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The ñBuilding Officials Association of Florida, Inc.ò is a 

Registered Provider with The American Institute of Architects 

Continuing Education Systems. Credit earned on completion 

of this program will be reported to CES Records for AIA 

members.  Certificates of Completion for non-AIA members 

are available on request.

This program is registered with the AIA/CES for continuing 

professional education.  As such, it does not include content 

that may be deemed or construed to be an approval or 

endorsement by the AIA of any material of construction or any 

method or manner of handling, using, distributing, or dealing 

in any material or product.  Questions related to specific 

materials, methods, and services will be addressed at the 

conclusion of this presentation.
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Copyright Materials

This presentation is protected by US and International 

Copyright laws. Reproduction, distribution, display and use 

of the presentation without written permission of the 

speaker is prohibited.

© The Building Officials Association of Florida, Inc. 2010
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www.boaf.net

Marketplace

Marketplace Resources

Resources:
ÁInterpretations
ÁProfessionals
ÁConsumers

5  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 6 

I. An overview of the Florida Laws 
and Rules relating to hurricane 

mitigation

3 sec. gust 

wind speed

2004 Hurricane Charley
FBC ïB 

Figure 1609 

130  mph

120  mph
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Source of the Scope of the 
Mitigation Requirements:

Senator Posey, Chairman Senate Committee 
on Insurance during a hearing on the 2007 
Insurance bill said:

ñThe strengthening of existing site-
built, single family residential 
structures to resist hurricanes was of 
major importance to Floridians.ò
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Exerts from Florida Statutes 553.884

(1) The Legislature finds that: 

(b) Hurricanes represent a continuing threat to 
the health, safety, and welfare of the residents 
of this state due to the direct destructive 
effects of hurricanes as well as their effects on 
windstorm insurance rates. 

(d) Cost -effective techniques for integrating 
proven methods of the Florida Building Code 
into buildings built prior to its implementation 
benefit all residents of the state as a whole. 
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Florida Statute 489.115(4)(b)

1. The board shall establish by rule that a 
portion of the required 14 hours must deal 
with the subject of workers' compensation, 
business practices, workplace safety, and, 
for applicable licensure categories, wind 
mitigation methodologies , and 1 hour of 
which must deal with laws and rules. 
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Florida Building Code 

2009 Supplement

As part of the 2009 Glitch Code change process the 
Florida Building Commission moved the requirements 
of the ñMitigation Ruleò, 9B-3.0475, into the body of 
the code.

The provisions of the rule 

are now located in the 

Florida Building Code -

Existing Building.
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Wind Machine at University of Florida

8 air intake tubes
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Slide 12 Wind Machine at University of Florida

Setup to conduct test on window  installation

Air intake 

Air Discharge

Rainmaker

Test Building
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II . Definitions used in mitigation 
practices .

FBC-EB Section 202 definitions.

SITE BUILT SINGLE FAMILY RESIDENTIAL STRUCTURES.

This term shall mean site built single family detached

residential structures.
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RETROFIT.  The voluntary process of strengthening or 

improving  buildings or structures, including measures to 

improve the ability of a structure to resist water intrusion 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. 

REPAIR. The patching, restoration and/or minor replacement 

of materials, elements, components, equipment and/or fixtures 

for the purposes of maintaining such materials, elements, 

components, equipment and/or fixtures in good or sound 

condition. 
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Slide 15 Illustration of Gable End Retrofit 
Components
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FBC-EB Section 1601 Definitions:

RETROFIT STUD.

A nominal 2-inch lumber member used to structurally 

supplement an existing gable end wall stud.

HORIZONTAL BRACE.

A nominal 2-inch thick by at least 4ò wide 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 floor framing members (truss 

bottom chords or ceiling joists) or on the bottom of pitched 

roof framing members (truss top chord or rafters). 
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FBC-EB Section 1601 Definitions:

COMPRESSION BLOCK.

A nominal 2-inch thick by at least 4ò wide piece of lumber 

used to restrain in the compression mode (force directed 

towards 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.

ANCHOR BLOCK.

A nominal 2-inch  thick by at least 4ò wide 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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CONVENTIONALLY FRAMED GABLE END.

A conventionally framed gable end with studs whose faces 

are perpendicular to the gable end wall.

TRUSS GABLE END.

An engineered factory made truss or site built truss that 

incorporates factory installed or field installed vertical 

studs with their faces parallel to the plane of the truss and 

are spaced no greater than 24-inches on center.  Web or 

other diagonal members other than top chords may or may 

not be present.  Gable end trusses may be of the same 

height as nearby trusses or may be drop chord trusses in 

which the top chord of the truss is lower by the depth of 

the top chord or outlookers.
18
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NAIL PLATE.

A manufactured metal plate made of minimum of 20 

gauge galvanized steel with factory punched holes sized 

for 8d common nails.  A nail plate may have the geometry 

of a strap.

HURRICANE TIES.

Manufactured metal connectors designed to provide uplift 

and lateral restraint for roof framing members. RIGHT 
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RIGHT ANGLE GUSSET BRACKET.

A 14 gage or thicker metal right angle bracket with a 

minimum load capacity perpendicular to the plane of 

either face of 350 lbs when connected to wood or 

concrete with manufacturer specified connectors.

STUD-TO-PLATE CONNECTOR.

A manufactured metal connector designed to connect 

studs to plates with a minimum uplift capacity of 500 

lbs.
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FBC-B Section 1513 HVHZ Definitions and 

FBC-R Section R4402.2 HVHZ Definitions:

CONTINUOUS ROOFING SYSTEM. 

An impervious roof covering, composed from a single or 

multiple layers, forming a homogenous membrane over the 

entire roof surface, applied to either a flat or pitched roof 

surfaces.

DISCONTINUOUS ROOFING SYSTEM.

A roofing system with unsealed overlapping components, 

where the combined roofing system has openings at the 

point of overlap, applied to a sloped surface with a pitch of 

2:12, or greater. Discontinuous roofing systems include 

asphalt shingles; concrete, clay or metal tile; wood shingles 

or shakes; and cement fiber roofing systems.
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FBC-B Section 1513 HVHZ Definitions and 

FBC-R Section R4402.2 HVHZ Definitions:

ROOF RECOVER. 

The process of installing an additional roof covering over a 

prepared existing roof covering without removing the 

existing roof covering.

ROOF REPAIR.

Reconstruction or renewal of any part of an existing roof for 

the purposes of its maintenance.

ROOF REPLACEMENT.

The process of removing the existing roof covering, 

repairing any damaged substrate and installing a new roof 

covering. 22  
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FBC-EB  402 and 410

RETROFITTING

Retrofitting of buildings, as defined in Chapter 2, includes 

work of a voluntary nature for the purposes of improving the 

ability of the building or building elements or components to 

better serve the purpose for which they were originally 

intended .  Retrofit work shall not include repair work.

Retrofitting of existing buildings shall comply with the 

provisions of Chapter 16.

REPAIRS

Repairs, as defined in Chapter 2, include the patching or 

restoration or replacement of damaged materials, elements, 

equipment or fixtures for the purpose of maintaining such 

components in good or sound condition  Repair of existing 

buildings shall comply with the provisions of Chapter 5.
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III. What is required and what is voluntary?

Required:

A. Roof Decking Attachment  (FBC-EB 611.7.1)

B. Secondary Water Barrier.  (FBC-EB 611.7.2)

C. Roof  to Wall Connections. (FBC-EB 611.8.1)

Voluntary:

A.  Gable End Bracing
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611.7 When a roof covering on an existing site-built-single 
family residential structure is removed and replaced, the 
following procedures shall be permitted to be performed by 
the roofing contractor:

A. Roof Decking Attachment

B. Secondary Water Barrier. 

Exception:  Single family residential structures permitted 
subject to the Florida Building Code are not required to 
comply with this section.
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611.7.1 Roof decking attachment for site-built single 

family residential structures.

For site-built single family residential structures the 

fastening for sawn lumber or wood planks shall be in 

accordance with section 611.7.1.1 or for wood structural 

panels shall be in accordance section 611.7.1.2. 

Fasteners shall be 8d nails a minimum of 0.113 inch in 

diameter and shall be a minimum of 2-1/4 inch long to 

qualify for the provisions of this section for existing nails 

regardless of head shape or head diameter.
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611.7.1.1  

Roof decking consisting of sawn lumber or wood 

planks up to 12ò wide and secured with at least two 

nails (min. 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 (min. 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 (min. 

size 8d) are in place on each framing member it 

crosses.
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611.7.1.2  

For roof decking consisting of wood structural panels, 

fasteners and spacing required in columns 3 and 4 of Table 

611.7.1.2 are deemed to comply with the requirements of 

Section 606.3, FBC, Existing Building for the indicated 

design wind speed range.  Wood structural panel 

connections retrofitted with a two part urethane based closed 

cell adhesive sprayed onto the joint between the sheathing 

and framing members are deemed to comply with the 

requirements of Section 606.3, FBC, Existing Building, 

provided testing using the manufacturerôs recommended 

application on panels connected with 6d smooth shank nails 

at no more than a 6-inch edge and 12-inch field spacing 

demonstrate an uplift resistance of a minimum of 200 psf. 
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Supplemental fasteners as required by Table 611.7.1.2 

shall be 8d ring shank nails with round heads and the 

following minimum dimensions:

1. 0.113-inch nominal shank diameter

2. Ring diameter a minimum of 0.012-inch greater than 

shank diameter

3. 16 to 20 rings per inch

4. A minimum 0.280-inch full round head diameter

5. Ring shank to extend a minimum of 1 İò from the tip 

of the nail.

6. Minimum 2 ¼  inch nail length
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Table 611.7.1.2

Supplemental Fasteners at Panel Edges and 
Intermediate Framing

Existing 
Fasteners

Existing 
Spacing

Wind speed 110 
mph or less 

supplemental 

fastening shall be 
no greater than 

Wind speed greater 
than 110 mph 
supplemental 

fastening shall be no 

greater than

Staples or 6d
nails

Any 6ò o.c. b 6ò o.c.b 

8d clipped 
head, round 
head, or ring 
shank

6ò o.c. or 
less

None necessary None necessary 

8d clipped 
head, or round 
head, or ring 
shank 

Greater 
than 

6ò o.c. 

6ò o.c.a 6ò o.c.a

a. Maximum spacing determined based on existing fasteners & supplemental fasteners
b. Maximum spacing determined based on supplemental fasteners only. 30
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III. What is required and what is voluntary? 

B. Secondary Water Barriers

What are they?

How are the effective? 

What materials may be used?

31  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 32 

What is a secondary water barrier (SWB)?

As used in the Florida Building code a secondary 
water barrier (SWB) is system to protector the 
integrity of the roof system against water intrusion 
in the event the primary roof covering is removed.

How are they effective?

The SWB provides a seal to the joints of the roof 
sheathing such that with the roof covering 
removed water can not penetrate the roof.

What materials can be used?

Material types and methods follow.
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Secondary Water Barrier shall be installed using one of 3 

methods outline in the code.

1. Seal the joints of the roof deck. FBC-EB 611.7.2.1(a)

2. Cover the entire roof deck. FBC-EB 611.7.2.1(b)

3. Seal the entire roof deck. FBC-EB 611.7.2.2(a)

Exceptions:

1. Where the roof slopes < 2:12 and has a continuous roof 

system.

2. Clay and Concrete tile roof systems installed as 

required by the Code are not required to have a 

secondary water barriers. 
33
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Seal joints method.

All joints of the roof sheathing shall be sealed 

with a minimum 4 inch wide self adhering 

polymer modified bitumen tape applied directly to 

the decking then covered with an approved 

underlayment system for the type of roof 

covering being used. 

In either HVHZ and non-HVHZ areas.

611.7.2.1(a)34  
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Cover the entire roof deck method b.

The entire deck shall be covered with an approved 

asphalt impregnated 30# felt underlayment or 

approved synthetic underlayment installed with 

nails and tin-tabs. 

If a synthetic underlayment is used it shall be 

fastened in accordance with the manufacturerôs 

recommendations.

In either HVHZ and non-HVHZ areas.

611.7.2.1(b)

NOTE: No additional underlayment shall be required 

on top of this sheet for new installations.
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Seal the entire roof deck method a.

The entire roof deck shall be covered with an approved self-

adhering polymer modified bitumen sheet meeting ASTM D 

1970 or an approved self-adhering synthetic underlayment 

installed in accordance with the manufacturerôs installation 

instructions.  

Outside the High Velocity Hurricane Zone.

611.7.2.2(a)

NOTE: For the ñSeal the Deck Method a. or b. ò

No additional underlayment shall be required 

on top of this sheet for new installations.

Exceptions:

1. Roof slopes < 2:12 having a continuous roof system shall be deemed to 

comply with section 611.7.2 requirements for a secondary water barrier.

2. Clay and Concrete tile roof systems installed as required by the Florida 

Building Code are deemed to comply with the requirements of section 611.7.2 

for Secondary Water Barriers
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Seal the entire roof deck method b.

1. For roof  slopes requiring 1 layer underlayment:

An approved asphalt impregnated ASTM D 226 Type I or 

Type II underlayment shall be installed. The felt is to be 

fastened with 1ò round plastic cap or metal cap nails, 

attached to a nailable deck in a grid pattern of 12 inches 

staggered between the overlaps, with 6-inch spacing at the 

overlaps.  or

2. For roof  slopes requiring 2 layer underlayment:

An approved asphalt impregnated ASTM D 226 Type I or 

Type II underlayment shall be installed in a shingle method 

with a 19 inch overlap and fastened as in para. 1 above.

Outside the High Velocity Hurricane Zone.

611.7.2.2(b)

In either case an approved self-adhering synthetic 

underlayment installed in accordance with the 

manufacturerôs installation instructions. 37  
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Seal the entire roof deck method a.

1. For roof  slopes requiring 1 layer underlayment:

An approved asphalt impregnated ASTM D 226 Type I or 

Type II underlayment shall be installed. The felt is to be 

fastened with 1ò round plastic cap or metal cap nails, 

attached to a nailable deck in a grid pattern of 12 inches 

staggered between the overlaps, with 6-inch spacing at the 

overlaps.  or

2. For roof  slopes requiring 2 layer underlayment:

An approved asphalt impregnated ASTM D 226 Type I or 

Type II underlayment shall be installed in a shingle method 

with a 19 inch overlap and fastened as in para. 1 above.

Outside the High Velocity Hurricane Zone.

611.7.2.2(b)

In either case an approved self-adhering synthetic 

underlayment installed in accordance with the 

manufacturerôs installation instructions. 38  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 39 

III. What is required and what is voluntary? 
611.8 When a roof covering on an existing site-built-single-family 
residential structure is removed and replaced on a building that is located 
in the wind-borne debris region as defined in the Florida Building Code, 
Building and that has an insured value of $300,000 or more or, if the 
building is uninsured or for which documentation of insured value is not 
presented, has a just valuation for the structure for purposes of ad valorem 
taxation of $300,000 or more: 

a. Roof to wall connections shall be improved as required by Section 
611.8.1 

b. Mandated retrofits of the roof-to-wall connection shall not be required 
beyond a 15 percent increase in the cost of re-roofing.

Exception: 

1.  Single family residential structures permitted subject to the Florida 
Building Code are not required to comply with this section.

2.  Where it can be demonstrated that roof-to-wall connections and/or roof-
to-foundation continuous load path requirements were required at the 
time of original construction.

3.   Roof-to-wall connections shall not be required unless evaluation and 
installation of connections at gable ends or all corners can be 
completed for 15% of the cost of roof replacement. 39
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C. Roof to Wall connections FBC-EB 611.8.1

ÁWood Frame - Prescriptive Requirements 

Gable (FBC-EB 611.8.3) or 

Hip (FBC-EB 611.8.1.5)

ÁMasonry ïPrescriptive Requirements

Gable (FBC-EB 611.8.4) or 

Hip (FBC-EB 611.8.6)

ÁChoosing the best method.
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Table 611.8.1 (Part a)

Required Uplift Capacities for Roof - to - Wall Connection

Basic 
Wind 

Speed

Roof Span (Feet) Over -
hangs12 20 24 28 32 36 40

W
it
h
in

 6
 f
e

e
t 

o
f 
b

u
ild

in
g

 c
o

rn
e

r

85 - 69.85 - 113.42 - 139.70 - 162.99 - 186.27 - 209.55 - 232.84 - 27

90 - 82.67 - 137.78 - 165.34 - 192.90 - 220.45 - 248.01 - 275.57 - 30.3

100 - 110.51 - 184.78 - 221.01 - 257.85 - 294.68 - 331.52 - 368.36 - 37.4

110 - 141.27 - 235.45 - 282.55 - 329.64 - 376.73 - 423.82 - 470.91 - 45.3

120 - 174.97 - 291.62 - 349.94 - 408.26 - 466.59 - 524.91 - 583.23 - 53.9

130 - 211.60 - 352.66 - 423.19 - 493.72 - 564.26 - 634.79 - 705.32 - 63.2

140 - 251.15 - 418.59 - 502.31 - 586.02 - 669.74 - 753.46 - 837.18 - 73.3

150 - 293.64 - 489.40 - 587.28 - 685.16 - 783.04 - 880.92 - 978.80 - 84.2

170 - 387.40 - 645.67 - 774.81 - 903.94 - 1033.08 - 1162.21 - 1291.35 - 108
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Table 611.8.1 (Part b)

Required Uplift Capacities for Roof - to - Wall Connection
Basic 
Wind 

Speed

Roof Span (Feet) Over -
hangs12 20 24 28 32 36 40

G
re

a
te

r 
th

a
n
 6

 f
e

e
t 
fr

o
m

 b
u
ild

in
g

 c
o

rn
e

r

85 - 39.10 - 65.17 - 78.20 - 91.24 - 104.27 - 117.30 - 130.34 - 27

90 - 48.20 - 80.33 - 96.39 - 112.46 - 128.52 - 144.59 - 160.66 - 30.3

100 - 67.95 - 113.24 - 135.89 - 158.54 - 181.19 - 203.84 - 226.49 - 37.4

110 - 89.78 - 149.63 - 179.55 - 209.48 - 239.40 - 269.33 - 299.25 - 45.3

120 - 113.68 - 189.47 - 227.37 - 265.26 - 303.16 - 341.05 - 378.94 - 53.9

130 - 139.67 - 232.78 - 279.34 - 325.90 - 372.45 - 419.01 - 465.57 - 63.2

140 - 167.74 - 279.56 - 335.47 - 391.38 - 447.29 - 503.21 - 593.64 - 73.3

150 - 197.88 - 329.80 - 395.76 - 461.72 - 527.68 - 593.64 - 659.60 - 84.2

170 - 264.41 - 440.68 - 528.81 - 616.95 - 705.08 - 793.22 - 881.35 - 108
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Wood Frame ïGable End Prescriptive Requirements

Trusses or rafters located within 6 feet of the building corner at the 
gable end shall be inspected. Whenever straps are missing or 
existing satraps have less than 4 fasteners and approved strap, 
ties or right angle brackets with a minimum 500 pound uplift 
capacity .

An existing strap maybe used when it will allow the installation of 4 
fasteners at each end.

Wherever access makes it possible (without damage of the wall or 
soffit finishes), both top plate members shall be connected to the 
stud below using a stud to plate connector with a minimum uplift 
capacity of 500 lbs.  

Use of straps that connect directly from the rafter or truss to the 
wall stud below shall be allowed as an alternate provided the two 
members align with no more than 11/2 ò offset.

611.8.1.3
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Wood Frame ïHip Prescriptive Requirements 
Unless it is possible to verify through non-destructive inspection 

or from plans prepared by a design professional that the roof 
structure is anchored at least as well as outlined below, access 
shall be provided at a minimum to the hip rafter (ñking jackò), to 
the hip girder and at each corner of the hip roof.

The hip rafter, the hip girder and the rafters/trusses adjacent to 
the hip girder that are not anchored with a strap having at least 
four fasteners on each end, shall be connected to the top plate 
below using a strap or a right angle gusset bracket having a 
minimum uplift capacity of 500 lbs.

Use of straps that connect directly from the hip rafter, hip girder 
or adjacent rafters/trusses to the wall stud below shall be 
allowed as an alternate provided the two members align with no 
more than 1 1/2ò offset.

611.8.1.5
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Masonry Gable End - Prescriptive Requirements 

The anchorage of each of the exposed rafters or truss within 6 
ft of the corner along the exterior wall on each side of each 
gable end shall be inspected.  

Wherever a strap is missing or an existing strap has fewer 
than four fasteners on each end, approved straps, ties or right 
angle gusset brackets with a minimum uplift capacity of 500 
lbs shall be installed and   connect each rafter or truss to the 
top plate below or directly to the masonry wall using masonry 
screws with at least a 2-1/2 embedment

When the straps or right angle gusset brackets are attached 
to a wood sill plate, the plate shall be anchored to the concrete 
wall below.  This anchorage shall be accomplished by 
installing ¼-inch masonry screws, each with supplementary ¼-
inch washer, with enough length to develop a 2-1/2 inch 
embedment . These screws shall be installed within 4-inches 
of the truss on both sides of each interior rafter or truss and on 
the accessible wall side of the gable end truss or rafter.

611.8.1.4
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Masonry Hip - Prescriptive Requirements 

Unless it is possible to verify through non-destructive inspection or 
from plans prepared by a design professional that the roof structure 
is anchored at least as well as outlined below, access shall be 
provided at a minimum to the hip rafter, to the hip girder and at each 
corner of the hip roof.

The hip rafter, the hip girder and the rafters/trusses adjacent to the 
hip girder that are not anchored with a strap having at least four 
fasteners on each end, shall be connected to the top plate below 
using a strap or a right angle gusset bracket having a minimum uplift 
capacity of 500 lbs.

Wherever a strap is missing or an existing strap has fewer than four 
fasteners on each end, approved straps, ties or right angle gusset 
brackets with a minimum uplift capacity of 500 lbs shall be installed 
and connect each rafter or truss to the top plate below or directly to 
the masonry wall using ıò masonry screws and washers with at 
least a 2-1/2 embedment.

611.8.1.6
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Priorities for mandated roof-to-wall connections. 
(FBC-EB 611.8.7)

Priority shall be given to connecting the exterior corners of 
roofs to walls where the spans of the roofing members are 
greatest.

For houses with both hip and gable roof ends, the priority 
shall be to retrofit the gable end roof-to-wall connections 
unless the width of the hip end is more than 1.5 times greater 
than the width of the gable end. 

611.8.7
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Chapter 16 Retrofitting. 

Intent and purpose.  The provisions of this subsection 
provide prescriptive solutions for the retrofitting the of gable 
ends of buildings. 

The retrofit measures are based on engineering 
calculations and are intended to provide strengthening of 
gable ends such that the they  have strength equal to the 
building code requirements for new buildings. 

Provisions are included addressing the use of two part 
urethane based foam plastic to provide a secondary water 
barrier. 

Design for compliance of new buildings and additions to 
existing buildings shall conform to the requirements of the 
Florida Building Code, Building or Florida Building Code, 
Residential as applicable

1601.1
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1603 Materials of Construction.

1603.1 Existing materials. All existing wood materials (trusses, rafters, 
ceiling joists, top plates, wall studs, etc.) shall be in sound condition and 
free from defects or damage that substantially reduces the load-carrying 
capacity of the member. 

1603.2  New materials.  All materials approved by this code shall be 
permitted to meet the requirements of this chapter..

1603.3 Dimensional lumber. All dimensional lumber for braces, studs, 
and blocking shall conform to applicable standards or grading rules.

1603.4 Metal plate connectors, straps and anchors. Metal plate 
connectors, plates, straps and anchors shall have product approval.

1603.5 Twists in straps.  Straps shall be permitted to be twisted 90 
degrees in addition to a 90 degree bend where they transition between 
framing members or connection points.  Straps shall be bent only once at 
a given location.

49  

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

Slide 50 

1603 Materials of Construction. (continued)

1603.6 Fasteners. Fasteners shall meet the requirements of Sections 
1603.6.1 and 1603.6.2, and shall be permitted to be screws or nails 
meeting the minimum length requirement shown in figures and specified 
in tables. Fastener spacing shall meet the requirements of Section 
1603.6.3.

1603.6.1 Screws. Screws shall be a minimum #8 size with head 
diameters no less than 0.28 inches.   Screw lengths shall be no less than 
indicated in the Figures and in Tables. Fine threaded screws or drywall 
screws shall not be permitted.

1603.6.2 Nails. Unless otherwise indicated in the provisions or drawings, 
where fastener lengths are indicated in Figures and Tables as 1-¼ 
inches, 8d common nails with shank diameter 0.113 inches and head 
diameters no less than 0.28 inches shall be permitted. 
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1603 Materials of Construction. (continued)

1603.6.3 Fastener spacing. Fasteners shall meet the requirements of 
Sections 1603.6.1 and 1603.6.2, and shall be permitted to be screws or nails 
meeting the minimum length requirement shown in figures and specified in 
tables.

1603.6.3.1 General fastener spacing.  Fastener spacing shall meet the 
following conditions except as provided for in Section 1603.6.3.3

The distance between a fastener and the end of lumber :

1. For lumber that is less than 3-½ inches deep in the direction of the 
fastener length shall be a minimum of 3/4 inches. 

2. For lumber that is more than 2 inches thick in the direction of the fastener 
length shall be a minimum of ½ inches.

3. Shall be a minimum of 2-½ inches.

The fasteners parallel to the grain (center-to-center) shall be a min. of 2-İò.

The fasteners perpendicular to the grain in lumber that is less than 3-½ inches 
deep in the direction of the fastener length shall be 1 inch.

The fasteners perpendicular to the grain (center-to-center) in lumber that is 
more than 2 inches thick in the direction of the fastener length shall be ½ inch. 
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1603 Materials of Construction. (continued)

1603.6.3.2 Wood-to-wood connections of two members 
each 2 inch or less thick. Wood-to-wood connections 
fastener spacing shall meet the following conditions.

1. The distance between fasteners parallel to grain (center-
to-center) shall be a minimum of 2 ½ inches.  

2. The distance between fasteners across grain (center-to-
center) shall be a minimum of 1 inch.

3. For wood-to-wood connections of lumber at right angles, 
fasteners shall be spaced a minimum of 2 ½ inches 
parallel to the grain and 1 inch perpendicular to the grain 
in any direction.
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1603 Materials of Construction. (continued)

1603.6.3.3 Metal connectors to wood connections.  Metal 
connectors 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 metal straps 1-1/4 inch wide that are installed on 
the 1-½ inch broad face of lumber shall be a minimum 1/4 
inches from either face that is perpendicular to the 1-½ inch 
edge of the lumber.  Consistent with Section 1603.6.3.1
fasteners shall be allowed to be spaced according to the 
fastener holes provided in the strap.

3. Fasteners in metal nail plates shall be spaced a minimum of ½ 
inches across wood grain and a minimum of 1-½ inches 
parallel to wood grain.
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2

Figure 1603.6.3 Fastener Spacing for Lumber 
to Lumber Connections Operating in 

Shear Parallel to Grain

Edge distance minimum İô 

Distance parallel to 

grain 2İò. 
2ò x 4ò

3 İñ face

2ò x 6ò

5 İ ñ face

End distance minimum 2İô 

Distance across grain 

minimum 2İô 
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1604 RETROFITTING GABLE END WALLS 
(FBC-EB 1604.1.1)

Intent and purpose. The prescriptive methods are for applications 
where the gable end wall framing is provided by a wood gable end 
wall truss or a conventionally framed rafter system. 

The retrofits are appropriate for wall studs oriented with their broad 
face parallel to or perpendicular to the gable end surface. 

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 minimum ceiling diaphragm shall be comprised of minimum ½ 
inch thick drywall, minimum Ȩ inch thick plywood, or plaster.  An 
overview isometric drawing of one kind of retrofit is shown in 
Figure 1604.1.1
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Slide 56 Figure 1604.1.1 Basic Gable End Retrofit 
Methodology

3. Retrofit studs 

are connected to 

horizontal braces 

with straps.

4. Gable end 

framing member 

connected to wall 

below.

2. Retrofit stud fastened to 

existing stud to supplement 

existing stud.

1. Horizontal 

braces fastened to 

roof and ceiling 

diaphragms via the 

roof and ceiling 

members

This figure shows a gable truss end. The methodology for a 

conventionally framed gable end is similar.

The numbers show a typical sequence of installation in order to show 

straps the compression blocks are not shown. 
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