 i9-2 24-6 | Noteb 9-3 14-4 18-2 ‘ 223 ‘ 25-9
Hem-fir #] 9-1 13-8 17-4 21-1 24-6 | &1 | 1110 15-0 18-4 21-3
Hem-fir #2 88 12-11 16-4 20-0 23-2 78 11-2 14-2 17-4 20-1
19.2 Hem-fir #3| 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13—3 15-5
) Southern pine 85| 9-8 15-2 19-11 25-5 | Noteb 9-8 15-2 19-11 25-5 | Noleb
Southern pine #] 9-5 14-10 19-7 23-7 | Noteb 9-3 13-8 17-2 20-5 24-4
Southern pine #2| 93 13-9 179 21-2 24-10 8-4 11-11 15-4 18-4 21-6
Southern pinc #3| 7-3 10-8 13-7 16-0 19-1 6-3 9-3 11-9 1+ 13-10 16-6
Spruce-pine-fir ss| 91 143 | 189 | 2311 | Noweb | o-1 137 | 172 | 210 | 244
Spruce-pine-fir #1810 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Spruce-pine-fir #2810 ¢ 131 16-7 20-3 23-6 7-9 11-4 l4-4 17.7 \ 20-4
Spruce-pine-fir # 69 | o1 | 127 | 1544 | 179 | 510 | 37 | 10410 | 133 | 155
{continied)
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TABLE R802.5.1(1}—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Roof llve load=20 psf, ceiling not attached to rafters, L/A = 180)

ROOF-CEILING CONSTRUCTLON

DEAD LOAD =10 pst

2x6 |]

2x12 |

| 2x4 f_l_zxa r 2x8 l 2x 10 | 2x12 2xd [ 2x8 2x1¢
Maximum rafter spans®

RAFTER i_.___. - . — e e e— ..

SPACING " (teet- -J (feet - ] (feet - [ {feet- | (feet- | (fest -] (feet- | (feet- | (feet- | (fest-

(inches) | SPECIES AND GRADE Inches} | inches) | inches) : inches) | inches) | inches) | inches) | inches) | inches) | inches)
Douglas fir-larch $5, 91 14-4 18-10 | 234 | Noteb | %11 13-1 16-7 20-3 23-5
Douglas fir-larch #| 87 12-6 15-10 19-5 22-6 75 10-10 13-9 16-9 18-6
Douglas fir-larch #2 I 8-0 11-9 14-10 18-2 210 6-11 10-2 12-10 15-8 13-3
Daouglas fir-lurch #3- 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9
Hem-fir 58 87 13-6 17-10 229 | Notch 8-7 12-10 16-3 19-10 23-0
Hem-fir #1! 84 12-3 15-6 18-11 | 21-11 73 16-7 13-5 16-4 19-0
Hem-fir #2711 11-7 14-8 17-10 2049 6-10 10-0 12-8 15-6 17-11

24 Hem-fir #3 | 6-1 8-10 11-3 13-3 15-11 53-3 7-8 9-9 11-10 13-9

Southern pine S8 811 ; 14-1 18-6 238 | Noteb | 8-11 14-1 ; 18-6 22-11 | Noteb
Southem pine #1 89 13-9 i7-9 ‘ 21-1 252 33 12-3 15-4 18-3 219
Southern pine #' B-7 12-3 15-10 i 18-11 22-2 7-5 10-8 13-9 16-5 19-3
i Southern pinc #3 65 9-6 12-1 ‘ 14-4 17-1 57 83 10-6 12-5 14-9
Spruce-pine-fir 55 : 8-5 13-3 17-5 | 21-8 25-2 8-4 12-2 15-4 18-9 21-9
Spruce-pine-fir #1; 80 11-9 14-10 i8-2 210 6-11 10-2 12-10 15-8 18-3
Spruce-pine-fir #2 ‘ 8-0 11-9 14-10 ‘ 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Spruce-pine-fir #3 6 8-10 i1-3 i3-8 | 15-11 53 -8 | 94 11-10 ' 13-9

Check sources for availability of lumber in lengths greater than 20 feet.
t inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479kPa.

For ST:

a. The tabulated rafter spans assume that ceiling joists are located at the bortom of the attic space or that some other method of resisting the outward push of the rafters

where:

H = Height of ceiling joists or rafter lics measured vertically above the top of the rafter support walls.

He/Hp l Rafter Span Adjustment Factor
1/3 ‘ 0.67
1/4 | 0.76
/5 l' 0.83
1/6 ) 0.90
1/7.5 ot less 1.00

Hy = Height of roof ridge measurcd vertically above the top of the rafter support walls.

b. Span exceeds 26 feet in length.
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on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter spans shall b
multiplied by the factors given below:
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ROOF-CEILING CONSTRUCTION

{Roof live load=20 psf, celling atiached to rafters, L/A = 240)

TABLE R802.5.1{2)

RAFTER SPANS FOR COMMON LUMBER SPECIES

j. DEAD LOAD = 10 psf B _ ~__DEAD LOAD = 20 psf
' 2xa | 2x6 | 2x8  2x10 | 2x12 | 2x4 | 2x8 | 2x8 | 2x10 | 2x12
HAFTER . . Maximum r?ﬂer spans®
SPACING (feet- | (feet- | {feet- | (feet- | (feet- . (feet- | (eet- | (feet- | (foet- | (feet-
{inches) SPECIES AND GRADE inches) | inches) inches) | inches) | inches) i inches} | inches) inches) | inches) | inches)
Douglas fu-larchy 88| 106-5 16-4 21-7 " Noteb : Noteb 10-5 16-4 2i-7 | Notebh ! Note b
Douglas fir-larch #1| 10-0 159 | 20-10 | Noteb | Noteb | 10-0 15-4 19-5 239 | Noteb
Douglas fir-larch #2| 9-10 15-6 20-5 25-§ | Noteb | 9-10 14-4 182 223 23-9
Douglas fir-larch #3| B-7 12-6 15-10 19-5 22-6 7-5 i0-10 13-9 16-9 19-6
Hem-fir ) 551 9-10 15-6 20-5 | Noteb | Noteb ; 9-10 15-6 20-5 | Noteb | Note b
Hem-fir #1| 9-8 15-2 19-11 25-5 | Noteb 9-8 14-11 | 18-11 232 | Noteb
Hem-fir #2| 92 14-5 19-0 24-3 | Noteb 9-2 14-2 17-11 | 21-11 25-5
12 Hem-fir #3| 87 12-6 15-10 19-5 22-6 -5 10-10 13-9 169 19-6
Southern pine S§| 10-3 16-1 21-2 | Noleb | Noleb | 10-3 16-1 21-2 | Noteb | Note b
Southern pine #1{ 10-0 13-9 | 20-10 | Noteb - Noteb | 10-0 139 20-10 | 25-10 | Noweb
Southern pine #1 9-10 15-6 20-5 | Noteb | Noteb | 9-10 15-1 19-5 23-2 | Noteb
Southemn pine #3| 9-1 13-6 17-2 20-3 24-1 7-11 11-8 14-1¢ | 17-6 | 20-1]
Spruce-pine-fir S§| 98 15-2 19-11 | 25-5 | Noteb | 9-8 15-2 | 19-11 | 255 | Noteb
Spruce-pine-fir #1| 95 14-9 19-6 | 24-10 | Noteb | 9-5 14-4 18-2 . 223 25-9
Spruce-pine-fir #2] 9-5 14-9 19-6 | 2410 | Noteb | 95 14-4 18-2 I 22-3 25-9
| Spruce-pine-fir #3| 87 | 126 | 1510 19-5 | 22-6 7-5 10-10 13-9 16-9 19-6
Douglas fir-larch S8 96 14-11 19-7 25-0 | Noteb 0-6 14-11 19-7 249 | Noteb
Douglas fir-larch #1| 9-1 14-4 18-11 | 23-9 | Noteb 9-1 13-3 16-1G | 20-7 J- 23-10
Douglas fir-larch #2| 8-11 14-1 18-2 22-3 259 8-6 12-5 [5-9 19-3 22-4
Douglas fic-larch #3| 75 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Hem-fir 58| &1 14-1 i8-6 23-8 | Noteb | 8-11 14-1 18-6 238 | Noteb
Hem-fir #1| 89 13-9 18-1 23-1 | Noteb 80 12-11 16-5 20:0 | 233
Hem-fir #2| 84 13-1 17-3 | 21-11 25-5 84 12-3 15-6 18-11 | 220
16 Hem-fir #3| 75 10-10 13-9 16-9 19-6 6-5 95 11-11 14-6 ! 16-10
Souther pine 8851 94 14-7 19-3 247 | Noteb | 94 14-7 19-3 24-7 | Note b
Southern pine #1191 14-4 18-11 24-1 | Noleb 9-1 14-4 18-10 | 22-4 ) Note b
Southern pine #2, 8-11 14-1 18-6 23-2 ' Noteb | 811 13-0 l6-1G | 20-1 23-7
Southern pine #3 1-11 11-8 14-10 | 17-6 | 2¢-11 6-10 10-1 12-10 | 15-2 18-1
Spruce-pine-fir 88| 39 13-9 18-1 23-1 | Noleb 8-9 13-9 18-1 23-0 | Notchb
: Spruce-pine-fir #1| BT 13-5 17-9 22-3 25-9 8-6 12-5 1 159 19-3 | 224
- Spruce-pine-fir #2| 87 13-5 179 22-3 259 8-6 12-3 159 1 193 22-4
. Spruce-pine-fir #3) 75 [ 10-10 | 139 | 169 | 196 | 65 | 95  11-11 | 146 | 16-10 :
Douglas fir-larch 58| &-11 14-0 i8-5 23-7 [ Noteb | 811 14-) | 18-5 227 | Note b
.lDouglas fir-larch #1187 13-6 17-9 21-8 25-2 84 12-2 | 154 | 18-9 | 219
; Douglas fir-larch #2| 85 i3-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 ¢ 20-4
i Douglas fir-larch #3| 69 9-11 12-7 13-4 17-9 5-10 8-7 10-10 13-3 15-5
'Hemr-fir SS| 8BS 13-3 17-3 22-3 | Noteb 85 13-3 17-5 223 25-9
Hem-fir #1| 83 12-11 17-1 21-1 24-6 8-1 11-10 15-0 i8-4 21-3
Hem-fir #2| 710 12-4 16-3 20-0 23-2 7-8 11-2 14-2 17-4 20-1
192 Hem-fir #3| 69 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5
’ Southern pine SS| 89 13-9 18-1 23-1 | Neteb | 8-9 13-9 18-1 23-1 | Noteb
Southern pine #1| BT 13-6 17-9 22-8 | Noteh 8-7 13-6 | 172 20-5 24-4
Southern pine #2| 85 13-3 17-5 21-2 24-10 8-4 1-11 15-4 18-4 21-6
Southern pine #3| 73 -8 13-7 16-0 19-1 6-3 9-3 11-9 13-10 16-6
i Spruce-pine-fir 58| 83 12-11 17-1 21-9 | Noteb | 83 12-11 171 2I—(i) 24-4
Sprucc-pine-fir #1| 81 12-8 16-7 20-3 23-6 7-9 11-4 1+ 14-4 17-7 20-4
Spruce-pine-fir #£2) &t ' 12-8 16-7 | 20-3 23-6 7-9 -4 ' 144 17-7 20-4
_| Spruce-pine-fir #3| 69 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5
(eontinwed)
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ROCF-CEILING CONSTRUCTION

. TABLE R802.5.1(2)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
{Roof live load=20 psf, ceiling attached to rafters, L/A = 240)
DEAD LOAD = 10 pst DEAD LOAD = 20 pst
2x4 2x6 | 2x8 . 2x10 ] 2x12 | 2x4 | 2x6 l 2x8 | 2x10 ! 2x12
RAETER ! - Maximun: rafter spans®
SPAC!NG _(feet - _(feet - '{feet - _{feat - _(feet . _(feet - _(feet - l _(feet - (feet - (feat -
{inches) SPECIES AND GRADE inches)} | inches) |nc__h_e§]_'| inches} | inches) | inches) | inches) | inches} ' inches) | fnches)
Douglas fir-larch 38 8-3 13-0 17-2 ! 21-10 | Note b 8-3 13-0 16-7 j 203 23-5
;Douglas fir-larch #1 8-0 12-6 | 15-10 19-5 22-6 7-5 10-10 13- ‘ 16-9 19-6
Douglas fir-larch #21 7-10 11-9 14-10 , 18-2 214G 6-11 10-2 12-10 | 158 18-3
"Donglas fir-larch #31 6-1 8-10 | 11-3 ¢ 13-8 15-11 5-3 7-8 9-9 ! 11-10 13-9
| Hem-fir S8 7-10 12-3 + 16-2 20-8 25-1 7-10 12-3 16-2 1 19-10 23-G
‘Hem-ﬁr #1 7-8 12-0 15-6 18-11 21-11 7-3 10-7 135 - 164 19-0
Hem-fir #2173 11-5 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-1t1
24 |Hcm-ﬁr #3| o6-1 8-10 11-3 - 138 15-11 53 7-8 9-9 11-10 13-9
! Southern pine 55, 81 12-9 i6-10 - 216 | Noteb | 8-1 i2-9 16-10 | 21-6 | Note b
_l Southern pine #l1 3-0 12-6 16-6 | 21-1 23-2 8-0 12-3 15-4 18-3 21-9
Southern pinc #2| 7-10 12-3 15-10 18-11 22-2 7-5 10-8 13-9 16-5 19-3
: Southern pine #3| 65 9-6 121 1 144 17-1 5-7 83 10-6 12-5 14-9
| Spruce-pine-fir S8 7-8 120 15-10 © 20-2 24-7 7-8 12-0 15-4 18-9 21-9
Spruce-pine-fir #1 -6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Sprucec-pine-fir #2| 76 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
_Spruce-pine-fir #3 6-1 | 8-10 11-3 . 13-8 15-11 5-3 7-8 9-9 11-10) 13-9 J

Check sources for availability of lumber in lengths greater than 20 feet.
For S8I: ' 1 inch = 25.4 mm, 1 foot = 3(4.8 mm, | pound per square fool = 0.0479kPa.

a. The tabulated rafter spans assnme that ceiling joists are located at the hottom of the attic space or that some other method of resisting the cutward push of the rafters

on the bearing walls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafier spans shall be
multiplied by the factors given below:

HHy . Rafter Span Adjustment Factor
1/3 0.67
1/4 0.76
145 .83
176 0.90
1/7.5 or less : 100

where:

Hq = Height of ceiling joists or rafter ties measurcd vertically above the tap of the rafter support walls,
Hy = Height of roof ridge measured vertically above the top of the rafter support walls.
b. Span exceeds 26 feet in length.
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ROOQF-CEILING CONSTRUCTION

TABLE R802.5.1(3)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=30 psf, ceiling not attached to rafters, L/A = 180)
|

P DEAD LOAD = 10 pst _ _ | __ DEADLOAD=20pst |
| | 2xa | 2x6 | 2x8 | 2x10 | 2x12 | 2x4 ' 2x6 | 2x8 | 2x10 | 2x12 |
RAFTER o ) I\!‘Iaximu_ruai:ter spans?
SPAGING Geet- | (feet- | (feet- | (feet- | fieet- | (teet- | (feet- | {teet- ‘ {feet- | {feet-
| {inches) | SPECIES AND GRADE inches) | inches} inches) | inches) | inches) | inches] inches) | inches) _‘Ec_hes) inches)
|Doug]as fir-larch S8 10-0 15-9 209 | Notch | Noteb | 10-0 15-9 20-1 ° 24-6 | Noteb
“Douglas fir-larch #l 98 14-9 18-8 22-9 !Noteb | 9-0 132 16-8 20-4 23-7
‘Douglas fir-larch #2| 95 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1
Daouglas fir-larch #3] 7-1 10-5 13-2 16-1 18-8 -4 9-4 11-9 45 ¢ 168
| Hern-fir ss| 9.6 : 14-10 19-7 25-0 | Noleb | 96 - 14-10 19-7 24-1 | Nowe b
‘ Hem-fir #1| 93 14-4 18-2 22-2 25-9 8-9 12-10 16-3 15-10 i 23-0
Hem-tir #21 8-10 13-7 17-2 210 244 8-4 12-2 15-4 18-9 21-9
12 Hem-fir #3011 10-5 13-2 16-1 ' i8-8 6-4 9-4 11-9 14-5 16-8
Southern pine S5| 9-10 13-6 20-5 | Noteb : Noweb | 9-10 15-6 20-5 | Noteh Noteb
' Southern pine #1] 98 15-2 20-0 249  Noteb | 9-8 14-10 | 18-8 222 Noweb
i Southern pine #2196 14-5 18-8 223 Noteb | 90 12-11 16-8 | 19-11 | 23-4
‘ Southern pine #3177 11-2 14-3 16-10  20-0 6-9 10-0 ¢ 129 15-1 17-11
Spruce-pine-lir ss! 93 ‘I 14-7 19-2 24-6 | Noweb | 9-3 14-7 i8-8 22-9  Notch
Spruce-pine-fir #11 9-1 13-9 17-5 214 248 8-5 12-4 15-7 19-1 | 22-1
' Spruce-pine-fir #2 91 139 17-5 214 1 248 8-5 12-4 157 ¢ 191 N
| Spruce-ping-fir #3721 10-5 | 132 | 16-1 18-8 6-4 9-4 11-9 : 14-5 16-8 |
Douglas fir-larch 8§ 91 14-4 18-10 | 23-9 | Noteb | 9-1 13-9 \7-3 213 24-8
| Douglas fir-larch #1| X9 12-9 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5
i Douglys fir-larch #2| 8.2 11-11 15-1 18-5 21-5 7-3 10-8 ; 13-6 16-6 19-2
‘ Douglas fir-laxch #3| 62 9-0 11-5 | 13-11 : 162 5-6 8-1 | 10-3 12-6 14-6
i [em-fir S§| 87 13-6 | 17-10 | 22-9 Noteb | 8-7 13-6 17-1 | 20-10 242
iHem-ﬁr #1| 8-3 12-5 15-9 19-3 | 223 1-7 11-1 |J 14-1 17-2 1 19-11
Hem-fir #2| 80 11-9 14-11 18-2 21-1 7-2 106 1 13-4 16-3 18-10
16 Hem-tir #3162 9-0 11-5 13-11 16-2 5-6 81 § 103 12-6 14-6
Southern pine §8s| 8-11 14-1 186 | 238 , Noteb | 2-11 14-1 ‘ 18-6 23-8 ! Noteb
Southern pine #1| 89 139 18-1 21-5 . 257 8-8 12-10 ] 162 19-2 | 22-10
Southemn pine #2187 12-6 16-2 19-3 ‘ 22-7 7-10 i1-2 \ 14-3 17-3 20-2
Southern pine #3| 67 0-8 12-4 14-7 17-4 5-10 8-8 11-0 13-0 15-6
' Spruce-pine-fir 55| 85 13-3 17-5 | 22-1 25-7 8-5 12-9 1 162 19-9 | 22-10
?Spruce—pinc—ﬁr f#1| 82 11-11 5-1 | 185 21-5 7-3 10-§ 13-6 16-6& 19-2
Spruce-pine-fir #2| 82 11-11 15-1 | 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Spruce-pinc-fir #3| 62 9-0 11-5 13-11 16-2 5-6 &1 | 103 | 12-6 14-6 |
Donglas fir-larch 85 87 13-6 17-9 21-8 | 25-2 8-7 12-6 ¢ 15-10 | 19-5 22-6
Douglas [ir-larch #1| 7-11 11-8 14-9 18-0  20-1 7-1 10-5 13-2 16-1 ' 18-8
Douglas fir-larch #2| 75 10-11 13-9 | 16-10  19-6 6-8 0-% 12-4 15-1 17-6
' Douglas fir-larch #3| 57 23 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2
 Hem-fir SS| &1 129 | 169 | 214 | 248 | 81 | 124 | 157 | 191 | 221
: Hem-fir #1179 11-4 14-4 17-7 204 6-11 10-2 | 1210 { 158 18-2
{ Hem-fir #2| 74 10-9 13-7 16-7 19-3 67 . 97 122 | 1410 | 17-3
197 |Hem-fir #3| 57 8-3 105 | 129 | 149 | 50 | 74 9-4 -5 | 132
' ‘Southem pine S8 85 13-3 17-5 22-3 | Noteb | 8-5 13-3 17-5 22-0 25-9
!Southcrn pine #1| 83 13-0 16-6 19-7 23-4 7-11 ] 11-9 14-9 17-6 | 20-1]
Southem pine #2 7-11 11-5 14-9 17-7 207 71| 102 13-2 15-9 18-5
Southern pine #3| 6-0 8-10 11-3 13-4 | 15-10 | 34 711 10-1 1-1 14-2
Spruce-pine-fir S8 7-11 12-5 16-5 20-2 234 . 7-11 | 11-8 14-9 18-0 ;i 20-11
' Spruce-pine-fir #1) 7-5 -1 139 ¢ 1610 | 196 68 ‘ 99 | 124 15-1 17-6
-Spruce-pine-fir #2075 10-11 13-9 1 16-10 | 19-6 68 1 99 | 124 15-1 17-6
; Spruce-pine-fir #3| 5-7 8-3 105 | 129 14-9 50 | 74 9-4 i1-5 13-2
|

feontinned) ;
|
|

' !
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ROOF-CEILING CONSTRUCTION

. TABLE R802.5.1({3)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
{Ground snow load=30 p=f, ceiling not attached to rafters, L/A = 180}
l i DEAD LOAD = 10 pst DEAD LOAD = 20 psf
| 2x4 | 2x6 | 2x8 | 2x10 | 2x12 | 2x4 | 2x8 | 2x8 | 2x10 | 2x12
RAFTER i | Maximum rafter spans® )
SPACING | {feet- | {teot- | {teet- | (fest-  (feet- | {teet- | (feet- | (fest- | {feet- | (feet-
{inches) SPECIES AND GRADE Inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches} inches) | inches)
| Douglas fir-larch 58, 7-11 12-6 15-10 19-5 | 22-6 7-8 Pol1e3 14-2 | 17-4 20-1
i Douglas fir-larch #l| 7-1 10-5 13-2 16-1 ' 18-8 6-4 1 94 11-9  14-5 16-8
Douglas fir-larch #2| 68 9-9 12-4 15-1 17-6 5-11 8-8 11-0 © 138 15-7
Douglas fir-larch #3| 30 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 | 11-10
i Hem-fir S§ 716 11-10 L5-7 19-1 22-1 7-6 11-0 | 13-11 17-0 19-9
Hem-fir #1 | 6-11 10-2 ;| 12-10 | 15-8 18-2 6-2 0-1 11-6 14-0 16-3
Hem-fir #2' 67 9-7 12-2 | 14-10 ¢ 17-3 5-10 8-7 1010 | 13-3 15-3
24 Hem-fir #3 50 7-4 9-4 11-5 13-2 4-6 6-7 g-4 10-2 | 11-10
Southern pine 88 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 19-8 23-0
| Southern pine #1. 78 11-9 14-9 17-6 | 20-11 7-1 10-6 13-2 15-8 18-8
‘ Southern pine w2 71 10-2 13-2 15-9 18-5 6-4 9.2 11-9 14-1 16-6
Scuthern pine #31 54 7-11 10-1 11-11 14-2 4.9 7-1 9-¢ 10-8 12-8
tSpruce-pinc-ﬁr S8 74 11-7 14-9 18-0 | 20-11 7-1 10-5 13-2 le-1 18-8
| Spruce-pine-fir #l 068 99 12-4 15-1 17-6 5-11 8-8 11-0 136 . 157
Spruce-pine-tir #' 68 9-9 12-4 15-1 17-6 | 5-11 8-8 11-0 13-6 15-7
[Sprucc—pine—fir #3  5-0 74 1 94 115 | 132 | 46 | 67 84 | 102 | 11-10

Check sources for availabiiity of lumber in lengths greater than 20 fect.
For SI:  1inch =254 mm, 1 foot = 304.8 mm. | pound per square fout = 0.047%9kPa,
a. Thetabuiated rafter spans assume that ceiling joists are located at the bottom of the artic space or that some other method of resisting the outward push of the rafters

on the bearing walls, such as rafter ties, is provided at that Tocation. When ceiling joists or rafter tics are located higher in the attic space, the rafter spans shall be
mulliplied by the lactors given below:

HoHy [Rafter Span Adjustment Factor
173 0.67
1/4 0.76
/5 0.83
1/6 0.90
1/7.5 or less 1.00

where:
H = Height of ceiling joists or rafter ties measured vertically above the wp of the rafter support walls.
H, = Height of roof ridge measured vertically above the top of the rafter support wails.

b. Span exceeds 26 teel in length.
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ROOF-CEILING CONSTRUCTION

TABLE R802.5.1{4)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=50 psf, ceiling not attached to rafters, L/A = 180)

. DEAP LOAD =10 pst DEAD LOAD = 20 pst
| 2x4  2x6 | 2x8 | 2x10 | 2x12 | 2x4 | 2_x6_—]‘2x8 | 2x10 | 2x12
RAFTER ____ Maximumratterspans® N
BPACING (feet - (feet - (feat - {feet - {teet - {feet - (feel - {feet - (feet - (feet -
(inches) |  SPECIES AND GRADE inches) | inches) | inches) inches) | Inches) | inches) }»_inches) Inches) | inches} | inches) .
Douglas fir-larch 85! 83 13-3 17-6 22-4 26-0 8-5 | 13-3 17-0 | 20—9 240 |
Douglas fir-larch #1| 82 12-0 15-3 18-7 21-7 77 0 112 14-1 17-3 20-0
Douglas fir-larch #2| 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
Douglas fir-larch ¥3| 5-10 8-6 i0-9 13-2 15-3 \ 5-5 | 7-10 10-0 12-2 14-1
Hem-fir SS1 80 12-6 16-6 21-1 25-6 80 1 126 16-6 20-4 23-7
Hem-fir #1( 7-10 11-9 1410 | 181 21-0 75 | 10-10 13- 16-9 19-5
Hem-fir #2| 7-5 11-1 ‘ 14-0 17-2 19-11 7-0 10-3 130 | 1510 | 18-5
12 Hem-fir #3| 5-10 86 | 109 13-2 15-3 5-5 7-10} 10-0 12-2 14-1
Southern pine 5§81 B4 13- |, 172 | 21-11 | Note b 84 ' 130 i7-2 | 21-11 | Noteb
Southern pine #1| 82 1210 16-10 | 20-3 24-1 8-2 12-6 159 18-9 22-4
Southern pine #2| 8-0 -9 153 18-2 21-3 -7 10-11 1441 16-10 19-9
Soulhern pine #3| 62 0-2 ‘ 11-8 13- 16-4 5-9 8-5 13-4 12-9 15-2
Spruce-pine-fir 881 7-10 12-3 ; 16-2 20-8 24-1 7-10 12-3 15-9 19-3 22-4
Spruce-pine-fir #1078 | 11-3 | 143 17-5 202 7-1 10-5 132 16-1 18-8
Spruce-pine-[ir #2| 7-8 11-3 14-3 17-5 15-2 7-1 10-5 13-2 16-1 18-8
| Spruce-pine-fir _#3 5-10 | 86 109 | 132 20-3 5-5 7-10 10-0 12.2 14—1ﬁ1
Douglas fir-lacch 88| 7-8 12-1 15-10 | 19-5 22-6 7-8 11-7 14-8 | 17-11 | 20-10
Douglas fir-larch #1171 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3
Douglas fir-larch #2| 6% 29 12-4 15-1 17-6 6-2 9-0 Li-5 13-11 16-2
Douglas fir-larch #3| 5.0 7-4 9-4 11-5 132 4-8 6-10 8-8 10-6 12-3
Hem-fir 88| 73 11-5 15-0 19-1 22-1 7-3 11-5 14-5 17-8 20-5
Hem-fir #1| 6-11 10-2 12-10 | 15-8 | 182 6-5 9-5 11-11 14-6 | 16-10
Hem-fir #2| 6-7 97 12-2 | 14-10 . 17-3 -1 8-11 11-3 13.9 1§ 15-11
16 Hem-fir #3|  5-0 74 94 11-5 °© 132 4-8 6-10 8-8 10-6 12-3
Southern ping 58| 7-6 11-10 - 157 | 19-11 | 24-3 7-6 11-10 | 157 | 19-11 | 23-10
Southern pine #1| 75 11-7 14-9 17-6 1 20-11 7-4 10-10 13-8 . 162 19-4
Southern pine #2| 71 10-2 132 159 ' 185 6-7 9-5 12-2 i 14-7 17-1
Southern pine #3| 54 7-11 10-1 11-31 - 14-2 4-11 7-4 94 110 13-1
Spruce-pine-fir 58| 71 11-2 14-8 180 20-11 7-1 10-9 13-8 1511 19-4
Spruce-pine-tir #1| 68 | 99 12-4 15-1 | 17-6 6-2 9-0 11-5 ! 13-11 16-2
Spruce-pine-fir #2| 68 9-9 12-4 15-1 17-6 6-2 9-0 11-5 1 13-11 16-2
Spruce-pine-fir #3150 74 | 94 | 115 13-2 48 1 610 1 88 | 10-6 12-3
Douglas fir-larch S§| 73 11-4 14-6 17-8 20-6 7-3 10-7 13-5  16-5 19-0
Douglas fir-larch #1| 66 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9
Douglas fir-larch #2| 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
Dwouglas fir-larch #3| 4-7 6-9 8-6 10-5 12-] 4-3 6-3 7-11 9-7 11-2
Hem-fir S§| 6-10 10-9 14-2 17-3 | 20-2 6-10 10-5 13-2 16-1 18-8
Hem-fir #1| 64 9-3 I1-e 14-4 , 16-7 5-10 8-7 10-10 | 13-3 15-5
Hem-fir #2| 60 8-9 11-1 13-7 ¢+ 159 57 g1 10-3 12-7 14-7
19.2 Hem-fir #3| 47 6-9 8-6 10-5 ‘ 12-1 4-3 6-3 7-11 9-7 11-2
" |Southern pinc 88| 7-1 11-2 14-8 18-9 i 22-10 7-1 11-2 14-8 | 187 21-9
Southern pine #1| 7-0 10-8 13-5 16-0 1 19-1 6-8 9-11 12-5 ¢ 1410 | 17-8
Southern pine #2, 66 9-4 120 | 144  16-10 6-0 8-8 -2+ 13-4 15-7
Southern pine #3| 4-11 7-3 9-2 10-10 © 12-11 4-6 6-8 86 ' 10-1 12-0
Spruce-pine-fir 88| 6-8 1G-6 13-5 16-§ 19-1 6-8 9-10 12-5 ‘ 15-3 17-8
Spruce-pine-fir #1' 61 311 11-3 13-9 15-11 5-7 83 10-5 | 129 14-9
Spruce-pine-tir # 61 8-11 11-3 13-9 | 15-11 5-7 8-3 10-5 © 12-9 14-9
| Spruce-pine-fir #3| 47 6-9 B-6 10-5 : 12-1 4-3 6-3 7-11 | 9-7 11-2
{continued) :
256
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TABLE R802.5.1(4)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
_{Ground snow load=50 psf, ceiling not attached to rafters, L/A = 180)

ROQF-CEILING CONSTRUCTION

RAFTER
SPACING
| (inches) |

24

SPECIES AND GRADE_

Douglas fir-larch
Douglas fir-larch
Douglas fir-larch
Douglas fir-larch

Hem-fir
Hem-fir
Hem-fir
Hem-fir
Southemn pine
Southern pine
Southern pine
Southern pine
Spruce-pine-fir
Spruce-pine-fir
Spruce-pine-fir
Spruce-pine-fir

_DEAD LOAD = 10 psf

2x4 l 2x6 | 2x8__i ZK_TUJ_;_XTZ'

DEAD LOAD = 20 psf

2xd4 | 2xB J 2x8 |2xlﬂ I 2x12
_ Maximum rafter spans® ]

{feet- | (feet- | (feet- | (feet- | (joet- | {feet- | (feet- ' {feet - | (feet - | {feet -

inches) | inches) | Inches) | inches) | inches) | inches) | Inches) | inches) ' inches) | inches)

55| 6-8 10- 13-0 15-10 18-4 6-6 0-6 12-0 ‘ 14-8 17-0
#1 5-10 8-6 10-9 13-2 15-3 3-5 7-10 10-0 | 12-2 14-1
#2 5-5 7-1 10-1 12-4 14-3 50 7-4 94 17-3 13-2
#3 4-1 6-0 7-7 9-4 10-9 3-10 57 7-1 87 10-0
58 64 a-11 12-9 15-7 18-0 6-4 94 11-9 14-5 16-8
#1538 8-3 10-6 12-10 | 14-10 53 7-8 9-9 11-1¢ 13-9
#2' 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 i1-3 13-0
#3  4-1 6-0 77 9-4 10-9 3-10 57 7-1 8-7 10-0)
58 6-7 10-4 13-8 17-5 21-0 6-7 10-4 13-8 16-7 19-5
#' 65 9-7 12-0 14-4 17-1 6-() 8-11} 11-2 13-3 15-9
#2  5-10 84 10-9 12-10 15-1 5-5 7-9 10-0 11-11 13-11
#3 4-4 6-5 8-3 99 11-7 -1 6-0 7-7 90 10-8
sS' 62 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9
#1 5-5 7-11 10-1 124 14-3 5-0 7-4 9-4 11-5 13-2
#2 5-5 7-11 10-1 12-4 14-3 3-0 7-4 9-4 i1-5 13-2
#3 ! 4-1 6-0 7-7 - 94 10-9 3-10 | 5-7 7-1 87 | 10-0

Check sources for availability of lumber in lengths greater than 20 [eet.

For SL:

I inch = 25.4 mm, | foot = 304.8 mm. 1 pound per square foot = 0.0479kPa.

a. The tabulated rafter spans assume that ceiling joists are locaced at the boltom of the attic space or that some other method of resisting the outward push of the rafters

where:

e HofHg

173
1/4
1/5
1/6

1/7.5 or less

0.67
0.76
0.83
0.90
1.00

Rafter Span Adjustment Factor

He= Height of cciling joists or rafter ties measured vertically above the top of the rafter support walls.
Hy = Height of roof ridge measured vertically above the wp of the raller support walls,

b. Span exceeds 26 feet in length.
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on the bearing walls, such s ralter ties, is provided ai that location. When ceiling joists or rafler ties are located higher in the attic space, the rafter spans shall be
multiplicd by the factors given below:
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ROOF-CEILING CONSTRUCTION

TABLE R802.5.1(5)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=30 psf, ceiling attached to rafters, L/A = 240)

i | DEADLOAD=10psf DEADLOAD=20psf
| 2_x_4J 2x6 I 2x8 | 2x10 2x12 | 2x4 |_2x6 i 2xB ° 2Zx10 l 2x12
RAFTER J - .Ma!.'m.ymrj'ﬂemﬁsl’ o : _ _
SPACING ({feet - (feet- : (feet- {feet - (feet - (feet - {feet - {teet - {feat - {feet -
| {inches) SPECIES AND GRADE inches) | inches} | inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) |
Douglas fir-larch 55| 91 14-4 ‘ 18-10 | 24-1 | Noteb 9-1 ‘ 14-4 18-10 ! 24-1 | Noich
‘ Douglas fir-larch #1189 139 . 182 22-G | Noteb 8-9 13-2 16-8 20-4 23-7
Douglas fir-larch #2| 87 13-6 ‘ 17-5 214 24-8 8-5 ‘ 12-4 15-7 19-1 22-1
Douglas fir-larch #3711 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 lo-8
Hem-fir Ss| 8.7 13-6 | 17-10 | 229 |Noteb| 87 * 136 | 17-10 22-9 | Note b
Hem-fir #1835 J 13-3 ‘ 17-5 | 222 | 259 | 85 | 1210 | 16-3 | 19-10 | 230
Hem-fir #2| B0 | 127 16-7 21-0 24-4 8-0 12-2 15-4 i8-9 21-9
12 Hem-fir #3| 7.1 | 105 o132 16-1 18-8 6-4 9-4 i1-9 14-5 16-8
Southern pine 85| B-11 14-1 | 18-6 23-8 | Noteb | 8-11 | 14-1 18-6 23-8 | Noteb
Southern pine #1| 89 13-9 18-2 232 | Noteb | 89 . 139 18-2 22-2 | Noweb
Southern pine #2| 87 136 ~ 17-10 | 223 | Noteb | 87 | 12-11 16-8 | 19-11 : 234
Sonthern pine #3| 77 -2 14-3 le-10 | 20-0 69 , 100 12-9 15-1 5 17-11
Spruce-pine-fir S8 85 133 . 175 22-3 | Noteb 8-5 13-3 17-5 223 | Note b
Spruce-pine-fir #1| 83 12-11 & 170 21-4 24-8 83 124 15-7 19-1 22-1
| Spruce-pine-fir #2| 83 12-11 ;170 21-4 24-8 83 ; 124 15-7 19-1 1 22-1
Spruce-pine-fir #31 71 | 10-3 - 13-2 16-1 18-% 6-4 ! 94 | 119 14-5 : 16-8 |
Douglas fir-larch 58| 83 13-¢ 172 | 21-10 | Noteb | &3 ° 13.0 17-2 21-3 24-8
Douglas fir-larch #1| 8-0 126 | 16-2 19-9  22-10 | 710 | 115 14-5 17-8 20-5
Douglas fir-larch #2| 7-10 11-11 15-1 18-5 21-5 73 - 10-8 13-6 16-6 19-2
Douglas fir-larch #3| 62 9-0 11-5 | 13-11 16-2 5-6 | 81 -3 12-6 | 14-6
‘ Hem-fir S8 7-10 12-3 | 16-2 20-8 25-1 7-10 ¢ 12-3 16-2 20-8 - 242
Hem-fir #1| 7-8 12-0 15-9 19-3 22-3 7-7 11-1 14-1 17-2 | 19-11
Hem-fir #2! 73 11-5 14-11 18-2 21-1 72 10-6 13-4 i6-3 | 18-10
6 Hem-fir #3| 62 90 ‘ 11-5 13-11 16-2 56 | 8l 10-3 12-6 - 14-6
i Southern pine 551 %1 12-9 © 16-10 | 21-6 | Noteb 81 | 129 16-10 | 21-6 ‘ Note b
'Southern pine #11 80 12-6 16-6 21-1 ' 257 8-0 12-6 16-2 19-2 | 22-10
. Scuthern pine #2| 7-10 12-3 16-2 19-3 22-7 7-10 1L-2 14-5 17-3 20-2
i Southern pine #3067 98 124 14-7 | 174 5-10 ¢+ 88 11-0 13-0 | 15-6
- Spruce-pine-fir 58| 78 12-0 15-10 20-2 24.7 7-8 1 12-0 15-10 19-9 22-10
Spruce-pine-fir #1| 76 11-$ 15-1 18-5 21-5 7-3 10-8 ¢ 136 16-6 19-2
Spruce-pine-fir #2| 76 11-9 15-1 18-5 215 7-3 10-8 t 13-6 \ 166 | 192
Spruce-ping-lir #3162 9-0 11-5 13-11 16-2 | 5-6 81 | 103 126 14-6
Daouglas fir-larch 85 79 12-3 16-1 20-7 25-0 79 ' 123 ! 1510 19-5 22-6
Douvglas fir-larch #11 7-6 11-8 14-9 18-0 | 20-11 71 ¢ 105 13-2 16-1 18-8
Daouglas tir-larch #2, 74 10-11 13-9 | 16-10 19-6 6-8 9-0 12-4 15-1 . 17-6
Dauglas lit-larch #3: 57 8-3 10-5 129 14-4 5-0 7-4 9-4 -5 ' 132
Hem-fir SS| 74 11-7 15-3 { 19-5 237 0 74 11-7 15-3 19-1 i 22-1
Hem-fir #1; 72 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-8 . 182
Hem-fir #2| 6-10 10-% 13-7 16-7 19-3 6-7 9-7 12-2 | 1410 ° 173
19.2 Hem-fir #3| 57 83 10-5 12-9 149 5-0 7-4 9-4 11-5 | 132
’ ‘Soulhcrn pine S5 7-8 120 15-10 ‘ 20-2 24-7 7-8 12-0 15-10 | 20-2 ‘ 24-7
Southern pine #1786 118 15-6 19-7 23-4 7-6 i1-9 14-9 17-6 | 20-11
Southern pine #2| 74 11-5 14-9 17-7 20-7 7-1 10-2 13-2 15-9 ‘ 18-5
P Southern ping #3 6-0 8-10 11-3 13-4 | 1510 | 54 7-11 10-1 : 11-11 142
Spruce-pine-fir §s1 72 114 | 14-11 19-0 23-1 | 7-2 11-4 14-9 18-0 | 20-11
Spruce-pine-fir #1| 70 10-11 i3-9 16-10 19-6 68 | 99 12-4 15-1 : 17-6
Spruce-pine-fir #2070 [ 1011 | 139 | 16440 | 196 ‘ 68 | 99 | 1244 | 159 | 176
i Spruce-pine-fir #3| 5.7 8-3 10-5 129 © 149 : 50 |

7-4 9-4 | 115 | 132

(continued)
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TABLE R802.5.1(5)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
{Ground snow load=30 psf, ceiling attached to rafters, L/A = 240)

ROOF-CEILING CONSTRUCTION

DEAD LOAD = 20 psl

J _DEADLOAD=10psf
' 2x4  2x6 [_____g_xs |

2x10 | 2x12 2x4 |_2x6 | 2x8 L2x10 | 2x12
RAFTER Maximum rafter spans?
SPACING {feet- {feet- (feat- {feet- {feet- {feet- (feet- (feet- (feet- [feet-
{Inches} SPECIES AND GRADE inches) | Inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches)
Douglas fir-larch SS| 7-3 11-4 15-0 19-1 226 7-3 11-3 14-2 | 17-4 20-1
Douglas fir-larch #1 7-0 10-5 13-2 16-1 18-8 6-4 9-4 11-9 | 14-5 16-8
Douglas fir-larch #2 6-8 9-9 12-4 15-1 17-6 5-11 3-8 110 | 136 15-7
Douglas fir-larch #31| 5D 7-4 9-4 -3 | 132 4-6 6-7 &4 102 | 11-10
Hem-fir 587 6-10 10-9 14-2 18-0 21-1i 6-10 10-9 13-11 | 17-0 199
Hem-fir #1 6-8 i0-2 12-10 15-8 18-2 6-2 9-1 11-6 ' 14-0 16-3
Hem-fir #2 6-4 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5
24 Hem-fir #3 50 7-4 94 11-5 13-2 4-6 6-7 84 10-2 11-10
Southern pine 88 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-9 22-10 .
Southern pine #1 7-0 10-11 14-5 17-6 20-11 7-0 10-6 13-2 15-8 18-8
Southern pine #21 6-10 -2 13-2 15-9 18-5 6-4 &2 11-9 14-1 16-6
Southern pinc #3 5-4 7-11 10-4 t1-11 14-2 4-9 7-1 2-0 10-8 12-8
Spruce-pine-fir 58 6-8 10-6 13-10 17-8 20-11 6-3 10-5 13-2 16-1 18-8
Spruce-pine-fir #1| 6-6 9.9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7
Spruce-pine-fir #2 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7
- Spruce-pine-fir #3 5-0 7-4 9.4 11-5 13-2 4-6 b-7 84 10-2 11-10

Check sources for availability of lumber in lengths greater than 20 feet.

For SI 1 inch =254 mm, 1 foot = 304.8 mtn, | pound per square foot = (.0479kPa.
a. The tabulated rafier spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the rafters
on the bearing walls, such as rafter ties, is provided at that location, When ceiling joists or rafter ties are located higher in the attic space, the rafter spans shall be

muliiplied by the factors given below:

He/Hy

Rafter Span Adjustment Factor

173

144

1/5

1/6
1/7.5 or less

where:

H-= Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls,

Iy = Height of roof ridge measured vertically above the top of the rafter support walls.

b. Span excceds 26 feet in length.
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0.67
0.76
0.83
090
1.00
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ROOQF-CEILING CONSTRUCTION

TABLE R802.5.1(6)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load=50 psf, celling attached to rafters, L/A = 240}

DEAD LOAD = 10 psf DEAD LOAD = 20 psf u
| 2x4 | 2x6  2x8 | 2x10 | 2x12 | 2x4 | 2x6 | 2x8 | 2x10 | 2x12
RAFTEH e e, Max"“—.\ll_nl!aﬂ_er spansa - - - [—
SPACING (feet- (feet- | (feet- | (foet- {feet- 1 {feet- (feet- {feot- {fest- {leet-
{inches) | SPECIES AND GRADE . inches) | Inches} Inches) | inches) | inches) | inches) | inches) | inches) | inches) | inches)
Douglas fir-larch 58 | 7-8 12-1 15-11 | 20-3 24-8 78 ¢ o12-1 15-11 20-3 24-0
i Douglas fir-larch #1715 11-7 153 1 187 21-7 71-5 11-2 14-1 17-3 20-0
| Douglas fir-larch #2 73 11-3 14-3 17-5 20-2 -1 10-5 13-2 16-1 18-8
Douglas fir-larch #3510 8-6 10-9 13-2 15-3 55 1 7-10 10-0 12-2 14-1
Hem-fir SSi 73 11-5 15-0 19-2 234 73 0 115 15-0 19-2 23-4
{Hem-fir # 7-1 11-2 14-8 18-1 21-0 7-1 10-10 139 169 | 19-5
Hem-fir #2| 69 10-8 14-0 17-2 19-11 69 10-3 § 13-0 15-10 ' 18-5
12 Hem-fir #3: 5-10 &6 . 109 13-2 15-3 5-5 7-10 10-0 122 | 141
Southern pine S8, 716 1-10 i 15-7 19-11 24-3 7-6 H-10 15-7 19-11 | 24-3
Southern pine #1) 7-5 11-7 15-4 19-7 23-9 7-5 11-7 15-4 18-9 22-4
Southern pine #1 73 11-5 15-0 18-2 21-3 7-3 10-11 14-1 16-10 19-9
Southern pine #3| 6-2 9-2 11-8 139 1 164 5-9 8-5 10-9 12-9 15-2
Spruce-pine-fir 551 7-1 l 11-2 14-8 189 © 22-10 7-1 11-2 14-8 18-9 22-4
Spruce-pine-fir #1| 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 18-8
Spruce-pine-fir #2| o6-11 10-11 14-3 17-5 20-2 6-11 10-3 13-2 16-1 18-8
_ | Spruce-pine-fir #3510 86 | 109 13-2 15-3 5-5 | 71-10 10-0 12-2 14-1
Douglas fir-larch S§| 70 11-0 14-3 I8-5 © 22-5 7-0 11-0 14-5 17-11 | 20-10
Douglas fir-larch #1] 69 10-5 13-2 16-1 18-8 6-7 -3 12-2 14-11 17-3
Douglas fir-larch #2| 67 9-9 124 15-1 17-6 6-2 S-0 11-5 13-11 l6-2
Douglas fir-larch #3| 5-0 74 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
Hem-fir 88| o7 16-4 13-8 17-5 212 6-7 1-4 13-8 17-5 20-5
Hem-fir #1] 6-5 10-2 12-1¢ | 15-8 18-2 6-5 9-5 11-11 14-6 16-10
Hem-fir #2| 62 9-7 12-2 14-10 | 17-3 6-1 8-11 11-3 13-9 15-11
16 Hem-fir #3| 50 7-4 9-4 11-5 13-2 4-8 6-10 . 8§88 10-6 12-3
Southern pine 88| 6-10 10-9 14-2 18-1 22-0 6-10 13-9 ‘ 14-2 18-1 220
Southern pine #l| 69 10-7 13-11 17-6 | 20-11 6-9 10-7 13-8 lo-2 194
Southern pinc #2067 10-2 13-2 15-9 18-5 6-7 9-5 12-2 147 17-1
| Southern pine #3 5-4 7-11 10-1 11-11 14-2 4-11 7-4 9-4 11-0 13-1
| Spruce-pine-fir SS| 65 10-2 13-4 17-0 20-9 6-5 10-2 ‘ 13-4 16-8 19-4
Spruce-pine-{ir #1| 64 9-9 12-4 15-1 17-6 6-2 9-0 11-5 | 13-11 16-2
Spruce-pine-fir #2| 64 9-9 12-4 15-1 17-6 6-2 9-0 11-5 = 13-11 l6-2 |
Spruce-pine-fir #3| 50 7-4 9-4 11-5 13-2 4-8 6-10 | 8-8 10-6 12-3 -
Douglas fir-larch S§| 67 10-4 13-7 17-4 i 20-6 6-7 10-4 13-5 i16-5 19-0
Douglas fir-larch #1| 64 9-6 12-0 14-§ 17-1 6-0 §-10 11-2 13-7 15-9
Douglas fir-larch #2| 01 8-11 11-3 13- 15-11 5-7 8-3 10-5 12-9 14-9
Douglas fir-larch #3| 47 6-9 8-6 | 10-5 12-1 4-3 6-3 7-11 9-7 112
Hem-fir 88| 62 9-9 12-10 16-5 19-11 6-2 9-9 12-10 16-1 18-8
Hem-fir #1| 6-1 9-3 11-% 14-4 16-7 5-10 8-7 10-10 13.3 15-5
Hem-fir #2| 59 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 14-7
192 Hem-fir #3| 4-7 6-9 8-6 ]0—5 12-1 4-3 ‘ 6-3 7-11 9-7 11-2
" Southern pine 88| 6-5 102 13-4 17-0) 20-9 6-5 10-2 13-4 17-0 20-9
Southern pine #1| 64 9-11 13-1 16-0 19-1 6-4 9-11 12-5 ‘ 14-10 17-8 !
Southern pine #2| 6-2 9.4 12-0 14-4 16-10 6-0 8-8 11-2 1 134 15-7
Southern pine #3| 4-11 7-3 9.2 10-1¢ | 12-1! 4-6 6-8 8-6 | 10-1 12-0
Spruce-pine-fir SS| 61 | 96 | 127 | 160 | 191 60 | 96 | 125 | 153 | 178
| Spruce-pine-fir #i1 5-11 811 11-3 13-9 15-11 5-7 8.3 10-5 12.6 1 149
Spruce-pine-fir #2  5-11 8-11 11-3 | 139 15-11 5-7 8-3 10-5 12-8 | 14-9
Spruce-pine-fir #3477 | 69 8-6 -5 12-1 4-3 6-3 7-11 0-7 l I-d
{continued)
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TABLE R802.5.1(8)—continued

RAFTER SPANS FOR COMMON LUMBER SPECIES

ROOF-CEILING CONSTRUCTION

{Ground snow load=50 psf, ceiling attached to rafters, L/A = 240)
DEAD LOAD = 10 psf '

DEAD LOAR = 20 pet

2x6 | 2x8

| Zx12 |

2xd | 2x6

. 2x4 | _Zx10 2x8  2x10 | 2x12
RAFTER | _ Maximum rafter spans®
SPACING i o(feet- | (feet- : (feet-  (feet- | (feet- | (feet- | (feet- | (fest- | (feet- | (feet-
{inches) SPECIES AND GRADE " inches) | inches) :i inches} inches) | inches) | inches) | inches) | inches) | inches) | inches)
Douoglas fir-larch ssl 61 97 | 127 1150 | 184 6-1 9-6 120 | 148 | 170
Douglas fir-lurch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
Douglas fir-larch #2535 7-11 13-1 12-4 14.3 50 7-4 9-4 11-5 13-2
Dougias fir-larch #3) 4-1 o-( 7-7 0-4 i0-9 310 5-7 7-1 8-7 10-0
Hem-fir 8§81 5% 9-1 11-11 15-2 18-0 3-9 81 | 119 14-5 15-11
Hem-fir #l 58 8-3 10-6 12-10 | 14-10 | 5-3 78 1 99 11-10 13-9
Hem-fir #2 54 7-10 9-11 12-1 14-1 | 4-11 7-3 9-2 11-3 13-0
24 Hem-fir #3141 6-0 7-7 9-4 10-9 3-10 57 7-1 8-7 ¢+ 100
Southern pine 88| 60 9-5 | 12-5 15-10 19-3 & 60 -3 12-5 15-10 19-3
Southern pine #1510 { 93 | 120 144 | 171 | 510 | 810 | 112 | 133 | 159
Southern pine #2| 59 8-4 10-9 12-10 15-1 5-5 | 7-9 10-0 11-11 ' 13-11
Southern pine 43| 44 6-5 8-3 99 | 117 ! 41 ° 60 7-7 9.0 . 108
Spruce-pine-fir SS| 58 | 810 | 11-8 | 148 | 171 : 58 | 8§10 | 1122 | 137 © 159
Spruce-pine-fir #1055 ¢ 701 | 101 124 | 143 | 50 | 74 9.4 11-5 | 132
Spruce-pine-fir #2| 55 ; 7-11 10-1 12-4 143 - 50 . 74 9-4 11-5 | 132
Spruce-pine-fir #3| 41 | 60 -7 9-4 10-:9 ' 310 | 57 7-1 8-7 ‘ 10-0

Check sources for availability of lumber in lengths preater than 20 feet,

For 5I:

1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = D.0479kPa.

a. The tabulated rafter spans assume that ceiling joists are located at the bottom of the atric space or that some other method of resisting the outward push of the rafters
on the bearing watls, such as rafter ties, is provided at that location. When ceiling joists or rafter ties are iocated higher in the attic space, the rafier spans shall be

multiplied by the factors given below:

where:

H-= Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls,

Ho/Hg

173

1/4

/5

1/6
177.5 or less

Rafter Span Adjustment Factor

Hp = Height of roof ridge measured vertically above the top ol the rafter support walls,
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0.67
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ROOF-CEILING CONSTRUCTION

TABLE RB02.5.1(7) .
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD
(Ceiling not attached to rafters, L/A = 180}
|  _DEADLOAD=10psf DEAD LOAD = 20 psf
2x4 | 2x§ ! Zxa___’___.'!_x_‘_lll_ 2x12 | 2x4 | 2x6__| 2x8 | 2x10 | 2x12
| RAFTER Maximum Rafter Spans®
SPACING {feet- (feet- (feel- (feet- (feet- {feet- ({fest- (feet- | {foet- | {feet-
(inches) _ . SPECIES ANDGRADE | inches} | inches) | inches} | Inches) | inches} inches)  inches) | inches} | inches) , inches)
\7 Douglas fir-larch 55| 77 11-10 15-8 19-5 22-6 ‘ 7-7 11-10 15-0 18-3 21-2
: Douglas fir-larch #1| 7-1 10-5 13-2 16-1 18-8 6-8 9-10 12-5 15-2 177
Douglas fir-larch #2| 68 9-9 12-4 15-1 17-6 63 . 92 11-8 14-2 16-6
Douglas fir-larch #3| 50 74 . 94 11-5 13-2 49 - 6-11 89 10-9 12-5
1 Hem-fir §§| 7-2 11-3 14-9 18-10 | 22-1 72 0 113 14-8 180 | 20-10
Hem-fir #1| 6-11 10-2 12-10 15-8 18-2 6-6 0-7 12-1 14-10 17-2
Hem-fir #2) 67 9-7 12-2 14-10 ; 17-3 6-2 9-1 11-5 14-0 16-3
12 Hem-fir #3150 74 | 94 11-5 13-2 49  6-1] 89 @ 10-% 12-5
Southern pine S§| 7-5 I1-8 15-4 19-7 | 23-10 7-5 11-8 15-4 19-7 | 23-10
Southern pine #1{ 73 11-5 i4-9 17-6 | 20-11 I N 13-11 16-6 19-8
Southern pine #2: 7-1 10-2 13-2 15-9 18-5 6-8 9-7 12-5 14-10 17-5
Southern pine #31 54 7-11 10-1 11-11 14-2 5-1 7-5 9-6 11-3 13-4
Spruce-pine-fir S8 70 11-0 14-6 18-0 | 20-11 7-0 11-0 13-11 17-0 19-8
Spruce-pine-fir #1] ©6-8 9-9 12-4 15-1 17-6 63 ' 9.2 11-8 14-2 16-G
Spruce-pine-fir #2| 68 9-9 12-4 15-1 17-6 6-3 92 11-8 14-2 16-6
' !Spruce-pine-fir #3; 50 | 74 9-4 11-5 13-2 49 6-11 | 8% | 108 12-5
1D(}uglas fir-larch 58] 6-10 109 139 16-10 19-6 6-10 | 10-3 13-0 15-10 18-4
Douglas fir-larch #11 6-2 9-0 11-5 13-11 16-2 5-16 . 8-6 10-9 | 13-2 15-3
Douglas fir-larch #2| 39 8-3 10-8 13-1 152 ¢ 55 7-11 10-1 12-4 14-3
Douglas fir-larch #31 4-4 6-4 8-1 9-1¢ -3 | 41 6-0 7-7 5-4 10-9 .
Hem-fir 85| 6-6 i0-2 13-5 16-6 19-2 6-6 ‘ 10-1 12-9 15-7 18-0
Hem-fir #1| 60 8-9 11-2 } 13-7 15-9 5-8 8-3 10-6 | 12-10 | 14-10
Hem-fir #2| 5-8 8-4 10-6 12.10 | 14-11 5-4 7-10 9-11 12-1 14-1
16 Hem-Nr #3| 44 64 - 81 9-10 L1-5 4-1 6-0 7-7 ‘ 9-4 | 10-2
Southem pine 58| 69 10-7 . 140 17-10 | 21-8 6-9 10-7 140 ' 17-10 | 210
Southern pine #1f 67 10-2 12-9 15-2 18-1 6-5 9-7 120 | 144 i7-1
Southcrn pine #2162 810 | 1i-5 13-7 16-0 5-10 8-4 10-9 12-10 15-1
1 Southern pine #3| 4-8 6-10 | 89 104 12-3 4-4 6-5 8-3 ‘ 9-9 11-7
1 Spruce-pine-fir 55 64 10-0 | 12-9 15-7 18-1 6-4 9-6 12-0) 14-¥ 17-1
Spruce-pine-fir #1| 3-9 8-5 f 10-8 13-1 15-2 5-5 7-11 10-1 | 124 14-3
Spruce-pine-fir #2| 5-9 85 ° 108 13-1 15-2 3-5 7-11 -1+ 124 14-3
Spruce-pine-fir  #3| 44 | 64 ' 81 | 9-10 | 115 | 41 | 60 7-7 94 | 109
Douglas fir-larch 88| 65 9-11 I 12-7 15-4 i79 6-5 9-4 11-10 14-5 16-9
Douglas fir-larch #1| 57 8-3 10-5 i2-9 14-9 5-4 7-9 910 ' 12-0 | 13-11
Drouglas fir-larch #2| 53 7-8 9-9 11-11 | 13-10 5-0 7-3 9-2 11-3 13-0
Douglas fir-larch #3| 40 516 7-4 9-0 10-5 3-9 5-6 611 8-6 9-10
Hem-fir S8 6-1 9-7 12-4 15-1 1 174 6-1 9.2 11-8 14-2 15-5
Hem-fir #1| 5-6 8-0 10-2 12-5 | 145 5-2 7-7 9-7 11-8 13-7
Hem-fir ~ #2| 52 71 9-7 11-9 13-7 4-11 7-2 9-1 11-1 12-10
19.2 Hem-[ir #3| 40 ' 510 7-4 -0 10-5 3-% 5-6 6-11 8-6 9-10
’ Southem pine S§| 64 | 100 13-2 16-9 20-4 6-4 10-0 13-2 16-5 19-2
Southern pine #1, 63 | 9-3 11-8 13-10 | 166 5-11 8-9 11-0 13-1 I5-7
Southern pine #2| 57 81 10-5 12-5 14-7 54 7-7 9-10 1% 13-9
Southern pine #3, 43 6-3 &0 95 ' 112 4-0 3-11 7-6 B-10 | 10-7
i Spruce-pine-[ir 55] 60 ‘ 9-2 11-8 143 - 166 5-11 8-8 11-0 13-5 15-7
Spruce-pine-fir #1| 53 7-8 9-9 11-11 | 13-10 5-0 7-3 9-2 11-3 13-0
Spruce-pine-[ir #2| 53 ‘ 7-8 99 11-11  13-10 5-0 13 9-2 11-3 13-0
Spruce-ping-fir #3| 4-0 5-10 7-4 9-0 | 10-5 3-8 5-6 6-11 8-6 9-10 J .

feontinued)
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ROOF-CEILING CONSTRUCTION

. TABLE R802.5.1(7}—continued
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD
(Ceiling not attached to rafters, LA=180) _
‘ L DEAD LOAD =10 psf DEAD LOAD = 20 pst
_ 2x4 | 2x6 | 2x8 | 2x1mx12 2x4 I 2x6 2x8 | 2x10 | 2x12 |

‘ RAFTER ,\ : Maximum rafter spans®

SPACING 1 (feet- {feet- : (fest- . ({feet- {feet - {feet - (feat - (feet - (feet - {feet -

{Inches) SPECIES AND GRADE - inches) | inches) i inches) I inches) | Inches) | inches} | inches) | inches) | inches) | inches)
| Dougtas fir-larch ssl 60 b g1 L3 139 (150 | 59 | 84 f 107 121 | 150
Douglas fir-larch #1. 5-0 7-4 9-4 11-5 13-2 ' 4% 6-11 89 10-9 12-5
Douglas fir-larch #2 i 4-8 6-11 g9 10-8 12-4 45 ! 66 8-3 10-0 11-8
Douglas fir-larch #3 3-7 5-2 6-7 8-1 G4 34 4-11 6-3 7-7 8-10
Hem-11r 55 5-8 88 11-0 13-6 13-11 5-7 8-3 10-5 12-4 12-4
Hem-fir #1411 F-2 9-1 i1-1 12-10 | 4-7 6-9 8-7 10-6 12-2
Hem-fir #2l 48 6-9 8-7 10-6 122 44 6-5 8-1 9-11 1i-6

24 Hem-fir #3 37 i 52 &7 . 81 9-4 ‘ 3-4 4-11 6-3 71 8-10

Southern pine 85 5-11 9-3 12-2 157 18-2 5-11 9-3 12-2 14-8 17-2
Southern pine #1 ‘ 5-7 8-3 10-5 12-3 14-9 5-3 7-1) 9-10 11-8 13-11
Southern pine #2- 30 7-3 54 11-1 13-0 | 4-9 6-10 8-9 16-6 12-4
Southern pine #3| 39 5-7 7-1 8-5 100 3.7 5-3 6-9 7-11 9-5
Spruce-pine-fir S5 56 8-3 10-5 12-9 14-9 5-4 7-9 9-10 12-0 12-11
Spruce-pine-fir #11 4.8 | 611 | 89 | 108 | 124 45 | 66 83 | 10-0 | 118
Spruce-pine-fir #2 4% | 611 | 89 | 108 | 124 ‘ a5 | 66 | 83 | 100 | 118
Spruce-pine-fir #3137 5-2 6-7 8-1 9-4 3-4 411 6-3 7-7 8-i0

Check sources for availability of lumber in lengths greater than 20 feet.
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.0479kPa.
a. Thetabulated rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting the outward push of the rafters

on the bearing walls, such as rafter ties, is provided at that location, When ceiling joists or rafter ties are located higher in the attic space, the rafter spans shall be
miultiplied by the factors given below:

Hy/Hg | Ratter Span Adjustment Factor
113 0.67
1/4 0.76
145 0.83
176 0.90
147.5 or less [ 1.00

where:
He= Height of ceiling joists or rafter ties measured vertically above the Wwp of the rafler support walls.
Hp = Height of roof ridge measured vertically above the top of the rafter suppon walls,
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ROOF-CEILING CONSTRUCTION

TABLE R802.5.1(8)

RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD

{Ceiling attached to rafters, L/A = 240)

| DEADLOAD=10pst

2x4 | 2x6 | 2x8 | 2x70 | 2x12

'] | 2x4 '__ 2x6 | 2x8 | 2x10
RAFTER L Maximum rafter spans? _
SPACING ! (feet- © (feet- | (feet- | (feet- | (feet- | (feet- | feet- | (feet- | (feet- l {teet -
l___(_i_nphes} SPECIES AND GRADE || inches} inches) ! inches) | inches) | inches) | inches} | inches) | inches) | inches) | inches)
i i Douglas fir-larch S8/ 6-10 | 10-9 143 | 182 22-1 6-10 10-9 14-3 18-2 21-2
Douglas fir-larch #1| 67 . 105 132 1 16-1 18-8 6-7 ‘ 9-10 12-5 152 - 177
Douglas fir-larch #2| 66 1 99 124 13-1 17-6 6-3 92 1{-8 14-2 | 16-6
Douglas fir-larch #3 ]. 5-0 7-4 9-4 11-5 13-2 4.9 6-11 8-9 10-9 ' 12-5
Hem-fir S8 6-6 10-2 13-5 17-2 ! 20-10 6-0 10-2 13-5 17-2 ° 20-10
Hem-fir #1| 64 10:0 | 12-10 | 158 | 182 6-4 5-7 12-1 4-10  17-2
Hem-fir #2| 61 ! 96 12-2 14-10 | 17-3 6-1 9-1 11-5 14-0 ‘ 16-3
12 Hem-fir #| 50 74 9-4 11-5 13-2 4-9 6-11 8-9 109 | 12-5
Southerm pine 55, 69 10-7 14-0 17-10 | 21-8 6-9 10-7 i4-0 17-10 ° 21-8
| Southern pine #1] 67 | 105 | 138 | 176 20001 | 67 | 105 | 138 | 166 | 198
: | Southern pine #2| 66 10-2 132§ 159 £8-5 6-6 0.7 12-5 | 14-10  17-5
Southern pine #3| 54 7-11 10-1 11-11 14-2 5-1 7-5 9-6 -3 ;. 13-4
Spruce-pine-fir SS| 64 10-0 13-2 16-9 20-5 6-4 10-0 13-2 169 | 19-8
. ! Spruce-pine-fir #1| 62 9-9 12-4 15-1 17-6 62 9-2 11-8 142 - 16-6
' Spruce-pine-fir #2! 062 9-9 12-4 15-1 1+ 17-6 62 9-2 11-8 14-2 16-6
L Spruce-pine-fir #3| 50 74 9-4 1i-5 13-2 4-9 611 | 89 . 109 123 |
Douglas fir-larch S§] 63 | 9-10 12-11 16-6 | 19-6 6-3 9-10 12-11 | 1510 | 184
Douglas fir-larch #1| 60 9-0 11-5 13-11 16-2 5-10 8-6 10-9 13-2 15-3
Douglas fir-larch #2| 59 8-5 10-8 13-1 15-2 5-5 7-11 10-1 124 i 14-3
Douglas fir-larch #i| 44 64 5-1 9-10 ¢ 11-5 4-1 6-0 77 9-4 10-9
Hem-fir Ss| 5-11 93 12-2 157 18-11 | 5-11 9-3 12-2 15-7 18-0
Hem-fir #1| 59 89 1{-2 13-7 15-9 5-8 §-3 10-6 | 12-10  14-10
Hem-fir #2| 56 84 10-6 12-10  14-11 5-4 7-10 9-11 12-1 1441
16 Hem-fie #3| 44 6-4 8-1 9-10 | 11-5 4-1 6-0 7-7 9-4 | 10-9
Southern pine §8¢ 6-1 9-7 12-8 16-2 19-8 6L . 97 12-8 16-2 19-8
Southern pine #1| 60 , 95 12-5 15-2 ‘ 18-1 6-0 ‘ 9-5 | 12-0 14-4 | 17-1
Southern pine w| s | gy 11-5 13-7 16-0 5-10 8-4 10-9 | 12-10  15-1
i Southern pine #3| 48 6-10 8-9 10-4 12-3 4-4 6-5 ‘ 8-3 9.9 . 11.7
Spruce-pine-fir 88| 59 9-1 1-11 15-3 18-1 5-9 o1 | 11-1 14-8 ‘ 17-1
Spruce-pine-fir #| 38 | 83 10-8 13-1 15-2 5-5 7-11 13-1 12-4 14-3
Spruce-pine-fir #2| 5-8 85 10-8 13-1 15-2 5-5 7-11 10-1 12-4 14-3
Spruce-pine-fir #3| 44 6-4 8-1 9-10 11-5 | 4-1 60 | 77 94 109
Douglas fir-larch S58{ 5-10 93 12-2 15-4 17-9 5-10 9-3 [ 1110 | 145 169
Douglas fir-larch #1579 §8-3 10-5 12-9 14-9 5-4 7-9 9-10 120 13-11
Douglas fir-larch #2| 53 7-8 9-9 -11 | 13-10 5-0 7-3 92 11-3 13-0
Douglas tir-larch #3| 40 5-10 7-4 9-0 10-3 39 5-6 6-11 8-6 9-10
Hem-fir $S1 5-6 8-8 11-6 14-8 17-4 3-6 8-8 11-6 142 ' 155
Hem-fir #l| 55 8-0 10-2 12-5 14-5 5-2 7-7 9-7 11-8 ' 137
{ Hem-fir #2| 52 7-7 9-7 11-9 13-7 4-11 7-2 9-1 11-1 12-10
192 i Hem-fir #3| 40 3. 5-10 7-4 9-0 10-5 3-9 5-6 6-11 8-6 9-10
""" | Southern pine 881 589 1 61 11-11 15-3 18-6 5-9 9-1 ‘ 1-11 15-3 18-6
Southern pine #1. 58 | 811 11-8 | 13-10 . 1l6-6 5-8 8-9 11-0 13-] 15-7
Southem pine #2, 56 ‘ B-1 10-5 12-5 14-7 4 0 77 9-10 11-9 13-9
Southern pine #3 ‘| 43 | 63 8-0 9-5 11-2 4.0 | 5-11 7-6 8-10 | 10-7
Spruce-pine-fir 88; 55 | 2-6 11-3 14-3 16-6 5-5 8-6 11-0 13-5 15-7
| i Spruce-pine-fir #1| 53 . 78 0-9 11-11 | 13-10 5-0 7-3 9-2 ‘ -3 13-0
' | Spruce-pine-fir #2| 53 | 78 9-9 11-11 | 13-10 5-0 7-3 9-2 11-3 13-0
Sprisce-pine-fir #3] 40 510 | 744 | 90 | 105 | 39 . 56 | 611l 86 | 910
{continued}
264 2006 INTERNATIONAL RESIDENTIAL CODE®



ROOF-CEILING CONSTRUCTION

. TABLE R802.5.1(8)—continued
RAFTER SPANS FOR 70 PSF GROUND SNOW LOAD®
{Ceiling attached to rafters, L/A = 240)
DEAD LOAD = 10 psf DEAD LOAD = 20 psf ]
2x4  2x6 | 2x8 | 2x10  2x12 | 2x4 | 2x6 . 2x8 | 2x10 | 2x12
RAFTER I I Maximum rafter spans® |
SPACING| {feet- | (feet- | (feet- | (feet-  (feet- | (feet- | (feet- Weet - ‘ (feet- | (teet-
{inches) SPECIES AND GRADE inches) | inches)} | inches} | inches} inches) | inches) | inches} inches) © Inches) | inches)
i Douglas fir-larch 55! 5-5 8-7 11-3 13-9 | 15-11 3-5 8-4 | 10-7 f 12-11 15-0
i Douglas fir-larch #1| 3-0 7-4 9-4 -5 = 132 4-5 6-11 8-9 1G-9 12-5
Douglas fir-larch #2| 4-8 6-11 8-9 10-8 124 4-5 6-6 8-3 10-0 11-8
|D0uglas fir-larch #3| 37 5-2 6-7 g1 . 94 3-4 411 : 63 7-7 8-10
 Hem-ir ss| 52 | ogr |08 |36 0| 52 | g1 |owos | 124 | 124
Hem-fir #l| 4-11 7-2 9-1 -1} 12-10 4-7 69 . 87 10-6 12-2
,Hem-tir #2| 4-8 6-9 8-7 10-6 12-2 44 = 63 - 8- 9-11 11-6
24 iHcm—fir #3| 37 5-2 6-7 %-1 9-4 34 4-11 6-3 7-7 8-10
! Southern pine 55| 54 8-5 11-1 14-2 17-2 5-4 8-5 11-1 14-2 17-2
‘Southern pine #1 53 8-3 10-5 12-5 14-9 5-3 7-10 9-10 11-8 13-11
Southern pine #2| 50 7-3 9-4 11-1 13-0 4-9 6-10 8-9 10-6 12-4
Soulhern pine #3| 3.9 5-7 7-1 8-5 10-0 3-7 5-3 69 7-11 9-5
! Spruce-pine-fir S8 590 7-11 10-5 12-9 14-9 5-0 7-9 0-10 12-0 12-11
Spruce-pine-fir #1| 4-B 6-11 8-9 10-8 12-4 4-5 6-0 83 10-0 11-8
Spruce-pine-fir #2048 | 611 ¥-9 10-8 12-4 4-5 6-6 8-3 10-0 11-8
Spruce-pine-fir #3)] 37 | 52 1 67 | 81 | 94 | 34 | 411 | 63 | 77 | 810

Check sources for availability of lumber in tengths greater than 20 feer,
For 81: | inch =25.4 mm, | foot = 304.8 mm, | pound per square foot = 0.0479kPa.
a. The tubulated rafter spans assume that ceiling joists are located at the bottom ef the attic space or that some other methed of resisting the outward push of the rafters

on the bearing walls, such as rafter ties, ts provided at that location. When ceiling joists or rafter ties are located higher in the attic space, the rafter spans shall be
multiplied by the factors given below:

Ho/Hg | Ratter Span Adjustment Factor
113 ‘ 0.67
1/4 0.76
115 0.83
146 ‘ 0.90
1/7.5 or less 1.0¢

where:
Hi= Height of ceiling joists or rafter ties measured vertically above the tap of the rafier support walls,
Hy = Height of roof ridge measured vertically above the top of the rafter support walls.
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ROOF-CEILING CONSTRUCTION

TABLE R802.5.1(9)
RAFTER/CEILING JOIST HEEL JOINT C_O__NNEETIQNS“‘ "‘_"'_d‘ #hg
GROUND SNOW LOAD {psf)
30 | | 70
X : Raoof span {feel) )
! RAFTER ; ) T !

RAFTER | Sen o 12 20 | s 1 s | 12 | 2 28 6 | 12 | 20 . 28 | 3

SLOPE | (inches) . . _ Required number of 16d common nails™" per heel joint splices“’“"'_'___h_____
12 4 6 8 11 s | 8 12 15 6 L o o151 o2
312 16 5 8 11 14 f | 11 15 20 8 14 20 26
4 | 7 om |16 | o | e 16 | 023 | 30 | a2 1 o2 | 30 | %
12 3 5 [ 8 4 ‘ i) 9 11 5 8 12 15
4:12 16 4 . 6 8 11 5 i 8 12 15 6 11 15 20
24 | 5 9 12 | 16 | 7 12 17 2 | o 16 23 29
12 3 4 5 7 3 . s 7 9 4 7 g 12
5:12 16 3 5 7 9 4 7 9 12 5 9 12 | 16
24 | 4 | 7 10 13 6 1 10 14 18 | 7_ 13 18 1 23
12 3 3 4 5 3 ! 4 5 7 3 5 7 9
T2 16 3 4 5 6 3 i 5 7 9 4 i} 9 11
24 i s 7 | 9 4 7 10 13 | 5 9 13 17

|

12 3 | 3 3 4 3 ;l 3 4 5 3 4 5 | 7
9:12 16 3 3 4 5 3 : 4 5 7 3 5 7 9
24 3 4 6 7 3 6 8 10 4 | 7 10 13
12 3 ‘ 3 3 3 3 3 3 4 3 3 4 5
12:12 16 3 3 3 4 3 3 4 5 3 4 5 7
24 | 3 3 | 4 | s 3 4 6 8 3 6 ;8 10

For SL Uinch = 25.4 mun, 1 foot = 3048 mm, | pound per square fool = 0.0479kPa.
a. 40d box nails shall be permitted to be substituted for 16d common nails.
Nailing requirements shall be permitted to be reduced 25 percent if nails are clinched.

b.
¢. Heel joint connections are not required when the ridge is supported by a load-bearing wall, header or ridge beam.
d. When intermediate support of the rafter is provided by vertical struts or purlins (o a loadbesning wall, the (abulated hee! joint conneciion requirements shall be per-

mitted 10 be reduced propertionally to the reduction in span.

il

. Equivalent nailing patterns are required for ceiling joist to ceiling joist lup splices.

f. When rafter ties are substituted for ceiling joists, the heel joint connection requirement shali be taken as the tabulated heel joinl connection reguirement for
two-thirds of the actual rafter-slope.

g. Tabulated heel joint connection requirements asswine that ceiling joists or rafter tics are located at the bottom of the attic space. When ceiling joists or rafter ties are

located higher in the attic, heel joint connectlion requiremnents shall be increased by the Tollowing factors:

where:

Heel Joint Connection

HHg _Adjustment Factor
1/3 1.5
144 1.33
1/5 1.25
146 1.2
1410 or less 1.11

H- = Height of ceiling joists or rafter ties measured verticaily above the top of the rafter support walls,

Hy = Height of roof ridge measured vertically above the top of the rafter support walls,
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ROOF-CEILING CONSTRUCTION

RAFTER SPAN—
SEE TABLES R8025.1(1)
THROUGH R802.5.1(8)

‘ T

PURLIN CONTINUOUS
BETWEEN SUPPORT.
BRACES

RIDGE BOARD

X

PURLIN SAME SIZE AS
RAFTER. SEE SECTION
R802.5.1

- P
NN V4

N/

2IN.x & IN. PURLIN
SUPPORT BRACE
AT4FT. O.C.

D ]

NAIL TO JOIST

45° MIN

LN

CEILING JOIST‘—/

SEE TABLES RE802.4(1)
AND RB02.4(2)

TOP PLATE

BEARING
PARTITIONS

ML L _J\J_ | L

For 8I: 1inch =254 mm, | fool = 3048 mm, ! degree = 0.018 rad.
NOTE: Where ceiling joints run perpendicular to the rafters, rafter ties shall be nailed to cach rafter near the top of the cciling joist.

FIGURE R802.5.1
EBRACED RAFTER CONSTRUCTION

R802.10.2.1 Applicability limits. The provisions of this
section shall control the design of truss roof framing
when snow controls for buildings not greater than 60 feet
(18 288 mm) in length perpendicular to the joist, rafter or
truss span, not greater than 36 feet (10 973 mm) in width
parallel to the jeist span or truss, not greater than two sto-
ries in height with each story not greater than 10 feet
(3048 mm)} high, and roof slopes not smaller than 3:12
(25-percent slope) or greater than 12:12 (100-percent
slope). Truss roof framing censtructed in accordance
with the provisions of this scction shall be limited to sites
subjected to a maximum design wind speed of 110 miles
per hour (49 m/s), Exposure A, B or C, and a maximum
ground snow load of 70 psf {3352 Pa). Roof snow load is
to be computed as: 0.7 p,..

R802.10.3 Bracing. Trusses shall be braced to prevent rota-
tion and provide lateral stability in accordance with the
requirements specified in the construction documents for
the building and on the individual truss design drawings. In
the absence of specific bracing requirements, trusses shall
he braced in accordance with the Building Component
Safety Information (BCSI 1-03) Guide to Good Practice for
Handling, [nstalling & Bracing of Metal Plate Connected
Wood Trusses.

R302.10.4 Alterations to trusses. Truss members shall not
be cut, notched, drilled, spliced or otherwise altered in any
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way without the approval of a registered design professional.
Alterations resulting in the addition of load (e.g., HVAC
equipment, water heater) that exceeds the design load for the
truss shall not be permitted without verification that the truss
is capable of supporting such additional loading.

R802.10.5 Truss to wall connection. Trusscs shall be con-
nected to wall plates by the use of approved connectors having
a resistance (o uplift of not less than 175 pounds (779 N) and
shall be installed in accordance with the manufacturer’s speci-
fications. For roof assemblies subject to wind vplift pressures
of 20 pounds per square foot (960 Pa) or greater, as established
in Table R301.2(2), adjusted for height and exposure per Table
R301.2(3), see section R&0O2.11.

R802,11 Roof tie-down.

R802.11.1 Uplift resistance. Root assemblies which are sub-
jeet to wind uplift pressures of 20 pounds per square foot (260
Pa) or greater shall have roof rafters or trusses attached to their
supporting wall assemblies by connections capable of provid-
1ng the resistance required in Table R802.11. Wind uplift pres-
sures shall be determined using an effective wind area of 100
square feet (9.3 m2) and Zone 1 in Table R301.2(2), as
adjusted for height and exposure per Table R301.2(3).

A continuous load path shall be designed to transmit the
uplift forces from the rafter or truss ties to the foundation.
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TABLE R802.11
REQUIRED STRENGTH OF TRUSS OR RAFTER CONNECTIQONS TO RESIST WIND UPLIFT FORCES®" ==’

(Pounds per connhection)

BASIC WIND SPEED R - ROOF SPAN {fest} — OVERHANGS®
{mph) {3-second gust) 12 20 _. 2 28 a2 ) 36 40 (pounds/foot)
85 | =72 -120 -145 -169 -193 =217 241 -38.55
90 -91 -151 -181 =212 -242 -272 -302 -43.22
100 131 218 262 2305 349 | 393 | 436 5336 |
J 110 175 292 351 | a0 467 526 S84 | -64.56
For S 1inch =254 mm, 1 foot =305 mm, 1 mph = 0447 /s, 1 pound/uoL = 14, 59_79 Nfm, | pound = 0. 454 kg.

a. The uplift connection requirements are based on a 30 foot mean roof height located in Exposure B, For Exposures C and T and {or'other mean roof heights, multi-

ply the above louds by the Adjustment Coefficients in Table R301.2(3).

b. The uplift connection requirements are based on the framing being spaced 24 inches on center. Multiply by .67 for framing spaced 16 inches on center and mulii-

ply by 0.5 for [raming spaced 12 inches on center

c. The uplift connection requirements include an allowance for 1{) pounds of dead load.
d. The uplift connection requirements do not account Tor the effects of averhangs. The magnitude of the above loads shall be increased by adding the overhang loads
found in the table. The overhang loads are also based on framing spaced 24 inches on center. The overhang loads given shall be multiplied by the overhang projec-

tion and added vo the toof uplift value in the tabie,

e, The uplift connection requirements are based on wind loading on end zones as defined in Figure 6-2 of ASCE 7. Connection loads for connections located a dis-
tance of 20% of the least horizontal dimension of the building Mrarm the comner of the building are permitied to be reduced by multiplying the table connection value

by 0.7 and multiplying the overhang load by 0.8.

f. For wall-to-wall and wall-to-foundation connections, the capacity of the uplift connector is permitted to be reduced by 100 pounds for each full wall abeve. (For
example, if a 600-pound rated connector is used on the voof framing, a 500-pound rated connector is permitted at the next floor level down).

SECTION R803
ROOF SHEATHING

R803.1 Lumber sheathing, Allowable spans for lumberused as
roof sheathing shall conform to Table R803.1. Spaced lumber
sheathing for wood shingle and shake roofing shall conform to
the requirements of Sections R9035.7 and R905.8. Spaced lum-
ber sheathing is not allowed in Seismic Design Category D,.

TABLE R803.1
MINIMUM THICKNESS OF LUMBER ROOF SHEATHING

RAFTER OR BEAM SPACING | MINIMUM NET THICKNESS

R {inches) S (inches) _

| 24 l %y |

-" a8 ;

e 14,186 ?
T2 ]

For SI: 1 inch =254 mm.

a. Minimum 270 F,. 340.000 E.
b. Minimum 420 Fp, 660,000 E.
¢ Minimum 600 F,, 1,150,000 E.

R803.2 Wood structural panel sheathing,.

R8§03.2.1 Identification and grade. Wood siructural pan-
¢ls shall conform 1o DOC PS 1, DOC PS 2 or, when manu-
factured in Canada, CSA 0437, and shall be identified by a
grade mark or certificate of inspection issucd by an
approved agency. Wood structural panels shall comply with
the grades specified in Table R503.2.1.1(1).

R803.2.1.1 Exposure durability. All wood structural
panels, when designed to be permanently exposed in oul-
door applications, shall be of an exterior exposure dura-
bility. Wood structural panel roof sheathing exposed to
the underside may be of interior type bonded with exte-
rior glue, identified as Exposure 1,

R803.2.1.2 Fire-retardant-treated plywood. The allow-
able unit stresses for fire-retardant-treated plywood, includ-
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ing fastener values, shall be developed from an approved
method of investigation that considers the effects of antici-
pated temperature and humidity to which the fire-retar-
dant-treated plywood will be subjected, the type of
treatment and redrying process. The fite-retardant- treated
plywood shall be graded by an approved agency.

R803.2.2 Allowable spans. The maximum allowable spans
for wood structural panel ool sheathing shall not exceed the
values set forth in Table R503.2.1.1(1), or APA E30.

R803.2.3 Installation. Wood structural panel used as roof
sheathing shall be installed with joints staggered or not stag-
gered in accordance with Table R602.3(1), or APA E30 for
wood roof framing or with Table R804.3 for steel roof framing,

SECTION R804
STEEL ROOF FRAMING

R804.1 General, Elements shall be straight and free of any
defects that would significantly affect their structural perfor-
mance, Cold-formed steel roof framing members shall comply
with the requirements of this section.

R804.1.1 Applicability limits. The provisions of this sec-
tion shall control the construction of steel roof framing for
buildings not greater than 60 feet (18 288 mim) perpendicu-
lar ta the joist, rafter or truss span, not greater than 40 feet
{12 192 mm) in width parallel to the joist span or truss, not
greater than two stories in height and roof slopes not smaller
than 3:12 (25-percent slope) or greater than 12;12 (100 per-
cent slope). Steel roof framing constructed in accordance
with the provisions of this section shall be limited to sites
subjected to a maximum design wind speed of 110 miles per
hour (49 m/s), Exposure A, B, or C, and a maxinmum ground
snow load of 70 pounds per square foot (3350 Pa).

R804.1.2 In-line framing. Steel roof framing constructed
in accordance with Section R804 shall be located directly in
line with load-bearing studs below with a maximum toler-
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ance of 3/, inch (19 mm) between the centerline of the stud

and the roof joist/raflter,

R804.1.3 Roof trusses. The design. quality assurance,
installation and testing of cold-formed steel trusses shall be

ROOF-CEILING CONSTRUCTION

Framing members with web holes not conforming to these

requirements shall be patched in accordance with Section

in accordance with the ATSI Standard for Cold-formed Steel
Framing-Truss Design (COFS/Trusg). Truss members shall
not be notched, cut or altered in any manner without an

approved design,

R804.2 Structural framing. Load-bearing steel roof framing
members shall comply with Figure R804.2(1) and with the
dimensional and minimum thickness requirements specified in
Tables R804.2(1) and R804.2(2). Tracks shall comply with
Figure R804.2(2) and shall have a minimum flange width of
1'/, inches (32 mm). The maximum inside bend radius for
Ioad-bearing members shall be the greater of ¥/;, inch (2.4 mm)
or lwice the uncoated steel thickness, Holes in rool [raming
members shall comply with all of the following conditions:

1. Holes shall conform to Figure R804.2(3);
2. Holes shall be permitted only along the centerline of the

web of the framing member;

3. Holes shall have a center-to-center spacing of not less

than 24 inches (610 mm);

R804.3.6 or designed in accordance with accepted engineering
practices,
R804.2,1 Material. Load-bearing steel framing members
shalt be cold-formed 10 shape from souctural quality sheet
steel complying with the requirements of one of the following:

1. ASTM A 653: Grades 33,37,40and 50(Class 1 and 3).
2. ASTM A 792: Grades 33, 37, 40 and 50A.
3. ASTM A 875: Grades 33,37,40and 50(Class 1 and 3),
4. ASTM A 1003: Grades 33, 37, 40 and 50.

R804.2.2 Identification. Load-bearing steel framing mem-
bers shall have a legible label, stencil, stamp or embossment
with the following infermation as a minimum:

1. Manufacturer’s identification.

2. Minimum uncoated steel thickness in inches (mm).
3. Minimum coating designation.

4, Minimum yield strength, in kips per square inch (ksi).

R804.2.3 Corrasion protection, Load-bearing steel fram-
ing shall have a metallic coating complying with one of the

Holes shall have a width not greater than 0.5 times the
member depth, or 2!/, inches (64 mm);

Holes shall have a length not exceeding 4'/, inches (114
mm); and

Holes shall have a minimum distance between the edge
of the bearing surface and the edge of the hole of not less

following:

than 10 inches {254 mm).

1. A minimum of G 60 in accordance with ASTM A
633.

2. A minmimum of AZ 50 in accordance with ASTM A
792.

3, A minimum of GF 60 in accordance with ASTM A
875,

TABLE RB04.2(1}
LOAD-BEARING COLD-FORMED STEEL MEMBER SIZES
NOMINAL MEMBER SIZE WEB DEPTH MINIMUM FLANGE WIDTH | MAXIMUM FLANGE WIDTH \ MINIMUM LIP SIZE
MEMBER DESIGNATION® | {inches} {inches) {inches) {inches)
3505162+ | 3.5 1.625 2 T 0.5
3508162+« | 55 . 1.625 _ 2 0.5
800S162-t ‘ 8 1.625 2 0.5
10005162-t | 10 1.625 2 0.5
12005162-1 } 12 1.625 2 0.5

For 8I: 1inch =254 mm.

#. The member designation is defined by the first number representing the member depth in hundredihs of an inch, the detter “s” representing & stud or joist member, the
second number representing the flange width in hundredths of an inch, and the letter “(” shall be a number representing the minimum basce metal thickness in mils |see

Table RK04.2(2)].

TABLE R804.2(2)
MINIMUM THICKNESS OF COLD-FORMED STEEL ROOF FRAMING MEMBERS

T .bE.;l.GNATION {mils) B MINIMUM UNCOATED THICKNESS (inches) . REFERENCED GAGE NUMBER
L _ 33 B 0.033 t* .

43 _ 0043 : 18

54 _ _ 0054 L6

68 0.068 14
For 5I:  |inch = 25.4 mm, 1 mil = 0.0254 mm.
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FLANGE
FLANGE
WEB
SIZE OF TRACK
DEPTH OF WEB LP {INSIDE TO INSIDE}
{OUTSIDE TO
CQUTSIDE} / !
l WER
FIGURE R804.2(1)} FIGURE R804.2(2)
C-SECTION TRACK SECTION
CL. CL
i 24" MIN.,  ~——mtmri j-—— 10" MIN., ——a
{
!'
i
______. Y —_ —
a1 -l CENTERLINE OF WEB
MAX. MAX.
L S
217 MAX, — / W
AT
BEARING CONDITION 24057

For 5I:  1inch =254 mm.

FIGURE R804.2(3)
WEB HOLES

R304.2.4 Fastening requirements. Screws for steel-to-
steel connections shall be installed with a minimum cdge
distance and center-to-center spacing of '/, inch (13 mun),
shall be self-drilling tapping, and shall conform to SAE J78,
Structural sheathing shall be attached to roof rafters with
minimum No. § sell-drilling tapping screws that conform to
SAE J78. Screws for attaching structural sheathing to steel
roof framing shall have a minimum head diameter of 0.292
inch (7.4 mm) with countersunk heads and shall be insialled
with & minimum edge distance of %, inch (10 mm}). Gypsum
board ceilings shall be attached to steel joists with minimom
No. 6 screws conforming to ASTM C 954 and shall be
installed in accordance with Section R805. For all connec-
tions, screws shall extend through the steel a minimum of
three exposed threads. All seif-drilling tapping screws con-
forming to SAE J78 shall have a minimum Type IT coating
in accordance with ASTM B 633.
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Where No. 8§ screws are specified in a steel-to-steel con-
nection, reduction of the required number of screws in the
connection is permutted in accordance with the reduction
faclors in Table R804.2.4 when larger screws are used or
when one of the sheets of steel being connected 15 thicker
that 33 mils (0.84 mm). When applying the reduction factor,
the resulting number of screws shall be rounded ap.

TABLE R804.2.4
SCREW SUBSTITUTION FACTOR
| THINNEST CONNEC;I;ED STEEL SHEET (mils)
SCREW SIZE 33 N 43 |
: #8 10 0567

. #0 | 09 0.62

#12 0.86 0.56
For ST: | mil =0.0254 mm.
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ROOF-CEILING CONSTRUCTION

. R804.3 Roof construction. Steel roof systems constructed in continuous joists are [ramed across interior bearing supports,
accordance with the provisions of this section shall consist of the talerior bearing supports shall be located within 24 inches
both cetling joists and rafters in accordance with Figure R804.3 {610 mm) of midspan of the ceiling joist, and the individual

and fastened in accordance with Table R804.3. spans shall not exceed the applicable spans in Tables

e e ) . R804.3.1(2), RB04.3.1(4), R804.3.1(6), R804.3.1(8). Where
R804.3.1 Aliowable ceiling joist spans. The clear span of
cold-tormed steel ceiling joists shall not exceed the limits set required in Tables R804.3.1(1) through R804.3.1(8), bearing

: e tiffeners shall be installed at each bearing location in accor-
| forth in Tubles R804.3.1(1) through R804.3,1(8). Ceiling s ;
joists shall have a minimum bearing length of 1.5 inches (38 dance with Section R804.3.8 and Figure R804.3.8. When the

mm) and shall be connected to rafters (heel joint) in accor- attic is to be used as an occupied space, the ceiling joists shall

dance with Figure R804.3.1(1) and Tuble R804.3.1. When be desigoed in accordance with Section R505.
TABLE R804.3
ROOF FRAMING FASTENING SCHEDULE*"
DESCRIPTION OF SUILDING ELEMENTS . NUMBER AND SIZE OF FASTENERS SPACING OF FASTENERS
Ceiling joist to top track of load-hcaring wall 2 No. 10 screws | Each joist
Roof sheathing (oriented strand board or plywood) o 16" 0.¢. on edges and 127 o.¢. at interior supports.
No. 8 screws 17 S
to rafters . _ | 6" 0. at gable end truss
Truss to bearing wall® i2 No. 10 screws Each truss
Gable end truss to endwall top track No. 10 screws 127 o.c.

Minimum No. 10 screws, per Table
R804.3.1

For SI: 1inch =254 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479kPa, 1 mil = 0.0254 mm,
a. Screws shallbe applied throngh the flanges of the truss or ceiling joist or a 54 mil clip angle shall be used with two No. J0screws ineach leg. See Section R84 4 for
additional requircments 1o resist uplift forces.
b. Spacing of fasteners on roof sheathing panel edges applies to panel edges supporied by framing members and at all rool plane perimeters. Blocking of roof sheath-
. ing panel edges perpendicular 1o the framing members shall not be required excepl at the intersection of adjacent roo{ planes. Roof perimeter shall be supported by
framing members or cold-formed blocking of the same depth and gge as the floor memboers.

Rafter to ceiling joist Evcnly spuced, not less than 14,7 from all edges.

RAFTER SPAN WATHOUT FIAFTEH

C-SECTION OR TRACK INSTALLED SUPPOAT BRACE
AT 4 FT Q.C. TO RAFTER SUPPORT
BRACE RIDGE MEMBER—

SEE FIGURE RE04.3.3.1

RAFTER BOTTOM FLANGE BRACING
{FLAT STRAFR, 3508152.33 MIL
C-BECTION, OR TRACK SECTION)

RAFTER

3509162-33 MIL
C- OR TRACK SECTION
OR STRAP FQR
GEILING JOIST TOP
FLANGE BRACING

FAFTER BOTTOM FLANGE BRACING
[FLAT STRAP, 3505162-33 MIL
C-SECTICN, OR TRACK SECTION)

RAFTER SPAN ——J#———- ——#f
WITH RAFTER
SURPORT BRACE

HEEL JOINT
|/ SEE FIGURE
RE0D4.3.1(1)

7 4 /-
/(J CEILING .JOIST/ ‘J [e— g M. MAX. TO CENTER — i |"— CANTILEVER
o IN. GYPSLM

. OF SCREW PATTERN 2 FT MAX.
BOARD

WHEN INSTALLED, RAFTER
SUPPORT BRACE SHALLBE A
BINIMUM OF 3508162-33 MIL
C-SECTION, CONNECTED TO EACH
CEILING JOIST AND RAFTER WITH
4 BCREWS AT EACH END {COPE

FLANGES OF BRACE AT CEILING I CEILING JOIST SPAN ———»
| JOIST CONNECTION OR USE
A | GUSSET PLATE) . "
LOAD-BEARING LOAD.BEARING WALL LOAD-BEARING
WALL | SHALL BE INSTALLED WHEN WALL

| RAFTER BRACE IS USED

. AL AL SNE

For 81; | inch=25.4 nmn, 1 foor = 304.8 mm, 1 mil = 0.0254 mm.

FIGURE R804.3
STEEL ROOF CONSTRUCYION
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CEILING JOIST SPANS

TABLE R804.3.1(1)

SINGLE SPANS WITH BEARING STIFFENERS
10 Ib per sq ft LIVE LOAD (NO ATTIC STORAGE)* > © 33 ksi STEEL

ALLOWABLE SPAN (feet-inches)

Lateral Support of Top {Compression) Flange

Unbraced Mid-Span Bracing Third-Point Bracing_
MEMBER Ceiling Jolst Spacing (inches)
DESIGNATION I I a4 | 16 _ 16 24
3505 162-33 9'.5" 86" 122" 12-2” 100-7”
_ 3508162-43 10-37 9.2 12°-107 _IH‘ 0 12°-10” 1127
3508162-54 |  1v-rvv 911" - 139~ 1397 12°-07
3505162-68 12-1" 1-9" 14-8" 12w ) 14’-8” 12°-10”
350816297 __ﬁ’—-’-l” 1 27 16°-4" 164" ) 14-3"
._ 5505162-33 -3 96" 14'-1 0'_’ 12°-107 1511 13-4
| 5508162-43 187 106" 16-4" 17-10" 1537
_ 3508162-54 1267 11°.2" 17°-7 ) 19°-5" 16°-10”
~_ 5508162-68 1387 1217 19°-2” 215 18°-4”
3505162-97 15°-9” 13-11" 21°-8" 23-5" 20y-57
8005162-33 ! 12°-2" 10°-117 17°-8" 15°-107 19°-10” 17'-17
#005162-43 ? 13-0” 11-97 18°-10" o _17'—0” ] 21°-6" 19°-1"
_800S162-54 |. 1 3107 127-5" 200" 22'9” 2004~
| 8005162-68 14°-117 R T M 21°-3" 19-17 241" 21°-8"
800516297 17-1" 152" ] 23107 2677 2310 J
10008 162-43 13%-117 126" 20027 231" 20°-9”
10005162-54 149" 13-3” 2147 244" 2° 0"
10ROS162-68 15-10" 142" 22°-8" 259" 2327
| 10005162-97 18°-0" 16°-0" 25'-3" L P 28°-3" 25'-4"
12005162-43 14-8" 13°-37 | 21°-4" 24°-5" 21°-8"
| 12005162-54 1 5.7 14°-0” e 25'.9” 232"
, 12005162-68 16"-8” 14-11" 23117 L I e 246"
I 1000516297 189" 16°-97 26°-6" A‘ 29°-9” 269"

For SI:  1inch =25.4 mm, | foot = 304.8 mm, 1 pound per square foot = (047G kPa.
a. Deflection criterion: L2240 for total loads.

b. Ceiling dead load = 5 psf.

¢, Bearing stilfeners are required at all bearing points and concentrated load locations.
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10 b per sq ft LIVE LOAD (NQ ATTIC STORAGE)™° 33 ksi STEEL

TABLE R804.3.1(2)
CEILING JOIST SPANS

TWO EQUAL SPANS WITH BEARING STIFFENERS

ROOF-CEILING CONSTRUCTION

ALLOWABLE SPAN (feet-Inches)

Lateral Suppart of Top {Compression) Flange

Unbraced

For SI:

| Mid-Span Bracing _ Third-Point Bracing

MEMBER ; _ Ceiling Joist Spacing (inches) |

DESIGNATION ' 16 _ 2 . |- T B 16 24 |
3508162-33 I V5 L 10117 135" 10-11" 13-5" 10°-11"
3505162-43 1927 12'-87 15°-10” 12-11” 15107 12-11”
| _ 3505162-54 15°-6" 13107 17-17 14°-6” 179 146"
3505162-68 17-3" 15-3" i 18°-6" 16°-1" 19°-8" 16-17
3505162-97 20107 18%-4" 21-5" i8-10" 2i-11” 18°-10”

5505162-33 14'-4" 1211 1677 L0 17"-37 | -1
550816243 16°-0” 14-1” | 17-117 161" | 207 16°-10"
5508162-54 | _  17-4" 15-6" ; 19-5" 17-6” | 23-2" . 190"
5508162-68 19°-17 16°-11" 200107 18-8" 2527 21-5"
5505162-97 228" L9’-9” 256" 20-11" 27-11” 251"
BO0S162-33 168" 140" 19°-2" 17-3" | 23-1" 18°-3"
8005162-43 17-9 15%-11" 200-6" 18-5" 250" 226”7
8008 162-54 19-1" Tt 2087 19-6" 26'-4" 239"
8005 162-68 20-9” 18-6" 2317 209" 280" |25
8005162-97 - 216" 260" 232 31-1" 279"
10008162-43 18117 170" 3 R A R - A 26"-8" 241"
10005162-54 200-3" 182" 2y 2°-10" 28727 25'-5"
10005162-68 21-11" 19-77 247" 22-2 200-10” 26'-11”
| __10008162-97 25°-77 ALY 276" 246" a3 29777
12008162-43 1911 17-11” 231" 200-10" ., 2%-3” 256"
12005162-54 21-3 1%-1” 247-5" 07 29-9” 26'-10"
12005162-68 230" 20-77 25117 234" -6 28'-4"
_ 10008162-97 | 267" 236" 28'-9” 25510 -8 | 31°-17
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I inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a. Deflection criterion: 1/240 for 1otal loads.

b. Ceiling dead load = 5 psi.
¢, Bewring stilfeners are required ar all bearing points and concentrated load lecations.
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ROOF-CEILING CONSTRUCTION

TABLE R804.3.1(3)

CELING JOIST SPANS
SINGLE SPANS WITH BEARING STIFFENERS
20 Ib per sq ft LIVE LOAD (LIMITED ATTIC STORAGE)™"™© 33 ksi STEEL

For ST: | inch = 25.4 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
a. Deflection criterion: L7240 lor total loads.

b. Ceiling dead load = 5 psf.

<. Bearing stiffeners are required at all bearing points and concentrated load locations.
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ALLOWABLE SPAN {feet-Inches)
- ) Lateral Support of Top (Compression) Flange ) - q_
o U_rghr_a-ced l Mid-Span Bracing _"_ Third-Point Bracing
MEMBER ) . Ceiling Joist Spating (inches) . .
_ _DESIGNATION | 16 . 24 16 . 29 | 16 . 5 _ 24 _
| 3508162-33 82" |_ T 9.9 gl l et 7_ §-1"
| 3508162-43 8'-10” 710" 11-0” 95" L1 v77 |
3508162-54 96" 8-6" i 1°-9” 10-3" 119" 10/-3"
| 3508162-68 1047 9.2" 127" 1" RV 170"
| 3508162-97 121" e 14°-0” 12/-0” 140" 120" |
5508162-33 927 | 83" R 4 107-2” 126" 10-5" |
550S162-43 | 10°-1” 91" 137" ]| A 14-5" 1227
5508162-54 _10°9" | 9-87 14107 P 12107 - 136" _
.. 550816268 . 117" 10"-4” 16"-4" 14 17-5” 14-11"
| 550816297 134" 110" 185" 162" 2017 171”7 |
800S162-33 | 107" 96" 1517 | 1307 16'-2" I i
800S162.43 | 114" Y 165" 146" 182" 15-9”
R00S162-54 120" w-er 174 1567 | 19" 170"
800S162-68 1210 | 118" 1857 16'-6” 207-10” 183" |
800S162-97 147" 12117 2005 1873 22117 2057
1000816243 12-17 | _ 10-117 17-7" 15-10" 107-117 173"
1000S162-54 12°-10” R 1 18°-7” 169" o212 18-10" |
1000S162-68 | 13-8” 12/-3" 19°-8” 17-8” 224" 21"
10008162-97 154" 138 218" 19°-5” i 24-5" 21-11"
1200816243 12'-9" 116" 187" | 16-6" 20-9” 1827 |
| 12008162-54 13-6” 12727 19'-7” 178" 22'.5” 202"
12005162-68 1447 | 12117 20°-9” : 18"-8” 237" 21°-3”
10008162-97 | 16717 14-4” 20107 | 20°-6" 25'-9” w2

2006 INTERNATIONAL RESIDENTIAL CODE®



TABLE R804.3.1(4)
CEILING JOIST SPANS

TWO EQUAL SPANS WITH BEARING STIFFENERS
20 Ib per sq ft LIVE LOAD (LIMITED ATTIC STORAGE)™ b.¢ 33 ksi STEEL

ROOF-CEILING CONSTRUCTION

ALLOWABLE SPAN {feet-inches)

| ) - Lateral Support of Top (Compression) Flange
Unbraced Mid-Span Bracing Third-Point Bracing
MEMBER . L -...._Ceiling Joist Spacing (inches) _

DESIGNATION 18 24 16 24 16 24
3508162-33 r-2” 8-4” 107-2” | &4 10-2” 84"
3505162-43 12-17 ~ 910" 12-17 9’— 10" 12-1 i 910"
3508162-34 | 13°-3" 1o 1 13°-6” m-e” 13°-6" 11-0”
3505162-68 14-77 173 15°-0” 12.37 15-07 12'-3”
3508162-97 178 14°-3" 17"-6" 14°-3" 17-6" 14°-3”
5508162-33 12’57 ) -9 13.2" -9” 13727 10°-9”
5508162-43 137 121" 15°-6" J12hy” 158" 12°-97
3508162-54 14"-1 1” 13-4 16°-10” 14°-5" 179”7 14°-5"

| 5508162-68 16-3" 14’-5 o 18'-0” 16°-17 200" 164" ]
5505162-97 19°-1" 16™-19” 203" 18°-0” 23107 o 19sr
8005162-33 1437 14 16°-77 12747 167 ] 1247
8ogs162-43 | _ 1547 _]_ 13-19” 1779”7 160 21-8" 17-9”
B00S162-54 16"-5" f 497 18-10" ekt 22-11” 2076”7
8005162-68 _1Te” 15-11" 20007 | 18°-0" | 29°-3” 21°-10"
8008162-97 20°-8” 18°-3” 22.3 19'-11”7 26'-9” 24’-07

10005162-43 16"-5 14797 19'-0" 172" 2337 18°-11”
10005162-54 17-6" ) 15-8" o | 18-1" 246" 22-1"

10005162-68 18°-10" _1_6’ W 214" 1 .2" 25-117 234”7

| 10008162-97 ]I 21°-8" 19°-37 o 23°7” 212" 285" 256"

12008162-43 17-37 157 1 20-17 o182 24'.6” 18-3"

_12008162-54 185" 16-6” 213 1927 25117 235"
L 1200516268 1987 17'-8" 22"_:(_5” 20°-3" 274" 24'-8"
|. 10008162-97 2207 2017 2410 2203 29117 26'-117

Far SI:

a, Deflection criterion: L/240 for total loads.
b. Ceiling dead load = 5 psf.
¢. Bearing stiffeners are required at all bearing points and concentrated load locations.

2006 INTERNATIONAL RESIDENTIAL CODE®

1inch =254 mm, 1 foot = 304.8 mm, 1 pouand per square foot = (L0479 kPa.
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ROOQF-CEILING CONSTRUCTION

TABLE R804.3.1(5)
CEILING JOIST SPANS

SINGLE SPANS WITHOUT BEARING STIFFENERS

10 Ib per sq ft LIVE LOAD (NO ATTIC STORAGE)**33 ksi STEEL

ALLOWABLE SPAN {feet-Inches)

Unbraced

_.. Lateral Support of Top (Compression) Flange

i Mid-Span Bracing Third-Point Bracing
MEMBER L _ ___ . __ Ceiling Joist Spacing {inches) ) o ) _
| DESIGNATION 16 24 16 | 24 ! 16 24
| 3508162-33 95" 86" e AR 2 R T 4 107"
3505162-43 1037 9127 | 132 L e B K A R O 1
3508162-54 11 911" 139 120" 13| 10
3