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Scope 
 
Architectural Testing, Inc., an Intertek company, was contracted by Quaker Window & Doors to 
perform installation analysis for M600 Casement Windows on test report Test Reports 
G3075.01-801-47-R0, G3081.01-801-47-R1, H0885.01-801-47-R1, and H0898.01-801-47-R0. 
 
The analyses performed satisfy the methods and requirements of the following: 
 

Florida Building Code, Building, 8th Edition (2023).  International Code Council, 2023. 
 
ADM-2020 Aluminum Design Manual.  The Aluminum Association, Inc., 2020. 
 
AAMA TIR-A9-14 Design Guide for Metal Cladding Fasteners, Includes 2020 Addendum. 
American Architectural Manufacturers Association, 2014. 
 
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. 
 
GANA Glazing Manual, 50th Anniversary Edition  
 
ANSI/AWC NDS-2018 National Design Specification (NDS) for Wood Construction with 2018 
Supplement.  American Wood Council, 2018. 
 
NOA No. 21-0628.20 Hilti Kwik-Con+ Concrete and Masonry Screw Anchor 
 

The calculations presented herein are for the integrity of the window installations based on 
wind load only. The weather tightness of the installation is not addressed by this report.  The 
air/water/structural performance of the individual products is not proven by this report.   
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Certification of Independence 
 
In accordance with Rule 61G20-3 Florida Administrative Code,  Architectural Testing, Inc. 
hereby certifies the following: 
 

• 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. 

 

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

 

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

 

• Tanya A. Dolby, P.E. and Adam R. 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 M600 Casement Windows and the corresponding 
performance level established by testing. 
 
Table 1 Summary of Test Results 

Series/Model Test Report Number 
Product 

Certification 
Size 

(W x H) 
Performance 

M600 Casement 
Window 

G3075.01-801-47 
(Revision 0, 11/21/16) 

NI013458-R1 48" x 84" +/- 70 psf 

M600 Twin 
Casement Window 

G3081.01-801-47 
(Revision 3, 04/06/18) 

NI013458.01-R1 72" x 96" +/- 70 psf 

M600 Casement 
Window 

H0885.01-801-47 
(Revision 1, 03/09/18) 

NI013806-R1 36" x 72" +/- 70 psf 

M600 Casement 
Window 

H0898.01-801-47 
(Revision 0, 05/17/17) 

NI013806.01-R1 36" x 96" +/- 70 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). 
 
 
As-Tested Installation Analysis 
The specimen was secured to a 2x Spruce-Pine-Fir wood buck with #6 x 1-5/8” course thread 
wood/deck screws.  The as-tested installation method is evaluated on page 5 and the 
established design capacity summarized in Table 2.  Alternate anchorage is shown in Table 3 
and Table 4 with on center spacings in Table 5 and Table 6 on pages 8 and 9.    
    
 
Table 2 As-Tested Anchorage Design Capacities 

Installation Connection Capacity Comments 

Nailing Fin 
to Wood 

#6 PH Wood Screw 72 lb 
1. Limited by pull-over 
2. 1 ½” minimum penetration 
3. G = 0.55 Minimum SPF 
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Anchorage Requirements 
 
#6 x 1-5/8” course thread wood/deck screws actual test anchor capacity based on tested 
spacing: 
  
 

Width, w Height, h R

Anchor 

Spacing

(inch) (inch) w/h gamma (lb/inch) (in)

Design Pressure 70.0 psf

Anchor Capacity 135.0 lb (#6 PH to Wood)

G3075.01-801-47 Jamb 48.00 84.00 1.75 0.497 11.61 12

Design Pressure 70.0 psf

Anchor Capacity 110.0 lb (#6 PH to Wood)

G3081.01-801-47 Jamb 36.00 96.00 2.67 0.505 8.84 12

Design Pressure 70.0 psf

Anchor Capacity 110.0 lb (#6 PH to Wood)

H0885.01-801-47 Jamb 36.00 72.00 2.00 0.503 8.80 12

Design Pressure 70.0 psf

Anchor Capacity 150.0 lb (#6 PH to Wood)

H0898.01-801-47 Jamb 36.00 96.00 2.67 0.505 8.84 17

Window Mark

 
 
 
Glazing analysis for tested units are shown on pages 30 to 33.  The glass Load Resistance were 
greater than the tested design pressures. 
 
Calculated alternate anchors on the following pages are shown for 70 psf design pressure, #10, 
#12, and 3/16” fasteners into wood, metal stud, and concrete substrates. 
  
The alternate anchorage conditions have design capacities which are comparable to or exceeds 
the least capacity of the as tested anchorage.  All anchorage is installed 3” from corners and at 
the spacing calculated shown on pages 8 and 9 of 41 for 70 psf Design Load.  Maximum shim 
space between the window frame and surrounding substrate is 1/4” for all conditions.  Anchors 
must be fully shimmed and supported. 
 
Note:  G3081.01-801-47 Dual Casement anchor spacing is calculated for each individual 36” 
wide window.  The intermediate mullion reactions are transferred to the mid-point of the head 
and sill.  Reference Dual Casement Mullion end reaction notes on pages 8 and 9 and mullion 
analysis on pages 28 and 29. 
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Alternate Anchorage Capacities 
 
 
Table 3 Alternate Anchorage Capacity – Nail Fin 

Installation Connection Capacity Comments 

Nailing Fin 
to Wood 

#10 PH Wood Screw   114 lb 
1. Limited by pull-over 
2. 1 ½” minimum penetration 
3. G = 0.55 Minimum SYP 

Nailing Fin 
to Wood 

#10 Round Washer Head 
Wood Screw 

178 lb 
1. Limited by pull-over 
2. 1 ½” minimum penetration 
3. G = 0.55 Minimum SYP 

Nailing Fin 
to Wood 

#12 PH Wood Screw  
 

130 lb 
4. Limited by pull-over 
5. Full penetration +3 threads 
6. G = 0.55 Minimum SYP 

Nailing Fin 
to Steel 

#10 HWH TEKS Screw  
 

128 lb 
1. Limited by pull-out 
2. Full penetration +3 threads 
3. Min 18 gauge 33 KSI steel 

Nailing Fin 
to Steel 

#12 HWH TEKS Screw  
 

136 lb 
1. Limited by pull-over 
2. Full penetration +3 threads 
3. Min 18 gauge 33 KSI steel 

Nailing Fin 
to Concrete 

3/16" Hilti Kwik Con+ 123 lb 
1. Limited by tension 
2. 1” minimum embedment 
3. 3,000 psi concrete 

Nailing Fin 
to CMU 

3/16" Hilti Kwik Con+ 128 lb 
1. Limited by tension 
2. 1” minimum embedment 
3. C90 concrete block 
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Table 4 Alternate Anchorage Capacity – Strap Anchor 

Installation Connection Capacity Comments 

Nailing Fin 
to Wood 

#10 PH Wood Screw   154 lb 
1. Limited by shear 
2. 0.08" thick 6063-T6 Aluminum 
3. G = 0.55 Minimum SYP 

Nailing Fin 
to Wood 

#10 Round Washer Head 
Wood Screw 

154 lb 
1. Limited by shear 
2. 0.08" thick 6063-T6 Aluminum 
3. G = 0.55 Minimum SYP 

Nailing Fin 
to Wood 

#12 PH Wood Screw  
 

193 lb 
1. Limited by shear 
2. Full penetration +3 threads 
3. G = 0.55 Minimum SYP 

Nailing Fin 
to Steel 

#10 HWH TEKS Screw  
 

287 lb 
1. Limited by tilting 
2. Full penetration +3 threads 
3. Min 18 gauge 33 KSI steel 

Nailing Fin 
to Steel 

#12 HWH TEKS Screw  
 

306 lb 
1. Limited by tilting 
2. Full penetration +3 threads 
3. Min 18 gauge 33 KSI steel 

Nailing Fin 
to Concrete 

3/16" Hilti Kwik Con+ 215 lb 
1. Limited by shear 
2. 1” minimum embedment 
3. 3,000 psi concrete 

Nailing Fin 
to CMU 

3/16" Hilti Kwik Con+ 150 lb 
1. Limited by shear 
2. 1” minimum embedment 
3. C90 concrete block 
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Required Anchor Spacing at 70 psf Design Pressure 
 
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 show required spacing for the 
evaluated anchorage conditions.  Results are summarized in the following table. 
 
Table 5 Nail Fin Anchorage Requirements 
 
 

Punched

36" x 72" 

Anchor Spacing

Punched

36" x 96" 

Anchor Spacing

Punched

48" x 84" 

Anchor Spacing

Dual

72" x 96" 

Anchor Spacing

70 psf 70 psf 70 psf 70 psf

#10-13 PH Wood Screw 13 13 10 13

#10-13 Round Washer

Head Wood Screw
20 20 15 20

#12-11 PH Wood Screw 15 15 11 15

#10 TEKS Screw 14 14 11 14

#12 TEKS Screw 15 15 12 15

Nailing Fin 

to Concrete
3/16" Hilti Kwik Con+ 14 14 11 14

Nailing Fin 

to CMU
3/16" Hilti Kwik Con+ 14 14 11 14

Nailing Fin 

to Steel

Nailing Fin 

to Wood

Substrate Anchor

 
 
If the spacing reported in Table 5 exceeds the as-tested spacing reported in Table 2, the as 
tested spacing shall govern.  Spacing  is limited to 12” on center maximum. 
 
Dual Casement Mullion end reaction = 683 lbs 

• In addition to the on center spaced anchors, locate a group of four (4) additional 
anchors at each intermediate mullion location, head and sill.  Four (4) total anchors 
spaced minimum 2” apart.  Available capacity in the two adjacent anchors will withstand 
114 lb minimum each.  
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Table 6 Strap Anchorage Requirements 
 

Punched

36" x 72" 

Anchor Spacing

Punched

36" x 96" 

Anchor Spacing

Punched

48" x 84" 

Anchor Spacing

Dual

72" x 96" 

Anchor Spacing

70 psf 70 psf 70 psf 70 psf

#10-13 PH Wood Screw 17 17 13 17

#10-13 Round Washer

Head Wood Screw
17 17 13 17

#12-11 PH Wood Screw 22 22 17 22

#10 TEKS Screw 32 32 25 32

#12 TEKS Screw 35 35 26 35

Strap 

Anchor 

to Concrete

3/16" Hilti Kwik Con+ 24 24 19 24

Strap 

Anchor 

to CMU

3/16" Hilti Kwik Con+ 17 17 13 17

Substrate Anchor

Strap 

Anchor 

to Wood

Strap 

Anchor 

to Steel

 
 
If the spacing reported in Table 6 exceeds the as-tested spacing reported in Table 2, the as 
tested spacing shall govern.  Spacing  is limited to 12” on center maximum. 
 
Dual Casement Mullion end reaction = 683 lbs 

• In addition to the on center spaced anchors, locate a group of four (4) additional 
anchors at each intermediate mullion location, head and sill.  Four (4) total anchors 
spaced minimum 2” apart.  Available capacity in the two adjacent anchors will withstand 
114 lb minimum each. 
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Reference Drawings   
 
The reference drawings are the basis of the analysis presented herein and may not reflect the 
requirements established by this analysis. 
 

• G3075.01-801-47-R0  – M600 Casement Window, 48” x 84”, AW-PG70, 11/21/16 

• G3081.01-801-47-R3 - M600 Twin Casement Window, 72” x 96”, AW-PG70, 04/06/18 

• H0885.01-801-47-R1 - M600 Casement Window, 36" x 72", AW-PG70, 03/09/18 

• H0898.01-801-47 - M600 Casement Window, 36" x 96", AW-PG70, 05/17/17 

• M600 Casement O.S. Installation Instructions, 08-15-2023 

• M600 Dual Casement O.S. Installation Instructions, 08-15-2023 
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As-Tested Installation – Nailing Fin to Wood Blocking 
 
#6 x 1-5/8" Pan Head Wood/Deck Screw (Non-Countersunk) 
Dws = (0.270” + 0.256”)/2 = 0.263” (Nominal Screw Head Diameter) 
DH = (0.142” + 0.131”)/2 + 0.011” = 0.148” (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 
 
¼” maximum shim space 
 

ASD Withdrawal         

            

Withdrawal of #6 Wood Screw       

            

  W' = 2,850(G²)(D)(Cd)(Cm)(Ct)(Ceg)(Ctn)(L)     

  W' = 2,850 (0.55^2)(0.137'')(1.6)(0.7)(0.7)(1.00)(1.0)(1.50'')   

  W' = 138 lb         

            

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-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.263" – 0.148")/3.0 
Pnov = 72 lb 

 
Calculated Capacity of Connection is 72 lb 

Actual Tested Capacity is 110 lb, 135 lb, and 150 lb 
Safety Factor = 110/72 = 1.5, 135/72 = 1.875, 150/72 = 2.1 

Qualifies 10% Increase to Alternate Anchor Capacity Based on Tested Unit 
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1 - Alternate Installation – #10 Pan Head Wood Screw, Nail Fin to Wood 
 
#10 Pan Head Wood Screw 
Dws = (0.373” + .0357”)/2 = 0.365” (Nominal Screw Head Diameter) 
DH = 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 
 
¼” 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 (0.55^2)(0.190'')(1.6)(0.7)(0.7)(1.00)(1.0)(1.50'')   

  W' = 192 lb         

            

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-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.365” – 0.201")/3.0 
Pnov = 104 lb 

 
Calculated Capacity of Connection is 104 lb 

Capacity of Connection at 10% Over is 114 lb (OK per Tested Capacity) 
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2 - Alternate Installation – #10 Round Washer Head Wood Screw, Nail Fin to Wood 
 
#10 Round Washer Head Wood Screw 
Dws = (0.500” + .472”)/2 = 0.486” (Nominal Screw Head Diameter) 
DH = 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 
 
¼” maximum shim space 
 

ASD Withdrawal         

            

Withdrawal of #10 Wood Screw       

            

  W' = 2,850(G²)(D)(Cd)(Cm)(Ct)(Ceg)(Ctn)(L)     

  W' = 2,850 (0.55^2)(0.190'')(1.6)(0.7)(0.7)(1.00)(1.0)(1.50'')   

  W' = 192 lb         

            

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 Round Washer Head Wood Screw 

Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.486" – 0.201")/3.0 
Pnov = 178 lb 

 
Calculated Capacity of Connection is 178 lb 
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3 - Alternate Installation – #12 PH Wood Screw, Nail Fin to Wood 
 
#12 Pan Head Wood Screw 
 
1-1/2" Minimum Penetration 
 
1/16" thick 6063-T6 Aluminum Nailing Fin 
 
G = 0.55 Minimum SYP 2x Wood Blocking 
 
¼” 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 (0.55^2)(0.216'')(1.6)(0.7)(0.7)(1.00)(1.0)(1.50'') 
 

  W' = 219 lb         

            

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 #12 PH Wood Screw 

Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.416" – 0.228")/3.0 
Pnov = 118 lb 

 
Calculated Capacity of Connection is 118 lb 

Capacity of Connection at 10% Over is 130 lb (OK per Tested Capacity) 
 



 

 
PROJECT: QUAKER M600 Casement Windows    BY:    TAD      DATE:  08/31/23 

PROJECT NO.: Q4430.01-122-34 CKD:  ARK      SHEET: 15   OF   41 

 
4 - Alternate Installation – #10 HWH TEKS Screw, Nailing Fin to Steel Stud 
 
#10 HWH TEKS Screw 
 
Full Penetration +3 Threads 
 
1/16" thick 6063-T6 Aluminum Nailing Fin 
 
Minimum 18 Gauge 33 KSI Steel Stud (Qualifies thicker and stronger steel) 
 
¼” maximum shim space 
 

Allowable Tension of #10-16 TEKS Screw 
Va = 885 lb   (ESR-1976) 

 
Pull-Over of #10 HWH TEKS Screw in Nail Fin 

Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.400" – 0.190")/3.0 
Pnov = 131 lb 

 
Pull-Out of #10 HWH TEKS Screw in Steel Stud 

Pnot = 0.85tcdFu2/3.0 
Pnot = 0.85(0.0478")(0.190")(45,000 psi)/3.0 
Pnot = 116 lb 

 
 

Calculated Capacity of Connection is 116 lb 
Capacity of Connection at 10% Over is 128 lb (OK per Tested Capacity) 
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5 - Alternate Installation – #12 HWH TEKS Screw, Nailing Fin to Steel Stud 
 
#12 HWH TEKS Screw 
 
Full Penetration +3 Threads 
 
1/16" thick 6063-T6 Aluminum Nailing Fin 
 
Minimum 18 Gauge 33 KSI Steel Stud (Qualifies thicker and stronger steel) 
 
¼” maximum shim space 
 

Allowable Tension of #12 HWH TEKS Screw 
Va = 1184 lb   (ESR-1976) 

 
Pull-Over of #12 HWH TEKS Screw in Nail Fin 

Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.0625")(30,000 psi)(0.415" – 0.216")/3.0 
Pnov = 124 lb 

 
Pull-Out of #12 HWH TEKS Screw in Steel Stud 

Pnot = 0.85tcdFu2/3.0 
Pnot = 0.85(0.0478")(0.216")(45,000 psi)/3.0 
Pnot = 131 lb 

 
 

Calculated Capacity of Connection is 124 lb 
Capacity of Connection at 10% Over is 136 lb (OK per Tested Capacity) 
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6 - Alternate Installation – Nail Fin to Concrete 
 
3/16" Hilti Kwik-Con+  Anchor 
Dws = 0.432” (Nominal Screw Head Diameter) Per Hilti Material Specification 
DH = 0.170” + 0.011” = 0.181” (Shank diameter + clearance) 
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 
Pss/Ω = 112 lb  (NOA-No. 21-0628.20) 
 

Pull-Over of 3/16" Hilti Kwik-Con II+ Anchor 
Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.062")(30,000 psi)(0.432" - 0.181")/3.0 
Pnov = 156 lb 

 
Capacity of Connection is 112 lb 

Capacity of Connection at 10% Over is 123 lb (OK per Tested Capacity) 
 
7 - 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 
Pss/Ω = 116 lb  (NOA-No. 21-0628.20) 
 

Pull-Over of 3/16" Hilti Kwik-Con II+ Anchor 
Pnov = Cpovt1Ftu1(Dws-Dh)/3.0 
Pnov = 1.0(0.062")(30,000 psi)(0.432" - 0.181")/3.0 
Pnov = 156 lb 

 
Capacity of Connection is 116 lb 

Capacity of Connection at 10% Over is 128 lb (OK per Tested Capacity) 
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8 - Alternate Installation –  Strap Anchor to Wood 
 
#10 x 1-1/2"  Wood Screw and #10 Round Washer Head 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' = 154 lb  (Limited by Mode IIIs, See Following 2 Pages) 
 

Bearing of #10 x 1-1/2"  Wood Screw on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.190")(0.08")(30,000 psi)/3.0  
Va = 304 lb 

 
Bending of #10 x 1-1/2" Wood Screw 

L = 1/4" (maximum shim space) 
S = πd3/32 = π(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) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.000345 in3)(70,200 psi)/0.25" = 194 lb 

 
 

Capacity of Connection is 154 lb 
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Alternate Installation – Strap Anchor to Wood (Continued) 
 
 

Lateral Design Strength of Wood Connections  ANSI / AWC NDS-2018

Data

Fastener

Fastener =

Shank Dia = 0.190 in.

Root Dia. = 0.152 in.

Fyb = 80,000 psi

Fastener length = 2.000 in.

Main Member

Material =

G = 0.55

θ = 90 <= (Angle of load to grain  0o < θ < 90o)

Fe = 3,350 psi Appendix J

Thickness = 1.500 in.

Side Member

Material =

G = N/A

θ = 0 <= (Angle of load to grain  0o < θ < 90o)

Fes = 37,500 psi NDS 2018

Thickness = 0.063 in.

Calculations

Lateral Bearing Factors

D = 0.152 in.

ℓm = 1.500 in.  

Kθ = 1.25 Table 12.3.1B

KD = 2.20 Table 12.3.1B

Re = 0.089 Table 12.3.1A

Rt = 23.81 Table 12.3.1A

k1 = 0.8593 Table 12.3.1A

k2 = 0.5399 Table 12.3.1A

k3 = 13.77 Table 12.3.1A

Rd

2.20 Table 12.3.1B

2.20 Table 12.3.1B

2.20 Table 12.3.1BIIIm, IIIs, IV

II

#10 Wood Screw

SPF

6063 T6 Aluminum

Yield Mode

Im, Is
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Alternate Installation – Strap Anchor to Wood (Continued) 
 

Lateral Design Values, Z

Mode Im = 347 lbf Eq 12.3-1

Mode Is = 163 lbf Eq 12.3-2

Mode II = 140 lbf Eq 12.3-3

Mode IIIm = 159 lbf Eq 12.3-4

Mode IIIs = 96 lbf <======  Minimum Value Eq 12.3-5

Mode IV = 134 lbf Eq 12.3-6

CD = 1.6 11.3.2

Wet Service Factor

Fabrication/In-Service Dry/Dry

CM = 1.0  Table 11.3.3

In service temperature

Ct = 1.0 Table 11.3.4

Cg = 1.0  11.3.6

C∆ = 1.0  12.5.1

Is fastener installed in end grain? No

Ceg = 1.00 12.5.2

Is fastener part of a diaphragm? No

Cdi = 1.0 12.5.3

Is fastener toe-nailed? No

Ctn = 1.00 12.5.4

Z' = 154 lbf Table 12.3.1

T≤100˚F
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9 - Alternate Installation –  #12 PH Wood Screw, Nail Fin to Wood 
 
#12 Pan Head 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 PH Wood Screw 
Z' = 193 lb  (Limited by Mode IIIs, See Following 2 Pages) 
 

Bearing of #12 PH Wood Screw on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.216")(0.08")(30,000 psi)/3.0  
Va = 346 lb 

 
Bending of #12 PH Wood Screw 

L = 1/4" (maximum shim space) 
S = πd3/32 = π(0.171")3/32 = 0.0005 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(90,000 psi) = 70,200 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.0005 in3)(70,200 psi)/0.25" = 275 lb 

 
 

Capacity of Connection is 193 lb 



 

 
PROJECT: QUAKER M600 Casement Windows    BY:    TAD      DATE:  08/31/23 

PROJECT NO.: Q4430.01-122-34 CKD:  ARK      SHEET: 22   OF   41 

 
Alternate Installation – Strap Anchor to Wood (Continued) 
 

Lateral Design Strength of Wood Connections  ANSI / AWC NDS-2018

Data

Fastener

Fastener =

Shank Dia = 0.216 in.

Root Dia. = 0.171 in.

Fyb = 80,000 psi

Fastener length = 2.000 in.

Main Member

Material =

G = 0.55

θ = 90 <= (Angle of load to grain  0o < θ < 90o)

Fe = 3,350 psi Appendix J

Thickness = 1.500 in.

Side Member

Material =

G = N/A

θ = 0 <= (Angle of load to grain  0o < θ < 90o)

Fes = 37,500 psi NDS 2018

Thickness = 0.063 in.

Calculations

Lateral Bearing Factors

D = 0.171 in.

ℓm = 1.500 in.  

Kθ = 1.25 Table 12.3.1B

KD = 2.21 Table 12.3.1B

Re = 0.089 Table 12.3.1A

Rt = 23.81 Table 12.3.1A

k1 = 0.8593 Table 12.3.1A

k2 = 0.5564 Table 12.3.1A

k3 = 15.41 Table 12.3.1A

Rd

2.21 Table 12.3.1B

2.21 Table 12.3.1B

2.21 Table 12.3.1BIIIm, IIIs, IV

II

#12 Wood Screw

SPF

6063 T6 Aluminum

Yield Mode

Im, Is
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Alternate Installation – Strap Anchor to Wood (Continued) 
 

Lateral Design Values, Z

Mode Im = 389 lbf Eq 12.3-1

Mode Is = 183 lbf Eq 12.3-2

Mode II = 157 lbf Eq 12.3-3

Mode IIIm = 184 lbf Eq 12.3-4

Mode IIIs = 120 lbf <======  Minimum Value Eq 12.3-5

Mode IV = 169 lbf Eq 12.3-6

CD = 1.6 11.3.2

Wet Service Factor

Fabrication/In-Service Dry/Dry

CM = 1.0  Table 11.3.3

In service temperature

Ct = 1.0 Table 11.3.4

Cg = 1.0  11.3.6

C∆ = 1.0  12.5.1

Is fastener installed in end grain? No

Ceg = 1.00 12.5.2

Is fastener part of a diaphragm? No

Cdi = 1.0 12.5.3

Is fastener toe-nailed? No

Ctn = 1.00 12.5.4

Z' = 193 lbf Table 12.3.1

T≤100˚F
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10 - Alternate Installation – Strap Anchor to Steel Stud 
 
#10-16 TEKS Screw 
 
0.08" thick 6063-T6 Aluminum Strap Anchor 
 
Full Penetration +3 Threads 
 
1/4" Maximum Shim Space 
 
Minimum 18 gauge 33 KSI Steel Stud 
 

Allowable Shear of #10-16 TEKS Screw 
 
Pss/Ω = 573 lb (ESR-1976) 
 

Bearing of #10-16 TEKS Screw on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.190")(0.08")(30,000 psi)/3.0  
Va = 304 lb 

 
Bearing of #10-16 TEKS Screw on Steel Stud 

Va = 2.7DtFtu/3.0 
Va = 2.7(0.190")(0.0478")(45,000 psi)/3.0  
Va = 367 lb 
 

Tilting of #10-16 TEKS Screw in Steel Stud 
Va =4.2(t2

3D)1/2Ftu2/ns  
Va = 4.2(0.0478"3 x 0.190")1/2(45,000 psi)/3.0   
Va = 287 lb 
 

Bending of #10-16 TEKS Screw 
L = 1/4" (Maximum Shim Space) 
S = πd3/32 = π(0.190")3/32 = 0.0007 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(92,000 psi) = 71,760 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.0007 in3)(71,760 psi)/0.25" = 386 lb 
 

 
Capacity of Connection is 287 lb 
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11 - Alternate Installation – Strap Anchor to Steel Stud 
 
#12-14 TEKS Screw 
 
0.08" thick 6063-T6 Aluminum Strap Anchor 
 
Full Penetration +3 Threads 
 
1/4" Maximum Shim Space 
 
Minimum 18 gauge 33 KSI Steel Stud 
 

Allowable Shear of #10-16 TEKS Screw 
 
Pss/Ω = 724 lb (ESR-1976) 
 

Bearing of #10-16 TEKS Screw on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.216")(0.08")(30,000 psi)/3.0  
Va = 346 lb 

 
Bearing of #10-16 TEKS Screw on Steel Stud 

Va = 2.7DtFtu/3.0 
Va = 2.7(0.216")(0.0478")(45,000 psi)/3.0  
Va = 356 lb 
 

Tilting of #10-16 TEKS Screw in Steel Stud 
Va =4.2(t2

3D)1/2Ftu2/ns  
Va = 4.2(0.0478"3 x 0.216")1/2(45,000 psi)/3.0   
Va = 306 lb 
 

Bending of #10-16 TEKS Screw 
L = 1/4" (Maximum Shim Space) 
S = πd3/32 = π(0.216")3/32 = 0.001 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(92,000 psi) = 71,760 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.001 in3)(71,760 psi)/0.25" = 574 lb 
 

 
Capacity of Connection is 306 lb 
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12 - 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/Ω = 215 lb  (NOA-No. 21-0628.20) 
 

Bearing of 3/16" Hilti Kwik-Con+ Anchor on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.170")(0.08")(30,000 psi)/3.0  
Va = 272 lb 
 

Bending of 3/16" Hilti Kwik-Con+ 
L = 1/4" (Maximum Shim Space) 
S = πd3/32 = π(0.170")3/32 = 0.000482 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(137,000 psi) = 106,860 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.000482 in3)(106,860 psi)/0.25" = 412 lb 
 
 

 
Capacity of Connection is 215 lb 
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13 - Alternate Installation – Strap Anchor to CMU 
 
3/16" Hilti Kwik-Con II+ 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/Ω = 150 lb  (NOA-No. 21-0628.20) 
 

Bearing of 3/16" Hilti Kwik-Con+ Anchor on Strap Anchor 
Va = 2DtFu/nu  

Va = 2(0.170")(0.08")(30,000 psi)/3.0  
Va = 272 lb 
 

Bending of 3/16" Hilti Kwik-Con+ 
L = 1/4" (Maximum Shim Space) 
S = πd3/32 = π(0.170")3/32 = 0.000482 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(137,000 psi) = 106,860 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.000482 in3)(106,860 psi)/0.25" = 412 lb 
 
 

 
Capacity of Connection is 150 lb 
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Dual Casement Intermediate Mullion Analysis 
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Anchor Reaction = 683 lbs 
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Glass Analysis 
 
Test Reports G3075.01-801-47-R0, G3081.01-801-47-R1, H0898.01-801-47-R0 
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Test Report H0885.01-801-47-R1 
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Anchorage Spacing Calculation 
 
 
Punched Opening Anchor Reactions
Roark's Formulas for Stress & Strain  (Sixth Ed.) Table 26-1a

Nail Fin Window Design Pressure: 70.00

Anchor
Anchor Width, w Height, h R Anchor Spacing

Substrate Anchor Capacity (inch) (inch) w/h gamma (lb/in) (in)

36.00 96.00 2.67 0.51 8.84 13''

48.00 84.00 1.75 0.50 11.61 10''

36.00 96.00 2.67 0.51 8.84 20''

48.00 84.00 1.75 0.50 11.61 15''

36.00 96.00 2.67 0.51 8.84 15''

48.00 84.00 1.75 0.50 11.61 11''

36.00 96.00 2.67 0.51 8.84 14''

48.00 84.00 1.75 0.50 11.61 11''

36.00 96.00 2.67 0.51 8.84 15''

48.00 84.00 1.75 0.50 11.61 12''

36.00 96.00 2.67 0.51 8.84 14''

48.00 84.00 1.75 0.50 11.61 11''

36.00 96.00 2.67 0.51 8.84 14''

48.00 84.00 1.75 0.50 11.61 11''

Strap Window Design Pressure: 70.00

Anchor
Anchor Width, w Height, h R Calculated Anchor

Substrate Anchor Capacity (inch) (inch) w/h gamma (lb/in) Spacing

36.00 96.00 2.67 0.51 8.84 17''

48.00 84.00 1.75 0.50 11.61 13''

36.00 96.00 2.67 0.51 8.84 17''

48.00 84.00 1.75 0.50 11.61 13''

36.00 96.00 2.67 0.51 8.84 22''

48.00 84.00 1.75 0.50 11.61 17''

36.00 96.00 2.67 0.51 8.84 32''

48.00 84.00 1.75 0.50 11.61 25''

36.00 96.00 2.67 0.51 8.84 35''

48.00 84.00 1.75 0.50 11.61 26''

36.00 96.00 2.67 0.51 8.84 24''

48.00 84.00 1.75 0.50 11.61 19''

36.00 96.00 2.67 0.51 8.84 17''

48.00 84.00 1.75 0.50 11.61 13''

Concrete 3/16" Hilti Kwik Con+ 215 lb

CMU 3/16" Hilti Kwik Con+ 150 lb

154 lb

#10 Round Washer Head Wood Screw 154 lb

#12 Wood Screw 193 lb

Steel 

Stud

#10-16 TEKS 287 lb

#12-16 TEKS 306 lb

3/16" Hilti Kwik Con+

3/16" Hilti Kwik Con+

Steel 

Stud

Concrete

CMU

130 lb

128 lb

136 lb

123 lb

128 lb

#10 Wood Screw

#10 Round Washer Head Wood Screw

#12 Wood Screw

#10-16 TEKS

#12-16 TEKS 

Wood

114 lb

178 lb

Wood

#10 Wood Screw

 
 
 
Anchor Spacing is limited to the as tested spacing of 12” maximum on center.  
 
Dual Casement Mullion end reaction = 683 lbs 

• In addition to the on center spaced anchors, locate a group of four (4) additional 
anchors at each intermediate mullion location, head and sill.  Four (4) total anchors 
spaced minimum 2” apart.  Available capacity in the two adjacent anchors will withstand 
114 lb minimum each.  
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REFERENCE MATERIAL  
 

 
#10-16 TEKS Screw References 
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Appendix 
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