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Usage Note
This document provides the wind resistant provisions of the 2021 International Existing Building Code and is not
intended to be a compilation of all the related provisions of the IEBC. Where material that was not specific to wind
was removed from a code section, “partial shown” is indicated. Where a “user note” or information that may be
useful to the reader is provided, it is provided in blue text. A description of applicable figures to the wind resistant
provisions are provided in italicized text, and the figure can be seen in the full publication of the IEBC.

IEBC® 2021 International Existing Building Code
Effective Use of the International Existing Building Code
The International Existing Building Code is a model code in the International Code family of codes intended to
provide requirements for repair and alternative approaches for alterations and additions to existing buildings. A
large number of existing buildings and structures do not comply with the current building code requirements for new
construction. Although many of these buildings are potentially salvageable, rehabilitation is often cost-prohibitive
because compliance with all the requirements for new construction could require extensive changes that go well
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beyond the value of the building or the original scope of the alteration. At the same time, it is necessary to regulate
construction in existing buildings that undergo additions, alterations, extensive repairs or change of occupancy.
Such activity represents an opportunity to ensure that new construction complies with the current building codes
and that existing conditions are maintained, at a minimum, to their current level of compliance or are improved as
required to meet basic safety levels. To accomplish this objective, and to make the alteration process easier, this
code allows for options for controlled departure from full compliance with the International Codes dealing with new
construction, while maintaining basic levels for fire prevention, structural and life safety features of the rehabilitated
building.
This code provides three main options for a designer in dealing with alterations of existing buildings. These are laid
out in Section 301 of this code:
OPTION 1: Work for alteration, change of occupancy or addition of all existing buildings shall be done in
accordance with the Prescriptive Compliance Method given in Chapter 4. It should be noted that this method
originates from the former Chapter 34 of the International Building Code (2012 and earlier editions).
OPTION 2: Work for alteration, change of occupancy or addition of all existing buildings shall be done in
accordance with the Work Area Compliance Method given in Chapters 6 through 12.
OPTION 3: Work for alteration, change of occupancy or addition of all existing buildings shall be done in
accordance with the Performance Compliance Method given in Chapter 13. It should be noted that this option
was also provided in the former Chapter 34 of the International Building Code (2012 and earlier editions).
Under limited circumstances, a building alteration can be made to comply with the laws under which the building
was originally built, as long as there has been no substantial structural damage and there will be limited structural
alteration. Flood hazard provisions also must still be addressed where there is a substantial improvement.
Note that all repairs must comply with Chapter 4 and all relocated buildings are addressed by Chapter 14.

Arrangement and Format of the 2021 IEBC
Before applying the requirements of the IEBC, it is beneficial to understand its arrangement and format. The IEBC,
like other codes published by ICC, is arranged and organized to follow logical steps that generally occur during a plan
review or inspection.
The following table shows how the IEBC is divided. The ensuing chapter-by-chapter synopsis details the scope and
intent of the provisions of the IEBC.

Chapters
1-2
3
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Subjects
Administrative Requirements and Definitions
Provisions for all Compliance Methods
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4

Repairs

5

Prescriptive Compliance Method for Existing Buildings

6-12

Work Area Compliance Method for Existing Buildings

13

Performance Compliance Method for Existing Buildings

14

Relocated Buildings

15

Construction Safeguards

16

Referenced Standards

Appendix A

Guidelines for Seismic Retrofit of Existing Buildings

Appendix B

Supplementary Accessibility Requirements for Existing Buildings

Appendix C

Guidelines for Wind Retrofit of Existing Buildings

Appendix D

Board of Appeals

Resource A

Guidelines on Fire Ratings of Archaic Materials and Assemblies

User Note: The chapters shown below are those that are highlighted in this document and provide wind resistant
provisions.
Chapter 1 Scope and Administration. This chapter contains provisions for the application, enforcement and
administration of subsequent requirements of the code. In addition to establishing the scope of the code, Chapter 1
identifies which buildings and structures come under its purview. [partial shown]
Chapter 2 Definitions. All defined terms in the code are provided in Chapter 2. [partial shown]
Chapter 3 Provisions for All Compliance Methods. This chapter serves several purposes. The main role is to explain
the three compliance options availablein the code. Clarification is provided that provisions in other I-Codes related to
repairs, alterations, additions, relocation and changes in occupancy must also be addressed unless they conflict
with the IEBC. In that case, the IEBC takes precedence. [partial shown]
Chapter 4 Repairs. Chapter 4 governs the repair of existing buildings. The provisions define conditions underwhich
repairs may be made using materials and methods like those of the original construction or the extent to which
repairs must comply with requirements for new buildings. [partial shown]
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Chapter 5 Prescriptive Compliance Method. This chapter provides one of the three main options of compliance
available in the IEBC for buildings and structures undergoing alteration, addition or change of occupancy.
Chapter 6 Classification of Work. This chapter provides an overview of the Work Area Method available as an option
for rehabilitation of a building. The chapter defines the different classifications of alterations and provides general
requirements for alterations, change of occupancy, additions and historic buildings. Detailed requirements for all of
these are given in subsequent Chapters 7 through 12.
Chapter 7 Alterations – Level 1. This chapter provides the technical requirements for those existing buildings that
undergo Level 1 alterations as described in Section 503, which includes replacement or covering of existing
materials, elements, equipment or fixtures using new materials for the same purpose. [partial shown]
Chapter 8 Alterations – Level 2. Like Chapter 7, the purpose of this chapter is to provide detailed requirements and
provisions to identify the required improvements in the existing building elements, building spaces and building
structural system when a building is being altered. [partial shown]
Chapter 9 Alterations – Level 3. This chapter provides the technical requirements for those existing buildings that
undergo Level 3 alterations. The purpose of this chapter is to provide detailed requirements and provisions to
identify the required improvements in the existing building elements, building spaces and building structural system.
This chapter is distinguished from Chapters 7 and 8 by involving alterations that cover 50 percent of the aggregate
area of the building. At times and under certain situations, this chapter also intends to improve the safety of certain
building features beyond the work area and in other parts of the building where no alteration work might be taking
place. [partial shown]
User Note: In certain cases, this can trigger additional remedial measure intended to improve the windstorm
resistance of the building.
Chapter 10 Change of Occupancy. The purpose of this chapter is to provide regulations for the circumstances when
an existing building is subject to a change of occupancy or a change of occupancy classification. A change of
occupancy is not to be confused with a change of occupancy classification. [partial shown]
Chapter 11 Additions. Chapter 11 provides the requirements for additions, which correlate to the coderequirements
for new construction. [partial shown]
Chapter 12 Historic Buildings. This chapter provides some exceptions from code requirements when the building in
question has historic value. [partial shown]
Chapter 13 Performance Compliance Methods. This chapter allows for existing buildings to be evaluated to show
that alterations, while not meeting new construction requirements, will improve the current existing situation. [partial
shown]
Chapter 14 Relocated or Moved Buildings. Chapter 14 is applicable to any building that is moved or relocated.
[partial shown]
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Appendix C Guidelines for Wind Retrofit of Existing Buildings. This Appendix is intended to provide guidance for
retrofitting existing structures to strengthen their resistance to wind forces. This appendix is similar in scope to
Appendix A which addresses seismic retrofits for existing buildings except that the subject matter is related to wind
retrofits. These retrofits are voluntary measures that serve to better protect the public and reduce damage from
high wind events for existing buildings.
The purpose of the Appendix is to provide prescriptive alternatives for addressing retrofit of buildings in high wind
areas. Currently there are two chapters which deal with the retrofit of gable ends and the fastening of roof decks,
Appendix Chapters C1 and C2 respectively.

CHAPTER 1 SCOPE AND ADMINISTRATION
SECTION 106 CONSTRUCTION DOCUMENTS
[A] 1 106.2.4 Exterior wall envelope. The construction documents shall include manufacturer’s installation
instructions that provide supporting documentation that the proposed penetration and opening details described in
the construction documents maintain the wind and weather resistance of the exterior wall envelope. The supporting
documentation shall fully describe the exterior wall system that was tested, where applicable, as well as the test
procedure used. [partial shown]

CHAPTER 2 DEFINITIONS
SECTION 201 GENERAL
[A] ADDITION. An extension or increase in floor area, number of stories, or height of a building or structure.
[A] ALTERATION. Any construction or renovation to an existing structure other than a repair or addition.
[A] APPROVED. Acceptable to the code official.
[A] CHANGE OF OCCUPANCY. Any of the following shall be considered as a change of occupancy where the current
International Building Code requires a greater degree of safety, accessibility, structural strength, fire protection,
means of egress, ventilation or sanitation than is existing in the current building or structure:
1. Any change in the occupancy classification of a building or structure.
2. Any change in the purpose of, or a change in the level of activity within, a building or structure.
3. A change of use.

1

The "[A]" indicates that the Administrative Code Development Committee is responsible for this portion of the code.
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[A] CHANGE OF USE. A change in the use of a building or a portion of a building, within the same group classification,
for which there is a change in application of the code requirements.
[BS] 2 DANGEROUS. Any building, structure or portion thereof that meets any of the conditions described below shall
be deemed dangerous:
1. The building or structure has collapsed, has partially collapsed, has moved off its foundation or lacks the
necessary support of the ground.
2. There exists a significant risk of collapse, detachment or dislodgement of any portion, member,
appurtenance or ornamentation of the building or structure under permanent, routine or frequent loads;
under actual loads already in effect; or under snow, wind, rain, flood, earthquake or other environmental
loads when such loads are imminent.
[A] EXISTING BUILDING. A building erected prior to the date of adoption of the appropriate code, or one for which a
legal building permit has been issued.
[A] EXISTING STRUCTURE. A structure erected prior to the date of adoption of the appropriate code, or one for which
a legal building permit has been issued.
[A] REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE. A registered design professional engaged by
the owner or the owner’s authorized agent to review and coordinate certain aspects of the project, as determined by
the code official, for compatibility with the design of the building or structure, including submittal documents
prepared by others, deferred submittal documents and phased submittal documents.
[A] REPAIR. The reconstruction, replacement or renewal of any part of an existing building for the purpose of its
maintenance or to correct damage.
[BS] REROOFING. The process of recovering or replacing an existing roof covering. See “Roof recover” and “Roof
replacement.”
[BS] RISK CATEGORY. A categorization of buildings and other structures for determination of flood, wind, snow, ice
and earthquake loads based on the risk associated with unacceptable performance, as provided in Section 1604.5
of the International Building Code.
[BS] ROOF RECOVER. The process of installing an additional roof covering over a prepared existing roof covering
without removing the existing roof covering.
[BS] ROOF REPAIR. Reconstruction or renewal of any part of an existing roof for the purpose of correcting damage or
restoring the predamage condition.

2

The "[BS]" indicates that the Structural Code Development Committee is responsible for this portion of the code.
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[BS] ROOF REPLACEMENT. The process of removing the existing roof covering, repairing any damaged substrate and
installing a new roof covering.
[BS] SUBSTANTIAL DAMAGE. For the purpose of determining compliance with the flood provisions of this code,
damage of any origin sustained by a structure whereby the cost of restoring the structure to its before-damaged
condition would equal or exceed 50 percent of the market value of the structure before the damage occurred.
[BS] SUBSTANTIAL IMPROVEMENT. For the purpose of determining compliance with the flood provisions of this code,
any repair, alteration, addition, or improvement of a building or structure, the cost of which equals or exceeds 50
percent of the market value of the structure, before the improvement or repair is started. If the structurehas
sustained substantial damage, any repairs are considered substantial improvement regardless of the actual repair
work performed. The term does not, however, include either of the following:

1. Any project for improvement of a building required to correct existing health, sanitary, or safetycode
violations identified by the code official and that is the minimum necessary to ensure safe living conditions;

2. Any alteration of a historic structure, provided that the alteration will not preclude the structure’scontinued
designation as a historic structure.
[BS] SUBSTANTIAL STRUCTURAL ALTERATION. An alteration in which the gravity load-carrying structural elements
altered within a 5-year period support more than 30 percent of the total floor and roof area of the building or
structure. The areas to be counted toward the 30 percent shall include mezzanines, penthouses, and in-filled courts
and shafts tributary to the altered structural elements.

[BS] SUBSTANTIAL STRUCTURAL DAMAGE. A condition where any of the following apply:
1. The vertical elements of the lateral force resisting system have suffered damage such that the lateralloadcarrying capacity of any story in any horizontal direction has been reduced by more than 33 percent from its
predamage condition.
2. The capacity of any vertical component carrying gravity load, or any group of such components,that has a
tributary area more than 30 percent of the total area of the structure’s floor(s) and roof(s) hasbeen reduced
more than 20 percent from its predamage condition and the remaining capacity of such affected elements,
with respect to all dead and live loads, is less than 75 percent of that required by theInternational Building
Code for new buildings of similar structure, purpose, and location.
3. The capacity of any structural component carrying snow load, or any group of such components, that
supports more than 30 percent of the roof area of similar construction has been reduced more than 20
percent from its predamage condition, and the remaining capacity with respect to dead, live and snow loads
is less than 75 percent of that required by the International Building Code for new buildings of similar
structure, purpose and location.
TECHNICALLY INFEASIBLE. An alteration of a facility that has little likelihood of being accomplished because the
existing structural conditions require the removal or alteration of a load-bearing member that is an essential part of
the structural frame, or because other existing physical or site constraints prohibit modification or addition of
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elements, spaces or features which are in full and strict compliance with the minimum requirements for new
construction and which are necessary to provide accessibility.
WORK AREA. That portion or portions of a building consisting of all reconfigured spaces as indicated on the
construction documents. Work area excludes other portions of the building where incidental work entailed by the
intended work must be performed and portions of the building where work not initially intended by the owner is
specifically required by this code.

CHAPTER 3 PROVISIONS FOR ALL COMPLIANCE METHODS
SECTION 301 ADMINISTRATION
301.1 Applicability. The repair, alteration, change of occupancy, addition or relocation of all existing buildings shall
comply with Section 301.2, 301.3 or 301.4. The provisions of Sections 302 through 309 shall apply to all
alterations, repairs, additions, relocation of structures and changes of occupancy regardless of compliance method.
301.3 Alteration, addition or change of occupancy. The alteration, addition or change of occupancy of all existing
buildings shall comply with one of the methods listed in Section 301.3.1, 301.3.2 or 301.3.3 as selected by the
applicant. Sections 301.3.1 through 301.3.3 shall not be applied in combination with each other.
Exception: Subject to the approval of the code official, alterations complying with the laws in existence at the
time the building or the affected portion of the building was built shall be considered in compliance with the
provisions of this code. New structural members added as part of the alteration shall comply with the
International Building Code. This exception shall not apply to the following:
1. Alterations for accessibility required by Section 306.
2. Alterations that constitute substantial improvement in flood hazard areas, which shall comply with Sections
503.2, 701.3 or 1301.3.3.
3. Structural provisions of Section 304, Chapter 5 or to the structural provisions of Sections 706, 805 and 906.
301.3.1 Prescriptive compliance method. Alterations, additions and changes of occupancy complying with
Chapter 5 of this code in buildings complying with the International Fire Code shall be considered in compliance
with the provisions of this code.
301.3.2 Work area compliance method. Alterations, additions and changes of occupancy complying with the
applicable requirements of Chapters 6 through 12 of this code shall be considered in compliance with the
provisions of this code.
301.3.3 Performance compliance method. Alterations, additions and changes of occupancy complying with
Chapter 13 of this code shall be considered in compliance with the provisions of this code.

SECTION 302 GENERAL PROVISIONS
302.2 Additional codes. Alterations, repairs, additions and changes of occupancy to, or relocation of, existing
buildings and structures shall comply with the provisions for alterations, repairs, additions and changes of
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occupancy or relocation, respectively, in this code and the International Energy Conservation Code, International Fire
Code, International Fuel Gas Code, International Mechanical Code, International Plumbing Code, International
Private Sewage Disposal Code, International Property Maintenance Code, International Residential Code and NFPA
70. Where provisions of the other codes conflict with provisions of this code, the provisions of this code shall take
precedence.
302.3 Existing materials. Materials already in use in a building in compliance with requirements or approvals ineffect
at the time of their erection or installation shall be permitted to remain in use unless determined by the code official
to be unsafe.
302.4 New and replacement materials. Except as otherwise required or permitted by this code, materials permitted
by the applicable code for new construction shall be used. Like materials shall be permitted for repairsand
alterations, provided that unsafe conditions are not created. Hazardous materials shall not be used where thecode
for new construction would not permit their use in buildings of similar occupancy, purpose and location.
[BS] 302.4.1 New structural members and connections. New structural members and connections shall comply
with the detailing provisions of the International Building Code for new buildings of similar structure,purpose and
location.
Exception: Where alternative design criteria are specifically permitted.

SECTION 303 STORM SHELTERS
303.1 Storm shelters. This section applies to the construction of storm shelters constructed as rooms or spaces
within existing buildings for the purpose of providing protection during storms that produce high winds, such as
tornados and hurricanes. Such structures shall be designated to be hurricane shelters, tornado shelters, or
combined hurricane and tornado shelters. Such structures shall be constructed in accordance with this code and
ICC 500.
303.2 Addition to a Group E occupancy. Where an addition is added to an existing Group E occupancy located in an
area where the shelter design wind speed for tornados is 250 mph (402.3 km/h) in accordance with Figure
304.2(1) of ICC 500 and the occupant load in the addition is 50 or more, the addition shall have a storm shelter
constructed in accordance with ICC 500.
Exceptions:
1. Group E day care facilities.
2. Group E occupancies accessory to places of religious worship.
3. Additions meeting the requirements for shelter design in ICC 500.
303.2.1 Required occupant capacity. The required occupant capacity of the storm shelter shall include all
buildings on the site, and shall be the total occupant load of the classrooms, vocational rooms and offices in the
Group E occupancy.
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Exceptions:
1. Where an addition is being added on an existing Group E site, and where the addition is not of sufficient
size to accommodate the required occupant capacity of the storm shelter for all of the buildings on-site,
the storm shelter shall at a minimum accommodate the required capacity for the addition.
2. Where approved by the code official, the required occupant capacity of the shelter shall be permitted to
be reduced by the occupant capacity of any existing storm shelters on the site.
303.2.2 Occupancy classification. The occupancy classification for storm shelters shall be determined in
accordance with Section 423.3 of the International Building Code.

SECTION 309 ADDITIONS AND REPLACEMENTS OF EXTERIOR WALL COVERINGS AND EXTERIOR WALL
ENVELOPES
309.2 Additions and replacements. Where an exterior wall covering or exterior wall envelope is added or replaced,
the materials and methods used shall comply with the requirements for new construction in Chapter 14 and Chapter
26 of the International Building Code if the added or replaced exterior wall covering or exterior wall envelope
involves two or more contiguous stories and comprises more than 15 percent of the total wall area on any side of
the building.

CHAPTER 4 REPAIRS
SECTION 401 GENERAL
401.1 Scope. Repairs shall comply with the requirements of this chapter. Repairs to historic buildings need only
comply with Chapter 12.
401.2 Compliance. The work shall not make the building less complying than it was before the repair was
undertaken.

SECTION 405 STRUCTURAL
[BS] 405.1 General. Structural repairs shall be in compliance with this section and Section 401.2.
[BS] 405.2 Repairs to damaged buildings. Repairs to damaged buildings shall comply with this section.
[BS] 405.2.1 Repairs for less than substantial structural damage. Unless otherwise required by this section,for
damage less than substantial structural damage, the damaged elements shall be permitted to be restored to
their predamage condition.
[BS] 405.2.3 Substantial structural damage to vertical elements of the lateral force resisting system. A building
that has sustained substantial structural damage to the vertical elements of its lateral force-resisting system
shall be evaluated and repaired in accordance with Section 405.2.3.1, and either repaired in accordance with
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Section 405.2.3.2 or repaired and retrofitted in accordance with Section 405.2.3.3, depending on the results of
the evaluation.
Exceptions:

1. Buildings assigned to Seismic Design Category A, B or C whose substantial structural damage was not
caused by earthquake need not be evaluated or retrofitted for load combinations that include
earthquake effects.

2. One- and two-family dwellings need not be evaluated or retrofitted for load combinations that include
earthquake effects.
[BS] 405.2.3.1 Evaluation. The building shall be evaluated by a registered design professional, and the
evaluationfindings shall be submitted to the code official. The evaluation shall establish whether the
damaged building, if repaired to its predamage state, would comply with the provisions of the
International Building Code for load combinations that include wind or earthquake effects, except that
the seismic forces shall be the reduced seismic forces.
[BS] 405.2.3.2 Extent of repair for compliant buildings. If the evaluation establishes that the building in
its predamage condition complies with the provisions of Section 405.2.3.1, then the damaged elements
shall be permitted to be restored to their predamage condition.
[BS] 405.2.3.3 Extent of repair for noncompliant buildings. If the evaluation does not establish that the
building in its predamage condition complies with the provisions of Section 405.2.3.1, then the building
shall be retrofitted to comply with the provisions of this section. The wind loads for the repair and retrofit
shall be those required by the building code in effect at the time of original construction, unless the
damage was caused by wind, in which case the wind loads shall be in accordance with the International
Building Code. [partial shown]
[BS] 405.2.4.1 Lateral force-resisting elements. Regardless of the level of damage to vertical elements of the lateral
force-resisting system, if substantial structural damage to gravity load-carrying components was caused primarily by
wind or seismic effects, then the building shall be evaluated in accordance with Section 405.2.3.1 and, if
noncompliant, retrofitted in accordance with Section 405.2.3.3.
Exceptions:

1. Buildings assigned to Seismic Design Category A, B, or C whose substantial structural damage was not
caused by earthquake need not be evaluated or retrofitted for load combinations that include earthquake
effects.

2. One- and two-family dwellings need not be evaluated or retrofitted for load combinations that include
earthquake effects.
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CHAPTER 5 PRESCRIPTIVE COMPLIANCE METHOD
SECTION 502 ADDITIONS
502.1 General. Additions to any building or structure shall comply with the requirements of the International
Building Code for new construction. Alterations to the existing building or structure shall be made to ensure that the
existing building or structure together with the addition are not less complying with the provisions of the
International Building Code than the existing building or structure was prior to the addition. [partial shown]
[BS] 502.4 Existing structural elements carrying gravity load. Any existing element that will form part of the lateral
load path for any part of the addition shall be considered to be an existing lateral load-carrying structural element
subject to the requirements of Section 502.5. [partial shown]
Exception: Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for
residential purposes where the existing building and the addition together comply with the conventional lightframe construction methods of the International Building Code or the provisions of the International Residential
Code.
[BS] 502.5 Existing structural elements carrying lateral load. Where the addition is structurally independent of the
existing structure, existing lateral load-carrying structural elements shall be permitted to remain unaltered. Where
the addition is not structurally independent of the existing structure, the existing structure and its addition acting
together as a single structure shall be shown to meet the requirements of Sections 1609 and 1613 of the
International Building Code using full seismic forces.
User Note: Section 1609 of the IBC provides design wind loads.
Exceptions:

1. Any existing lateral load-carrying structural element whose demand-capacity ratio with the addition
considered is not more than 10 percent greater than its demand-capacity ratio with the addition ignored
shall be permitted to remain unaltered. For purposes of calculating demand-capacity ratios, the demand
shall consider applicable load combinations with design lateral loads or forces in accordance with Sections
1609 and 1613 of the International Building Code. For purposes of this exception, comparisons of demandcapacity ratios and calculation of design lateral loads, forces and capacities shall account for the cumulative
effects of additions and alterations since original construction.

2. Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for residential
purposes where the existing building and the addition together comply with the conventional light-frame
construction methods of the International Building Code or the provisions of the InternationalResidential
Code.

SECTION 503 ALTERATIONS
503.1 General. Alterations to any building or structure shall comply with the requirements of the International
Building Code for new construction. Alterations shall be such that the existing building or structure is not less

Learn more at fema.gov

October 2021

12

The 2021 International Existing Building Code®: A Compilation of Wind Resistant Provisions

complying with the provisions of the International Building Code than the existing building or structure was prior to
the alteration.
[BS] 503.4 Existing structural elements carrying lateral load. Except as permitted by Section 503.13, where the
alteration increases design lateral loads, results in a prohibited structural irregularity as defined in ASCE 7, or
decreases the capacity of any existing lateral load-carrying structural element, the structure of the altered building or
structure shall meet the requirements of Sections 1609 and 1613 of the International Building Code. Reduced
seismic forces shall be permitted.
Exceptions:

1. Any existing lateral load-carrying structural element whose demand-capacity ratio with the alteration
considered is not more than 10 percent greater than its demand-capacity ratio with the alteration ignored
shall be permitted to remain unaltered. For purposes of calculating demand capacity ratios, the demand
shall consider applicable load combinations with design lateral loads or forces in accordance with Sections
1609 and 1613 of the International Building Code. Reduced seismic forces shall be permitted. For purposes
of this exception, comparisons of demand-capacity ratios and calculation of design lateral loads, forces and
capacities shall account for the cumulative effects of additions and alterations since original construction.

2. Buildings in which the increase in the demand capacity ratio is due entirely to the addition of rooftopsupported mechanical equipment individually having an operating weight less than 400 pounds (181.4 kg)
and where the total additional weight of all rooftop equipment placed after initial construction of the building
is less than 10 percent of the roof dead load. For purposes of this exception, “roof” shall mean the roof level
above a particular story.
[BS] 503.11 Substantial structural alteration. Where the work area exceeds 50 percent of the building area and
where work involves a substantial structural alteration, the lateral load-resisting system of the altered building shall
satisfy the requirements of Sections 1609 and 1613 of the International Building Code. Reduced seismic forces
shall be permitted.
Exceptions:

1. Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for residential
purposes that are altered based on the conventional light-frame construction methods of the International
Building Code or in compliance with the provisions of the International Residential Code.

2. Where the intended alteration involves only the lowest story of a building, only the lateral load-resisting
components in and below that story need comply with this section.
503.12 Roof diaphragms resisting wind loads in high-wind regions. Where the intended alteration requires a permit
for reroofing and involves removal of roofing materials from more than 50 percent of the roof diaphragm of a
building or section of a building located where the ultimate design wind speed is greater than 130 mph (58 m/s) in
accordance with Figure 1609.3(1) of the International Building Code, roof diaphragms, connections of the roof
diaphragm to roof framing members, and roof-to-wall connections shall be evaluated for the wind loads specified in
Section1609 of the International Building Code, including wind uplift. If the diaphragms and connections in their
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current conditionare not capable of resisting 75 percent of those wind loads, they shall be replaced or strengthened
in accordance with the loads specified in Section 1609 of the International Building Code.
Exception: Buildings that have been demonstrated to comply with the wind load provisions in ASCE 7-88 or later
editions.
[BS] 503.13 Voluntary lateral force-resisting system alterations. Structural alterations that are intended exclusively
to improve the lateral force-resisting system and are not required by other sections of this code shall not be required
to meet the requirements of Section 1609 or Section 1613 of the International Building Code, provided that all of
the following apply:

1. The capacity of existing structural systems to resist forces is not reduced.
2. New structural elements are detailed and connected to existing or new structural elements as required by
the International Building Code for new construction.

3. New or relocated nonstructural elements are detailed and connected to existing or new structural elements
as required by the International Building Code for new construction.

4. The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing structural
irregularity more severe.

SECTION 506 CHANGE OF OCCUPANCY
506.5 Structural. Any building undergoing a change of occupancy shall satisfy the requirements of this section.
506.5.2 Snow and wind loads. Where a change of occupancy results in a structure being assigned to a higher
riskcategory, the structure shall satisfy the requirements of Sections 1608 and 1609 of the International
Building Codefor the new risk category.
Exception: Where the area of the new occupancy is less than 10 percent of the building area, compliance
withthis section is not required. The cumulative effect of occupancy changes over time shall be considered.
506.5.4 Access to Risk Category IV. Any structure that provides operational access to an adjacent structure
assigned to Risk Category IV as the result of a change of occupancy shall itself satisfy the requirements of
Sections1608, 1609 and 1613 of the International Building Code. For compliance with Section 1613,
International Building Code-level seismic forces shall be used. Where operational access to the Risk Category IV
structure is less than 10 feet (3048 mm) from either an interior lot line or from another structure, access
protection from potential falling debris shall be provided.

SECTION 507 HISTORIC BUILDINGS
[BS] 507.4 Structural. Historic buildings shall comply with the applicable structural provisions in this chapter.
Exceptions:
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1. The code official shall be authorized to accept existing floors and existing live loads and to approve
operational controls that limit the live load on any floor.

2. Repair of substantial structural damage is not required to comply with Sections 405.2.3, and 405.2.4.
Substantial structural damage shall be repaired in accordance with Section 405.2.1.
User Note: For historic buildings damaged elements are allowed to be restored to their predamage condition.

CHAPTER 7 ALTERATIONS – LEVEL 1
SECTION 701 GENERAL
701.1 Scope. Level 1 alterations as described in Section 602 shall comply with the requirements of this chapter.
Level 1 alterations to historic buildings shall comply with this chapter, except as modified in Chapter 12.
701.2 Conformance. An existing building or portion thereof shall not be altered such that the building becomes less
safe than its existing condition.
Exception: Where the current level of safety or sanitation is proposed to be reduced, the portion altered shall
conform to the requirements of the International Building Code.

SECTION 705 REROOFING
[BS] 705.1 General. Materials and methods of application used for recovering or replacing an existing roof covering
shall comply with the requirements of Chapter 15 of the International Building Code. [partial shown –exceptions
omitted]
[BS] 705.2 Roof replacement. Roof replacement shall include the removal of all existing layers of roof coverings
down to the roof deck.
Exception: Where the existing roof assembly includes an ice barrier membrane that is adhered to the roof deck,
the existing ice barrier membrane shall be permitted to remain in place and covered with an additional layer of
ice barrier membrane in accordance with Section 1507 of the International Building Code.
[BS] 705.2.1 Roof recover. The installation of a new roof covering over an existing roof covering shall be
permitted where any of the following conditions occur:

1. The new roof covering is installed in accordance with the roof covering manufacturer’s approved
instructions.

2. Complete and separate roofing systems, such as standing-seam metal roof panel systems, that are
designedto transmit the roof loads directly to the building’s structural system and that do not rely on
existing roofs and roof coverings for support, are installed.

3. Metal panel, metal shingle and concrete and clay tile roof coverings are installed over existing wood
shakeroofs in accordance with Section 705.3.
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4. A new protective roof coating is applied over an existing protective roof coating, a metal roof panel,
metalroof shingles, mineral-surfaced roll roofing, a built-up roof, modified bitumen roofing, thermoset
and thermoplastic single-ply roofing or a spray polyurethane foam roofing system.
[BS] 705.2.1.1 Exceptions. A roof recover shall not be permitted where any of the following conditions
occur:

1. The existing roof or roof covering is water soaked or has deteriorated to the point that the existing
roof or roof covering is not adequate as a base for additional roofing.

2. The existing roof covering is slate, clay, cement or asbestos-cement tile.
3. The existing roof has two or more applications of any type of roof covering.
SECTION 706 STRUCTURAL
[BS] 706.3.2 Roof diaphragms resisting wind loads in high-wind regions. Where roofing materials are removed from
more than 50 percent of the roof diaphragm or section of a building located where the ultimate design wind speed,
Vult, determined in accordance with Figure 1609.3(1) of the International Building Code, is greater than 130mph (58
m/s), roof diaphragms, connections of the roof diaphragm to roof framing members, and roof-to-wall connections
shall be evaluated for the wind loads specified in the International Building Code, including wind uplift. If the
diaphragms and connections in their current condition are not capable of resisting at least 75 percent of those wind
loads, they shall be replaced or strengthened in accordance with the loads specified in the International Building
Code.
Exception: Buildings that have been demonstrated to comply with the wind load provisions in ASCE 7-88 or later
editions.

CHAPTER 8 ALTERATIONS - LEVEL 2
SECTION 801 GENERAL
801.1 Scope. Level 2 alterations as described in Section 603 shall comply with the requirements of this chapter.
Exception: Buildings in which the reconfiguration is exclusively the result of compliance with the accessibility
requirements of Section 305.7 shall be permitted to comply with Chapter 7.
801.2 Alteration Level 1 compliance. In addition to the requirements of this chapter, all work shall comply with the
requirements of Chapter 7.
801.4 Compliance. New construction elements, components, systems, and spaces shall comply with the
requirements of the International Building Code.
Exceptions: [partial shown]
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6. New structural members and connections shall be permitted to comply with alternative design criteria in
accordance with Section 302.

SECTION 805 STRUCTURAL
[BS] 805.1 General. Structural elements and systems within buildings undergoing Level 2 alterations shall comply
with this section.
[BS] 805.3 Existing structural elements resisting lateral loads. Except as permitted by Section 805.4, where the
alteration increases design lateral loads, or where the alteration results in prohibited structural irregularity as
defined in ASCE 7, or where the alteration decreases the capacity of any existing lateral load-carrying structural
element, the structure of the altered building or structure shall meet the requirements of Sections 1609 and 1613
of the International Building Code. [partial shown]
Exception: Any existing lateral load-carrying structural element whose demand-capacity ratio with the alteration
considered is not more than 10 percent greater than its demand-capacity ratio with the alteration ignored shall
be permitted to remain unaltered. For purposes of calculating demand-capacity ratios, the demand shall
consider applicable load combinations with design lateral loads or forces in accordance with Sections 1609 and
1613 of the International Building Code. [partial shown] For purposes of this exception, comparisons of
demand-capacity ratios and calculation of design lateral loads, forces and capacities shall account for the
cumulative effects of additions and alterations since original construction.
[BS] 805.4 Voluntary lateral force-resisting system alterations. Structural alterations that are intended exclusively to
improve the lateral force-resisting system and are not required by other sections of this code shall not be required to
meet the requirements of Section 1609 or Section 1613 of the International Building Code, provided that the
following conditions are met:

1. The capacity of existing structural elements required to resist forces is not reduced.
3. New structural elements are detailed and connected to existing or new structural elements as required by
the International Building Code for new construction.

4. New or relocated nonstructural elements are detailed and connected to existing or new structural elements
as required by the International Building Code for new construction.

5. The alterations do not create a structural irregularity as defined in ASCE 7 or make an existing structural
irregularity more severe.

CHAPTER 9 ALTERATIONS – LEVEL 3
SECTION 901 GENERAL
901.1 Scope. Level 3 alterations as described in Section 604 shall comply with the requirements of this chapter.
901.2 Compliance. In addition to the provisions of this chapter, work shall comply with all of the requirements of
Chapters 7 and 8. [partial shown]
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SECTION 906 STRUCTURAL
[BS] 906.1 General. Where buildings are undergoing Level 3 alterations, theprovisions of this section shall apply.
[BS] 906.2 Existing structural elements resisting lateral loads. Where work involves a substantial structural
alteration, the lateral load-resisting system of the altered building shall be shown to satisfy the requirements of
Sections 1609 and 1613 of the International Building Code. Reduced seismic forces shall be permitted.
Exceptions:

1. Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for residential
purposes that are altered based on the conventional light-frame construction methods of the International
Building Code or in compliance with the provisions of the International Residential Code.

2. Where the intended alteration involves only the lowest story of a building, only the lateral load-resisting
components in and below that story need comply with this section.

CHAPTER 10 CHANGE OF OCCUPANCY
SECTION 1001 GENERAL
1001.1 Scope. The provisions of this chapter shall apply where a change of occupancy occurs, as defined in Section
202.

SECTION 1006 STRUCTURAL
[BS] 1006.2 Snow and wind loads. Where a change of occupancy results in a structure being assigned to a higher
risk category, the structure shall satisfy the requirements of Sections 1608 and 1609 of the International Building
Code for the new risk category.
Exception: Where the area of the new occupancy is less than 10 percent of the building area. The cumulative
effect of occupancy changes over time shall be considered.
[BS] 1006.4 Access to Risk Category IV. Any structure that provides operational access to an adjacent structure
assigned to Risk Category IV as the result of a change of occupancy shall itself satisfy the requirements of Sections
1608, 1609, and 1613 of the International Building Code. For compliance with Section 1613 of the International
Building Code, the full seismic forces shall be used. Where operational access to Risk Category IV is less than 10
feet (3048 mm) from either an interior lot line or from another structure, access protection from potential falling
debris shall be provided.

CHAPTER 11 ADDITIONS
SECTION 1101 GENERAL
1101.1 Scope. An addition to a building or structure shall comply with the International Codes as adopted for new
construction without requiring the existing building or structure to comply with any requirements of those codes or of
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these provisions, except as required by this chapter. Where an addition impacts the existing building or structure,
that portion shall comply with this code.
1101.2 Creation or extension of nonconformity. An addition shall not create or extend any nonconformity in the
existing building to which the addition is being made with regard to accessibility, structural strength, fire safety,
means of egress, or the capacity of mechanical, plumbing, or electrical systems.

SECTION 1103 STRUCTURAL
[BS] 1103.2 Lateral force-resisting system. Where the addition is structurally independent of the existing structure,
existing lateral load-carrying structural elements shall be permitted to remain unaltered. Where the addition is not
structurally independent of the existing structure, the existing structure and its addition acting together as a single
structure shall meet the requirements of Sections 1609 and 1613 of the International Building Code using full
seismic forces.
Exceptions:

1. Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for residential
purposes where the existing building and the addition comply with the conventional light-frame construction
methods of the International Building Code or the provisions of the International Residential Code.

2. Any existing lateral load-carrying structural element whose demand-capacity ratio with the addition
considered is not more than 10 percent greater than its demand-capacity ratio with the addition ignored
shall be permitted to remain unaltered. For purposes of calculating demand-capacity ratios, the demand
shall consider applicable load combinations with design lateral loads or forces in accordance with Sections
1609 and 1613 of the International Building Code. For purposes of this exception, comparisons of demandcapacity ratios and calculation of design lateral loads, forces and capacities shall account for the cumulative
effects of additions and alterations since original construction.

CHAPTER 13 PERFORMANCE COMPLIANCE METHODS
SECTION 1301 GENERAL
1301.1 Scope. The provisions of this chapter shall apply to the alteration, addition and change of occupancy of
existing structures, including historic structures, as referenced in Section 301.3.3. The provisions of this chapter are
intended to maintain or increase the current degree of public safety, health and general welfare in existing buildings
while permitting, alteration, addition and change of occupancy without requiring full compliance with Chapters 6
through 12, except where compliance with the prescriptive method of Chapter 5 or the work area method of other
provisions of this code is specifically required in this chapter.
1301.1.1 Compliance with other methods. Alterations, additions and changes of occupancy to existing
structures shall comply with the provisions of this chapter or with one of the methods provided in Section 301.3.
1301.2.3 Additions. Additions to existing buildings shall comply with the requirements of the International Building
Code or the International Residential Code for new construction. [partial shown]
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1301.3 Acceptance. For repairs, alterations, additions, and changes of occupancy to existing buildings that are
evaluated in accordance with this section, compliance with this section shall be accepted by the code official.
1301.4 Investigation and evaluation. For proposed work covered by this chapter, the building owner shall cause the
existing building to be investigated and evaluated in accordance with the provisions of Sections 1301.4 through
1301.9.
[BS] 1301.4.1 Structural analysis. The owner shall have a structural analysis of the existing building made to
determine adequacy of structural systems for the proposed alteration, addition or change of occupancy. The
analysis shall demonstrate that the building with the work completed is capable of resisting the loads specified
in Chapter 16 of the International Building Code.
1301.4.3 Determination of compliance. The code official shall determine whether the existing building, with the
proposed addition, alteration, or change of occupancy, complies with the provisions of this section in
accordance with the evaluation process in Sections 1301.5 through 1301.9.

CHAPTER 14 RELOCATED OR MOVED BUILDINGS
SECTION 1402 REQUIREMENTS
[BS] 1402.3 Wind loads. Buildings shall comply with International Building Code or International Residential Code
wind provisions as applicable.
Exceptions:

6. Detached one- and two-family dwellings and Group U occupancies where wind loads at the new location are
not higher than those at the previous location.

7. Structural elements whose stress is not increased by more than 10 percent.

CHAPTER 16 REFERENCED STANDARDS
Standard Reference
Number

Title

Referenced in Code Section
Number

ASCE/SEI

American Society of Civil Engineers
Structural Engineering Institute

1801 Alexander Bell Drive
Reston, VA 20191-4400

7—1988 through 7—2016 Minimum Design Loads and Associated 304.2, 304.3.1, 503.4, 503.12,
503.13, 706.3.2, 805.3, 805.4
Criteria for Buildings and Other
Structures [with Supplement 1 (7-2016
only)]
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Standard Reference
Number

Title

Referenced in Code Section
Number

ICC

International Code Council, Inc.

500 New Jersey Avenue NW 6th
Floor, Washington, DC 20001

IBC—21

International Building Code

101.4.1, 104.2.1, 106.2.2,
109.3.3, 109.3.6, 109.3.9,
109.3.10, 110.2, 202, 301.3,
302.4.1, 302.5,
303.1, 303.2.2, 304.1, 304.3.1,
304.3.2, 305.1, 306.5, 306.7,
306.7.2, 306.7.4, 306.7.5,
306.7.9,
306.7.10, 306.7.10.1, 306.7.10.2,
306.7.10.3, 306.7.11, 306.7.12,
306.7.13, 306.7.15, 306.7.16,
306.7.16.3, 306.7.16.4,
306.7.16.5, 306.7.16.7, 309.2,
401.3, 402.1, 405.2.1.1,
405.2.3.1, 405.2.3.3,
405.2.4, 405.2.5, 405.2.6, 501.2,
502.1, 502.3, 502.4, 502.5, 503.1,
503.2, 503.3, 503.4, 503.5,
503.11, 503.12, 503.13, 503.14,
503.15, 503.17, 503.18, 505.3,
505.4, 506.1, 506.3, 506.4,
506.5.1,
506.5.2, 506.5.3, 506.5.4, 507.3,
701.2, 701.3, 702.1, 702.2, 702.3,
702.5, 702.6, 702.7, 704.1.1,
704.3, 705.1, 705.2, 706.2,
706.3.2, 802.2.1, 802.2.3, 802.3,
802.4, 802.5.2, 802.6, 802.6,
803.1.1,
803.2, 803.2.2, 803.2.3, 803.2.4,
803.2.5, 803.3, 804.1, 804.4.1,
804.4.1.1, Table 804.4.1.1(1),
804.4.1.2.1, 804.5.1.2, 804.5.3,
804.5.4, 804.5.5, 804.6, 804.7,
804.8.1, 804.9.1, 804.10.2,
804.11, 804.12.2, 805.2, 805.3,
805.4, 904.1.2, 904.1.3, 904.1.4,
904.1.6, 904.1.7, 904.2, 904.2.1,
904.2.2, 905.2, 905.3, 905.4,
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Standard Reference
Number

Title

Referenced in Code Section
Number
906.2, 906.3, 906.6, 1001.2,
1001.3, 1002.1, 1002.2, 1002.3,
1002.4, 1004.1, 1006.1, 1006.2,
1006.3, 1006.4, 1010.1, 1011.1,
1011.2.1, 1011.2.2, 1011.3,
1011.5.1, 1011.5.2, 1011.5.3,
1011.5.6, 1011.6.1, 1011.6.1.1,
1011.6.3, 1011.7.1, 1011.7.2,
1011.7.3, 1011.8.1, 1011.8.2,
1011.8.3, 1102.1, 1102.2,
1102.3, 1103.1, 1103.2, 1103.3,
1201.4, 1202.2, 1203.12,
1204.2, 1204.9, 1206.1,
1301.2.2, 1301.2.3, 1301.2.4,
1301.3.3, 1301.4.1, 1301.6.1,
1301.6.1.1, 1301.6.2, 1301.6.2.1,
1301.6.3.2, 1301.6.3.3,
1301.6.4.1, 1301.6.5, 1301.6.5.1,
1301.6.6, 1301.6.7.1,
1301.6.8, 1301.6.9, 1301.6.9.1,
1301.6.10, 1301.6.10.1,
1301.6.11, 1301.6.11.1,
1301.6.12.1, 1301.6.13, Table
1301.6.15, 1301.6.15.1,
1301.6.16.1, 1301.6.17,
1301.6.17.1, 1301.6.18,
1301.6.18.1, 1301.6.19, Table
1301.6.19, 1301.6.20,
1301.6.20.1, 1301.9.1, 1401.2,
1402.1, 1402.2, 1402.2.1,
1402.3, 1402.4, 1402.5, 1402.6,
1501.5, 1501.6.1, 1501.6.4.1,
1501.6.7, 1506.1, 1506.3, 1507.1

ICC 500—20
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APPENDIX C: GUIDELINES FOR THE WIND RETROFIT OF EXISTING BUILDINGS
CHAPTER C1 GABLE END RETROFIT FOR HIGH-WIND AREAS
The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting
ordinance.

SECTION C101 GENERAL
[BS] C101.1 Purpose. This chapter provides prescriptive methods for partial structural retrofit of an existing building
to increase its resistance to out-of-plane wind loads. It is intended for voluntary use and for reference by mitigation
programs. The provisions of this chapter do not necessarily satisfy requirements for new construction.Unless
specifically cited, the provisions of this chapter do not necessarily satisfy requirements for structural improvements
triggered by addition, alteration, repair, change of occupancy, building relocation or other circumstances. [partial
shown]
[BS] C101.2 Eligible buildings and gable end walls. The provisions of this chapter are applicable only to buildings
that meet the following eligibility requirements:
1. The building is not more than three stories tall, from adjacent grade to the bottom plate of each gable end
wall being retrofitted with this chapter.
2. The building is classified as Occupancy Group R3 or is within the scope of the International Residential Code.
3. The structure includes one or more wood-framed gable end walls, either conventionally framed or metal-plateconnected. In addition, the provisions of this chapter are applicable only to gable end walls that meet the
following eligibility requirements:
1. Each gable end wall has or shall be provided with studs or vertical webs spaced 24 inches (610 mm) on
center maximum.
2. Each gable end wall has a maximum height of 16 feet (4877 mm).
[BS] C101.3 Compliance Eligible gable end walls in eligible buildings may be retrofitted in accordance with this
chapter. Other modifications required for compliance with this chapter shall be designed and constructed in
accordance with the International Building Code or International Residential Code provisions for new construction,
except as specifically provided for by this chapter.

SECTION C102 DEFINITIONS
[BS] C102.1 Definitions. The following words and terms shall, for the purposes of this chapter, have the meanings
shown herein.
[BS] ANCHOR BLOCK. A piece of lumber secured to horizontal braces and filling the gap between existing framing
members for the purpose of restraining horizontal braces from movement perpendicular to the framing members.
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[BS] COMPRESSION BLOCK. A piece of lumber used to restrain in the compression mode (force directed toward the
interior of the attic) an existing or retrofit stud. It is attached to a horizontal brace and bears directly against the
existing or retrofit stud.
[BS] CONVENTIONALLY FRAMED GABLE END. A gable end framed with studs whose faces are perpendicular to the
gable end wall.
[BS] GABLE END FRAME. A factory or site-fabricated frame, installed as a complete assembly that incorporates
vertical webs with their faces parallel to the plane of the frame.
[BS] HORIZONTAL BRACE. A piece of lumber used to restrain both compression and tension loads applied by a
retrofit stud. It is typically installed horizontally on the top of attic floor framing members (truss bottom chords or
ceiling joists) or on the bottom of pitched roof framing members (truss top chord or rafters).
[BS] HURRICANE TIES. Manufactured metal connectors designed to provide uplift and lateral restraint for roof
framing members.
[BS] NAIL PLATE. A manufactured metal plate made of galvanized steel with factory-punched holes for fasteners. A
nail plate may have the geometry of a strap.
[BS] RETROFIT. The voluntary process of strengthening or improving buildings or structures, or individual
components of buildings or structures for the purpose of making existing conditions better serve the purpose for
which they were originally intended or the purpose that current building codes intend.
[BS] RETROFIT STUD. A lumber member used to structurally supplement an existing gable end wall stud or gable end
frame web.
[BS] STUD-TO-PLATE CONNECTOR. A manufactured metal connector designed to connect studs to plates.

SECTION C103 MATERIALS OF CONSTRUCTION
[BS] C103.1 Existing materials. Existing wood materials that will be part of the retrofitting work (such as trusses,
rafters, ceiling joists, top plates and wall studs) shall be in sound condition and free from defects or damage that
substantially reduces the load-carrying capacity of the member. Any wood materials found to be damaged or
deteriorated shall be strengthened or replaced with new materials to provide a net dimension of sound wood
equivalent to its undamaged original dimensions.
[BS] C103.2 New materials. All new materials shall comply with the standards for those materials as specified in the
International Building Code or the International Residential Code.
[BS] C103.3 Material specifications for retrofits. Materials for retrofitting gable end walls shall comply with Table
C103.3.
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[BS] C103.4 Twists in straps. Straps shall be permitted to be twisted or bent where they transition between framing
members or connection points. Straps shall be bent only once at a given location though it is permissible that they
be bent or twisted at multiple locations along their length.
[BS] C103.5 Fasteners. Fasteners shall meet the requirements of Table C103.5, Sections C103.5.1 and C103.5.2,
and shall be permitted to be screws or nails meeting the minimum length requirement shown in the figures and
specified in the tables of this appendix. Fastener spacing shall meet the requirements of Section C103.5.3.
[BS] C103.5.1 Screws. Unless otherwise indicated in the appendix, screw sizes and lengths shall be in accordance
with Table C103.5. Permissible screws include deck screws and wood screws. Screws shall have not less than 1
inch (25 mm) of thread. Fine threaded screws or drywall screws shall not be permitted. Select the largest possible
diameter screw such that the shank adjacent to the head fits through the hole in the strap.
[BS] C103.5.2 Nails. Unless otherwise indicated in this appendix, nail sizes and lengths shall be in accordance with
Table C103.5.
[BS] C103.5.3 General fastener spacing. Fastener spacing for shear connections of lumber-to-lumber shall meet the
requirements shown in Figure C103.5.3 and the following conditions.
User Note: Table C103.3 specifies material specifications for retrofits. Table C103.5 specifies nail and screw
requirements. Figure C103.5.3 specifies fastener spacings for lumber-to-lumber connections operating in shear
parallel to grain.
[BS] C103.5.3.1 General fastener spacing. Fastener spacing shall meet the following conditions except as provided
for in Section C103.5.3.
1. The distance between fasteners and the edge of lumber that is less than 3 ½ inches deep (89 mm) in the
direction of the fastener length shall be not less than ¾ inch (19.1 mm).
2. The distance between fasteners and the edge of lumber that is more than 2 inches (51 mm) thick in the
direction of the fastener length shall be not less than ½ inch (12.7 mm).
3. The distance between a fastener and the end of lumber shall be not less than 2 ½ inches (64 mm).
4. The distance between fasteners parallel to the grain (center-to-center) shall be not less than 2 ½ inches (64
mm).
5. The distance between fasteners perpendicular to the grain (center-to-center) in lumber that is less than 3 ½
inches (89 mm) deep in the direction of the fastener length shall be 1 inch (25 mm).
6. The distance between fasteners perpendicular to the grain (center-to-center) in lumber that is more than 2
inches (51 mm) thick in the direction of the fastener length shall be ½ inch (12.7 mm).
[BS] C103.5.3.2 Wood-to-wood connections of two members each 2 inches or less in thickness. Wood-to-wood
connections fastener spacing shall meet the following conditions.
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1. The distance between fasteners parallel to grain (center-to-center) shall be not less than 2 ½ inches (64
mm).
2. The distance between fasteners across grain (center-to-center) shall be not less than 1 inch (25 mm).
3. For wood-to-wood connections of lumber at right angles, fasteners shall be spaced not less than 2 ½ inches
(64 mm) parallel to the grain and 1 inch (25 mm) perpendicular to the grain in any direction.
[BS] C103.5.3.3 Metal connectors for wood-to-wood connections. Metal connectors for wood-to-wood connections
shall meet the following conditions.
1. Fastener spacing to edge or ends of lumber shall be as dictated by the prefabricated holes in the connectors
and the connectors shall be installed in a configuration that is similar to that shown by the connector
manufacturer.
2. Fasteners in 1 ¼-inch-wide (32 mm) metal straps that are installed on the narrow face of lumber shall be a
minimum ¼ inch (6.4 mm) from either edge of the lumber. Consistent with Section C103.5.3.1, fasteners
shall be permitted to be spaced according to the fastener holes fabricated into the strap.
3. Fasteners in metal nail plates shall be spaced not less than ½ inch (12.7 mm) perpendicular to grain and
not less than 1 ½ inches (38 mm) parallel to grain.

SECTION C104 RETROFITTING GABLE END WALLS TO ENHANCE WIND RESISTANCE
[BS] C104.1 General. These prescriptive methods of retrofitting are intended to increase the resistance of existing
gable end construction for out-of-plane wind loads resulting from high-wind events. The ceiling diaphragm shall be
comprised of minimum ½-inch-thick (12.7 mm) gypsum board, minimum nominal 3/8-inch-thick (9.5 mm) wood
structural panels, or plaster. An overview isometric drawing of one type of gable end retrofit to improve wind
resistance is shown in Figure C104.1.
[BS] C104.2 Horizontal braces. Horizontal braces shall be installed perpendicular to the roof and ceiling framing
members at the location of each existing gable end stud greater than 3 feet (91 cm) in length. Unless it is adjacent
to an omitted horizontal brace location, horizontal braces shall be minimum 2-inch by 4-inch (38 mm by 89 mm)
dimensional lumber as defined in Section C103.3. A single horizontal brace is required at the top and bottom of
each gable end stud for Retrofit Configuration A, B, or C. Two horizontal braces are required at the top and bottom of
each gable end stud for Retrofit Configuration D. Maximum heights of gable end wall studs and associated retrofit
studs for each Retrofit Configuration shall not exceed the values listed in Table C104.2. Horizontal braces shall be
oriented with their wide faces across the roof or ceiling framing members, be fastened to not fewer than three
framing members, and extend not less than 6 feet (183 cm) measured perpendicularly from the gable end plus 2 ½
inches (64 mm) beyond the last top chord or bottom chord member (rafter or ceiling joist) from the gable end as
shown in Figures C104.2(1), C104.2(2), C104.2(3) and C104.2(4).
[BS] C104.2.1 Existing gable end studs. If the spacing of existing vertical gable end studs is greater than 24
inches (64 mm), a new stud and corresponding horizontal braces shall be installed such that the maximum
spacing between existing and added studs shall be not greater than 24 inches (64 mm). Additional gable end
wall studs shall not be required at locations where their length would be 3 feet (914 mm) or less. Each end of
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each required new stud shall be attached to the existing roofing framing members (truss top chord or rafter and
truss bottom chord or ceiling joist) using not fewer than two 3-inch (76 mm) toenail fasteners (#8 wood screws
or 10d nails) and a metal connector with minimum uplift capacity of 175 pounds (778 N), or nail plates with not
fewer than four 1 ¼-inchlong (32 mm) fasteners (No. 8 wood screws or 8d nails).
[BS] C104.2.2 Main method of installation. Each horizontal brace shall be fastened to each existing roof or
ceiling member that it crosses using three 3-inch-long (76 mm) fasteners (No. 8 wood screws or 10d nails) as
indicated in Figure C104.2(1) and Figure C104.2(3) for trusses and Figure C104.2(2) and Figure C104.2(4) for
conventionally framed gable end walls. Alternative methods for providing horizontal bracing of the gable end
studs as provided in Sections C104.2.3 through C104.2.9 shall be permitted.
User Note: Figure C104.1 specifies basic gable end retrofit methodology. Table C104.2 specifies stud length
limitations based on exposure and design wind speed. Figure C104.2(1) illustrates a truss framed gable end. Figure
C104.2(2) illustrates a conventionally framed gable end L-bent strap. Figure C104.2(3) illustrates a truss framed
gable end U-bent strap. Figure C104.2(4) illustrates a conventionally framed gable end U-bent strap.
[BS] C104.2.3 Omitted horizontal brace. Where conditions exist that prevent installation in accordance with
Section C104.2.2, horizontal braces shall be permitted to be omitted for height limitations corresponding to
Retrofit Configurations A and B as defined in Table C104.2 provided that installation is as indicated in Figure
C104.2.3 and provided that all of the following conditions are met. This method is not permitted for Retrofit
Configurations C or D.
1. There shall be not fewer than two horizontal braces on each side of an omitted horizontal brace or not
fewer than one horizontal brace if it is the end horizontal brace. Omitted horizontal braces must be
separated by not fewer than two horizontal braces even if that location is composed of two retrofit studs
and two horizontal braces.
2. Horizontal braces adjacent to the omitted horizontal brace shall be 2-inch by 6-inch (38 mm by 140 mm)
lumber, shall butt against the existing studs, and shall be fastened to each existing roof or ceiling
member crossed using three 3-inch-long (76 mm) fasteners (No. 8 wood screws or 10d nails). For
Retrofit Configuration B, four fasteners shall be required on not fewer than one of the connections
between the horizontal brace and the existing roof and ceiling framing members. Fasteners shall be
spaced a not less than ¾ inch (19.1 mm) from the edges of the horizontal braces and not less than 1 ¾
inches (44 mm) from adjacent fasteners.
3. Where the existing studs on each side of an omitted horizontal brace have their wide face perpendicular
to the gable end wall, the retrofit studs at those locations and the retrofit stud at the omitted horizontal
brace locations shall extend not less than 3 ¾ inches (95 mm) beyond the interior edge of the existing
studs for both Retrofit Configurations A and B. The edges of the three retrofit studs facing towards the
interior of the attic shall be aligned such that they are the same distance from the gable end wall.
4. Retrofit studs shall be fastened to existing studs in accordance with Section C104.3.
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5. Retrofit studs adjacent to the omitted horizontal brace shall be fastened to the horizontal brace using
straps in accordance with Table C104.4.1 consistent with the size of the retrofit stud. The method
applicable to Table C104.4.2 is not permitted.
6. A strong back made of minimum of 2-inch by 8-inch (38 mm by 184 mm) nominal lumber shall be placed
parallel to the gable end and shall be located on and span between horizontal braces on the two sides of
the omitted horizontal brace and shall extend beyond each horizontal brace by not less than 2 ½ inches
(64 mm). The strong back shall be butted to the three retrofit studs. The strong back shall be attached to
each of the horizontal braces on which it rests with five 3-inch long (76 mm) fasteners (#8 screws or 8d
nails). The fasteners shall have a minimum ¾-inch (19.1 mm) edge distance and a minimum 2 ½-inch
(64 mm) spacing between fasteners. Additional compression blocks shall not be required at locations
where a strong back butts against a retrofit stud.
7. The retrofit stud at the location of the omitted horizontal braces shall be fastened to the strong back
using a connector with minimum uplift capacity of 800 pounds (3559 N) and installed such that this
capacity is oriented in the direction perpendicular to the gable end wall.
8. The use of shortened horizontal braces using the alternative method of Section C104.2.5 is not
permitted for horizontal braces adjacent to the omitted horizontal braces.
9. Horizontal braces shall be permitted to be interrupted in accordance with Section C104.2.8.
User Note: Figure C104.2.3 illustrates an omitted horizontal brace.
[BS] C104.2.4 Omitted horizontal brace and retrofit stud. Where conditions exist that prevent installation in
accordance with Section C104.2.2 or C104.2.3, then retrofit studs and horizontal braces shall be permitted to
be omitted from those locations by installation of ladder assemblies for Retrofit Configurations A and B as
defined in Table C104.2 provided that all of the following conditions are met. This method is not permitted for
Retrofit Configurations C or D.
1. Not more than two ladder assemblies are permitted on a single gable end.
2. There shall be not fewer than two retrofit studs and horizontal brace assemblies on either side of the
locations where the retrofit studs and horizontal bracing members are omitted (two ladder braces shall
not bear on a single retrofit stud).
3. Where the existing studs on each side of an omitted horizontal brace have their wide face parallel to the
gable end wall the retrofit studs at those locations and the retrofit stud at the omitted horizontal brace
locations shall be 2-inch by 6-inch (38 mm by 180 mm) nominal lumber for Retrofit Configuration A and
2-inch by 8-inch (38 mm by 184 mm) lumber for Retrofit Configuration B.
4. Horizontal braces adjacent to the omitted horizontal brace shall be 2-inch by 6-inch (38 mm by 180 mm)
nominal lumber and be fastened to each existing roof or ceiling member crossed using three 3-inchlong
(76 mm) fasteners (#8 wood screws or 10d nails) as indicated in Figures C104.2(1) and C104.2(3) for
gable end frames and Figures C104.2(2) and C104.2(4) for conventionally framed gable end walls. For
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Retrofit Configuration B, four fasteners shall be required on one of the connections between the
horizontal brace and the existing roof and ceiling framing members.
5. Ladder rungs shall be provided across the location of the omitted retrofit studs as indicated in Figure
C104.2.4(1) for gable end frames and Figure C104.2.4(2) for conventionally framed gable end walls.
6. Ladder rungs shall be minimum 2-inch by 4-inch (38 mm by 89 mm) lumber oriented with their wide face
horizontal and spaced not greater than 16 inches (406 mm) on center vertically.
7. Where ladder rungs cross wall framing members they shall be connected to the wall framing members
with a metal connector with a minimum capacity of 175 pounds (778 N) in the direction perpendicular to
the gable end wall.
8. Notching of the ladder rungs shall not be permitted unless the net depth of the framing member is not
less than 3 ½ inches (89 mm).
[BS] C104.2.5 Short horizontal brace. Where conditions exist that prevent installation in accordance with
Section C104.2.2, C104.2.3 or C104.2.4, the horizontal braces shall be permitted to be shortened provided that
installation is as indicated in Figure C104.2.5 and all of the following conditions are met.
1. The horizontal brace shall be installed across not fewer than two framing spaces, extend not less than 4
feet (1220 mm) from the gable end wall plus 2 ½ inches (64 mm) beyond the farthest roof or ceiling
framing member from the gable end, and be fastened to each existing framing member with three 3inch-long (76 mm) fasteners (#8 wood screws or 10d nails).
2. An anchor block shall be fastened to the side of the horizontal brace in the second framing space from
the gable end wall as shown in Figure C104.2.5. The anchor block lumber shall have a minimum edge
thickness of 1 ½ inches (38 mm) and the depth shall be at a minimum the depth of the existing roof or
ceiling framing member. Six 3-inch-long (76 mm) fasteners (#8 wood screws or 10d nails) shall be used
to fasten the anchor block to the side of the horizontal brace.
3. The anchor block shall extend into the space between the roof or ceiling framing members not less than
one-half the depth of the existing-framing members at the location where the anchor block is installed.
The anchor block shall be installed tightly between the existing framing members such that the gap at
either end shall not exceed 1/8 inch (3.2 mm).
4. The use of omitted horizontal braces using the method of Section C104.2.3 adjacent to a short
horizontal brace as defined in this section is not permitted.
[BS] C104.2.6 Installation of horizontal braces onto webs of trusses. Where existing conditions preclude
installation of horizontal braces on truss top or bottom chords they shall be permitted to be installed on truss
webs provided that all of the following conditions are met.
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1. Horizontal braces shall be installed as close to the top or bottom chords as practical without altering the
truss or any of its components and not more than three times the depth of the truss member to which it
would ordinarily be attached.
2. A racking block, comprised of an anchor block meeting the definition of “Anchor block” in Section C102
or comprised of minimum 15/32-inch (12 mm) plywood or 7/16-inch (11.1 mm) oriented strand board
(OSB), shall be fastened to the horizontal brace in the second framing space from the gable end wall.
The racking block shall extend toward the roof or ceiling diaphragm so that the edge of the racking block
closest to the diaphragm is within one-half the depth of the existing framing member from the diaphragm
surface. The racking block shall be attached to horizontal braces using six fasteners (No. 8 wood screws
or 10d nails) of sufficient length to provide 1 ½ inches (38 mm) of penetration into the horizontal brace.
3. Racking blocks shall be permitted to be fastened to any face or edge of horizontal braces between each
web or truss vertical posts to which a horizontal brace is attached. Racking blocks shall be permitted to
be on alternate sides of horizontal braces. Racking blocks shall be installed tightly between the lumber
of truss members or truss plates such that the gap at either end shall be not greater than 1/8 inch (3.2
mm).
[BS] C104.2.7 Alternative method of installation of horizontal braces at truss ridges. Where conditions exist that
limit or restrict installation of horizontal braces near the peak of the roof, ridge ties shall be added to provide
support for the required horizontal brace. The top of additional ridge tie members shall be installed not greater
than 16 inches (406 mm) below the existing ridge line or 4 inches (102 mm) below impediments. A minimum 2inch by 4-inch (38 mm by 89 mm) nominal member shall be used for each ridge tie, and fastening shall consist
of two 3-inch-long (76 mm) wood screws, four 3-inch-long (76 mm) 10d nails or two 3 ½-inch-long (89 mm) 16d
nails driven through and clinched at each top chord or web member intersected by the ridge tie as illustrated in
Figure C104.2.7.
User Note: Figure C104.2.4(2) illustrates ladder bracing for omitted retrofit stud (conventionally framed gable end).
Figure C104.2.5 illustrates anchor block installation. Figure C104.2.7 illustrates detail of retrofit tie installation.
[BS] C104.2.8 Interrupted horizontal braces. Where conditions exist that prevent the installation of a continuous
horizontal brace then horizontal braces shall be permitted to be interrupted using the methods shown in Figures
C104.2.8(1), C104.2.8(2), and C104.2.8(3). For interruptions that occur in the attic framing space closest to the
gable end, nine 3-inch (76 mm) fasteners shall be used to connect each section of the interrupted horizontal
braces. For interruptions that occur in the second attic space from the gable end, six 3-inch (76 mm) fasteners
shall be used to connect each section of the interrupted horizontal braces. For interruptions that occur in the
attic framing space farthest from the gable end, three 3-inch (76 mm) fasteners shall be used to connect each
section of the interrupted horizontal braces. Horizontal braces shall be continued far enough to allow
connections to three existing roof framing members as shown in Figure C104.2.8(1), C104.2.8(2) or
C104.2.8(3). Fasteners shall be spaced in accordance with Section C103.5.3. Horizontal braces shall be the
same width and depth as required for an uninterrupted member.
[BS] C104.2.9 Piggyback gable end frames. Piggyback gable end frames (gable end frames built in two sections
one above the other) shall be permitted to be retrofitted if either of the following cases is true:
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1. The existing studs in both the upper gable end frames and the lower gable end frames to which wall
sheathing, panel siding, or other wall covering are attached are sufficiently in line that retrofit studs can
be installed and connections made between the two with retrofit stud(s).
2. Existing studs in the upper frame are not sufficiently in line with the studs in the frame below and the
existing studs in the upper frame are 3 feet (91 cm) or shorter.
For Condition 1 both the lower stud and the upper stud shall be retrofitted using the methods of Section C104.2.
For Condition 2 the retrofit stud shall be connected to the lower studs using the methods of Section C104.2 and
be continuous from the bottom horizontal brace to the top horizontal brace. Connection is not required between
the retrofit stud and the upper stud. In both conditions the bottom chord of the piggyback truss section shall be
fastened to each retrofit stud using a connector with minimum axial capacity of 175 pounds (778 N).
[BS] C104.3 Retrofit studs. Retrofit studs shall be installed in accordance with Section C104.3.1 using one of the
five methods of Sections C104.3.2, C104.3.3, C104.3.4, C104.3.5 or C104.3.6. Figure C104.3 shows these
methods of installation. For the Retrofit Configuration obtained from Table C104.2, the size of retrofit studs shall be
as indicated in Table C104.4.1 or Table C104.4.2. Retrofit studs shall extend from the top of the lower horizontal
brace to the bottom of the upper horizontal brace except that a maximum gap of 1/8 inch (3.2 mm) is permitted at
the bottom and ½ inch (12.7 mm) at the top. Where wall sheathing, panel siding or other wall covering is fastened to
a conventionally framed gable end, retrofit studs shall be applied in accordance with Section C104.2.1.
User Note: Figures C104.2.8(1), C104.2.8(2) and C104.2.8(3) illustrate spliced horizontal braces. Figure C104.3
illustrates method of installing retrofit studs.
[BS] C104.3.1 Fastening. Where nail plates are not used, retrofit studs shall be attached to existing studs using
3-inch (76 mm) fasteners at not greater than 6 inches (152 mm) on center but not closer than 2 ½ inches (64
mm) on center with fasteners not closer to ends of members than 2 ½ inches (64 mm).
[BS] C104.3.2 Method #1: Face-to-edge or face-to-face method. Retrofit studs shall be installed immediately
adjacent to existing gable end wall studs as indicated in Figure C104.3(a). The retrofit studs shall overlap the
edge or side of the existing stud by not less than 1 ¼ inches (32 mm). Fasteners shall be installed as specified
in Section C104.3.1.
[BS] C104.3.3 Method #2: Face-to-face offset method. Retrofit studs shall be installed against the face of
existing studs as indicated in Figure C104.3(b) such that the faces overlap not less than 1 ½ inches (38 mm)
and the edge distance to fasteners is not less than ¾ inch (19.1 mm). Fasteners shall be installed as specified
in Section C104.3.1.
[BS] C104.3.4 Method #3: Butted retrofit stud method. Provided that all of the following fastening conditions are
met, retrofit studs shall be permitted to be butted by their edge to existing studs with the addition of nail plates
as indicated in Figure C104.3(c) and Figure C104.3.4.
1. The narrow edge of retrofit studs shall be installed against the narrow or the wide face of existing studs.
2. Not fewer than two nail plates shall be used.
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3. Fasteners used to secure nail plates to studs shall be a minimum 1 ¼ inches (32 mm) long (#8 wood
screws or 8d nails).
4. Fasteners placed in nail plates shall have a minimum end distance of 2 ½ inches (64 mm) for both
studs and a maximum end distance of 6 inches (152 mm) from the ends of the shorter stud.
5. Fasteners shall have a minimum ½-inch (12.7 mm) edge distance. Fasteners shall be placed not greater
than 1 ½ inches (38 mm) from the abutting vertical edges of existing studs and retrofit studs.
6. There shall be at least three fasteners through nail plates into all existing and retrofit studs to which the
nail plate is attached.
7. Nail plates with three fasteners onto a single existing or retrofit stud shall be spaced not greater than 15
inches (38 cm) on center.
8. Nail plates with more than three fasteners onto a single existing or retrofit stud shall be spaced not
greater than 20 inches (51 cm) on center.
9. Fasteners used to secure nail plates shall be spaced vertically not less than 1 ½ inches (38 mm) on
center. Staggered fasteners used to secure nail plates shall be spaced horizontally not less than ½ inch
(12.7 mm).
User Note: Figure C104.3.4 illustrates nail plate fastening.
[BS] C104.3.6 Method #4: Offset retrofit stud method. Retrofit studs may be offset from existing studs by use of
nail plates as shown in Figure C104.3(d) such that the vertical corner of a retrofit stud shall align with the
vertical corner of an existing stud as indicated in Figure C104.3(d) and Figure C104.3.4, and the fastening
conditions of Section C104.3.4 are met.
[BS] C104.3.6 Method #5: Nailer with retrofit stud method. Retrofit studs and existing studs shall be permitted
to be connected using noncontinuous 2-inch by 4-inch (38 mm by 89 mm) nailers as indicated in Figure
C104.3(e) provided that the following conditions are met.
1. Both the existing stud and the retrofit stud shall be butted to nailers and both shall be fastened to the
nailer with 3-inch-long (76 mm) fasteners (#8 wood screws or 8d nails). Fasteners connecting each stud
to the nailer shall be a spaced 6 inches (152 mm) o.c.
2. Fasteners into nailers from any direction shall be offset vertically by not less than 2 ½ inches (64 mm).
3. Fasteners into nailers shall be not less than 2 ½ inches (64 mm) but not more than 6 inches (152 mm)
from the end of the shorter of the existing stud and retrofit stud to which they are fastened.
[BS] C104.3.7 Reduced depth of retrofit studs. Retrofit studs may be reduced in depth by notching, tapering or
other methods at any number of locations along their length provided that all of the following conditions are met:
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1. Retrofit studs to be reduced in depth shall be sized such that the remaining minimum depth of member
at the location of the notch (including cross-cut kerfs) shall be not less than that required by Table
C104.4.1 or Table C104.4.2.
2. Reduced in-depth retrofit stud shall not be spliced within 12 inches (30 cm) of the location of notches.
Splice members shall not be notched.
3. The vertical extent of notches shall not exceed 12 inches (30 cm) as measured at the depth of location
of reduced depth.
4. A reduced in-depth retrofit stud member shall be fastened to the side of the existing gable end wall studs
in accordance with Section C104.3.1. Two additional 3-inch (76 mm) fasteners (#8 wood screws or 10d
nails) shall be installed on each side of notches in addition to those required by Section C104.3.1.
[BS] C104.3.8 Retrofit stud splices. Retrofit studs greater than 8 feet (244 cm) in height may be field spliced in
accordance with Figure C104.3.8.
[BS] C104.4 Connection between horizontal braces and retrofit studs. Connections between horizontal braces and
retrofit studs shall comply with Section C104.4.1 or C104.4.2. Each retrofit stud shall be connected to the top and
bottom horizontal brace members with a minimum 20-gage 1 ¼-inch-wide (32 mm) flat or coil metal strap with
prepunched holes for fasteners. Straps shall be fastened with 1 ¼-inch-long (32 mm) fasteners (#8 wood screws or
8d nails) with the number of fasteners as indicated in Table C104.4.1 and Table C104.4.2. Fasteners shall be not
closer to the end of lumber than 2 ½ inches (64 mm).
[BS] C104.4.1 L-bent strap method. Retrofit studs shall be connected to horizontal braces or to strong backs in
accordance with Figure C104.2(1), C104.2(2) or C104.2.3, and shall comply with the following conditions.
1. A strap shall be applied to the edges of a retrofit stud nearest the gable end wall and to the face of
horizontal braces using at each end of the strap the number of fasteners specified in Table C104.4.1.
Straps shall be long enough so that each strap extends sufficient distance onto the vertical face of the
retrofit stud that the fastener closest to the ends of the studs is not less than 2 ½ inches (64 mm) from
the end of the stud. Straps shall be permitted to be twisted to accommodate the transition between the
tops of retrofit studs and horizontal bracings following roof pitches.
2. Compression blocks shall be installed on the horizontal braces directly against either the existing vertical
gable end wall stud or the retrofit stud. Figure C104.2(1) (trusses) and Figure C104.2(2) (conventionally
framed) show the installation of the compression block against the existing vertical gable end wall stud
with the strap from the retrofit stud running beside the compression block. Compression blocks shall be
permitted to be placed over straps. Compression blocks shall be fastened to the horizontal braces with
not fewer than the minimum number of 3-inch-long (76 mm) fasteners (#8 wood screws or 10d nails)
specified in Table C104.4.1. End and edge distances for fasteners shall be in accordance with Section
C103.5.3.
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[BS] C104.4.2 U-bent strap method. Retrofit studs shall be connected to horizontal braces in accordance with
Figure C104.2(3) or C104.2(4), shall be limited to Retrofit Configurations A and B as defined in Table C104.2,
and shall comply with the following conditions.
1. Straps of sufficient length to meet the requirements for the number of fasteners in accordance with
Table C104.4.2 and meet the end distance requirements of Section C103.5.3 shall be shaped around
retrofit studs and fastened to the edges of horizontal braces. Straps shall wrap the back edge of the
retrofit stud snugly with a maximum gap of ¼ inch (6.4 mm). Rounded bends of straps shall be
permitted. One fastener shall be installed that connects each strap to the side of the associated retrofit
stud.
2. The horizontal brace shall butt snugly against the retrofit stud with a maximum gap of ¼ inch (6.4 mm).
3. Straps shall be permitted to be twisted to accommodate the transition between the tops of retrofit studs
and horizontal braces that follow the roof pitch.
[BS] C104.5 Connection of gable end wall to wall below. The bottom chords or bottom members of wood-framed
gable end walls shall be attached to the wall below using one of the methods prescribed in Section C104.5.1 or
C104.5.2. The particular method chosen shall correspond to the framing system and type of wall construction
encountered.
User Note: Table C104.4.1 specifies element sizing and spacing for L-bent retrofit method. Table C104.4.2 specifies
element sizing and spacing for U-bent retrofit method.
[BS] C104.5.1 Gable end frame. The bottom chords of the gable end frame shall be attached to the wall below
using gusset angles. Not fewer than two fasteners shall be installed into the bottom chord. The gusset angles
shall be installed throughout the portion of the gable end where the gable end wall height is greater than 3 feet
(91 cm) at the spacing specified in Table C104.5.1. Connection to the wall below shall be by one of the following
methods:
1. For a wood-frame wall below, not fewer than two fasteners shall be installed. The fasteners shall be of
the same diameter and style specified by the gusset angle manufacturer and sufficient length to extend
through the double top plate of the wall below.
2. For a concrete or masonry wall below without a sill plate, the type and number of fasteners into the wall
shall be consistent with the gusset angle manufacturer’s specifications for fasteners installed in
concrete or masonry.
3. For a concrete or masonry wall below with a 2x sill plate, the fasteners into the wall below shall be of the
diameter and style specified by the gusset angle manufacturer for concrete or masonry connections; but,
long enough to pass through the wood sill plate and provide the required embedment into the concrete
or masonry below. Alternatively, the gusset angle can be anchored to the sill plate using four each 1 ½inch-long (38 mm) fasteners of the same type as specified by the gusset angle manufacturer for wood
connections, provided that the sill plate is anchored to the wall on each side of the gusset angle by a ¼-
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inchdiameter (6.4 mm) masonry screw with 2 ¾ inches (70 mm) of embedment into the concrete or
masonry wall. A ¼-inch (6.4 mm) washer shall be placed under the heads of the masonry screws.
[BS] C104.5.2 Conventionally framed gable end wall. Each stud in a conventionally framed gable end wall,
throughout the length of the gable end wall where the wall height is greater than 3 feet (914 mm), shall be
attached to the bottom or sill plate using a stud to plate connector with minimum uplift capacity of 175 pounds
(778 N). The bottom or sill plate shall then be connected to the wall below using one of the following methods:
1. For a wood frame wall below, the sill or bottom plate shall be connected to the top plate of the wall
below using ¼-inch-diameter (6.4 mm) lag bolt fasteners of sufficient length to penetrate the bottom
plate of the upper gable end wall and extend through the bottom top plate of the wall below. A washer
sized for the diameter of the lag bolt shall be placed under the head of each lag bolt. The fasteners shall
be installed at the spacing indicated in Table C104.5.2.
2. For a concrete or masonry wall below, the sill or bottom plate shall be connected to the concrete or
masonry wall below using ¼-inch-diameter (6.4 mm) concrete or masonry screws of sufficient length to
provide 2 ¾ inches (70 mm) of embedment into the top of the concrete or masonry wall. A washer sized
for the diameter of the lag bolt shall be placed under the head of each lag bolt. The fasteners shall be
installed at the spacing indicated in Table C104.5.2.
User Note: Table C104.5.1 specifies spacing of gusset angles. Figure C104.3.8 specifies retrofit stud splices. Table
C104.5.2 specifies spacing of lag or masonry screws used to connect sill plate of gable end wall to top of the wall
below.

CHAPTER C2 ROOF DECK FASTENING FOR HIGH-WIND AREAS
The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting
ordinance.

SECTION C201 GENERAL
[BS] C201.1 Purpose. This chapter provides prescriptive methods for partial structural retrofit of an existing building
to increase its resistance to wind loads. It is intended for voluntary use where the ultimate design wind speed, Vult,
determined in accordance with Figure 1609.3(1) of the International Building Code exceeds 130 mph (58 m/s) and
for reference by mitigation programs. The provisions of this chapter do not necessarily satisfy requirements for new
construction. Unless specifically cited, the provisions of this chapter do not necessarily satisfy requirements for
structural improvements triggered by addition, alteration, repair, change of occupancy, building relocation or other
circumstances.
[BS] C201.2 Eligible conditions. The provisions of this chapter are applicable only to buildings that meet the
following eligibility requirements:
1. Buildings assigned to Risk Category I or II in accordance with International Building Code Table 1604.5 of
the International Building Code.
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2. Buildings within the scope of the International Residential Code.

SECTION C202 ROOF DECK ATTACHMENT FOR WOOD ROOFS
[BS] C202.1 Roof decking attachment for one- and two- family dwellings. For one- and two-family dwellings,
fastening shall be in accordance with Section C202.1.1 or C202.1.2 as appropriate for the existing construction. The
diameter of 8d nails shall be not less than 0.131 inch (3 mm) and the length shall be not less than 2 ¼ inches (57
mm) to qualify for the provisions of this section for existing nails regardless of head shape or head diameter.
[BS] C202.1.1 Sawn lumber or wood plank roofs. Roof decking consisting of sawn lumber or wood planks up to
12 inches (30 cm) wide and secured with not fewer than two nails (minimum size 8d) to each roof framing
member it crosses shall be deemed to be sufficiently connected. Sawn lumber or wood plank decking secured
with smaller fasteners than 8d nails or with fewer than two nails (minimum size 8d) to each framing member it
crosses shall be deemed sufficiently connected if fasteners are added such that two clipped head, round head
or ring shank nails (minimum size 8d) are in place on each framing member the nail crosses.
[BS] C202.1.2 Wood structural panel roofs. For roof decking consisting of wood structural panels, fasteners and
spacings required in Table C202.1.2 shall be deemed to comply with the requirements of Section 706.3.
Supplemental fasteners as required by Table C202.1.2 shall be 8d ring shank nails with round heads and the
following minimum dimensions:
1. 0.113-inch-nominal (3 mm) shank diameter.
2. Ring diameter not less than 0.012 inch (0.3 mm) greater than shank diameter.
3. 16 to 20 rings per inch.
4. A minimum 0.280-inch (7 mm) full round head diameter.
5. Ring shank to extend not less than 1 ½ inches (38 mm) from the tip of the nail.
6. Minimum 2 ¼-inch (57 mm) nail length.
User Note: Table C202.1.2 specifies

CHAPTER C3 REFERENCED STANDARDS
SECTION C301 REFERENCED STANDARDS
[BS] C301.1 General. See Table C301.1 for standards that are referenced in various sections of this appendix.
Standards are listed by the standard identification with the effective date, standard title, and the section or sections
of this appendix that reference the standard.
User Note: Table C301.1 specifies referenced standards.
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