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Scope 
 
Architectural Testing, Inc., an Intertek company, was contracted by Solatube International, Inc. 
to perform glazing and fastener analyses for the exterior glass glazed skylight units. The analysis 
has been done for the design pressure at which the skylight had been tested per Intertek-ATI 
report K6415.01-303-44 dated 02/14/20. Solatube's glass glazed skylight are evaluated as 
shown in the project shop drawings (attached). 
 
The analyses performed satisfy the methods and requirements of the following: 

 
Aluminum Design Manual 2015, The Aluminum Association, Inc., 2015. 
 
ESR-1976, ITW Buildex TEKS Self-Drilling Fasteners. ICC Evaluation Service, LLC. July, 2018. 
 
Tapcon Anchor Technical Manual. ITW Buildex. 
 
AISI S100-2016, North American Specification for the Design of Cold-Formed Steel Structural 
Members, American Iron and Steel Institute, 2016. 
 

The calculations presented herein are for the integrity of the skylight 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.   

 
The building substrate is assumed to have the integrity to resist the anchor loads developed by 
the products.  Furthermore, the results of the analyses present a solution that satisfies the 
scope of the project, but other feasible solutions may exist. 
 



 

 
PROJECT: Glazing & Fastener Analysis – Glass Glazed Skylight   BY:       AJ      DATE:  03/06/2020 

PROJECT NO.: K6544.01-122-34 CKD:   DCC    SHEET:  3   OF   26    

 
Analyses 
 
Design Pressure Analysis 
The glass glazed skylight were tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440 
testing as documented in Intertek-ATI test report K6415.01-303-44 dated 02/14/20. The two 
test samples (fixed and operable) of 51-3/4" x 51-3/4" sizes were tested. The operable skylight 
has been tested for a maximum design pressure of +/-35.09 psf and the fixed skylight has been 
tested for a maximum design pressure of +/-75.19 psf. 
 
Both specimen were installed into a Spruce-Pine-Fir (SPF)wood buck. The test bucks had a 
rough opening that allowed for a 1/4" shim space.  
 
The glazing analysis has been performed using E1300 glazing methods to qualify the glazing for 
the skylights of different sizes against the acting maximum design pressure. Also, the anchorage 
analysis has been done for various substrates specified by client to resist the maximum design 
pressure. 
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Glazing Analysis 
The glazing analysis is conducted using ASTM E1300 Standard Practice for Determining Load 
Resistance of Glass in Buildings. A summary of the glazing types is presented in the table below. 
 

Table 1 Glazing Type Summary 

Glazing 
Type 

Overall Layup Outboard Lite Air Space Inboard Lite 

G1 
1" Insulating 

Glass 
4 mm (0.157") Tempered 

14 mm 
(0.550") 

3 mm (0.120") Annealed 
0.76 mm (0.030") PVB 

3 mm (0.120") Annealed 

 
ASTM E1300 calculations for representative glazed panels are presented on page 10 through 
page 11 and summarized in the table below. 
 

Table 2 Calculated Glazing Load Resistance 

Skylight Size 
(ft) 

Glazing Type 
Glazing DLO 

(width x height) 
Short Load 

Glazing Resistance 

1.5 x 1.5 (O & F) G1 19.806" x 19.806" > 313 psf 

1.5 x 2 (O & F) G1 19.806" x 27.306" 260 psf 

1.5 x4 (O & F) G1 19.806" x 51.306" 143 psf 

2 x 2 (O & F) G1 27.306" x 27.306" 196 psf 

2 x 3 (O & F) G1 27.306" x 35.806" 159 psf 

2 x 3.5 (O & F) G1 27.306" x 42.806" 133 psf 

2 x 4 (O & F) G1 27.306" x 51.306" 112 psf 

3 x 3 (O & F) G1 35.806" x 35.806" 135 psf 

3 x 4 (O & F) G1 35.806" x 51.306" 94.8 psf 
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Table 2 Calculated Glazing Load Resistance (Continued) 

Skylight Size 
(ft) 

Glazing Type 
Glazing DLO 

(width x height) 
Glazing Resistance 

3.5 x 3.5 (O & F) G1 42.806" x 42.806" 105 psf 

3.5 x 4 (O & F) G1 42.806" x 51.306" 84.7 psf 

4 x 4 (O & F) G1 48.740" x 48.740" 83.9 psf 

 Note(s):  
1. O = Operable, F = Fixed 

 
For the evaluated glazed panels, the glazing capacity exceeds the acting worst-case design 
pressure thereby validating the glazing. 



 

 
PROJECT: Glazing & Fastener Analysis – Glass Glazed Skylight   BY:       AJ      DATE:  03/06/2020 

PROJECT NO.: K6544.01-122-34 CKD:   DCC    SHEET:  6   OF   26    

 
Anchor Capacities 
Capacities of the various anchorage details are calculated as shown on page 12 through 
page 21.  These capacities are compared to reactions induced by design pressures. The 
calculated anchorage capacities are summarized in the table below. 
 

Table 3 Allowable Anchor Capacities 

Substrate Connection Capacity Comments 

Steel 
#10-16 TEKS Screw 

connecting Aluminum 
Base Flange to Steel 

158 lb 

1. Limited by Anchor Bending 
2. Full Penetration + 3 Threads 
3. Maximum 1/4" Shim Space 
4. Minimum 20 Gauge (0.0359") 

thick ASTM A653 Grade 33 
Steel Substrate 

5. Qualifies the steel with larger 
thickness and higher strength 

Wood 
Blocking 

#10 Wood Screw 
connecting Aluminum 

Base Flange to 2x 
Wood Blocking 

71 lb 

1. Limited by Anchor Bending 
2. Minimum 1-1/2" Penetration 

in Wood Blocking 
3. Minimum AISI 1018 Steel 

Screw 
4. Maximum 1/4" Shim Space 
5. Minimum 1-1/2" thick, 

Minimum Spruce Pine Fir 
(SPF), G= 0.42 Wood Blocking 
Substrate 

Concrete 

3/16" ITW Redhead 
Tapcon Anchor 

connecting Aluminum 
Base Flange to 

Concrete 

172 lb 

1. Limited by Bearing 
2. Minimum 2" Embedment 
3. Minimum 2" Edge Distance 
4. Minimum 4" Spacing 
5. Maximum 1/4" Shim Space 
6. Minimum 6" thick, Minimum 

f'c = 3,000 Un-Cracked Normal 
Weight Concrete 

Notes: 
1. The building substrate is assumed to have the integrity to resist the anchor 

loads developed by the products. 
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Perimeter Anchorage Requirements 
Anchorage requirements are established by comparing anchorage capacities and anchorage 
load as calculated on page 22 through page 25.  Anchorage requirements are summarized in 
the following table. 
 

 Table 4 Perimeter Anchor Requirements for Operable Skylights at 35.09 psf 

Skylight Sizes Connection Type 
Number of 

Fasteners Needed 
Per Side 

1.5 x 1.5 
1.5 x 2 
1.5 x 4 
2 x 2 
2 x 3 

2 x 3.5 
2 x 4 
3 x 3 
3 x 4 

3.5 x 3.5 
3.5 x 4 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Two (2) 

3/16" Tapcon Anchor to Concrete Two (2) 

4 x 4 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Three (3) 

3/16" Tapcon Anchor to Concrete Two (2) 

Notes: 
1. Place perimeter anchorages within 12" of corner, then per number of fasteners 

per side in the table above, spaced equally. 
2. 3/16" Tapcon Anchor shall have minimum 2" embedment, minimum 2" edge 

distance and minimum 4" spacing in Concrete. 
3. The building substrate is assumed to have the integrity to resist the anchor 

loads developed by the products. 
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 Table 5 Perimeter Anchor Requirements for Fixed Skylights at 75.19 psf 

Skylight Sizes Connection Type 
Number of 

Fasteners Needed 
Per Side 

1.5 x 1.5 
1.5 x 2 
1.5 x 4 
2 x 2 
2 x 3 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Two (2) 

3/16" Tapcon Anchor to Concrete Two (2) 

2 x 3.5 
2 x 4 
3 x 3 

 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Three (3) 

3/16" Tapcon Anchor to Concrete Two (2) 

3 x 4 
3.5 x 3.5 

 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Four (4) 

3/16" Tapcon Anchor to Concrete Two (2) 

3.5 x 4 

#10-16 TEKS Screw to Steel Two (2) 

#10 Wood Screw to Wood Blocking Five (5) 

3/16" Tapcon Anchor to Concrete Two (2) 

4 x 4 

#10-16 TEKS Screw to Steel Three (3) 

#10 Wood Screw to Wood Blocking Five (5) 

3/16" Tapcon Anchor to Concrete Two (2) 

Notes: 
1. Place perimeter anchorages within 12" of corner, then per number of fasteners 

per side in the table above, spaced equally. 
2. 3/16" Tapcon Anchor shall have minimum 2" embedment, minimum 2" edge 

distance and minimum 4" spacing in Concrete. 
3. The building substrate is assumed to have the integrity to resist the anchor 

loads developed by the products. 
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Attached Drawings   
 
The attached drawings are the basis of the analysis presented herein and may not reflect the 
requirements established by this analysis. 
 

Insulated Glass Assembly. Solatube, Revision A, 09/14/2019. (2 Pages) 
 
Curb Mount Operable Skylight. Solatube, Revision 1, 07/08/2019. (1 Page) 
 
Curb Mount Fixed Skylight. Solatube, Revision 1, 07/08/2019. (1 Page) 
 
Base Flange Bent. Solatube, Revision B, 09/24/2019. (2 Pages) 
 
Bent Flange Material. Solatube, Revision B, 07/10/2019. (1 Page) 
 
Wood Screw. Solatube, Revision H, 08/27/2013. (1 Page) 
 
 
 
 



 

 
PROJECT: Glazing & Fastener Analysis – Glass Glazed Skylight   BY:       AJ      DATE:  03/06/2020 

PROJECT NO.: K6544.01-122-34 CKD:   DCC    SHEET:  10   OF   26    

 
Glazing Analyses: 
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Representative Calculations for Worst Case Glazing Type G1 at Skylight Size 4 ft x 4 ft 
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Fastener Analysis: 
 
Steel Substrate 

 

 
 

Connection from Base Flange to Steel 
 

#10-16 TEKS Screw (Full Penetration + 3 Threads) 
 
1/16" thick ASTM B209-2014, 3105-H24 Aluminum Base Flange 
 
Minimum 20 Gauge (0.0359") thick ASTM A653 Grade 33 Steel Substrate (Assumed) 
(Qualifies the steel with larger thickness and higher strength) 
 
Maximum 1/4" Shim Space 
 

Allowable Shear Capacity of #10-16 TEKS Screw 
 
Va = 573 lb       (ICC ES ESR-1976) 

 
Bearing Capacity of #10-16 TEKS Screw on Aluminum Base Flange 

 
Va = 2DtFtu/Ω      (Aluminum Design Manual 2015, Eq. J.5-12) 
Va = (2)(0.19")(0.0625")(22,000 psi)/3.00 
Va = 174 lb 
 

Bearing Capacity of #10-16 TEKS Screw on Steel Substrate 
 
Va = 2.7t2dFu2/Ω     (AISI S100-16, Eq. J4.3.1-3) 
Va = (2.7)(0.0359")(0.19")(45,000 psi)/3.0  
Va = 276 lb 
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Structural Steel Substrate (Continued) 

 
Tilting Capacity of #10-16 TEKS Screw 

 
Va = (4.2)(t2

3d)1/2Fu2/Ω    (AISI S100-16, Eq. J4.3.1-1) 
Va = (4.2){(0.0359")3 x 0.19"}1/2(45,000 psi)/3.0 
Va = 186 lb 

 
Bending Capacity of #10-16 TEKS Screw 

 
L = 1/4" 
S = πd3/32 = π(0.141")3/32 = 0.0002752 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)(0.0002752 in3)(71,760 psi)/(0.25") = 158 lb 

 
Capacity of #10-16 TEKS Screw is 158 lb 
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Wood Blocking Substrate 

 

 
 

Connection from Base Flange to Wood Blocking 
 

#10 Wood Screw (Minimum AISI 1018 Steel Material Composition) 
(Minimum 1-1/2" Penetration in Wood Blocking) 
 
1/16" thick ASTM B209-2014, 3105-H24 Aluminum Base Flange 
 
Minimum 1-1/2" thick, Minimum Spruce Pine Fur (SPF), G= 0.42 Wood Blocking Substrate or 
Better (Assumed) 
 
Maximum 1/4" Shim Space 
 

Allowable Shear Capacity of #10 Wood Screw 
 
Va = 86 lb        (See Next Page) 

 
Bearing Capacity of #10 Wood Screw on Aluminum Base Flange 

 
Va = 2DtFtu/Ω      (Aluminum Design Manual 2015, Eq. J.5-12) 
Va = (2)(0.19")(0.0625")(22,000 psi)/3.00 
Va = 174 lb 
 

Bending Capacity of #10 Wood Screw 
 
L = 1/4", S = πd3/32 = π(0.1295")3/32 = 0.0002132 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(53,700 psi) = 41,886 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.0002132 in3)(41,886 psi)/(0.25") = 71 lb 

 

Capacity of #10 Wood Screw is 71 lb 
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Wood Blocking Substrate (Continued) 
 

Lateral Design Strength of Wood Connections

Data

Fastener

Fastener =

Shank Dia = 0.188 in.

Root Dia. = 0.126 in.

Fyb = 53,700 psi

Fastener length = 2.000 in.

Main Member

Material =

G = 0.42

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

Fe = 3,350 psi

Thickness = 1.500 in.

Side Member

Material =

G = N/A

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

< θ < 90
o
)

Fes = 27,500 psi

Thickness = 0.063 in.

Calculations

Lateral Bearing Factors

D = 0.126 in.

ℓm = 1.500 in.  

Kθ = 1.25

KD = 2.20

Re = 0.122

Rt = 23.81

k1 = 1.1615

k2 = 0.5289

k3 = 9.45

Rd

2.20

2.20

2.20

Lateral Design Values, Z

Mode Im = 288 lbf

Mode Is = 99 lbf

Mode II = 115 lbf

Mode IIIm = 122 lbf

Mode IIIs = 54 lbf <===  Minimum Value

Mode IV = 75 lbf

CD = 1.6

Wet Service Factor

Fabrication/In-Service Dry/Dry

CM = 1.0  

In service temperature

Ct = 1.0

Cg = 1.0  

C∆ = 1.0  

Is fastener installed in end grain? No

Ceg = 1.00

Is fastener part of a diaphragm? No

Cdi = 1.0

Is fastener toe-nailed? No

Ctn = 1.00

Z' = 86 lbf

IIIm, IIIs, IV

II

T≤100˚F

#10 Wood Screw, AISI 1018

SPF

3105-H24 Aluminum

Yield Mode

Im, Is
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Concrete Substrate 

 

 
 

Connection from Base Flange to Concrete 
 

3/16" ITW Redhead Tapcon Anchor 
 
Minimum 2" Edge Distance, Minimum 4" Spacing, Minimum 2" Embedment 
 
1/16" thick ASTM B209-2014, 3105-H24 Aluminum Base Flange 
 
Minimum 6" thick, Minimum f'c = 3,000 Un-Cracked Normal Weight Concrete (Assumed) 
 
Maximum 1/4" Shim Space 
 

Allowable Shear Capacity of 3/16" Tapcon Anchor 
 
Va = (800 lb) / {(0.94 Utilization)(2 anchors)(1.6 for ASD)} = 266 lb  (See Next Five (5) Pages) 

 
Bearing Capacity of 3/16" Tapcon Anchor on Aluminum Base Flange 

 
Va = 2DtFtu/Ω      (Aluminum Design Manual 2015, Eq. J.5-12) 
Va = (2)(0.1875")(0.0625")(22,000 psi)/3.00 
Va = 172 lb 
 

Bending Capacity of 3/16" Tapcon Anchor 
 
L = 1/4", S = πd3/32 = π(0.15")3/32 = 0.0003313 in3 
Fb = (1.3)(0.6Fy) = (1.3)(0.6)(100,000 psi) = 78,000 psi (1.3 factor for weak axis bending) 
Fb = M/S = (VL/2)/S (L/2 for guided bending) 
V = 2SFb/L = (2)(0.0003313 in3)(78,000 psi)/(0.25") = 206 lb 

 
Capacity of 3/16" ITW Redhead Tapcon Anchor is 172 lb 
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Concrete Substrate (Continued) 
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Concrete Substrate (Continued) 
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Concrete Substrate (Continued) 
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Concrete Substrate (Continued) 
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Concrete Substrate (Continued) 
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Number of Anchor Needed for Operable Windows 
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AVARIES

INSULATED GLAZING ASSEMBLY SPECIFICATION 

PERFORMANCE CHARACTERISTICS 
U-FACTOR: ≤ 0.5 (BTU/H FT2 °F) OR ≤ 2.84 (W/M2 °C) •
SHGC: ≤ 0.28 •
VT: 60% MIN •
UV PROTECTION: 95% BLOCKAGE MIN•

MATERIAL / CONSTRUCTION
REFERENCE INTERNAL DOCUMENT 990885•

SUPPLIER REQUIREMENTS 
NAFS SPECIFICATIONS REQUIRE THAT IGUS SHALL BE EVALUATED FOR •
CONFORMANCE WITH ASTM E2190, STANDARD SPECIFICATION FOR 
INSULATING GLASS UNIT PERFORMANCE AND EVALUATION. NFRC 706-
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NFRC 700 AND NFRC 705 REQUIRE THAT IGUS BE CERTIFIED WITH A •
PARTICIPATING IG CERTIFICATION PROGRAM. SUPPLIER PF IGU MUST 
BE LISTED IN THE "IGC DIRECTORY.” 

•
MARKING & ETCHING

SOLATUBE LOGO (FONT SIZE: AS DIMENSIONED) •
MARKINGS PER ANSI STANDARDS (WILL COMPLY WITH ANSI Z97.1 - •
2015); FONT SIZE PER MANUFACTURER STANDARD
INSULATED GLASS WILL HAVE A GAS CONTENT INITIAL AND AFTER •
WEATHERING (GCIA) REPORT 
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4.2  PART DIMENSIONED PER ANSI Y14.100-2000 STANDARDS

3.    MARKING:

3.1

IDENTIFY PARTS THAT CANNOT BE STAMPED WITH PART NUMBER AND REVISION 
LEVEL BY BAG AND/OR TAG METHOD.

3.2

PART NUMBER AND CURRENT REVISION LEVEL SHALL BE STAMPED IN CONTRASTING
INDELIBLE INK AT LOCATION SHOWN. 

4.1  CRITICAL DIMENSIONS ARE DENOTED BY                 .
4.    GENERAL REQUIREMENTS:

X.XXX

2.2  FIRST ARTICLE:  FIRST ARTICLE VERIFICATION IS REQUIRED PRIOR TO INITIAL
        TOOL APPROVAL OR APPROVAL OF A TOOL CHANGE.

2.1  THE SUPPLIER MUST MAINTAIN STATISTICAL PROCESS CONTROL (SPC) OR 100%
        INSPECTION ON CRITICAL PARAMETERS DURING PRODUCTION.

2.     QUALITY ASSURANCE REQUIREMENTS:

BREAK ALL CORNERS AND SHARP EDGES

NOTES: UNLESS OTHERWISE SPECIFIED.

FINISH:1

1.1
1.2

POWDER COAT SPEC ACCORDING TO SPEC

VARIES
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SPECIFICATION / SOURCE CONTROL DRAWING (SCD) 

REV ECO DESCRIPTION REV BY CHECK’D DATE 

A 3094-1 INITIAL RELEASE CS             

B 3107-1 ADD TOLERANCE CS             

                                  

REGULATORY CONTROLLED:          

 
MATERIAL: ALUMINUM ALLOY 3105 
 
TEMPER: H24 
 
THICKNESS: 14 GAUGE (~.063 INCH) 
 
FINISH: MILLED FINISH 
 
PAINT: NONE 
 
TOLERANCE: LENGTH AND WIDTH: -0/+.0625"; FLATNESS: 6.7 i-UNITS (1/16" per 12") 

MANUFACTURER:  
 
 
 

MANUFACTURER PART NO.:   
      

SUPPLIER: 
      

SUPPLIER PART NO.: 
      

PART NO.: 
201895 

DESCRIPTION (30 CHARACTERS PER LINE): 
Line 1:  SHEET ALUM 48 X 56.6 3105 H24 
 
Line 2:  14 GAUGE 
 

REV: 
B 

Attachments: 
  CATALOG PAGE   VENDOR SPECIFICATION   DRAWING       OTHER             
  QUOTE               MATERIAL CERTIFICATION    FIRST ARTICLE            

 
 
 
 
 

ORIGINATOR DATE: 

    CSTEVENS  10 JUL 19                          
APPROVED BY/ DATE: 

                             
 SHEET 1 OF  1 
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SPECIFICATION / SOURCE CONTROL DRAWING (SCD) 

REV ECO DESCRIPTION REV BY CHECK’D DATE 

F 2248-1 ADD COATING SPEC. REF. MM CS 8/27/13 

G 2356-1 UPDATE SPEC. JT CS 4/14/14 

H 2442-1 INCLUDE COATING SPEC IN BOM    

REGULATORY CONTROLLED:   NO  /  YES – CERTIFICATE OF CONFORMANCE 
REQUIRED 

 
SCREW 

• TYPE: #10 X 2” SELF PIERCING, PHILLIPS, TRUSS HEAD 
 

• THREAD / POINT: TYPE A; 12 THREAD PER INCH; SELF PIERCING TIP (25○ ±5○) 
 

• MATERIAL: CARBON STEEL AISI 1018-1022 OR EQUAL 
 

• FINISH / COATING: REFERNCE STI SPECIFICATION NO. 990005 
 

• HARDNESS: SURFACE ROCKWELL C45 MIN. ; CORE ROCKWELL C28-38 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPROVED MANUFACTURERS:  
1.       
2.       
3.       

MANUFACTURER PART NO.:   
1.       
2.       
3.       

SUPPLIER: 
      

SUPPLIER PART NO.: 
      

PART NO.: 

700480 
DESCRIPTION (30 CHARACTERS PER LINE): 
Line 1:  SCREW #10 X 2”SELF PIERCE, PHILLIPS 
 
Line 2:  TRUSS HEAD 
 

REV: 

H 

ATTACHMENTS: 
  CATALOG PAGE   VENDOR SPECIFICATION   DRAWING       OTHER             
  QUOTE               MATERIAL CERTIFICATION    FIRST ARTICLE            

 
 
 
 
 

ORIGINATOR DATE: 

CSTEVENS   8/27/13 
APPROVED BY/ DATE: 
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