PROJECT RIO-2555-15
ENGINEERING EVALUATION REPORT FOR ATTACHING JAMES HARDIE® BRAND

FIBER-CEMENT SHINGLE SIDING TO WOOD OR METAL FRAMED WALLS WITH VARIOUS FASTENERS

JAMES HARDIE BUILDING PRODUCTS, INC.
10901 ELM AVENUE
FONTANA, CA 92337

TABLE OF CONTENTS
PAGE
COVER PAGE
EVALUATION SUBJECT
EVALUATION SCOPE
EVALUATION PURPOSE
REFERENCE REPORTS
TEST RESULTS
TABLE 1, RESULTS OF TRANSVERSE LOAD TESTING
TABLE 2A AND TABLE 2B, ALLOWABLE DESIGN LOADS BY WEATHER EXPOSURE
DESIGN WIND LOAD PROCEDURES
TABLE 3, COEFFICIENTS AND CONSTANTS USED IN DETERMINING V AND p
TABLE 4, ALLOWABLE STRESS DESIGN C&C PRESSURES EXPOSURE B
TABLE 5, ALLOWABLE STRESS DESIGN C&C PRESSURES EXPOSURE C
TABLE 6, ALLOWABLE STRESS DESIGN C&C PRESSURES EXPOSURE D
TABLE 7, ALLOWABLE WIND SPEED (MPH) FOR HARDIESHINGLE SIDING
LIMITATIONS OF USE

QAL B OWONNNMNNMNNDDN -

g

AS PRODUCT EVALUATOR, THE UNDERSIGNED CERTIFIES THAT THE LISTED PRODUCTS ARE IN
COMPLIANCE WITH THE REQUIREMENTS OF THE ASCE 7 - 10, THE 2014 FLORIDA BUILDING CODE,
AND THE 2012 INTERNATIONAL BUILDING CODE.
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EVALUATION SUBJECT
HardieShingle® Siding

James Hardie Product Trade Names covered in this evaluation:
HardieShingle® Nothched Panels, HardieShingle® Individual Cladding Shingles

EVALUATION SCOPE:

ASCE 7-10
2014 Florida Building Code
2012 International Building Code®

EVALUATION PURPOSE:

This analysis is to determine the maximum design 3-second gust wind speed to be resisted by an assembly of HardieShingle siding fastened to wood or metal framing with nails or screws.

REFERENCE REPORTS:
1. Intertek Report 3067913 (ASTM C1186) Material properties HardieShingle Siding

2. Ramtech Laboratories, Inc. Report 11436-99/1602 (ASTM E330) Transverse Load Test, 1/4" Thick by 48 inch wide HardieShingle Notched Panels installed on 7/16 inch thick OSB rated
sheathing nailed with a 1-1/2 inch long by 0.083 inch shank diameter by 0.187 inch head diameter ring shank nail

3. Ramtech Laboratories, Inc. Report 11436-99/1603 (ASTM E330) Transverse Load Test, 1/4" Thick by 48 inch wide HardieShingle Notched Panels installed on 2X4 Wood Studs SG = 0.40
spaced at 16 inches on center with a 1-1/2 inch long by 0.083 inch shank diameter by 0.187 inch head diameter ring shank nail

4. Ramtech Laboratories, Inc. Report 11436-99/1604 (ASTM E330) Transverse Load Test, 1/4" Thick by 48 inch wide HardieShingle Notched Panels installed on 2X4 Wood Studs SG = 0.40
spaced at 24 inches on center with a 1-1/2 inch long by 0.083 inch shank diameter by 0.187 inch head diameter ring shank nail

5. Intertek. Report 3108641COQ-002 (ASTM E330) Transverse Load Test, 1/4" Thick by 48 inch wide HardieShingle Notched Panels installed 2X4 18ga. Metal Studs spaced at 16 inches on
center with a ET&F 2" long X 0.100" knurled shank X 0.313" head diameter

6. Ramtech Laboratories, Inc. Report 10794-97-1458 (ASTM E330) Transverse Load Test, 1/4" Thick by 12 inch wide HardieShingle Cladding Shingles installed on 15/32 inch APA rated sheathing
nailed with a Number 11 gauge 1-1/4 inch long roofing nail

7. Ramtech Laboratories, Inc. Report 10794-97-1464 (ASTM E330) Transverse Load Test, 1/4" Thick by 12 inch wide HardieShingle Cladding Shingles installed on 7/16 inch OSB rated sheathing
nailed with a 0.091 inch shank diameter by 2.5 inch long by 0.221 inch head diameter

TEST RESULTS:

Table 1, Results of Transverse Load Testin
5
o 73
g |og
Frame | Weather % |8 FQ;
Report Test Thickne Spacing | Exposure | Fastener Spacing E % g k-]
Product Number Agency | ss(in.) Frame Type (in.) (in.) (in.) Fastener Type Saf(z S
Minimum 7/16 in. thick OSB

HardieShingle Notched Panel - 11436- : . : 1.5in. long X 0.083 in. shank X

Straight Installation 9g/1e02 | Ramtech | 0.25 | sheathing 00";‘2‘;'"9 winBAC- - 7 4925 0.187 in. HD, ring shank nail | %8 | 227
Minimum 7/16 in. thick OSB . .

HardieShingle Notched Panel - 11436- . . . 1.5 in. long X 0.083 in. shank X
Staggered Installation gomeoe | ‘Ramtesh | 025 | shedthing °°";ps";'"g WNDOC - 7 1375 0.187 in. HD, ring shank nail | ©' | 203

PR 11436- . . 1.5in. long X 0.083 in. shank X
HardieShingle Notched Panel 99/1603 Ramtech 0.25 2X4 wood SG=20.40 16 7 blind nailed at stud 0.187 in. HD, ring shank nail -192 | -64.0

i e 11436- . . 1.5in. long X 0.083 in. shank X
HardieShingle Notched Panel 99/1604 Ramtech 0.25 2X4 wood SG=0.40 24 7 blind nailed at stud 0.187 in. HD, ring shank nail -97 |1-32.3

3108641COQ- ET&F 0.100 in. knurled shank X
HardieShingle Notched Panel 002 Intertek 0.25 2X4 18ga. Metal 16 7 blind nailed at stud 2 in. long X 0.313 in. head -168 | -56.0

diameter pin fastener
et s .. . " 2 roofing nails .
HardleShllngIe lr'1d|V|duaI 10794-97- Ramtech 025 Minimum 1.5/32 '|n. thick plywood R 8 9 inches from butt No. 11ga. 1-1/4 !n. long roofing 100 | -333
Cladding Shingle 1458 complying with DOC-PS1 edge nail
HardieShingle Individual 10794-97- e Do 2sidingnails 14 494 iy shank X 0.221 in. HD X
: s Ramtech 0.25 sheathing complying with DOC- - 8 9 inches from butt 3 T i -89.4 | -29.8
Cladding Shingle 1464 PS2 edge 2.5 in.long siding nail

1. Allowable Design Load is the Ultimate Load divided by a Factor of safety of 3.
2. HardieShingle Siding complies with ASTM C1186, Standard Specification for Grade II, Type A Non-asbestos Fiber-Cement Flat Sheets.
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With regards to HardieShingle Individual Shingles and based on results of testing 8 inch weather exposure, we prorate the area of 7 inch, 6 inch, and 5 inch weather exposure back to the original 8
inch weather exposure to determine the respective uplift resistance at reduced weather exposures. By using this proration, the design loads for various HardieShingle Individual Shingle weather
exposures will be determined.

Table 2a, Calculated Allowable Design Loads for Reduction in Weather Exposure, HardieShingle Individual Shingle nailed to 15/32 inch plywood sheathing

Pressure E\E,:I( Ssg:ﬁ; Ultimate Allowable Design Load'
; Load (PSF) (PSF)
(inches)
Qtest 8 -100.0 -33.3
d4 7 -127.0 -42.3
92 6 -166.7 -55.6
93 5 -228.6 -76.2

1. Allowable Design Load is the Ultimate Load divided by a Factor of safety of 3.

Check for results on Table 2a,
HardieShingle Individual Shingles installed on 15/32 inch plywood with two fasteners located 9 inches from the free end.
The assembly tested in Ramtech Report 10794-97-1458 has a weather exposure of 8 inches.

Proration of the areas:

1) Weather Exposure (inches) Weather Exposure Area (sq ft)
Aest 8 0.667
Ay 7 0.583
Ay 6 0.500
A, 5 0.417

2) By assuming the same resistance, we can set the moment for the tested configuration equal to the moment of the reduced exposure.
Therefore,
Arget X (4 + 1) X Qo= Ay X (35 + 1) X q
Solveforqq, Q1= [Awest X (4 + 1) X et J/[A1 X (3.5 + 1)]

Atest X (4 + 1) X Grest = A X (3 + 1) X qp
Solve for gz, Q2= [Awest X (4 + 1) X Gres A2 X (3 + 1)]

Atest X (4 + 1) X Grest = Ag X (2.5 + 1) X q3
Solve forqs,  ds= [Awst X (4 + 1) X Quest V[As X (2.5 + 1)]

Gtest e 92 93
-100 -126.98 [-166.67 | -228.57

Table 2b, Calculated Allowable Design Loads for Reduction in Weather Exposure, HardieShingle Individual Shingle nailed to 7/16 inch OSB sheathing

Piessiie g S‘E;:J?'; Ultimate Allowable Design Load"
; Load (PSF) (PSF)
(inches)
Grest 8 -89.4 -29.8
q4 7 -113.5 -37.8
[ 6 -149.0 -49.7
93 5 -204.3 -68.1

1. Allowable Design Load is the Ultimate Load divided by a Factor of safety of 3.
Check for results on Table 2b,
HardieShingle Individual Shingles installed on 7/16 inch OSB with two fasteners located 9 inches from the free end.

The assembly tested in Ramtech Report 10794-97-1464 has a weather exposure of 8 inches.

Proration of the areas:

1) Weather Exposure (inches) Weather Exposure Area (sq ft)

Aest 8 0.667

Ay 7 0.583 0

A 6 0.500 7

: 5 0.417 “y, £RED W
Ag : T
2) By assuming the same resistance, we can set the moment for the tested configuration equal to the moment of the reduced exposure.
Therefore,

Atest X (4 + 1) X Grest = A X (3.5 + 1) X q
Solveforq1, Q1= [Awest X (4 + 1) X Grest J/[A1 X (3.5 + 1)]

Atest X (4 + 1) X Qe = A X (3+ 1) X qp
Solve for Gz, Q2= [Awest X (4 + 1) X Quest Il[A2 X (3 + 1)]

Auest X (4 +1) X Qg = A3 X (2.5 + 1) X 03
Solve for qs,  Qs= [Awest X (4 + 1) X Quest /[A3 X (2.5 + 1)]

Gest 91 92 93
-89.4 -113.52[-149.00 | -204.34
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DESIGN WIND LOAD PROCEDURES:

Fiber-cement siding transverse load capacity (wind load capacity) is determined via compliance testing to transverse load national test standards. Via the transverse load testing an allowable design
load is determined based on a factor of safety of 3 applied to the ultimate test load.

Since the allowable design load is based on factor of safety of 3, allowable design loads on fiber-cement siding correlate directly to required design pressures for Allowable Stress Design, and
therefore should be used with combination loading equations for Allowable Stress Design (ASD).

By using the combination loading equations for Allowable Stress Design (ASD), the tested allowable design loads for fiber-cement siding are aligned with the wind speed requirements in ASCE 7-10
Figure 26.5-1A, Figure 26.5-1B, and Figure 26.5-1C.

For this analysis, to calculate the pressures in Tables 4, 5, and 6, the load combination will be in accordance with ASCE 7-10 Section 2.4 combining nominal loads using allowable stress design , load
combination 7. Load combination 7 uses a load factor of 0.6 applied to the wind velocity pressure.

Equation 1, qZ=0.00256"KZ“KZ(‘KL{‘V2 {ref. ASCE 7-10 equation 30.3-1}
q. , velocity pressure at height z
K, , velocity pressure exposure coefficient evaluated at height z
K, , topographic factor
Ky , wind directionality factor
V , basic wind speed (3-second gust MPH) as determined from [2012 IBC, 2014 FBC] Figures 1609A, B, or C; ASCE 7-10 Figures 26.5-1A, B, or C

Equation 2,
V=V {ref. 2012 IBC & 2014 FBC Section 1602.1 definitions}
Vut , ultimate design wind speeds (3-second gust MPH) determined from [2012 IBC, 2014 FBC] Figures 1609A, B, or C; ASCE 7-10 Figures 26.5-1A, B, or
C
Equation 3, p=0,*(GC,-GCy) {ref. ASCE 7-10 equation 30.6-1}

GC, , product of external pressure coefficient and gust-effect factor
GC,; , product of internal pressure coefficient and gust-effect factor
p , design pressure (PSF) for siding (allowable design load for siding)

To determine design pressure, substitute q , into Equation 3,

Equation 4, p=0.00256*K,*K,*K4*V,**(GC,-GCyp)

Allowable Stress Design, ASCE 7-10 Section 2.4.1, load combination 7,

Equation 5, 0.6D + 0.6W {ref. ASCE 7-10 section 2.4.1, load combination 7}
D , dead load

W , wind load (load due to wind pressure)

To determine the Allowable Stress Design Pressure, apply the load factor for W (wind) from Equation 4 to p (design pressure) determined from equation 4
Equation 6, Pasda = 0.6*[p]
Equation 7, Pasa = 0.6*[0.00256*K,* Z(*Kd*vunz"(GCp—GCpi)]

Equation 7 is used to populate Table 4, 5, and 6.

To determine the allowable ultimate basic wind speed for Hardie Siding in Table 7, solve Equation 7 for V ,,
Equation 8, Ve = (pasd/0.6*0.00256*KZ*KZ‘*KJ(GCp—GCp‘))O'S

Applicable to methods specified in Exceptions 1 through 3 of [2012 IBC, 2014 FBC] Section 1609.1.1., to determine the allowable nominal design wind speed (V ,s4) for Hardie Siding in Table 7,
apply the conversion formula below,
Equation 9, Vasa = Vi * (0.6)0'5 {ref. 2012 IBC & 2014 FBC Section 1609.3.1}

Vasa » Nominal design wind speed (3-second gust mph) {ref. 2012 IBC & 2014 FBC Section 1602.1}

Table 3, Coefficients and Constants used in Determining V and p,

K, \Wall Zone 5
Reight (%) Exp B ExpC | ExpD K K, GC, GG,
015 0.7 0.85 7.03 | h<60 1 0.85 14 0.18
20 0.7 0.9 1.08 1 0.85 14 0.18
25 07 0.94 112 1 0.85 1.4 0.18
30 07 0.98 116 1 0.85 1.4 0.18
35 0.73 1.01 719 1 0.85 14 0.18
240 0.76 1.04 122 1 0.85 1.4 0.18
45 0.785 1065 | 1.245 1 0.85 1.4 0.18
50 0.81 1.09 127 1 0.85 1.4 0.18 0 S
55 0.83 (KK 1.29 1 0.85 14 0.18 %, D
60 0.85 113 131 1 0.85 4 0.18 /’//,,/]EﬁED ﬁ“\c\t\\\\\
100 0.99 1.26 143 | h>60 1 0.85 1.8 0.18 Uty W
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Table 4, Allowable Stress Design - Component and Cladding (C&C) Pressures (PSF) to be Resisted at Various Wind Speeds - Wind Exposure Category B,

Wind Speed (3-second gust) 100 105 110 | 115 120 130 140 150 160 170 180 | 190 | 200 | 210
Height (ft) B B B B B B B B B B B B B B
0-15 144 15.9 175 | 191 | 208 244 283 | -325 37.0 417 | -46.8 | 521 | 578 | -63.7
20 144 15.9 175 | 191 | 208 244 283 | -325 37.0 417 | -46.8 | 521 | 578 | -63.7
25 144 15.9 175 | 1941 | 208 244 283 | -325 37.0 417 | -46.8 | 521 | 578 | -63.7
30 144 159 175 | 191 | 208 244 283 | -325 37.0 417 | -46.8 | 521 | 578 | -63.7
35 151 16.6 182 | 199 | 217 254 295 | -339 386 435 | -48.8 | 544 | 602 | 664
40 157 7.3 190 | 207 | 226 265 307 | -353 401 453 | 508 | 56.6 | 62.7 | -69.1
45 16.2 7.9 196 | 214 | 233 274 317 | -364 415 468 | 525 | 585 | 648 | -714
50 16.7 184 202 | 224 | 241 282 327 | 376 4238 483 | -54.1 | 603 | 668 | -73.7
55 71 18.9 207 | 226 | 247 28.9 336 | -385 438 495 | -555 | 61.8 | 685 | -755
B0 75 193 212 | B2 | 52 296 344 | 395 749 507 | 568 | 633 | 701 | 773
700 256 282 310 | 338 | -36.9 433 502 | 576 655 | -740 | 820 | -92.4 |-102.4|-112.9

Table 5, Allowable Stress Design - Component and Cladding (C&C) Pressures (PSF) to be Resisted at Various Wind Speeds - Wind Exposure Category C,

Wind Speed (3-second gust) 100 105 110 115 120 130 140 150 160 170 180 190 200 210
Height (ft) C C C C C C C C C C C C C C
0-15 -17.5 -19.3 -21.2 | -23.2 -25.2 -29.6 -34.4 -39.5 -44.9 -50.7 -56.8 | -63.3 | -70.1 | -77.3
20 -18.6 -20.5 -22.5 | -24.6 -26.7 -31.4 -36.4 -41.8 -47.5 -53.7 -60.2 | -67.0 | -74.3 | -81.9
25 -19.4 -21.4 -23.5 | -25.6 -27.9 -32.8 -38.0 -43.6 -49.6 -56.0 -62.8 | -70.0 | -77.6 | -85.5
30 -20.2 -22.3 -24.5 | -26.7 -29.1 -34.2 -39.6 -45.5 -51.8 -58.4 -65.5 | -73.0 | -80.9 | -89.2
35 -20.8 -23.0 -25.2 | -27.6 -30.0 -35.2 -40.8 -46.9 -53.3 -60.2 -67.5 | -75.2 | -83.3 | -91.9
40 -21.5 -23.7 -26.0 | -28.4 -30.9 -36.3 -42.0 -48.3 -54.9 -62.0 -69.5 | -77.4 | -85.8 | -94.6
45 -22.0 -24.2 -26.6 | -29.1 -31.6 -37.1 -43.1 -49.4 -56.2 -63.5 -71.2 | -79.3 | -87.9 | -96.9
50 -22.5 -24.8 -27.2 | -29.7 -32.4 -38.0 -44.1 -50.6 -57.6 -65.0 -72.9 | -81.2 | -89.9 | -99.2
55 -22.9 -25.2 -27.7 | -30.3 -33.0 -38.7 -44.9 -51.5 -58.6 -66.2 -74.2 | -82.7 | -91.6 |-101.0
60 -23.3 -25.7 -282 | -30.8 -33.6 -39.4 -45.7 -52.4 -59.7 -67.4 -75.5 | -84.1 | -93.2 |-102.8
100 -32.6 -35.9 -39.4 | -43.1 -46.9 -55.0 -63.8 -73.3 -83.4 -94.1 -105.5 | -117.6[-130.3 [ -143.6

Table 6, Allowable Stress Design - Component and Cladding (C&C) Pressures (PSF) to be Resisted at Various Wind Speeds - Wind Exposure Category D,

Wind Speed (3-second gust) 100 105 110 115 120 130 140 150 160 170 180 190 200 210
Height (ft) D D D D D D D D D D D D D D
0-15 -21.2 -23.4 -25.7 | -28.1 -30.6 -35.9 -41.6 -47.8 -54.4 -61.4 -68.8 | -76.7 | -85.0 | -93.7
20 -22.3 -24.6 -27.0 | -29.5 -32.1 -37.7 -43.7 -50.1 -57.0 -64.4 -72.2 | -80.4 | -89.1 | -98.2
25 -23.1 -25.5 -28.0 | -30.6 -33.3 -39.0 -45.3 -52.0 -59.1 -66.8 -74.9 | -83.4 | -92.4 |-101.9
30 -23.9 -26.4 -29.0 | -31.6 -34.5 -40.4 -46.9 -53.8 -61.3 -69.2 -77.5 | -86.4 | -95.7 | -105.5
35 -24.5 -27.1 -29.7 | -32.5 -35.3 -41.5 -48.1 -55.2 -62.8 -70.9 -79.5 | -88.6 | -98.2 | -108.3
40 -25.2 -27.7 -30.5 | -33.3 -36.2 -42.5 -49.3 -56.6 -64.4 -72.7 -81.5 | -90.9 |-100.7|-111.0
45 -25.7 -28.3 -31.1 -34.0 -37.0 -43.4 -50.3 -57.8 -65.7 -74.2 -83.2 | -92.7 |-102.7|-113.3
50 -26.2 -28.9 -31.7 | -34.6 -37.7 -44.3 -51.3 -58.9 -67.1 -75.7 -84.9 | -94.6 |-104.8|-115.5
55 -26.6 -29.3 -32.2 | -35.2 -38.3 -45.0 -52.2 -59.9 -68.1 -76.9 -86.2 | -96.1 |-106.4|-117.4
60 -27.0 -29.8 -32.7 | -35.7 -38.9 -45.7 -53.0 -60.8 -69.2 -78.1 -87.6 | -97.6 [-108.1]-119.2
100 -37.0 -40.8 -44.7 | -48.9 -53.2 -62.5 -72.5 -83.2 -94.6 -106.8 | -119.8 [-133.4[-147.9[-163.0

Tables 4, 5, and 6 are based on ASCE 7-10 and consistent with the 2012 IBC, 2012 IRC and the 2014 Florida Building Code. W
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2012 IBC, 2014 FBC | 2012 IBC, 2014 FBC
Allowable, Ultimate Allowable, Nominal
Design Wind, Speed, | Design Wind, Speed,
4 5,6 Y Y 7
Vit s Vasd s N/ [/
(3-second gust mph) | (3-second gust mph) STATE(OF,
Applicable to methods . g
sp?ciﬁed in [2012 IBC, Applicable to methods FL.O R!.‘?”. DS
2014 FBC] Section specified in Exceptions 1 7, el \\C) \\\\
! through 3 of [2012 IBC, Y, RED T O
1609.1.1. as determined 2014 FBC] Section ////““““ “\“\\\\
by [2012 IBC, 2014 FBC]
5 1609.1.1.
Figures 1609A, B, or C. Coefficients used in Table 6 calculations for V
TP AR Siding K,
Product E— Fastener Frame Stud | weather | Building Ag‘:";’;’:e
Product Thickness Type Spacing Type Spacing | Exposure Height"’| B c D B c D i oad
(inches) (inches) (inches) [ (in) | (feet) (PsF) |ExpB|Expc|ExpD K.| K. | GC, | e,
0-15 125 114 103 97 88 80 -22.7 0.7 0.85 | 1.03 |h<60 | 1 |0.85|-1.4]0.18
20 125 111 101 97 86 78 -22.7 0.7 0.9 1.08 110.85(-14]0.18
) Minimum 25 125 | 108 | 99 | 97 | 84 | 77 | =227 | 07 | 0e4 | 112 1 [085] 1.4 0.18
HardieShinl ;(‘%'gé;’."g 7/16in. 30 125 | 106 | 97 | 97 | 82 | 75 | =227 | 07 | 088 | 1.16 1 [085] 1.4 0.18
Na'h'ed ngel o k)'<”‘ thick OSB 35 123 | 104 | 96 | 95 | 81 | 74 | =227 | o073 1.01] 119 1 [085] 1.4 0.18
OtCStfaigh?”e 1/4 ;_%"ﬂn_ 13.75 | sheathing | - 7 20 120 | 103 | 95 | 93 | 80 | 74 | 227 | o076 | 1.04 | 122 7 085] 14| 0418
Installation HD, ring ct?mplylng 45 118 102 94 92 79 73 -22.7 0.785] 1.065 | 1.245 110.85(-14]0.18
shar;knail with DOC- 50 117 100 93 90 78 72 -22.7 0.81 1.09 | 1.27 110.85[-14]0.18
PS2 55 115 100 92 89 g 72 -22.7 0.83 1.11 1.29 110.85(-14]0.18
60 114 99 92 88 76 71 -22.7 0.85 | 1.13 | 1.31 110.85(-14]0.18
100 94 83 78 73 65 61 -22.7 099 | 1.26 | 143 |h>60| 1 |10.85] -1.8 ] 0.18
0-15 119 108 98 92 83 76 -20.3 0.7 0.85 | 1.03 |[h<60 | 1 |0.85|-1.4]0.18
20 119 105 95 92 81 74 -20.3 0.7 0.9 1.08 1]1085]|-14]0.18
1501 Minimum 25 119 | 102 | 94 | 92 | 79 | 73 | 203 | 07 | o094 | 112 1[085] 14| 0.18
—— Xo_lgé3oir:19. 716 in. 30 | 119 | 100 | 92 | 92 | 78 | 71 | =203 | 07 | 0.98 | 1.6 1085|1408
Notched Panel shank X thICkO'SB 35 116 99 91 90 76 70 -20.3 0.73 1.01 1.19 110.85(-1410.18
Staggered 1/4 0.187 in. 13.75 sheath{ng - 7 40 114 97 90 88 75 70 -20.3 0.76 1.04 | 1.22 110.85(-14]0.18
Installation HD, ring cgmplylng 45 112 96 89 87 74 69 -20.3 0.785] 1.065 | 1.245 110.85(-14]0.18
shar;knail with DOC- 50 110 95 88 85 74 68 -20.3 0.81 1.09 | 1.27 110.85(-1410.18
PS2 55 109 94 87 84 73 68 -20.3 0.83 1.1 1.29 110.85(-14]10.18
60 108 93 87 83 72 67 -20.3 0.85 | 1.13 | 1.31 1]1085]|-14]0.18
100 89 79 74 69 61 57 -20.3 099 | 1.26 | 143 |h>60| 11085 -1.8]0.18
0-15 211 191 174 163 148 134 -64.0 0.7 0.85 | 1.03 |h<60 | 1 |0.85| -1.4]0.18
20 | 211 | 186 | 169 | 163 | 144 | 131 | 640 | 07 | 09 | 1.08 1 [085] 1.4 0.18
) 25 | 211 | 182 | 166 | 163 | 141 | 129 | 640 | 07 | 094 | 1.12 1 [085] 1.4 0.18
;(‘%'Séf."g 30 | 211 | 178 | 164 | 163 | 138 | 127 | -640 | 07 | 0.98 | 1.16 1 [085] 1.4 0.18
HrdioShibigio Sh'ank)'(”' SRR PO 35 | 206 | 175 | 161 | 160 | 136 | 125 | 640 | 073 | 1.01 ] 1.19 1 [085] 1.4 0.18
Mot Po| G467 | aicied | sesgn | B 7 20 | 202 | 173 | 159 | 157 | 134 | 124 | 640 | o076 | 1.04 | 1.22 1 [085] 1.4 0.18
HD, ring 45 199 171 158 154 132 122 -64.0 0.785] 1.065 | 1.245 1]1085]-14]0.18
shar;knail 50 196 169 156 152 131 121 -64.0 0.81 1.09 | 1.27 110.85(-14]0.18
55 193 167 155 150 130 120 -64.0 0.83 1.1 1.29 1]1085]-14]0.18
60 191 166 154 148 128 119 -64.0 0.85 | 1.13 | 1.31 1]1085]|-14]0.18
100 158 140 132 122 109 102 -64.0 099 | 1.26 | 143 |h>60| 11085 -1.8]0.18
0-15 150 136 123 116 105 96 -32.3 0.7 0.85 | 1.03 |h<60 | 1 |0.85| -1.4]0.18
20 150 | 132 | 120 | 116 | 102 | 93 | 323 | 07 | 09 | 1.08 1]085] 14| 0.18
) 25 150 | 129 | 118 | 116 | 100 | 92 | 323 | 07 | 094 | 1.12 1085| 14| 0.18
1.5 in.lang 30 | 150 | 126 | 116 | 116 | 98 | 90 | 323 | 07 | 098 | 1.16 1085 14| 018
HardieShingl X?"OSI?)I:‘ blind nail | 2x4 d 35 146 125 115 113 96 89 -32.3 0.73 1.01 1.19 1]1085]-14]0.18
N:trcr:Z r ;’;?]; 1/4 §‘1Z?in_ a'tnstl?;" Ssz(\)/To 24 7 20 | 144 | 123 | 113 | 111 | 95 | 88 | 323 | 076 | 1.04 | 122 1]085] 14| 0.18
HD, ring 45 141 121 112 109 94 87 -32.3 0.785] 1.065 | 1.245 1]1085]-14]0.18
sHafik fiail 50 139 120 111 108 93 86 -32.3 0.81 1.09 | 1.27 110.85(-1410.18
55 137 119 110 106 92 85 -32.3 0.83 1.1 1.29 110.85(-1410.18
60 136 118 109 105 91 85 -32.3 0.85 1.13 | 1.31 1]1085]|-14]0.18
100 112 100 93 87 TT 72 -32.3 099 | 1.26 | 143 |h>60| 1 ]10.85[-1.8]0.18
0-15 197 179 162 153 138 126 -56.0 0.7 0.85 | 1.03 |h<60 | 1 |0.85| -1.4]0.18
ET&F 20 197 | 174 | 159 | 153 | 135 | 123 | 560 | 07 | 09 | 1.08 1]085] 14| 0.18
0.1001in. 25 197 | 170 | 156 | 153 | 132 | 121 | 560 | 07 | 0.04 | 1.12 1]085] 14| 0.18
E””E‘fz 30 | 197 | 166 | 153 | 153 | 129 | 118 | 560 | 07 | 0.8 | 1.16 {085 14| 0418
oo §a|n ol SR PN 35 | 193 | 164 | 151 | 149 | 127 | 117 | 560 | 073 | 1.01 ] 1.19 1085] 1.4 018
N:trcr:Z ¢ ;;?1; 1/4 '3:3229:”_ a'tnstlz‘;" il s?j& 16 7 40 189 | 162 | 149 | 146 | 125 | 116 | 560 | 076 | 1.04 | 1.22 1]085] 1.4 018
head 45 186 160 148 144 124 114 -56.0 0.785] 1.065 | 1.245 110.85[-14]0.18
diamater 50 183 158 146 142 122 113 -56.0 0.81 1.09 | 1.27 110.85(-14]0.18
pin 55 181 156 145 140 121 112 -56.0 0.83 1.1 1.29 1]1085]-14]0.18
fastener 60 179 155 144 138 120 112 -56.0 0.85 1.13 | 1.31 1]1085]|-14]0.18
100 148 131 123 115 102 95 -56.0 099 | 1.26 | 143 |h>60| 1]10.85[-1.8]0.18
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Figures 1609A, B, or C. 1609.1.1. Coefficients used in Table 6 calculations for V
e R Siding K,
Product Fastoner | FEStERET| L Stud | weather | Building Ag‘:";’;’:e

Product Thickness Type Spacing Tne Spacing Exposure Height* | B Cc D B C D Load
(inches) (inches) (inones)] n) | ifest) (PSF) | ExpB|ExpC|EXp D K K. |GC,|aC,
015 | 171 | 155 | 141 | 133 | 120 | 109 | -42.3 | 07 | 0.85 ] 1.03 |h<60 | 1]0.85] -1.4] 0.18
20 171 | 151 | 138 | 133 | 117 | 107 | 423 | o7 | o9 | 1.08 1 085] 1.4 0.18
2 roofing | Minimum 25 171 | 148 | 135 | 133 | 114 | 105 | 423 | o7 | 0.4 | 1.12 1 0.85] 1.4 0.18
EarilaShin . nails | 15/32in. 30 171 | 145 | 133 | 133 | 112 | 103 | 423 | o7 | 0.8 | 1.16 1085 1.4 0.8
e A | B thick 35 | 168 | 142 | 131 | 130 | 110 | 102 | 423 | 073 | 1.01 | 119 108514018
Ciadding 1/4 long inches | plywood - 7 40 164 | 140 | 130 | 127 | 109 | 100 | 423 | 076 | 1.04 | 1.22 1 085] 1.4 0.18
Shingles roofing nail from | complying 45 162 139 128 125 107 99 -42.3 | 0.785] 1.065 | 1.245 1]0.85|-1.4]0.18
exposedb| with DOC- 50 159 | 137 | 127 | 123 | 106 | 98 | 423 | 0.81] 1.09 | 127 1085] 14018
uttedge | PS1 55 157 | 136 | 126 | 122 | 105 | 98 | 423 | 0.83 | 1.11 | 1.29 1085] 14] 018
60 155 | 135 | 125 | 120 | 104 | 97 | 423 | 0.85 | 1.13 | 1.31 1085 1.4 0.18
100 | 129 | 114 | 107 | 100 | 88 | 83 | 423 | 099 | 1.26 | 1.43 |n>60] 1] 0.85| -1.8]| 0.18
015 | 196 | 178 | 162 | 152 | 138 | 125 | 556 | 07 | 0.85 | 1.03 |h<60 | 1]0.85] -1.4 ] 0.18
20 196 | 173 | 158 | 152 | 134 | 122 | 556 | 07 | 09 | 1.08 1 ]085] 1.4] 018
2 roofing | Minimum 25 196 | 169 | 155 | 152 | 131 | 120 | 556 | 07 | 0.84 | 112 7 ]085]| 1.4 ] 048
HardieShingle No. 11ga. rn°;|'sng 15/32in. 30 | 196 | 166 | 152 | 152 | 128 | 118 | 556 | 07 | 0.98 | 1.16 1]085] 14048
ndhidu] Pl I thick 35 192 | 163 | 150 | 149 | 127 | 117 | 556 | 073 | 1.01 | 1.19 7 ]085] 1.4] 048
Cladding 1/4 el inohes | Pywood = 6 40 188 | 161 | 149 | 146 | 125 | 115 | 556 | 0.76 | 1.04 | 122 7 ]085] 1.4 0.18
SHiligiss roofing nail from butt | ©OPYING 45 185 | 159 | 147 | 144 | 123 | 114 | 556 |0.785] 1.065] 1.245 7 ]085]| 1.4] 018
edge | With DOC- 50 182 | 157 | 146 | 141 | 122 | 113 | 556 | 0.81 | 1.09 | 127 1]085] 14018
PS1 55 180 | 156 | 145 | 140 | 121 | 112 | 556 | 0.83 | 1.11 | 1.29 7 ]085] 1.4] 048
60 178 | 154 | 143 | 138 | 120 | 111 | 556 | 0.85 | 1.13 | 1.31 1 ]085] 1.4] 018
100 | 147 | 131 | 123 | 114 | 101 | 95 | 556 | 0.99 | 1.26 | 143 |n>60 | 1] 0.85| -1.8]| 0.18
0-15 | 230 | 208 | 189 | 178 | 161 | 147 | 762 | 0.7 | 0.85 | 1.03 |n=60 | 1]0.85] -1.4 ] 0.18
20 230 | 203 | 185 | 178 | 157 | 143 | 762 | 07 | 09 | 1.08 1 085] 1.4 0.8
Minimum 25 230 | 198 | 182 | 178 | 154 | 141 | 762 | 07 | 0.4 | 1.12 1085 1.4 0.8
HardieShingle No. 11ga. 2;";:1”9 15/32in. 30 | 230 | 194 | 178 | 178 | 150 | 138 | 762 | 07 | 0.98 | 1.16 1 [085] 1.4 0.18
Shpggipl LBt | E£F thick 35 225 | 191 | 176 | 174 | 148 | 136 | 762 | 0.73 | 1.01 | 1.19 1 0.85] 1.4 0.8
e 1/4 s inohes | Plywood = 5 40 220 | 188 | 174 | 171 | 146 | 135 | 762 | 0.76 | 1.04 | 1.22 1 085] 1.4 0.8
g roofing nail|from butt | OTPYING 45 217 | 186 | 172 | 168 | 144 | 133 | -76.2 | 0.785] 1.065] 1.245 1085 1.4]0.18
adge | With DOC- 50 214 | 184 | 171 | 165 | 143 | 132 | 762 | 081 | 1.09 | 1.27 1]085] 14018
PS1 55 211 | 182 | 169 | 163 | 141 | 131 | 762 | 0.83 | 1.11 | 1.29 1085 1.4 0.8
60 208 | 181 | 168 | 161 | 140 | 130 | 762 | 0.85 | 1.13 | 1.31 7 ]085] 1.4]0.18
100 | 173 | 153 | 144 | 134 | 118 | 111 | 762 | 0.99 | 1.26 | 1.43 |n>60 | 1] 0.85| -1.8]| 0.18
015 | 162 | 147 | 133 | 125 | 114 | 103 | 378 | 07 | 0.85 | 1.03 |n<60 | 1]0.85] -1.4] 0.18
20 162 | 143 | 130 | 125 | 111 | 101 | 378 | o7 | 0o | 1.08 7 ]085] 1.4]0.18
| 2 siding | Minimum 25 162 | 140 | 128 | 125 | 108 | 99 | 378 | 07 | 0.4 | 1.12 7 ]085] 1.4]0.18
HardieShingle Zf:r:k'; nails | 7116 in. 30 162 | 137 | 126 | 125 | 106 | 97 | -378 | 07 | 0.8 | 1.16 7]085] 1.4 ] 048
el oo21in | 75 |thickosB 35 158 | 135 | 124 | 123 | 104 | 96 | -37.8 | 0.73 | 1.01 | 1.19 7 ]085] 1.4]0.18
Ciadding 1/4 i x 15 | inches | sheathing | - 7 20 155 | 133 | 123 | 120 | 103 | 95 | -37.8 | 0.76 | 1.04 | 1.22 7 ]085] 1.4 0.18
Shingles inlong from | complying 45 153 131 121 118 102 94 -37.8 | 0.785] 1.065 | 1.245 1]0.85|-1.4]0.18
siding nail | ©¥Posedb| with DOC- 50 150 | 130 | 120 | 117 | 100 | 93 | -37.8 | 081 | 1.09 | 127 1]085] 14| 018
uttedge | PS2 55 149 | 128 | 119 | 115 | 100 | 92 | -37.8 | 083 | 1.11 | 1.29 7 ]085] 1.4]0.18
60 147 | 127 | 118 | 114 | 99 | 92 | -37.8 | 0.85 | 1.13 | 1.31 7 ]085] 1.4]0.18
100 | 122 | 108 | 101 | 94 | 83 | 78 | -37.8 | 099 | 1.26 | 1.43 |n>60 | 1] 0.85| -1.8]| 0.18
015 | 186 | 168 | 153 | 144 | 130 | 118 | 497 | 07 | 0.85 | 1.03 |n<60 | 1]0.85] -1.4 | 0.18
20 186 | 164 | 149 | 144 | 127 | 116 | 497 | 07 | 09 | 1.08 7 ]085] 1.4]0.18
) | Minimum 25 186 | 160 | 147 | 144 | 124 | 114 | 497 | o7 | 0.04 | 1.12 1085 1.4 0.8
0.0917n. | 2isicing i 30 186 | 157 | 144 | 144 | 121 | 112 | 497 | 07 | 098 | 1.16 1]085] 1.4]0.18

HardieShingle shank X nails 7./1 e

Individual oot | ‘65 |thickOSB 35 182 | 154 | 142 | 141 | 120 | 110 | 497 | 073 | 1.01 | 1.19 7 ]085] 1.4]0.18
Cladding 1/4 Ho X 15 | inches | Sheathing [ - 6 40 178 | 152 | 141 | 138 | 118 | 109 | 497 | 076 | 1.04 | 122 7 ]085] 1.4]0.18
Shingles intong | from butt| OTPYINg 45 175 | 150 | 139 | 136 | 117 | 108 | 49.7 |0.785] 1.065] 1.245 1085 1.4 0.8
siding nail | edge | With DOC- 50 172 | 149 | 138 | 134 | 115 | 107 | 497 | 0.81 | 1.09 | 1.27 1085] 14] 018
PS2 55 170 | 147 | 137 | 132 | 114 | 106 | 497 | 0.83 | 1.11 | 1.29 1 085] 1.4 0.8
60 168 | 146 | 136 | 130 | 113 | 105 | 497 | 0.85 | 1.13 | 1.31 1 0.85] 1.4 0.18
100 | 139 | 124 | 116 | 108 | 96 | 90 | 497 | 0.99 | 1.26 | 1.43 |n>60 | 1] 0.85| -1.8]| 0.18
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Coefficients used in Table 6 calculations for V

e e e L Siding K,
Product P Fastener e Stud | Weather | Building Agzv:;t;le
Product Thickness Type Spacing Tne Spacing Exposure Height* | B Cc D B C D Load
(Ingnes) (inches) (inones)] n) | ifest) (PSF) | ExpB|Expc|EXp D K K. |GC,|aC,
0-15 217 197 179 168 153 139 -68.1 0.7 0.85 | 1.03 |[h<60 | 1 [0.85] -1.4] 0.18
20 217 192 175 168 148 135 -68.1 0.7 09 | 1.08 1]10.85]-1.4]0.18
. o Minimum 25 217 187 172 168 145 133 -68.1 0.7 | 0.94 | 1.12 1]10.85]-1.4]0.18
0.091 Jn. | :2:slding i 30 | 217 | 184 | 169 | 168 | 142 | 131 | -681 | 07 | 0.98 | 1.16 1085] 14018
HardieShingle shank X nails 7./16 n-

Individual 0221 in. 55 thick O'SB 35 213 181 167 165 140 129 -68.1 073 | 1.01 | 1.19 1]0.85]-1.4]0.18
Cladding 1/4 HD X 15 | inches sheathing - 5 40 208 178 164 161 138 127 -68.1 0.76 | 1.04 | 1.22 1]10.85]-1.4]0.18
Shingles in.Ioné foi bilitt ct?mplying 45 205 176 163 159 136 126 -68.1 0.785] 1.065 | 1.245 1]10.85]|-1.4]0.18
siding nail | edge with DOC- 50 202 174 161 156 135 125 -68.1 0.81 | 1.09 | 1.27 1]0.85]-1.4]0.18
PS2 55 199 172 160 154 134 124 -68.1 0.83 | 1.11 1.29 1]10.85]-1.4]0.18
60 197 171 159 153 132 123 -68.1 0.85 | 1.13 | 1.31 1]10.85]-1.4]0.18
100 163 145 136 126 112 105 -68.1 0.99 | 1.26 | 1.43 |h>60 | 1 |0.85] -1.8 | 0.18

1. Screws shall penetrate the metal framing at least three full threads.

2. Knurled shank pins shall penetrate the metal framing at least 1/4 inch.

3. Building height = mean roof height (in feet) of a building, except that eave height shall be used for roof angle © less than or equal to 10° (2-12 roof slope).

4. Vult = the ultimate design wind speed (3-second gust mph) as determined by [2012 IBC, 2014 FBC] Figures 1609A, 1609B, or 1609C; ASCE 7-10 Figures 26.5-1A, 26.5-1B, or 26.5-1C.

5. Vasd = the nominal design wind speed applicable to methods specified in Exceptions 1 through 3 of [2012 IBC, 2014 FBC] Section 1609.1.1.
6. The wind speeds in [2012 IBC, 2014 FBC] Figures 1609A, 1609B and 1609C are ultimate design wind speeds, Vult, and shall be converted in accordance with [2012 IBC, 2014 FBC] Section
1609.3.1 to nominal design wind speeds, Vasd, when the provisions of the standards referenced in [2012 IBC, 2014 FBC] Section 1609.1.1. Exceptions 1 through 3 are used.
7. Linear interpolation of building height and wind speed is permitted.
8. Wind speed design assumptions per Analytical Method in ASCE 7-10 Chapter 30 C&C Part 1 and Part 3: K;=1, K;=0.85, GC,=-1.4 (h<60), GC,=-1.8 (h>60), GC,=0.18.

LIMITATIONS OF USE:

1) Fastener pullout must be evaluated when installed a species of wood studs other than that which was tested.
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