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Scope

Architectural Testing, Inc., an Intertek company, was contracted by Quaker Windows & Doors to
evaluate alternate installation methods for their M600 Fixed windows. The evaluation is based
on physical testing and product certifications.

Reference standards utilized in this project include:
Florida Building Code, Building, 8th Edition (2023). International Code Council, 2023.

ANSI/AWC NDS-2018 National Design Specification (NDS) for Wood Construction with 2018
Supplement. American Wood Council, 2018.

ADM1-2020 Aluminum Design Manual. The Aluminum Association, Inc., 2020.

AISI S100-16(2020) North American Specification for the Design of Cold-Formed Steel
Structural Members, 2016 Edition (Reaffirmed 2020). American Iron and Steel Institute,
2020.

ICC-ES Report ESR-1976 ITW Buildex TEKS Self-Drilling Fasteners. ICC Evaluation Service.
01/2023.

NOA 21-0628.20 Hilti Kwik-Con+ Concrete and Masonry Screw Anchor. Miami-Dade County
Product Control Section. 08/19/2021.

The anchorage analyses presented herein do not address the water resistance, water penetration
or air infiltration performance of the installation method or the installed product. In addition,
the analyses rely on the assumption that the building substrate is capable of withstanding
incurred loads.

Certification of Independence
In accordance with Rule 61G20-3 Florida Administrative Code, Architectural Testing, Inc. hereby
certifies the following:

e Architectural Testing does not have, nor does it intend to acquire or will it acquire, a
financial interest in any company manufacturing or distributing products tested or
labeled by the agency.

e Architectural Testing is not owned, operated or controlled by any company
manufacturing or distributing products it tests or labels.

e Tanya Dolby, P.E. and Adam Kunkel do not have nor will acquire, a financial interest in
any company manufacturing or distributing products for which the reports are being
issued.

e Tanya Dolby, P.E. and Adam Kunkel do not have, nor will acquire, a financial interest in
any other entity involved in the approval process of the product.
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Analyses

Summary of Test Results
The following table summarizes the various M600 Fixed Window products and their
corresponding performance levels which have been established by testing or product

certification.

Table 1 Summary of Test Results

Series/Model Test Report Number Cel::ic;:::::on (‘ASIi)z(eH) Performance
M600 Fixed Window (Rfv?gig'cl"l'lsl(}ll':;lﬂ NI013439-R3 72" x 120" +/- 70 psf
M600 Fixed Window (R;\iji?;i.%-lsf/ll-:;U) NI013415.04 | 60" x 99" +;'_/ ;ngfs\tvt;izr
M600 Fixed Window (R:i‘:ii?’l;%gl 6) NI013415.01-R2 | 60" x 60" +/-80 psf

M603VFIZ‘§S\</ Fixed (Rgfiiilﬁ'lé%;i 6) | NIO13415.03-R2 | 72"x96" +/- 65 psf

Testing documented in Table 1 was conducted by the Architectural Testing laboratory in Plano,
Texas (Florida Department of Business & Professional Regulation Test Lab No. TST1910, IAS
Accredited Laboratory TL-331).

Glass analysis herein was conducted per ASTM E1300 to determine the glass makeup
requirements. Noted below are the tested glass makeup to the required glass makeup per

ASTM E1300:

e (3080.01-801-47, 72” x 120", Tested with 1” IG with 3/16” Tempered glass, analyzed with 5/16”
Tempered glass
e F8438.01-801-47, 60” x 99”, Tested with 1” IG with %4” Annealed to +/- 50 psf, analyzed with %”
Heat Strengthened glass to +/- 70 psf
e F8438.01-801-47, 60” x 60", Tested with 1” IG with %4” Annealed glass, analyzed with %"
Annealed glass
e F8431.01-801-47, 72" x 96", Tested with 1” IG with %4” Annealed, analyzed with %” Heat
Strengthened glass

Glass analysis results are shown on page 27 through 30 of 40.
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As-Tested Installation Analysis

For air/water/structural testing, the test specimen was secured to a 2x Spruce-Pine-Fir buck with
#8 x 1-1/2" wood screws through a nail fin or strap anchor, located per Table 2. The as-tested
installation method is evaluated on page 11 and 12 and the established design capacities

summarized in Table 2.

Table 2 As-Tested Anchorage Design Capacities

Test Connection Capacity
A|r/Wfter/St:uc'turaI Test Nail Fin with #8 x 1-1/2" Wood Screw
72" x 120" window " " 86 |b
Placed 2" from each corner and 14" on center
+/-70 psf
Air/W IT
i/ a:lter/S:clruc'tura est Strap Anchor with #8 x 1-1/2" Wood Screw
60" x 99" window " R 138 Ib
Placed 3" from each corner and 14" on center
+/-50 psf
A|r/Wz?lter/SEru§turaI Test Strap Anchor with #8 x 1-1/2" Wood Screw
60" x 60" window " R 138 b
Placed 3" from each corner and 12" on center
+/-80 psf
A|r/Wziter/S:c,ruc.turaI Test Strap Anchor with #8 x 1-1/2" Wood Screw
72” x 96” window " | 138 b
Placed 2" from each corner and 13" on center
+/-65 psf

The capacities presented in Table 2 will be used to prove acceptable alternate anchors and

substrates for the windows.
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Alternate Anchorages
Calculations on page 14 through page 18 determine the design capacity of alternate Nail Fin
installation anchorages for the window. The alternate anchorage capacities are summarized in

Table 3.

Table 3 Alternate Anchorage Capacities for Nail Fin Installation

Substrate Anchor Capacity Comments
1. Limited by pull-over capacity.
Wood 2. 1-1/2" Minimum penetration.
SYP 2x #10 x 2" Wood Screw 104 1b 3. Qualifies installation to wood
framing or installation to wood
buck.
1. Limited by pull-over capacity.
Wood 2. 1-1/2" Minimum penetration.
SYP 2x #12 x 2" Wood Screw 118 Ib 3. Qualifies installation to wood
framing or installation to wood
buck.
18 Gauge 1. Limited .by pull-out capacity.
Steel Stud #10-16 TEKS Screw 116 1b 2. 33 KSl yield strength stud.
3. Full penetration +3 threads.
18 Gauge 1. Limited .by pull-over capacity.
Steel Stud #12-14 TEKS Screw 117 1b 2. 33 KSl yield strength stud.
3. Full penetration +3 threads.
1. Minimum f'c = 3,000 psi
W 2. 1" Minimum Embedment
Concrete 3/16" Hilti Kwik Con+ 112 1b 3. 1-1/2" Min. Edge Distance
4. Limited by tension
1. Minimum ASTM C90 CMU
W 2. 1" Minimum Embedment
cMuU 3/16" Hilti Kwik Con+ 116 1b 3. 1-1/2" Min. Edge Distance
4. Limited by tension
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Page 19 through page 26 presents the calculation of alternate Strap Anchor installation
anchorages for the window. The alternate anchorage capacities are summarized in Table 4.

Table 4 Alternate Anchorage Capacities for Strap Anchor Installation

Substrate

Anchor Capacity Comments

Wood
SYP 2x

1-1/4" Minimum Penetration
#10 x 1-1/2" Wood S 194 b mited by Mode Is
X4 00d >crew 1/4" Maximum Shim Space

Southern Yellow Pine

Wood
SYP 2x

1-1/4" Minimum Penetration
412 x 1.1/2" Wood S _— Limited by Mode llls
x1-1/2" Wood Screw 1/4" Maximum Shim Space

Southern Yellow Pine

18 Gauge
Steel Stud

Minimum 18 gauge 33 KSI Steel
Full penetration +3 threads

#10-16 TEKS Screw 287 Ib o .
Limited by tilting

1/4" Maximum Shim Space

18 Gauge
Steel Stud

Minimum 18 gauge 33 KSI Steel
Full penetration +3 threads

#12-14 TEKS Screw 306 Ib Limited by tilting

PONRERWNDPERSEWNRBEWDNR

1/4" Maximum Shim Space

Concrete

Minimum f'c = 3,000 psi
1-3/4" Minimum Embedment
1-1/2" Min. Edge Distance
Limited by shear capacity

3/16" Hilti Kwik Con+ 2151b

1/4" Maximum Shim Space

CMU

Minimum ASTM C90 CMU
1" Minimum Embedment
1-1/2" Min. Edge Distance
Limited by shear capacity

3/16" Hilti Kwik Con+ 150 Ib

LA A LI

1/4" Maximum Shim Space
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Anchorage Requirements
Although the capacities of the alternate anchorages exceed the capacity of the as-tested
anchorage, it must be determined the anchorages are not overloaded for the approved window
size and design pressures. Calculations presented in page 34 and 35 show required spacing for
the evaluated anchorage conditions on all tested windows. Results are summarized in Table 5A

to 5D.

Table 5A 60” x 99”7, +/- 70 psf Anchorage Requirements

Spacing at Spacing at
Substrat Anch .
ubstrate nehor Jambs Head/Sill
#10 Wood Fin Installation 10" 14"
Screw
#12 Wood Fin Installation 12" 14"
SYP 2x #10 W
0 Wood Strap Installation 14" 14"
Screw
#12 Wood Strap Installation 14" 14"
Screw
#10 TEK Screw Fin Installation 10" 14"
#12 TEK Screw Fin Installation 12" 14"
18 Gauge
Steel Stud
#10 TEK Screw Strap Installation 14" 14"
#12 TEK Screw Strap Installation 14" 14"
Fin Installation 11" 14"
3/16" Hilti Kwik
Concrete
Con+
Strap Installation 14" 14"
o Fin Installation 11" 14"
CMU 3/16" Hilti Kwik
Con+
Strap Installation 14”7 14"

The least of the as-tested spacing or the calculated spacing governs and is shown in Table 5A.
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Table 5B 72” x 96”, +/- 65 psf Anchorage Requirements

Spacing at Spacing at
Substrate Anchor Jambs Head/sill
#10 Wood Fin Installation 10" 13"
Screw
#12 Wood Fin Installation 12" 13"
SYP 2x
#10 Wood Strap Installation 13" 13"
Screw
#12 Wood Strap Installation 13" 13"
Screw
#10 TEK Screw Fin Installation 11" 13"
#12 TEK Screw Fin Installation 12" 13"
18 Gauge
Steel Stud
#10 TEK Screw Strap Installation 13" 13"
#12 TEK Screw Strap Installation 13" 13"
Fin Installation 11" 13"
3/16" Hilti Kwik
Concrete
Con+
Strap Installation 13" 13"
o . Fin Installation 11" 13"
CMU 3/16" Hilti Kwik
Con+
Strap Installation 13” 13"

The least of the as-tested spacing or the calculated spacing governs and is shown in Table 5B.

Note: Place additional anchors located 3” from the top and bottom of intermediate horizontal

centerlines.
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Table 5C 72” x 120", +/- 70 psf Anchorage Requirements

Spacing at Spacing at
Anch
Substrate nchor Jambs Head/sill
#10 Wood Fin Installation 8" 14"
Screw
#12 Wood Fin Installation 10" 14"
SYP 2x
#10 Wood Strap Installation 14" 14"
Screw
#12 Wood Strap Installation 14" 14"
Screw
#10 TEK Screw Fin Installation 9" 14"
#12 TEK Screw Fin Installation 10" 14"
18 Gauge
Steel Stud
#10 TEK Screw Strap Installation 14" 14"
#12 TEK Screw Strap Installation 14" 14"
Fin Installation 9" 14"
3/16" Hilti Kwik
Concrete
Con+
Strap Installation 14" 14"
o Fin Installation 9" 14"
CMU 3/16" Hilti Kwik
Con+
Strap Installation 14” 14"

The least of the as-tested spacing or the calculated spacing governs and is shown in Table 5C.
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Table 5D 60” x 60”, +/- 80 psf Anchorage Requirements

Spacing at Spacing at
Anch
Substrate nehor Jambs Head/Sill
#10 Wood Fin Installation 12" 12"
Screw
#12 Wood Fin Installation 12" 12"
SYP 2x
#10 Wood Strap Installation 12" 12"
Screw
#12 Wood Strap Installation 12" 12"
Screw
#10 TEK Screw Fin Installation 12" 12"
#12 TEK Screw Fin Installation 12" 12"
18 Gauge
Steel Stud
#10 TEK Screw Strap Installation 12" 12"
#12 TEK Screw Strap Installation 12" 12"
Fin Installation 12" 12"
3/16" Hilti Kwik
Concrete
Con+
Strap Installation 12" 12"
o . Fin Installation 12" 12"
CMU 3/16" Hilti Kwik
Con+
Strap Installation 12" 12"

The least of the as-tested spacing or the calculated spacing governs and is shown in Table 5C.

Glass Analysis

Glass analysis was conducted per ASTM E1330. Results are shown on page 27 through 30 of 40.

Member Analysis
Member analysis was conducted, and results are shown on page 31 through 33 of 40.
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As-Tested Installation — Nail Fin to Wood

#8 x 1-1/2" Pan Head Wood/Deck Screw (Non-Countersunk)

Dws = (0.322” + 0.306”)/2 = 0.314” (Nominal Screw Head Diameter)

Dn =0.177" (Section 11.0, AAMA TIR-A9)
1-1/2" Minimum Penetration

1/16" thick 6063-T6 Aluminum Nailing Fin
G = 0.55 Minimum SYP 2x Wood Blocking
%” maximum shim space

ASD Withdrawal

Withdrawal of #8 Wood Screw

W' = 2,850(G?)(D)(Cd)(Cm)(Ct)(Ceg)(Ctn)(L)

W' = 2,850 (0.5542)(0.164")(1.6)(0.7)(0.7)(1.00)(1.0)(1.50")

W'=1421b

Adjustment Factors

Load Duration Factor - Ten Minutes, Cd = 1.6

Moisture Factor - Fabrication > 19% and In-Service > 19%, Cm = 0.7

Temperature Factor - 100°F < T £ 125°F, Ct = 0.7
End Grain Factor - No, Ceg = 1.00
Toe Nail Factor - No, Ctn = 1.0

Pull-Over of #8 PH Wood Screw
Pnov = Cpovt1Ftu1(Dws-Dn)/3.0
Prov = 1.0(0.0625")(30,000 psi)(0.314" —0.177")/3.0
I:’nov =861b
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As-Tested Installation — Strap Anchor to Wood

#8 x 1-1/2" Wood Screw

0.08" thick 6063-T6 Aluminum Strap Anchor
1/4" Maximum Shim Space

G = 0.55 Minimum SYP 2x Wood Blocking

Allowable Shear of #8 x 1-1/2" Wood Screw
Z'=1551b (Limited by Mode llIs, See Following Page)

Bearing of #8 x 1-1/2" Wood Screw on Strap Anchor
Va = 2DtFy/ny
Va = 2(0.164")(0.08")(30,000 psi)/3.0
Va=2621b

Bending of #8 x 1-1/2" Wood Screw
L=1/4" (maximum shim space)
S =nd3/32 = (0.131")3/32 = 0.000221 in3
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(100,000 psi) = 78,000 psi (1.3 factor for weak axis bending)
Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.000221 in3)(78,000 psi)/0.25" = 138 Ib

Capacity of Connection is 138 |Ib
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| Main Member T}'pe||| Southern Pine v
| Main Member Thickness|| 1.5 in. w |
AMain lie[;be:l: Angle 1I:|f [+ I
oad to Grain
| Side Member T}'pe||| Steel v
| Side Member Thickness||| 20 gage w |
Side Member: Angle 1I:|f 5
Load to Grain
| Wood Screw _\'uml:ler||| 8 (D = 0.164 in.) w |
| Leng‘thl" 1.5 in. w |
| Load Duration Fnctur“lél:: = 1.6 |
| Wet Service Fnctur“léwl = 1.0 |
| End Grain F“mrllléeg = 1.0 v
| Temperature Fncmrl&t = 1.0 w |
Calculate Connection Capacity
I Connection Yield Mode Descriptions I I Limits of Usa I

Diaphragm Factor Help I I Load Duration Factor Help I I Technical Help I

Show Printable View I

Connection Yield Modes

| Im ||601 Ibs. |
| Is ([212 Ibs. |
| 1I [[243 Tbs. |
| Il (1271 Ts. |
| IIs ||155 Ihs. |
| IV [[218 Ibs. |

| Adjusted ASD Capacity  |[155 Ibs.
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NAIL FIN ALTERNATE ANCHORAGE

Alternate Installation — Nail Fin to Wood

#10 Pan Head Wood Screw
ws = (0.373” + 0.357”)/2 = 0.365” (Nominal Screw Head Diameter)
Dy =0.201” (Nominal Hole Size, AAMA TIR-A9, Table 11.1)
1-1/2" Minimum Penetration
1/16" thick 6063-T6 Aluminum Nailing Fin
G = 0.55 Minimum SYP 2x Wood Blocking

%” maximum shim space

ASD Withdrawal

Withdrawal of #10 PH Wood Screw

W' = 2,850(G2)(D)(Cd)(Cm)(Ct)(Ceg)(Ctn)(L)
W' = 2,850 (0.5542)(0.190")(1.6)(0.7)(0.7)(1.00)(1.0)(1.50")
W'=192 Ib

Adjustment Factors

Load Duration Factor - Ten Minutes, Cd = 1.6

Moisture Factor - Fabrication > 19% and In-Service > 19%, Cm = 0.7
Temperature Factor - 100°F < T<125°F, Ct=0.7

End Grain Factor - No, Ceg = 1.00

Toe Nail Factor - No, Ctn = 1.0

Pull-Over of #10 PH Wood Screw
Pnov = Cpovt1Ftu1(Dws-Dn)/3.0
Pnov = 1.0(0.0625")(30,000 psi)(0.365” —0.201")/3.0
Pnov =104 b

Capacity of Connection is 104 |b
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#12 Pan Head Wood Screw

Dws = (0.425” + .407”)/2 = 0.416” (Nominal Screw Head Diameter)
Dy =0.228” (Nominal Hole Size, AAMA TIR-A9, Table 11.1)

1-1/2" Minimum Penetration

1/16" thick 6063-T6 Aluminum Nailing Fin

G = 0.55 Minimum SYP 2x Wood Blocking

%” maximum shim space

ASD Withdrawal

Withdrawal of #12 PH Wood Screw

W' = 2,850(G2)(D)(Cd)(Cm)(Ct)(Ceg)(Ctn)(L)
W' = 2,850 (0.5542)(0.216")(1.6)(0.7)(0.7)(1.00)(1.0)(1.50")
W' =219 Ib

Adjustment Factors

Load Duration Factor - Ten Minutes, Cd = 1.6

Moisture Factor - Fabrication > 19% and In-Service > 19%, Cm = 0.7

Temperature Factor - 100°F < T £ 125°F, Ct=0.7
End Grain Factor - No, Ceg = 1.00
Toe Nail Factor - No, Ctn = 1.0

Pull-Over of #10 PH Wood Screw
Pnov = Cpovt1Ftu1(Dws-Dn)/3.0
Pnov = 1.0(0.0625")(30,000 psi)(0.416” —0.228")/3.0
I:)nov =118 1b

Capacity of Connection is 118 |Ib
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Alternate Nail Fin Installation to Steel Stud

#10-16 HWH TEKS Screw, Nailing Fin to Steel Stud

ws = (0.414” + 0.384”)/2 = 0.399” (Nominal Screw Head Diameter)

Dy =0.201” (Nominal Hole Size, AAMA TIR-A9, Table 11.1)
Full Penetration +3 Threads

1/16" thick 6063-T6 Aluminum Nailing Fin

Minimum 18 Gauge 33 KSI Steel Stud (Qualifies thicker and stronger steel)

%” maximum shim space

Allowable Tension of #10-16 TEKS Screw
V,=8851b (ESR-1976)

Pull-Over of #10 HWH TEKS Screw in Nail Fin
Pnov = CpovtlFtul(Dws'Dh)/a-o
Pnov = 1.0(0.0625")(30,000 psi)( 0.399” —0.201")/3.0
Prov=124 b

Pull-Out of #10 HWH TEKS Screw in Steel Stud
Pnot = 0.85tcdFy2/3.0
Prot = 0.85(0.0478")(0.190")(45,000 psi)/3.0
Prot =116 Ib

Capacity of Connection is 116 |b
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#12-14 HWH TEKS Screw, Nailing Fin to Steel Stud
Dws = (0.432” +.398”)/2 = 0.415” (Nominal Screw Head Diameter)
Dy =0.228” (Nominal Hole Size, AAMA TIR-A9, Table 11.1)

Full Penetration +3 Threads

1/16" thick 6063-T6 Aluminum Nailing Fin

Minimum 18 Gauge 33 KSI Steel Stud (Qualifies thicker and stronger steel)

%” maximum shim space

Allowable Tension of #12-16 TEKS Screw
V.=11841b (ESR-1976)

Pull-Over of #12 HWH TEKS Screw in Nail Fin
Pnov = CpovtlFtul(Dws'Dh)/a-o
Pnov = 1.0(0.0625")(30,000 psi)( 0.415” —0.228")/3.0
Prov=117lb

Pull-Out of #12 HWH TEKS Screw in Steel Stud
Pnot = 0.85tcdFyu2/3.0
Prot = 0.85(0.0478")(0.216")(45,000 psi)/3.0
Pnot = 155 |b

Capacity of Connection is 117 |b
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Alternate Installation — Nail Fin to Concrete

3/16" Hilti Kwik-Con+ Anchor
Dws = 0.433” (HWH Screw Head Diameter)
Dy =0.228” (Nominal Hole Size, AAMA TIR-A9, Table 11.1)

1-1/2" Minimum Edge Distance, 1" Minimum Embedment, 2" Minimum Spacing

0.062" thick 6063-T6 Aluminum Nailing Fin
Minimum f'c = 3,000 psi Concrete

Allowable Tension of 3/16" Hilti Kwik-Con+ Anchor
Ps/Q=1121b (NOA-No. 21-0628.20)

Pull-Over of 3/16" Hilti Kwik-Con+ Anchor
Pnov = CpovtlFtul(Dws'Dh)/a-o
Pnov = 1.0(0.0625")(30,000 psi)( 0.433” —0.201")/3.0
Prov =145 |b

Capacity of Connection is 112 |b

Alternate Installation — Nail Fin to CMU

3/16" Hilti Kwik-Con+ Anchor

1-1/2" Minimum Edge Distance, 1" Minimum Embedment, 3" Minimum Spacing

0.062" thick 6063-T6 Aluminum Nailing Fin
Minimum ASTM C90 CMU

Allowable Tension of 3/16" Hilti Kwik-Con+ Anchor
Ps/Q=1161b (NOA-No. 21-0628.20)

Pull-Over of 3/16" Hilti Kwik-Con+ Anchor
Pnov = CpovtlFtul(Dws-Dh)/3.O
Prov = 1.0(0.0625")(30,000 psi)( 0.433” —0.201")/3.0
Phov =145 b

Capacity of Connection is 116 |b
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STRAP ANCHOR ALTERNATE ANCHORAGE

Alternate Installation — Strap Anchor to Wood

#10 x 1-1/2" Wood Screw

0.08" thick 6063-T6 Aluminum Strap Anchor
1/4" Maximum Shim Space

G = 0.55 Minimum SYP 2x Wood Blocking

Allowable Shear of #10 x 1-1/2" Wood Screw
Z'=196 b (Limited by Mode Is, See Following Page)

Bearing of #10 x 1-1/2" Wood Screw on Strap Anchor
Va = 2DtFu/ny
V, =2(0.190")(0.08")(30,000 psi)/3.0
Va=3041b

Bending of #10 x 1-1/2" Wood Screw
L=1/4" (maximum shim space)
S =nd3/32 =m(0.152")3/32 = 0.000345 in3

Fb = (1.3)(0.6Fy) = (1.3)(0.6)(90,000 psi) = 70,200 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.000345 in3)(70,200 psi)/0.25" = 194 Ib

Capacity of Connection is 194 |b
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Alternate Installation — Strap Anchor to Wood (Continued)

| Design Hethﬂd“l Allowable Stress Design (ASD) w|
| Connection T}'pe||| Lateral loading w|
| Fastener T}'pe||| Wood Screw v
| Loading Scenarin||| Single Shear w|
| | submit Initial Values | |
| Main Member T}'pe||| Southern Pine v
| Main Member Thickness|| 1.5 in. w|
Main lie?ber: Angle 1I:|f [ |
oad to Grain
| Side Member T}'pe||| Steel w|
| Side Member Th.icl-mess||| 20 gage v
Side Member: Angle 1I:|f o
Load to Grain
| Wood Screw Numl:ler||| 10 (D = 0.1%in.) w|
| Leng‘th||| 1.5 in. ||
| Load Duration Fnctur|&n =16 v
| Vet Service Fnctur“gwl = 1.0 w|
| End Grain Fnctur“léeg = 1.0 w|
| Temperature Fnctur“lét = 1.0 w|
Calculate Connection Capacity
Connection Yield Mode Descriptions I I Limits of Use I
Diaphragm Factor Help I I Load Duration Factor Help I I Technical Help I

Show Printable View I

Connection Yield Modes

| Im ||66 Tbs. |
| Is ||246 Tbs. |
| 1I ||269 Tbs. |
| IlTm |[310 Tbs. |
| s |[196 Tbs. |
| IV ||277 Tos. |

| Adjusted ASD Capacity |{196 Ihs.

Revision 1: 04/03/2024




PROJECT: Window Installation Calculations — M600 Fixed

BY: TAD DATE: 2/16/2024

intertek

PROJECT NO.: Q9365.01-122-34-r1

CKD: ARK SHEET: 21 OF 40

#12 x 1-1/2" Wood Screw

0.08" thick 6063-T6 Aluminum Strap Anchor
1/4" Maximum Shim Space

G = 0.55 Minimum SYP 2x Wood Blocking

Allowable Shear of #12 x 1-1/2" Wood Screw
Z'=247 b (Limited by Mode llls, See Following Page)

Bearing of #12 x 1-1/2" Wood Screw on Strap Anchor
Va = 2DtFu/ny
V,=2(0.216")(0.08")(30,000 psi)/3.0
Va=3461b

Bending of #12 x 1-1/2" Wood Screw
L=1/4" (maximum shim space)
S =mnd3/32 =m(0.171")3/32 = 0.00049 in3

Fob = (1.3)(0.6Fy) = (1.3)(0.6)(90,000 psi) = 70,200 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.00049 in3)(70,200 psi)/0.25" = 276 Ib

Capacity of Connection is 247 |b
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Alternate Installation — Strap Anchor to Wood (Continued)

| Main Member T}'pe||| Southern Pine w |
| Main Member Thickness|| 1.5 in. w |
Main I'LIet;ber: Angle ‘.Jf [% |
oad to Grain
| Side Member T}'pe||| Steel v
| Side Member Thickness|| 20 gage |
Side Member: Angle of]
Load to Grain|| ©
| Wood Scraw'."\'umherl" 12 (D = 0.216 in.} w |
| Length||| 1.5 in. v
| Load Duration Fnctur“lél:: = 1.6 w |
| Wet Service Fnctur“léwl = 1.0 v
| End Grain Fncturl"éeg = 1.0 |
| Temperature Fnctur“lét = 1.0 w |
Calculate Connection Capacity
I Connection Yield Mode Descriptions I I Limits of Use I
I Diaphragm Factor Help I I Load Duration Factor Help I I Technical Help I

Show Printable View I

Connection Yield Modes

| Im ||709 Ibs. |
| Is ||276 Ibs. |
| 1I ||286 Ibs. |
| IlIm ||348 Ibs. |
| iiE ||247 Ibs. |
| IV (|349 Ibs. |

Adjusted ASD Capacity  |[247 Ibs.
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Alternate Installation — Strap Anchor to Steel Stud

#10-16 TEKS Screw

0.08" thick 6063-T6 Aluminum Strap Anchor
1/4" Maximum Shim Space

Minimum 18 gauge 33 KSI Steel Stud

Allowable Shear of #10-16 TEKS Screw

Pss/Q =573 Ib (ESR-1976)

Bearing of #10-16 TEKS Screw on Strap Anchor
Va = 2DtFu/ny
V, =2(0.190")(0.08")(30,000 psi)/3.0
Va=3041b

Bearing of #10-16 TEKS Screw on Steel Stud
Va = 2.7DtFyw/3.0
V. = 2.7(0.190")(0.0478")(45,000 psi)/3.0
Va=3671b

Tilting of #10-16 TEKS Screw in Steel Stud
Va =4.2(t23D)Y2Fyy2/ns
V. =4.2(0.0478"3 x 0.190")2(45,000 psi)/3.0
Va=2871b

Bending of #10-16 TEKS Screw
L =1/4" (Maximum Shim Space)
S =nd3/32 =n(0.190")3/32 = 0.00067 in3

Fb = (1.3)(0.6Fy) = (1.3)(0.6)(92,000 psi) = 71,760 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.00067 in3)(71,760 psi)/0.25" = 385 Ib

Capacity of Connection is 287 |b
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#12-14 TEKS Screw

0.08" thick 6063-T6 Aluminum Strap Anchor
1/4" Maximum Shim Space

Minimum 18 gauge 33 KSI Steel Stud

Allowable Shear of #12-14 TEKS Screw

Pss/Q =724 1b (ESR-1976)

Bearing of #12-14 TEKS Screw on Strap Anchor
Va = 2DtFu/ny
V,=2(0.216")(0.08")(30,000 psi)/3.0
Va=3461b

Bearing of #12-14 TEKS Screw on Steel Stud
Va = 2.7DtFyw/3.0
V. =2.7(0.216")(0.0478")(45,000 psi)/3.0
V.=4181b

Tilting of #12-14 TEKS Screw in Steel Stud
Va =4.2(t23D)Y2Fw2/ns
V. =4.2(0.0478"3 x 0.216")2(45,000 psi)/3.0
Va=3061b

Bending of #12-14 TEKS Screw
L =1/4" (Maximum Shim Space)
S =nd3/32 =n(0.210")3/32 = 0.00091 in3

Fb = (1.3)(0.6Fy) = (1.3)(0.6)(92,000 psi) = 71,760 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.00091 in3)(71,760 psi)/0.25" = 521 Ib

Capacity of Connection is 306 Ib
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Alternate Installation — Strap Anchor to Concrete

3/16" Hilti Kwik-Con+ Anchor

1-1/2" Minimum Edge Distance, 1" Minimum Embedment, 2" Minimum Spacing

1/4" Maximum Shim Space
0.08" thick 6063-T6 Aluminum Strap Anchor
Minimum f'c = 3,000 psi Concrete

Allowable Shear of 3/16" Hilti Kwik-Con+ Anchor
Pss/Q=2151b (NOA-No. 21-0628.20)

Bearing of 3/16" Hilti Kwik-Con+ Anchor on Strap Anchor
Va = 2DtFu/ny
V, = 2(0.170")(0.08")(30,000 psi)/3.0
Va=2721b

Bending of 3/16" Hilti Kwik-Con+
L =1/4" (Maximum Shim Space)
S =nd3/32 =n(0.170")3/32 = 0.000482 in3

Fo = (1.3)(0.6Fy) = (1.3)(0.6)(137,000 psi) = 106,860 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.000482 in3)(106,860 psi)/0.25" = 412 Ib

Capacity of Connection is 215 |b
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Alternate Installation — Strap Anchor to CMU

3/16" Hilti Kwik-Con+ Anchor

1-1/2" Minimum Edge Distance, 1" Minimum Embedment, 3" Minimum Spacing

1/4" Maximum Shim Space
0.08" thick 6063-T6 Aluminum Strap Anchor
Minimum ASTM C90 CMU Block

Allowable Shear of 3/16" Hilti Kwik-Con+ Anchor
Pss/Q=1501b (NOA-No. 21-0628.20)

Bearing of 3/16" Hilti Kwik-Con+ Anchor on Strap Anchor
Va = 2DtFu/ny
V, = 2(0.170")(0.08")(30,000 psi)/3.0
Va=2721b

Bending of 3/16" Hilti Kwik-Con+
L =1/4" (Maximum Shim Space)
S =nd3/32 =n(0.170")3/32 = 0.000482 in3

Fo = (1.3)(0.6Fy) = (1.3)(0.6)(137,000 psi) = 106,860 psi (1.3 factor for weak axis bending)

Fo = M/S = (VL/2)/S (L/2 for guided bending)
V = 2SFp/L = (2)(0.000482 in3)(106,860 psi)/0.25" = 412 Ib

Capacity of Connection is 150 |b
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Glass Analysis
72” x 120” - 5/16” FT Glass

Details

Selected standard; ASTM E1300 Extended Basic

Glazing Construction (Double Glazed Insulating Unit)

Exterior Lite Properties (5/16 in. Monolithic)

Construction: 5/16 in. (FT})

Airspace Properties

Thickness: 0.375in.
Interior Lite Properties (5/16 in. Monolithic)
Construction: 5/16 in. (FT)
Load Resistance
Short Duration (3 Sec)
Description MFL GTF LSF LR
Exterior Lite 29.1 psf 3.60 1/0.500 210 psf
Interior Lite 29.1 psf 3.60 1/0.500 210 psf
Long Duration {30 Days)
Description MFL GTF LSF LE
Exterior Lite 29.1 psf 2.85 1/0.500 166 psf
Interior Lite 29.1 psf 2.85 1/0.500 166 psf
Comparisons
Short Duration
70.0 psf 3.00 sec == 210 psf QK
Approximate center of glass deflection
Exterior Lite 1.05 in.
Interior Lite 1.05 in.
Long Duration
0.00 psf 30.0 day == 166 psf oK
Approximate center of glass deflection
Exterior Lite < 0.04 in
Interior Lite < .04 in

Notes

Load resistance values are computed in accordance with ASTM E1300-16 Section 6.2
and are based on non-factored load values calculated in a manner consistent with

those presented in ASTM E1300-16.
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60” x 99” — %4” HS Glass

Analys_ls 1 March 08, 2024
Load Resistance Report

Details

Selected standard: ASTM E1300 Extended Basic

Glazing Construction (Double Glazed Insulating Unit)

Exterior Lite Properties (1/4 in. Monolithic)
Construction: 1/4 in. (HS)

Airspace Properties
Thickness: 0.480 in.

Interior Lite Properties (1/4 in. Monolithic)
Construction: 1/4 in. (HS)

Load Resistance
Short Duration (3 Sec)

Description NFL GTF LSF LR
Exterior Lite 28.0 psf 1.80 1/0.500 101 psf
Interior Lite 28.0 psf 1.80 1/0.500 101 psf
Long Duration (30 Days)
Description NFL GTF LSF LR
Exterior Lite 28.0 psf 1.25 1/0.500 69.9 psf
Interior Lite 28.0 psf 1.25 1/0.500 69.9 psf
Comparisons
Short Duration
70.0 psf 3.00 sec <= 101 psf oK
Approximate center of glass deflection
Exterior Lite 1.04 in.
Interior Lite 1.04 in.

Long Duration
0.00 psf 30.0 day <= 69.9 psf oK
Approximate center of glass deflection
Exterior Lite < 0.0
Interior Lite < 0.04 in.

Notes

Load resistance values are computed in accordance with ASTM E1300-16 Section 6.2
and are based on non-factored load values calculated in 2 manner consistent with
those presented in ASTM E1300-16.
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60” x 60” — %” AN Glass

Analysis 1
Load Resistance Report

February 07, 2024

Details

Selected standard: ASTM E1300 Extended Basic

Glazing Construction {Double Glazed Insulating Unit)

Exterior Lite Properties (1/4 in. Monolithic)

Construction: 1/4 in. (AN)

Airspace Properties

Thickness: 0.480 in.

Interior Lite Properties (1/4 in. Monolithic)

Construction: 1/4 in. (AN)

Load Resistance

Short Duration (3 Sec)

Drescription MFEL GIF LSF LR
Exterior Lite 44.8 psf 0.200 1/0.500 80.6 psf
Intenor Lite 44.8 psf 0.900 1/0.500 80.6 psf
Comparisons
Scenario 1

80.0 psf 3.00 sec == 80.6 psf
Approximate center of glass deflection
Exterior Lite
Interior Lite

MNotes

Ok

0.65 in.
0.65 in.

Load resistance values are computed in accordance with ASTM E1300-16 Section 6.2
and are based on non-factored load values calculated in @ manner consistent with

those presented in ASTM E1300-16.
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72” x 96” Unit, 70” x 70” Glazing — %" HS Glass

Analy.ﬁ_ls 1 February 07, 2024
Load Resistance Report

Details

Selected standard: ASTM E1300 Extended Basic

Glazing Construction {Double Glazed Insulating Unit)

Exterior Lite Properties (1/4 in. Monolithic)
Construction: 1/4 in. (HS)

Airspace Properties

Thickness: 0.480 in.

Interior Lite Properties (1/4 in. Monolithic)
Construction: 1/4 in. (HS)

Load Resistance

Short Duration (3 Sec)

Description MEL GIF LSE LR

Exterior Lite 35.3 psf 1.80 1/0.500 127 psf

Interior Lite 35.3 psf 1.80 1/0.500 127 psf
Comparisons

Scenario 1
65.0 psf 3.00 sec <= 127 psf

(8] 4
Approximate center of glass deflection
Exterior Lite 0.80 in.
Interior Lite 0.80 in.

MNotes

Load resistance values are computed in accordance with ASTM E1300-16 Section 6.2
and are based on non-factored load values calculated in @ manner consistent with
those presented in ASTM E1300-16.
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M600 Intermediate Horizontal Analysis

Properties

¥
3
e
P
&
B =
- e
= =
o
Lo )
=]
=
1297 in 1.953in
3.250in
Geometric Properties Overall Properties
Area 1.025 in~2 Depth 1.875in
Ix 0.218 in~4 Perimeter 13.756in
Ly 0.000 in~4 Weight 0.103 Ibfin
Iy 1.162 in"~4 Width 3.250 in
S+ 0.233 in"~3
G- 0.233 in"~3
Sy+ 0.595 in"~3
Sy- 0.896 In~3
Xc -0.328 in
Yc 0.000 in
[ 0.462 in
ry 1.065 in
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Horizontal Wind Load Analysis

Quaker

Cheam R2
Intertek
2/16/2024 10:48  File: ME00 Fixed Int Horiz &5 ps

ME00 Fixed Horiz WL &5 psf

By: TAD
Deflection Results
Max. Deflection = -0.3746"  Lf182 {Span 1, & 34.137)
Stress Results
Span Mi{in-1b])  fb-m(ksi]
1 £ 14,137 = L2534 13.332
Member Information
Span Length{in) I{in*4) 5(in"3) Elpsi)
1 EB. 250 1.162 0.355 1.0etT 2‘ )
e =
i3 T
g =
Distributed Load Information o "
Span wl(#/in) W(#/in) ¥1(in) ¥2(in)
1 0.000 10.833 0. 000 12.000
10.833 21 ERT 12.000 14,123
Z1. 66T 10.833 34,125 36.230
10,833 0. 000 3E. 230 68,230
Jupport Reactions
Joint Pounds
425
2 425

Allowable Stress = 15,152 psi < 15,552 psi by 2.6%, OK
Allowable Defleciton = 68.25”/180 = 0.379” > 0.375”, OK
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Horizontal Dead Load Analysis

2/16/2024 11:01

Quaker

Cheam RZ
Intertek
File: M&600 Fixed Int Horiz DL

M&(Q() Fixed Horiz DL

By: TAD
<Ec~1
Deflection Besults o7 # 2
Max, Deflection = -0.1032"  Lfee2 {Span 1, & 34.13")
Stress Results
Span Miin-1b) fb-m(ksi]
1 g 12.24" = a8 1.EES
Member Information
Span Length{in) I{in"4) 5{in"3) E(psi)
1 BB 250 0.218 b.231 1.0=47
%
Py
(I.I‘]
Point Load Information '
Span PiE) lin)
1 87.000 4.000
87,000 £4.250
Support Beactions
Joint Pounds
1 &7
2 &7
o7&
— -
=k~

Allowable Stress = O.K.B.I

Allowable Deflection = 0.125” > 0.1032”, OK

*Locate setting blocks at 6” from the horizontal ends to meet allowable deflection*
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NAIL FIN ALTERNATE ANCHORAGE

Punched Opening Anchor Reactions

Nail Fin Anchorage

Substrate

Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Nail Fin
#12 Wood Screw at Nail Fin
#10-16 TEKS at Nail Fin
#12-14 TEKS at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin

Punched Opening Anchor Reactions

Nail Fin Anchorage

Substrate

Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Nail Fin
#12 Wood Screw at Nail Fin
#10-16 TEKS at Nail Fin
#12-14 TEKS at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin

Punched Opening Anchor Reactions

Nail Fin Anchorage

Substrate
Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Nail Fin
#12 Wood Screw at Nail Fin
#10-16 TEKS at Nail Fin
#12-14 TEKS at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin

Punched Opening Anchor Reactions

Nail Fin Anchorage

Substrate
Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Nail Fin
#12 Wood Screw at Nail Fin
#10-16 TEKS at Nail Fin
#12-14 TEKS at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin
3/16" Hilti Kwik-Con II+ at Nail Fin

70.00
JAMBS HEAD/SILL
Anchor Width,w Height,h R Ci:::::‘::d Cﬂf:r(::d
Capacity  (inch) (inch) . (Ib/in) Spacing . (Ib/in) Spacing
1041b 60.00 99.00 10.16 10" 7.29 14"
1181b 60.00 99.00 " 10.16 12" 7 729 16"
1161b 60.00 99.00 " 10.16 11" " 729 16"
1171b 60.00 99.00 " 10.16 12" 7 729 16"
1121b 60.00 99.00 " 10.16 11" ¥ 729 15"
1161b 60.00 99.00 " 10.16 11" " 729 16"
65.00
JAMBS HEAD/SILL
Anchor Width, w Height,h R ci::l::::d R cii:::ila;:d
Capacity  (inch) (inch) , (Ib/in) Spacing , (Ib/in) Spacing
1041b 72.00 96.00 10.16 10" 8.75 12"
1181b 72.00 96.00 " 10.16 12 7 875 13"
1161b 72.00 96.00 " 10.16 11" " 875 13"
1171b 72.00 96.00 " 10.16 12 7 875 13"
1121b 72.00 96.00 " 10.16 11" " 875 13"
1161b 72.00 96.00 " 10.16 11" 7 875 13"
70.00
JAMBS HEAD/SILL
Anchor Width,w Heighth R Cﬂ;‘:i:‘;:d R Cﬂz‘éi:‘::d
Capacity  (inch) (inch) , (Ib/in) Spacing , (Ib/in) Spacing
104 1b 72.00 120.00 7 1225 8" 8.75 12"
1181b 72.00 120.00 7 12.25 10" 7 875 13"
1161b 72.00 120.00 7 12.25 9" ¥ 875 13"
1171b 72.00 12000 " 1225 10" 7 875 13"
1121b 72.00 12000 7 12.25 9" " 875 13"
1161b 72.00 120.00 7 12.25 9" ¥ 875 13"
80.00
JAMBS HEAD/SILL
Anchor Width,w Heighth R cﬂ;‘:r;:d R Cﬂ;‘:ﬁ:d
Capacity  (inch) (inch) , (Ib/in) Spacing , (Ib/in) Spacing
1041b 60.00 60.00 8.33 12" 7.29 14"
1181b 60.00 60.00 " 833 14" 7 729 16"
1161b 60.00 60.00 " 833 14" " 729 16"
1171b 60.00 60.00 " 833 14" 7 729 16"
1121b 60.00 60.00 " 833 13" 7 729 15"
1161b 60.00 60.00 " 833 14" " 729 16"
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STRAP ANCHOR ALTERNATE ANCHORAGE

Punched Opening Anchor Reactions

Strap Anchorage

Substrate

Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Strap
#12 Wood Screw at Strap
#10-16 TEKS at Strap
#12-14 TEKS at Strap
3/16" Hilti Kwik-Con II+ at Strap
3/16" Hilti Kwik-Con II+ at Strap

Punched Opening Anchor Reactions

Strap Anchorage

Substrate

Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Strap
#12 Wood Screw at Strap
#10-16 TEKS at Strap
#12-14 TEKS at Strap
3/16" Hilti Kwik-Con II+ at Strap
3/16" Hilti Kwik-Con II+ at Strap

Punched Opening Anchor Reactions

Strap Anchorage

Substrate
Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Strap
#12 Wood Screw at Strap
#10-16 TEKS at Strap
#12-14 TEKS at Strap
3/16" Hilti Kwik-Con II+ at Strap
3/16" Hilti Kwik-Con II+ at Strap

Punched Opening Anchor Reactions

Strap Anchorage

Substrate
Wood

Steel Stud

Concrete
CMU

Window Design Pressure:

Anchor
#10 Wood Screw at Strap
#12 Wood Screw at Strap
#10-16 TEKS at Strap
#12-14 TEKS at Strap
3/16" Hilti Kwik-Con II+ at Strap
3/16" Hilti Kwik-Con II+ at Strap

70.00

Anchor

Capacity
194 1b
2471b
2871b
3061b
2151b
1501b

65.00

Anchor

Capacity
194 1b
2471b
2871b
3061b
2151b
1501b

70.00

Anchor

Capacity
194 1b
247 1b
2871b
3061b
2151b
1501b

80.00

Anchor

Capacity
194 1b
2471b
2871b
3061b
2151b
1501b

(inch)
60.00
60.00
60.00
60.00
60.00
60.00

(inch)
72.00
72.00
72.00
72.00
72.00
72.00

(inch)
72.00
72.00
72.00
72.00
72.00
72.00

(inch)
60.00
60.00
60.00
60.00
60.00
60.00

Width, w Height, h

(inch)
99.00
99.00
99.00
99.00
99.00
99.00

Width, w Height, h

(inch)
96.00
96.00
96.00
96.00
96.00
96.00

Width, w Height, h

(inch)
120.00
120.00
120.00
120.00
120.00
120.00

Width, w Height, h

(inch)
60.00
60.00
60.00
60.00
60.00
60.00

LI I B I I | LI I B B . | L I I B B I |

LI I B I I |

JAMBS HEAD/SILL

R Calculated R Calculated
Anchor Anchor

(Ib/in) Spacing (Ib/in) Spacing
10.16 19" " 729 27"
10.16 24" " 729 34"
10.16 28" 7 729 39"
10.16 30" 7 729 42"
10.16 21" ¥ 729 29"
10.16 15" " 729 21"
JAMBS HEAD/SILL

R Calculated R Calculated
Anchor Anchor

(Ib/in) Spacing (Ib/in) Spacing
10.16 19" " 875 22"
10.16 24" 7 875 28"
10.16 28" 7 875 33"
10.16 30" 7 875 35"
10.16 21" " 875 25"
10.16 15" 7 875 17"
JAMBS HEAD/SILL

R Calculated R Calculated

Anchor Anchor

(Ib/in) Spacing (Ib/in) Spacing
12.25 16" 7 875 22"
12.25 200 7 875 28"
12.25 23" ¥ 875 33"
12.25 25" 7 875 35"
12.25 18" " 875 25"
12.25 12 7 875 17"
JAMBS HEAD/SILL

R Calculated R Calculated

Anchor Anchor

(Ib/in) Spacing (Ib/in) Spacing
8.33 230 7 729 27"
8.33 30" " 729 34"
8.33 34" " 729 39"
8.33 37 7 729 42"
8.33 26" " 729 29"
8.33 18" " 729 21"
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REFERENCE MATERIAL

TEKS Screw References

TABLE 5—FASTENER STRENGTH OF SCREWS"% %45

SCREW DIAMETER ALLOWABLE FASTENER STRENGTH NOMINAL FASTENER STRENGTH
DESIGNATION (in.) Tensile, P,/Q (Ibf) | Shear, P,./Q (Ibf) Tensile, Py, (Ibf) Shear, P,, (Ibf)
10-16 0.190 885 573 2654 1718
12-14 0.216 1184 724 3551 2171
12-24 0.216 1583 885 4750 2654
=14 0.250 1605 990 4816 2970
/,-28 0.250 1922 1308 5767 3925

For Sl: 1 inch = 25.4 mm, 1 Ibf = 4.45 N.

'For tension connections, the least of the allowable pull-out, pullover, and fastener tension strength found in Tables 2, 3, and 5, respectively, must be used for

design.

“For shear connection, the lower of the allowable shear (bearing) and the allowable fastener shear strength found in Table 4 and 5, respectively, must be used for

design.

*See Section 4.1 for fastener spacing and end distance requirements.

*Nominal strengths are based on |aboratory tests

*To calculate LRFD values, multiply nominal strength values by the LRFD @ factor of 0.5.

TABLE 22.11 (Spaced Threads)

6063-T6

MNominal D Aluminum Thickness (Inches)

Thread | Nominal

Diameter| Thread 0.038 0.060 0.072 0.080 0.094 0.125 0.156 0.188 0.250 0.312 0.375

& Thread | Diameter

Perinch | (Inch) Allowable Pullout (Pounds)
#8-18 0.1640 53 a3 100 132 155 235 350 468 669 835 1004
#10-16 0.1900 61 a6 116 153 180 239 372 509 775 968 1163
#12-14 0.2160 - 110 132 174 204 271 374 530 833 1100 1322
1/4-14 0.2500 -- 127 152 201 236 314 433 614 964 1273 1530
5/16-12 | 0.3125 - - -- - -- - -- 809 1334 1860 2296
3/8-12 0.3750 - -- =5 - == = -- 971 1601 2232 2755

Fy(Tensile Ultimate Strength)
Fy(Tensile Yield Strength)

6063-T6
30000 psi
25000 psi

Shading indicates transition region.

NOTE 32:

4l ko

ut not shown for aluminum

ness fess than appreximately 2
ier connections and embrittlement need to be checked separately.

a

threads, unless tested at a lesser thickness.
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Pan Head w/

WOOD SCREWS

Pan Head W/ TYPE-17 DEEP THREAD

Pan PHiLLirs Recess Deer Threao Wooo Screw witH Tyere-17 Point
Mominal 'y H " ] o T Torque
Dlan:m Head Diameter | Head Height Sy . Msjor Threaded Length iﬁﬂ'm Racons
Thresds Penelration Depth | Diameber Diameier screws) Sime
perinch | pax Min Max Min Max Min Rel Max Min L=1" L=1" Min
613 | 0270 | 0256 | ooe7 |owa7 | ooen | owoss | 058 | 0942 | 0431 |Full threed | 266 theesd | 241 o
742 | 0296 | 0261 | 0106 |owee | ooee | owes | oo | 0156 | 0147 |Full treed| 2Gmeesn | 28 oz
B-11 032z | 0306 | 0115 (0105 | 0o0s7 | 0071 | 0475 | 0468 | 0158 |Full tread | 2% thresd | 37 a”
108 | 0373 | 0357 | 0433 (o422 | 0463 | ooee | o482 | 0484 | 01BS |Full treed| 26 theesd | 55 #2
126 | 0425 | 0407 | 0151 |0139 | 012 | oooee | o2s2 | 0230 | 0213 |Full tresd | 2G theesd | 64 #

Up to S8 £0.03
Tolerancs on Cwver 506 o 1.5 £0.05
Length Over 1510 2.75" £ 006
Ower 2.75° £0.08

| An exlemaly hreaded lasiener wilh 2 dome-ghapsd head, croes recesa and 2 single lead Fread. The shank has a reduced dameter and a chip
Fnacriprion cavily cul oul wheene e final several hveas end ai the Tip.
The deeper thread design ofers grealer resistance fo pullout foemes Lsed in emdronments where COrossion resislants i neccesary. The
Applications Popular in lastening cabinel hardware in locatiors that do not requiee e | type-17 point enables the screw 1o morne easily penetrale e maledal
Advaniages P to euintersink. The chip cavity (o suger point] ane designed io attach Iriiy which iTs Raslened Cam be usad in parficle baged, wood and
hinges o the edge of hantwood lace Irames. some plagiics
Malerial CHlE - 1022 case-handered stesd 18-B Stainkess Sleal
Surface Hardness Wickers 430 HV minimum
Case Depth 0004 - uDDgr
Torgue Sew valies in above tabie
5
Plating See Appendi-A for plating inkemation Stainkess desp thiead screws a;:iummalg.- suppiied withoul addtioral
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SELF- TAPPING SCREWS

Hex & Hex Washer Heads HEAD DIMENSIONS

f
Is
}

- ¥
W)

T
1

A

e

@

-l

-

Hex & Hex WasHer Heaps For SeELF-Tapping & SeLF-DRiLLING Screws  ASMEBEESS
A w H F u J T
Hominal Width Across g . Diameter of Thickness of .

Sizg Flats [:A::::; Height of Head Washer Washer Width of Slot Depth of Slot
Max Min Min Max Min Max Min Max Min Max Min Max Min
4 88 | 181 | 202 | oeo | o040 | 243 | 25 | o9 | om | ome | om0 | o3 | oos
& 250 | 244 | 72 | oo | oso | 3z | s | oos | s | oee | om0 | o048 | oms
7 250 | 244 | 272 | po3 | oso | aze | m02 | o029 | o7 | e | o3n | os4 | oa0
8 250 | 244 | 272 | 10 | oos | s | s | o3 | e | os4 | pas | oss | .oso
10 a2 | 305 | 340 | 120 | 05 | 414 | 28 | o3 | o9 | os0 | oso | ove | os7
2 a2z | 305 | 340 | 155 | 39 | 432 | ses | oae | oe2 | o087 | oss | oo | o7
14 ars | 367 | 400 | 190 | 72 | s20 | a4s0 | oS0 | o@0 | o075 | o84 | o1 | oms
(standergy| 375 | 267 | 409 | aso | 472 | se0 | 480 | oso | oa | o7s | oe4 | 01 | oss
; ”“H] 438 | 428 | a4 | 188 | 5o | e | 574 | o055 | o020 | ome | o7z | 0 | ooo
oty | 438 | 428 | a4sa | 230 | a7z | 76 | se4 | o83 | 040 | ome | ov2 | 422 [ 0e
o8 | 00 | 4ss | ses | 230 | 208 | 676 | 624 | o055 | oas | ome [ o072 | 22 | 00
am s62 | 551 | G4 | 285 | 2o | 7eo | 7eo | oes | a7 | ome | om | ase | aa
wee | 750 | 735 | m2o0 | 400 | 267 | 1040 | os0 | oms | o0so | 06 | oo | 190 | e

* Sl dirmaritions for 172-inch diamater hex washer haad tapping screws are indepandient of ASME B18.6.3
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.
Tap & Clearance Drill Sizes Tap Drill Clearance Drill
75% Thread for S50% Thread for
Screw Major Threads Minor | Aluminum, Brass, & Steel, Stainless, Close Fit Free Fit
Size Diameter | Per Inch | Diameter Plastics & lron
Drill Size | Dec. Eq. | Drill Size | Dec. Eq. | Drill Size | Dec. Eq. | Drill Size | Dec. Eq.
0 0600 80 0447 3/64 0469 55 0520 52 0635 50 L0700
64 .0538 53 0595 1/16 0625
1 0730 = 0560 =3 0595 = 0635 48 0760 46 L0810
56 D641 50 0700 49 0730
2 .0B&0 oy D668 50 0700 T 0760 43 L0890 4 L0960
48 0734 47 0785 44 0860
3 0990 % 0771 G 0830 3 0890 37 1040 35 1100
40 0813 43 0890 41 0960
4 120 o 0864 a3 0935 20 0980 32 160 30 1285
40 0943 38 L1015 764 L1094
5 25 y” 0971 T 1040 5 100 30 1285 29 1360
32 0997 36 L1065 32 160
6 J138 o 2073 3 3130 3 700 27 1440 25 .1495
32 1257 29 L1360 27 1440
8 1640 i 799 T 1360 5 470 18 1695 16 ATIO
24 L1389 25 . 1495 20 A610
10 1900 2 1517 T 1590 18 1695 9 %60 7 2010
24 L1649 16 ATT0 12 1890
12 2160 28 AT22 14 L1820 10 .1935 2 2210 1 2280
32 ATTT 13 L1850 9 L1960
0 J1BE7 7 L2010 7/32 2188
1/4 2500 28 2062 3 2130 1 2280 F 2570 H 2660
32 2117 7132 2188 1 2280
18 L2443 F 2570 J 2770
516 3125 24 2614 | 2720 9/32 2812 P 3230 Q 3320
32 2742 9/32 (2812 L 2900
16 L2983 5/16 .25 Q 3320
3/8 3750 24 3239 Q .3320 5 .3480 W 3860 X .3970
32 .3367 11/32 .3438 T 3580
14 3499 U 3680 25/64 31906
7H6 A375 20 762 25/64 3906 13/32 4062 29/64 4531 15/32 4687
28 .3937 ¥ 4040 7 4130
13 A056 27764 4219 20/64 4531
1/2 5000 20 4387 29/64 4531 15/32 4688 33/64 5156 17/32 5312
78 4562 15/32 4688 15/32 .4hAR
12 4603 3/64 4844 33/64 5156
9/16 5625 18 4943 33/64 5156 17/32 5312 37/64 5781 19/32 5038
24 5114 33/64 5156 17/32 5312
11 5135 17/32 5312 9/16 5625
5/8 6250 18 5568 37/64 5781 19/32 5938 41/64 6406 21/32 6562
24 5739 37/64 5781 19/32 5938
11/16 BBTS 24 6364 41/64 6406 21/32 L6562 45/64 7031 23/32 7188
10 6273 /32 6562 11/16 6875
3/4 7500 16 6733 11/16 6875 45/64 7031 49/64 .T656 25/32 T812
0 .6BET 45/64 L7031 23/312 7188
13416 8125 20 7512 49/64 7656 25/32 7812 53/64 8281 27/32 8438
9 T387 49/64 7656 51/64 7969
7/8 BT50 14 TB74 13/16 (8125 53/64 8281 57/64 8006 29/32 9062
0 8137 53/64 8281 27/32 .B438
15/16 9375 20 8762 57/64 8906 29/32 0062 61/64 9531 31/32 9688
3 8466 7/8 8750 59/64 9219
1 1.000 12 8978 15/16 9375 61/64 9531 1-1/64 1.0156 1-1/32 1.0313
0 9387 61/64 9531 31/32 0688
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0 02/16/24 N/A Original report issue
1 04/03/24 3 Updated Product Certification numbers.

Added glass analysis information
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