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OFFICIAL TEST REPORT
(FBC, IBC: 2012, 2015, 2018, ANSI 797.1, ASTM E2353 — E2358)
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| I I | I ! Report Number:

Manufacturer:

Test Location:

Product Under Test:

Test Witnessed By:
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Viewrail-06-2020 Rev 5
Viewrail

2436 Dierdorf Road
Goshen, IN 46526

ASCEND Talon:
e Surface Mount

- Top Rail

- Stabilizer Clips
e Side Mount

- Top Rail

- Stabilizer Clips

Michael Hudson, P.E.
JJ. Johnson (Manufacturer)

The ASCEND Talon System is an interior glass rail/ guard/balustrade assembly with full view glazing material that is a

point and clamp supported with or without a structural top rail.

Notes

This report does not purport to address all possible impact and load cases that could result in railing system or glazing failure. If additional load or

impact case testing is required by the qualified licensed engineer, please contact the Manufacturer.

For external installations the wind loads and glass stress must be calculated and accounted for by a qualified licensed engineer in charge of the
fixed work. Further, If the system will be installed in exterior locations, corrosion and deterioration testing is required.

The test results herein are intended to assist a qualified licensed engineer in developing a code compliant guard that meets the applicable
requirements of 2012, 2015, and 2018 International Building Code and state codes adopted from the IBC codes. This report is not intended to
demonstrate the code compliance of an installation but is only to be utilized by the qualified licensed engineer in charge in analyzing the glass

stresses and anchorage.
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Referenced Codes and Standards

ﬁ;[]IIIL}) ASTM International

i
INTERNATIONAL

E2353-16 Standard Test Methods for Performance of Glazing in Permanent Railing Systems, Guards, and Balustrades?
E935 - 1381 Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings?

E2358 - 17 Standard Specification for Performance of Glazing in Permanent Railing Systems, Guards, and Balustrades*

E2025 -99 Standard Test Method for Evaluating Fenestration Components and Assemblies for Resistance to Impact Energies?

1. This standard is issued under the fixed designation E2353; the number immediately following the designation indicates the year of original adoption or, in the case of
revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript epsilon (*) indicates an editorial change since the last revision
or reapproval. Current edition approved Feb. 15, 2016. Published March 2016. Originally approved in 2004. Last previous edition approved in 2014 as E2353 — 14,
DOI:10.1520/E2353-16.

2. This standard is issued under the fixed designation E935; the number immediately following the designation indicates the year of original adoption or, in the case of revision,
the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript epsilon (") indicates an editorial change since the last revision or
reapproval.

&1 NOTE—Section 1.2 was editorially revised in October 2013.

3. Thisstandard is issued under the fixed designation E2025; the number immediately following the designation indicates the year of original adoption or, in the case of
revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript epsilon (*) indicates an editorial change since the last revision
or reapproval.

(Reapproved2006)
NOTICE: This standard has been withdrawn, however other active standards still reference this standard.

4. This standard is issued under the fixed designation E2358; the number immediately following the designation indicates the year of original adoption or, in the case of
revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A superscript epsilon (") indicates an editorial change since the last revision
or reapproval. This specification is under the jurisdiction of ASTM Committee E06 on Performance of Buildings and is the direct responsibility of Subcommittee E06.56 on
Performance of Railing Systems and Glass for Floors and Stairs. Current edition approved Aug. 1, 2017. Published September 2017. Originally approved in 2004. Last
previous edition approved in 2010 as E2358 — 04(2010). DOI: 10.1520/E2358-17.

Q0 i ) )
@ American National Standards Institute

797.1-2015 For safety glazing materials used in buildings —safety performance specifications and methods of
test

Consumer Product Safety Commission

16 CFR Ch. Il

(1-1-12 Edition) Part 1201 — Safety Standard for Architectural Glazing Materials

INTERNATIOMAL . .
CODE International Code Council

2018, 2015, and 2012 International Building Code® (IBC)
2018, 2015, and 2012 International Residential Code® (IRC)

6.5 American Wood Council

National Design Specification® (NDS®) for Wood Construction - 2018
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Railing System Components and Hardware

Glazing Material

Manufacturer: ViewRail — Goshen, Indiana
Overall Glazing Thickness: %" (Nominal)

Glazing Type: Tempered Transparent Glass (TTG)
Thickness Standard: ASTM C1036

CPSC 16 CFR Part 1201 Category: |I!

ANSI 297.1 Class: Al

! Intertek Test Report Number K1004.02-119-37 (See Appendix A)

Glazing material has been tested and shown to meet the following minimum material requirements:

Category Il (CPSC 16 CFR Part 1201)
Class A (ANSI 297.1 Class)

As required by:

Section 2407.1 of IBC (2018, 2015, 2012)
Section R308.4 of IRC (2018, 2015, 2012)
Section 3.3.1 of ICC-ES AC439

Substitution Note: In accordance with ASTM E2358-17, section 8:
8. Permissible Variations and Substitutions:

8.2 Laminated glass shall be permitted to be substituted for tempered glass provided the structural loads (frame
loads) are met and the nominal thickness is achieved with a minimum interlayer capable of passing ANSI Z97.1 Class A.

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020] Page 6 of 52
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Components and Hardware

Component and assembly drawings contained in Appendix B. The glass rail, guard, and balustrade assembly was installed in
the test fixture in accordance with the manufacturers written installation instructions as contained in Appendix C. All test specimens
were conditioned as required by ASTM E2353-16 prior to testing.

Substitution Note: In accordance with ASTM E2358-17, section 8
8. Permissible Variations and Substitutions:

8.4 Larger systems shall qualify smaller systems provided there is no change to the attachment, anchoring or any
other property that would decrease the structural performance of the system.
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ASCEND Talon Glass Baluster

Test Report

Handrail Code Compliance

The following top rails are designed to comply with the following code requirements regarding grip size and hand
graspability as required by:

Section R311.7.8.5 of IRC (2018, 2015, 2012)
of IBC (2018, 2015, 2012)

Section 1014.3

Wooden Top Rail

Aluminum Top Rail

—

1.3386

6X-R.1181
1875 i
l 1625 | RAZ5TYP x4 6 - Arc Length 0.185
7 (7 \
236 2X-R.1181 j\
1.1811 9449 9451
13125 1.0626
85
—al  |m—- 0591 0691 —w=  |-m—
— N \—
k s %\_ 4X Arc Length - 0,198
= < a5 0787 — 8449 315 —m
— 4625 .85 AGZ5 ——w-
15748
Perimeter 6.16” Perimeter 4.504”
Cross Section 1.875” Cross Section 1.575”
Minimum Corner Radii 0.125” Minimum Corner Radii 0.118”
Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020] Page 8 of 52
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The Side Mount Post-Universal Top railing system has a classification of Type Il (FIG 5b) system as defined by ASTM E2358-17

| Product Configuration | ASTM E2358-17 Type Classification

ASCEND Talon: Surface Mount with Top Rail*

ASCEND Talon: Surface Mount with Stabilizer
Clips?

1The ASCEND Surface Talon railing system with Top Rail is a hybrid Edge Clamping Point Supported Glazing System classification of Type Ill (FIG 5b) and of
Type V (FIG 7 b) as defined by ASTM E2358-17 but with an attached structural top rail:

FIG. 5 b Type ll: Edge Clamping Glazing System—Glazing as In- FIG. 7 b Type V: One-side Support with Protective Top Rail—
fill (continueq) Glazing as Structural Member (continued)

2The ASCEND Surface Talon railing with Stabilizer Clips is a hybrid Edge Clamping Point Supported Glazing System classification of Type Il (FIG 5b) and of Type
V (FIG 7 a) as defined by ASTM E2358-17 but without an attached structural top rail:

Y 4 y 4
FIG. 5 b Type llIl: Edge Clamping Glazing System—Glazing as In- FIG. 7 a Type V: One-side Support—Glazing as
fill (continued) Structural Member

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020] Page 9 of 52



ASCEND Talon Glass Baluster
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‘ Product Configuration ‘ ASTM E2358-17 Type Classification

ASCEND Talon: Side Mount with Top Rail®

ASCEND Talon: Side Mount with Stabilizer Clips*

3The ASCEND Side Mount Talon system with Top Rail is a hybrid classification of Type Il (FIG 5 b) and Type V (FIG 7 b) systems as defined by ASTM E2358-17
with a structural top rail:

A Z4

I

FIG. 5 b Type lll: Edge Clamping Glazlng System—Gilazing as In- FIG. 7 b Type V: One-side Support with Protective Top Rail—
fill (continued) Glazing as Structural Member (continued)

*The ASCEND Side Mount Talon system with Stabilizer Clips is a hybrid classification of Type V (FIG 7 a) and Type Ill (FIG 5 n) systems as defined by ASTM E2358-
17 without a structural top rail:

0

TCHET T V4 Vi

| K '

FIG. 5 b Type lll: Edge Clamping Glazing System—Glazing as In-
fill (continued) FIG. 7 a Type V: One-side Support—Glazing as
Structural Member
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Instrumentation

Equipment Description Manufacturer Model/Part Number
Load Cell Zemic H3-C3-1.5t-3B
Digital Readout Scientific Industries FB 10k
Laser Deflection Sensor Keyence IL-300
Actuator McMaster-Carr 6211K74
Note

All test instruments were calibrated and are traceable to the International System of Units (SI) through the National Institute of Standards and Technology (NIST)
or another National Measurement Institute or through consensus standards. ViewRail calibration providers meet the requirements of ISO 17025:2005.
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Test Sequence (All tests performed on a single specimen in the order specified by ASTM E2353-16 and ASTM E935-13)

ASCEND Talon System — Surface Mount with Top Rail

1. Infill Load Test
Vertical Edge of Center Lite
i. 4"x4”
ii. 12" x12”
2. Concentrated Load Test TS0 00 0 0 0

i. Horizontal - Mid-Span of Handrail

ASCEND Talon System — Surface Mount with Stabilizer Clips

1. Infill Load Test

Vertical Edge of Center Lite
i. 4”x4”
i. 12" x12”
2. Concentrated Load Test

i. Horizontal - Mid-Span of Handrail

ASCEND Talon System — Side Mount with Top Rail

1. Infill Load Test
Vertical Edge of Center Lite
i. 4"x4”
i. 12”7 x12”
2. Concentrated Load Test
Horizontal — Mid-Span of Handrail

ASCEND Talon System — Side Mount with Stabilizer Clips

1. Infill Load Test
Vertical Edge of Center Lite
i. 4”"x4”
i. 12”7 x12”
2. Concentrated Load Test
Horizontal — Mid-Span of Handrail

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020] Page 12 of 52



ASCEND Talon Glass Baluster
VIEWRAIL Test Report

Permissible deflection under load per ASTM 2358-17 calculated under worst case conditions (lowest h or / value):

Configuration: ASCEND Surface Mount Talon System with Top Rail

- 164.00 |

T

27.73

Maximum Permissible Deflection

Horizontal Load Applied at Rail Mid-Span Load Applied at Line of Vertical Support | Vertical Load Applied at Rail Mid-Span
h/24 +1/96 h/12 1/96
(27.73"/24) + (164”/96) 27.73"/12 164”/96
1.17+1.7” 2.3” 1.7”
2.8”

Configuration: ASCEND Surface Mount Talon system with Stabilizer Clips

’——54.00*—‘

Maximum Permissible Deflection

Horizontal Load Applied at Rail Mid-Span Load Applied at Line of Vertical Support | Vertical Load Applied at Rail Mid-Span
h/24 +1/96 h/12 1/96
(27.44”/24) + (54”/96) 27.44"/12 54”/96
1.14” + 0.56” 2.3” 0.56”
1.7
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Test Report

Configuration: ASCEND Side Mount Talon System with Top Rail

164.00

Y

42,36

Maximum Permissible Deflection

Horizontal Load Applied at Rail Mid-Span

Load Applied at Line of Vertical Support

Vertical Load Applied at Rail Mid-Span

h/24 +1/96
(42.36”/24) + (164”/96)
1.76” +1.7”

3.4”

h/12
42.36"/12
3.5”

1/96
164”/96
1.7”

Configuration: ASCEND Side Mount Talon System with Stabilizer Clips

54.00

42.06

Maximum Permissible Deflection

Horizontal Load Applied at Rail Mid-Span

Load Applied at Line of Vertical Support

Vertical Load Applied at Rail Mid-Span

h/24 +1/96
(42.06”/24) + (54”/96)
1.75” +0.56”

2.3”

h/12
42.06"/12
3.5”

1/96
54”/96
0.56”

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020]
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ASCEND Talon Glass Baluster
VIEWRAIL Test Report

Attachment Method
The ASCEND Surface and Side Mount Railing was secured to the test system through 3 — 2x12 pieces of Southern Yellow Pine (SG of
0.55 - 0.57 per AWC-NDS), Grade #1, Kiln Dried to a moisture content of < 19%, and Heat Treated.

Four-5/16” x 4” Construction Screws (Addendum D) secure the surface mount foot to the test structure. Likewise, two 5/16” x 6”
Construction Screws (Addendum D) secure the side mount foot to the test system. The fasteners were installed in accordance with
the Manufacturer’s installation instructions and any applicable evaluation reports and codes. Minimum required fastener end and
edge distance and spacing was observed. The test structure was pre-drilled as required by the fastener manufacturer to prevent
splitting.

Cross Section
Side Mount Fastener Installation

Cross Section: Surface Mount
Fastener Installation
The mounting surface of the mounting feet were positioned entirely on the structural mounting surface to properly transfer any
loads imparted on the rail into the fixed work. Structural members forming the connection shall be designed in accordance with
the IRC or IBC.

Alternate Attachment Methods
Substitution Note: In accordance with ASTM E2358-17, section 8
8. Permissible Variations and Substitutions:
8.4 Larger systems shall qualify smaller systems provided there is no change to the attachment, anchoring or any
other property that would decrease the structural performance of the system.

Therefore mounting fastener and surface material substitutions are permitted as long as [P‘
the fastener/surface materials have equivalent structural performance.

Concrete Substate/Surfaces o oo
The railing system can be mounted to concrete substrate/surfaces. It is the responsibility of the
qualified licensed engineer to select the appropriate hardware and evaluate the mounting
conditions to create a code compliant guard. Certified and tested concrete fasteners such as the
Hilti Quickbolt Expansion Anchors (Appendix F) are required for all code compliant installations.
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ASCEND Talon Glass Baluster

Test Report

VIEWRAIL

Test Results

ASCEND Talon System with Top Rail — Surface Mount

[22s pOE-uCiEING PECT] (F1-T1 [BAS] PEOT [2IUOZUOH [|JU] SIUBLLIOLS [BIN1OMUIS) Jg] 00E paioddng Wwishs (peoT WNWIXEW
uonel|ddy peoT 40 JUiog [EIRLD 18 Ul §E°) > (UOHI2PR] PRS0 LUNWIKELN

uayoIqun s5e)5 ‘paulelay ARjapdwo Suize|s) tuonUSISY |BININIS

[22s pog-uoneing peo] ($1-T1 [PAS] peOT [EIU0ZUOH [|UU] STUBLLOUS [BIN1OMLS) g 00E pauoddng walsAs (peo LWnwineiy
uonel|ddy peoT 40 JUiog [EIRLD 18 Ul £F°0 > (U0HI2PR] PRS0 LUNWIKELN

u=§0.qun S5B|9 ‘paulelay AjRlajdwod Sulze|D UOUS]RY [RINUIS

|LT-85ET3 WLSY Jad] [842] S0UELLOUSd PEDT [EIUCIUCH (LU S0UBULIONSY [EINIONGS |
i 22103 MM SEE0 S8 0sz
0sE 00E 0sc 00T 05T 00T 0s 0 .
, . . _ _ _ : 0 £T £8T°0 £ 00T
£T VTl 19 0sT
m . €T L6T°0 S 00T
H €0 £7 0ST'0 2'€ 08
fiyuy W 2L —— m €T £90°0 LT 0z
lgup Uy —— ! T m £T 0 o] 0
I
! g [un] [u] [w] (a1l
“ o1 2 Tty uonaalfaq 2404
m 2 | uonayfaq agissiuiiad painsoa
" ([T
1 z
UCNIBYE B|QIEIULS WNLINELY Pa1E|nT(e) 1 ,
|||||||||| iypliouionll Sl i
S st €T | svo  sor  ooe
2117 423u3) jo 93p3 213 -peO] |BIUCZLIOH ||4Y] ez e e —
£z STE0 g 00z
Buren 03 sejnoipuadiag paddy aey @oN £z +9z'0 L9 0sT
) £T L1T0 g5 00T
£T ¥ST'0 6t 0s
£T SL0°0 61 (ord
£T 0 0 0
nmands [u] [u] [ww] [ail
peol Zi/y uonaajfzg 30404
wona3aa ajqissiuiad painsoapy
T IS——. [1Lpuy ut

3317 193U9) jO 95p3 [E91319)\ - PEOT [EIUOZIIOH [[FU]

Page 16 of 52

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020]



[23s p0g-uoieIng peot] (] [2AS] PEOT PAIRIUSIUGD SIUBLLIONSY |BINJINAS) 1q] 008 paloddns Waishs Jpeo Wnuwixey
uopedddy pEoT 40 JUI0d [22RUD 18 O°F > JUCIHISYS] PRAISSG0 WnLel
u=y0uqun sse| ‘paulelsy Aj3gs|dwe] Suize|9) tuoqu)EY |BININIS

S11Ns3y

Page 17 of 52

ASCEND Talon Glass Baluster

Test Report

VIEWRAIL

[LT-BSETI WLLSY 13d] [3na] SJUBLLOUSd B0 PalEQUadud) 20 UBUGLS [BINONIS o
[3q1] 22104
oog 0oL o009 oos [0 00E 00z 00T 0

| _ . 8T BET 9'09 oS
\.\.\l\.\\.\.“ ! ! 8T [444 £'95 00L
——— : : | z 8T 10T [ 059

| | | . - '
peqT [luoZUoH —— UG5S0 S| e d WNWUNEN poiEmEs | “ £ 8T 16T Bl oos
d" d" d" b 8T SLT vy 0ss
“ “ ! m 87 0T g0t 00s
o ! 52 8T LET LvE 0S¥
_ : _ g & 87 IT'T L'6T oov
L “ ‘ 8¢ €0°T 9 Qof

i i i
! " ! . 8T 780 60T 00E
_ | L. 2T 890 LT 0sE
at T It | 5T1 5T
6 87 £5°0 C'ET 0oz
:_mnm-_u__}_ |ley :peoq |elu0ZLIOY palelluaduo) 87 660 66 ST
8T SZ0 £9 0ot
ueds-piw 18 iey 01 Jenupuadiad pasgddy 2004 10N [ il 0| TE os
8T a0'o a1 0z
" 8T 0 0 0
i [u] [u] [wiw] [qil
96/ 1++Z/ Y uonaaffag 3004
:Q...E%D SjqISsilLIad paunsoay

uoRIBAG

ey
peo]

ueds-pIl\| [leY :pECT [EIUOZIIOH pPajEIjuUasUuCc)

PECT [BJUOZIOH

Report Number: Viewrail-06-2020 Rev 5 [Oct 21, 2020]



[225 pog-uoiieang peo] ($1-T1 [BA3] PROT [2IU0ZIOH [|4U] SJUBLLIOURY [BIn1oruls) 4q| 00 pepoddng wayshs (peo wnwimepw ﬂ L
uonedl|ddy peo] Jo JUlod [EJIUD 18 Ul J€°) > IUOIP33Q Parast 0 WNLIKe W m“._ =
unjouqun ssejS ‘paulelay ARga|dweo) Suize|s TuonuIlaY |RININNS m
=
[23s pog-uoiieing pea] ($1-T1 [BAa] pROT [RIU0ZLOH [[4U] 30UBLLIOUS [Ban1onuls) 4q| 00E papoddng wajshs -peo wnwixey ﬂ W. ﬂ
uoned|ddy peo] Jo Julod [EJIUD 18 Ul GE'D > IUOIP33Q] parast 0 WNLIKEe W 3

u=jolqun s5e9 ‘paulelay ARiadwod Buize|s (UOIUS1RY |BIN1INILS

Page 18 of 52

ASCEND Talon Glass Baluster

Test Report

VIEWRAIL

ASCEND Talon System with Stabilizer Clips — Surface Mount
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ASCEND Talon Glass Baluster

Test Report

VIEWRAIL

ASCEND Talon System with Top Rail — Side Mount
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ASCEND Talon Glass Baluster
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ASCEND Talon Glass Baluster

Test Report

VIEWRAIL

ASCEND Talon System with Stabilizer Clips — Side Mount
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Appendix A: Glazing Impact Test Report

Intertek

Teital Quality. Assured.

VIEWRAIL

SCOPE OF WORK
IMPACT TESTING ON TEMPERED TRANSPARENT SAFETY GLAZING MATERIAL

REPORT NUMBER
K1004.02-119-37

TEST DATE(S)
08/28/19

ISSUE DATE
09/03/19

PAGES
5

DOCUMENT CONTROL NUMBER
RT-R-AMER-Test-2881 (02/25/19)
© 2017 INTERTEK
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Nntertek e 25

Tatal Quality. Assured. Telephone: T17-764-7700
Facsimile: 717-764-4129
woarsintertek com,building

TEST REPORT FOR VIEWRAIL
Report No.: K1004.02-118-37
Date: 03/03/19

VIEWRAIL
1755 Ardmore Court
Goshen, Indiana 46526

SCOPE

Intertek Building & Construction (B&C) was contracted by Viewrail - Goshen, Indiana to perform
safety glazing impact testing in accordance with ANSI 297.1, CAN/CGSB 12.1, and CPSC 16 CFR
1201 on tempered transparent glass. Results obtained are tested values and were secured by
using the designated test methods. Testing was conducted at the Intertek B&C test facility in York,
Pennsylvania.

This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory. Intertek will service this report for the entire test record retention period. The test
record retention period ends four years after the test date. Test records, such as detailed
drawings, datasheets, representative samples of test specimens, or other pertinent project
documentation, will be retained for the entire test record retention period.

SUMMARY OF TEST RESULTS
SPECIMEN MUMEER 1 2 3 4
IMPACT TEST RESULTS Pass Pass Pass Pass
THICKMESS COMPLIANCE Pass Pass Pass Pass

QNWFQJ_

U‘}‘h &
o ALRSTIRE Q“
PROFEESIONAL,

For INTERTEK B&C:

COMPLETED BY: = Todd M. Wilt REVIEWED BY:  Virgal T. Mickley, Ir., P.E.
TITLE: Lead Technician TITLE: Senior Staff Engineer VIRGAL THOMAS MICHLEY, JR.
EHCIMEER
Tt m 0, 7
SIGNATURE: i et SIGNATURE: A NSy IR
DATE: 09/03/19 DATE: 09,/035/19 i
v fazs 20100004 10:20:12 00

This report is for the exclusive use of Intertek’s Client and is provided pursuant to the agreement between Intertek

and its Client. Intertek’s responsibility and liability sre limited to the terms and conditions of the agreement. Intertek

assumes no liability to any party. other than to the Client in accordance with the agreement, for any koss, expense or IAS
camage occasioned by the use of this report. Only the Client is authorized to permit copying or distribution of this

report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of

the tested material, product or service must first be spproved in writing by Intertek. The cbservations and test results ACCREDITEL
ini this report are relevant only to the ssmplefs) tested. This report. by itse f does not imphy that the material, product, Tesiag Lk,
or service is or has ever been under an Intertek certification program.

Version: 02/25/19 Page 2of 5 RT-R-AMER-Test-2EEL
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130 Derry Court
m er e York, Pennsytvania 17406
Tatal Quality. Assured. Telephone: T17-764-7700

Facsimile: 717-764-4129
wharaLintertek com;building

TEST REPORT FOR VIEWRAIL
Report No_: K1004.02-119-37
Date: 09/03/19

TEST METHODS

The specimens were evaluated in accordance with the following:

AMNSI Z97.1-2015, For safety glozing materials used in buildings - safety performance
specifications and methods of test, American MNational Standard

CAN/CGSB 12.1-2017, Safety Glazing, National Standard of Canada

CPSC 16 CFR 1201, Safety Standard for Architectural Glazing Materials, Consumer Product
Safety Commission (Version: 2012; Source: 42 FR 1441, Jan. 16, 1977)

MATERIAL SOURCE

Test samples were obtained from the manufacturer. The specimens were received on 08/23/19,
in good condition and suitable for testing unless noted otherwise.

SAMPLE RETENTION
All test specimens were destroyed by test or by personnel and have been disposed of as trash.

Representative sections of the samples will be retained for up to 30 days from the date of report
issuance. After 30 days, representative samples will be automatically discarded.

LIST OF OFFICIAL OBSERVERS

MAME COMPANY
Todd M. Wilt Intertek B&C
version: 02/25/19 Page3ofs RT-R-AMER-Test-2BE1
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ASCEND Talon Glass Baluster
V I E \X/ RA I I_ Test Report

Ntertek e R

Tatal Quality. Assured. Telephone: 717-T64-7700
Facsimile: 717-764-4129
woarinterteiccom/building

TEST REPORT FOR VIEWRAIL
Report No.: K1004.02-119-37
Date: 0%/03/19

TEST PROCEDURE

Owerview

All specimens were impacted once from the select drop height unless noted otherwise. Specimens
which were not broken after impact from the designated drop height were broken in accordance
with the Center Punch Fragmentation Test per ANSI 297.1-2015.

Drop Height Classification
All specimens were impacted once from a drop height of 48 inches.

DROP HEIGHT CLASSIFICATION
ANSI CGSE CPSC DROP HEIGHT
Class A Class A Category 48 in.

TEST SPECIMEN DESCRIPTION

Manufacturer: Viewrail - Goshen, Indiana

Glazing Product Designation: Prototype

Owerall Glazing Thickness: 1/2" (nominal)

Glazing Type: Tempered Transparent Glass (TTGE)
Sample Dimensions: Impact: 34" wide x 76" high (+1/8")
Size Classification: Unlimited

Thickness Standard: ASTM C1036

TEST RESULTS

Lab Temperature: 71°F
Duration of Pre-Conditioning @ 65 - 85°F: 24 Hours

Impact Test Results

SPECIMEN  THICKMESS  TEST CENTER ACCEPTANCE RESULT

NUMBER {inches) RESULTS PUNCH CRITERIA (PASS/FAIL)
{grams) (YES/NO) {grams)

1 0.498 23 Yes 205 Pass

2 0.500 31 Yes 206 Pass

3 0.499 25 Yes 206 Pass

4 0.500 22 Yes 206 Pass

Acceptance Criteria: The 10 largest crack-free particles collected after specimen breakage shall
weigh no more than 10 sq. in. of the original specimen.

Version: 02,/25/19 Pagedofs RT-R-AMER-Test-2EEL
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V I E \X/ RA I I_ Test Report

Ntertek e 2B

Tatal Quality. Assured. Telephone: T17-T64-7700
Facsimile: T717-764-4129
woanwintertek.com/building

TEST REPORT FOR VIEWRAIL
Report No.: K1004.02-119-37
Date: 09/03/19

CONCLUSION

The specimens meet the test requirements of the referenced standards for the size classification

listed.
REVISION LOG
DATE PAGES REVISION
0 09/03,/19 M/A Original Report lssue
Version: 02/25,19 Page5of 5 RT-R-AMER-Test-2EE1
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Appendix B: System Components and Drawings
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Appendix C: Manufacturer’s Published Installation Instructions

34 i

—= Ascend Talons
VIEWRAIL Installation Guide

-

D% Part Mams

1 Foot Cower
Foot

Peat Mounting Screw
31/2"-E5

Aacend Talon Covar

& A8-16 %1 1/2 Hew Flat
Heed Bolt - 55

[ Divstail Washer

Glaee Gaekst 437510 x
162500 x .DO0THK

] MNylon Bushing GO0 =
D700 x AB5THK

L5 ] N

-

Bafore You Bagin ks You'll Nead

Be sure the instal site's measursmants match the provided drawing. 38 Hent Key
Diril
Dirill Biit - 1/8" to 732" forbiay
T2s Drive Bit
Sllicone
Lewel

For more information or installation help, go to www.youtube.com/Viewrail

viawral.com
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Use)your;provided/drawingito}

’

{mounting|intolconcretelibelsure]
tolvaccum(dust;fromithelholes™
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Apply the nylon bushings and
glass gaskets to the dm.'
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Congratulations! Your Install is Done

see your work! Snap a few pics with your phone and

pictures@Viewrail.com. Thanks for choosing Viewrail

We'd love to

send them

Enjoy your new instaliation!

Varsion 1.0 — 11-2019 viawrsd.com
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Appendix D: UES Report for U2 Fasteners

ION REPOR' Number: 454

Revised: 01731/2020

12 FASTENERS
870 TUNGSTEN STREET
THL"iDERB-‘:.Y ONTARIO CANADA

I{EIJ'.-':I .3-!5-5119
www.lfasteners.com

Originally lssued: 01/0672017

COUNTERSINK UNIVERSAL SCEEW
WASHER HEAD CONSTRUCTION SCEEW
CS1 Section:

06 05 23 Wood, Plastic and Composite Fasteninss

1.0 RECOGNITION

The Countersink Universal Soews and Washer Head
Construction  Screws mamofactored by T2 Fasteners
recognized in this report are dowel-rype fasteners for use in
comstction The physical, souchmal, and  corrosion-
resistance properties of the Counfersink Universal Soews
and Washer Head Constuction Screws comply with the
intent of the provisions of the followinz codes amnd
Tegulatons:

+ 2018, 2015, 2012, and 2002 International Building Code®

(IBC)
« 2018, 2015, 2012, and 2009 Internstional Residentisl
Coda® (TRC)

The screws are recognized for the souctural performsmce
characteristics described and tabulated in this evahmton
report and for use with ACT) preservatve meated wood.

10 LIMITATIONS

Use of the U2 Countersink Universal Screws and Washer
Head Comstmction Screws recogmized in this repon are
smirject to the following limitations:

2.1 Usa shall conmply with this report and the applicable code.

1.2 The mininmm fastensr end distances, adee distances, and
spacing shall be in accordance with Table 5 or Table 7 of this
Teport of in accordsnce with the recommendations of the
enginesred wood product menufacturer, whichever is more
Testricve.

1.3 Where installation canses spliting of the wood, holes are
required to be pre-drlled in sccordance with the AWSIAWC
Mational Design Specificaton (WDE) for wood-screw
installation.

1.4 When desipning 3 commection, desizn shall comply with
provisions in Section 11.1.2, 11.2.2, and 12§ of the 2018 and

Valid Through: 01/31/2021

2015 NDE, and Section 10.1.2, 10.2.2, and 11.46 of the 2012
and 2005 NDS to ensure the capacity of the connection amd
fastener sroup.

15 The 172 fasteners shall be nstalled only in exposure
conditions described in Tgble § of this report.

1.6 U2 Fasteners Countersink Universal Screws and Washer
Head Construction Screws are packaged in Thimder Bay,
Crmtario.

3.0 FRODUCT USE

U2 Fasteners Countersink Uhniversal Screws and Washer
Head Construction Screws are used as fastensrs for wood-
to-wood and ensinesred wood connectons. The screws may
be used where fasteners are required to exhibit cormosion
resistance  when exposed to adverse enviromments]
condifons and'or preservative weated wood and are
alematives to bot-dip-zinc galvanized fasteners with a
coating weight in conpliznce with ASTM Al153, Class D
The screws were evaluated for use with wood chemically
reated with waterbome alkaline copper quaternary (AC0)-
D) preservative

3.1 Design:

3.1.1 General: Soucnhral members formming the coonecton
shall be desirmed in accordance with the IBC or IRC.
Reference lateral and withdrawal design vahies in this report
are for allowable sress design and shall be nmitiplied by the
applicable adjpstment factors incloding wet service
conditions specified n the MDS and this report o detenmine
adjmsted desipn values. Where the screws are subject to
comibined lzteral and withdrawsl loads, connections shall be
designed in accordance with Section 12.4.1 of the 2018 and
2015 MDS, and Secton 11.4.1 of the 2012 and 2005 MDS.
When designing a connecton the stmochral members shall
be analyzed for load-camying capacity in accordance with
Section 11.1.2 of the 2018 and 2015 MDS, and Section
10.1.2 of the 2012 and 2003 MDS.

The allowable load for a single screw conmection in which
the screw is subject to tension is the least of (a3) the
reference withdrawal design valie ziven in Table 2 of this
report, adjusted by all applicable adjustment faciors; (o) the
reference bead pull-throush design valne given in Table 4
of this report, adjusted by all applicable adjustment factors;
and () the allowable screw tension srength given in Tabls

1 of this report.

The allowalble Laterzl load for a single screw connection is
the leszer of: (3) the reference lateral design valne given in
Table 3 of this report, adjnsted by all applicable adjustment
factors, and (b) the allowable screw shear smength ziven in

Table 1 of this report.

Tha peduct descebedin e Unidam Evekeins Sandos [LES) Mapor har besn svelisisd an a1 afssetve meiscs) deage or method of consfruction in aer i sy snd comphy ( 'E

et the e of e provwmon of e code e acied N fmmepod e fov of jee squveienTe b e premcriad o Bhe cooe o7 gually, Erengdt sfecrensm i msacce, cuetlfy
and misly a2 sppicals, I smoniance wlh 180 Secton M 1T Tha dooumssef shall oniy B regocucss i fe sniredy @

Capmght § 2030 by iInfemafiorsl Amcouton o Pumbing sed Mecheniosl Offioals. A5 nghix Primind in the Usiied Sales. Ph P-E7T-HE5T « Fax BORATEATTT
wab e unform-se o ¢ 4738 Fa' Muleceintse Sireel Ontena, Celdonse 8170512818 - US4
B
i o i
i
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c . .
accordance with Sections 11.2.2 and 12.6 of the 2018 and
2015 NDS, and Sections 1022 and 11.6 of the 2012 and
2005 ND%. Local stresses within the comnection shall be
checked using Appendix E in the MDS to ensure the capacity
of the comnection and fastener group.

Originally lssued: /0672017

multiple screws shall be designed in

312 Lateral Design Valnes: Feference Lateral desizm
values for Universal Screw and Construction Screws for
single shear wood-to-wood connections loaded parallel to
prain are shown in Table 3 of this report. Minimm
comnection geometries shall comply with Table 5 of this
Teport, as applicalle.

3.1.3 Reference Withdrawal Diesizm Valuwes: Feference
withdrawal design walues for U2 Universal Soews and
Construction Screws are shown in Tghle 2 of this report.
Loads are given in pounds per mch of thread penetration into
the min member,

314 Pull-Through Design Values: Pull-through desizm
walues are shown in Tgile 4 of this report.

315 Universal Screw header attachment: The MNol2 x
3t-inch Universal Screw was specially developed to fasten
14e-imch-thick (38.1 mum) SYP henber side mambers (SG=
0.55) and LVL side members having mininmm equivalent
specific gravity S5G=0.50, to 5TP lumber holding members
{5G= 0.55). The intended connection geometry is shown in
Figure 3 of this report. The mininmm end and edze distances
shown in Figure 3 and Table 7 shall be respected for
installation The fasteners shall be desipmed wsing the
allowable loads showm in Table 7. The allowsable simsle-
STEW capacities may be summed for omlaple soew
comnectons if the mininmm allowable spacing required by
the MDIS is provided.

3.2 Installation: Comntersink Undversal Screws and Washer
Heaad Construction Screws shall be installed in accordance
with the moenufachurer’s installation instuctons, the
evaluation report and the codes listed in Section 1.0 of this
report, nsing a low speed drll Where conflicts coour, the
maore resmictve shall govern Edze distances, end distances,
znd spacing of the screws shsll be sufficient to prevent
splitting of the wood, or as required by Table § or Table 7 of
this report. Installston may be performed without pre-
drlling wnless installagon cases splifing of the wood
members. For the T2 Universal Saew, the top of the screw
head shall be insalled flush with the swface of the side
member being connected. For the Constuction Screw, the
underside of the head shall be installad fhucsh with the surface
of the side member being connected.

4.0 FRODUCT DESCRIPTION

The Countersink Universal Soews and Washer Head
Construction Screws described in this report are aliemative
dowel-type threaded and self-tappine fasteners used for
wood-to-wood snd enmineersd wood connectioms. The

Revised: 01/21/2020

ON REPOR' Number: -

Valid Through: 01/31/2021

screws are made of heat-oeated hardened carbon steel wire
and sre mamnfachoed using a cold-forming process. The
screws have rolled threads and a proprietary point The
Countersink Universal Soews have flat heads with a star-
drive recess. The Washer Head Construction Screws have
washer heads with 2 star-drive recess The sews are
available in multple lenpths and dismeters as described m
Table 1 of this report.

4.1 Corrosion-resistant Coating: The fasteners are coated
with U2 Guold Color for corrosion protecion The coated
screws are recogmized for nse in wood pressure-treated with
waterbome  alkaline copper quaternary  (ACQ-IN
preservative with 8 mavirmen retention of 0.60 pcf (9.6
kzm®).

S0 IDENTIFICATION

The packaging for U2 Fasteners is labeled with the 112
Factener name and sddress, the fastemer designation and
modal identification and the TAPMO TES Evalustion Feport
Mumiber (ER-454). The desisnations *Tniversal Screw™ or
“Constmction Soew™ for the Countersink Universal Screws
and Washer Head Construction Screws, respectively, ame
incluaded in the identification. The compatble geated wood
ope (060 pof ACQ-DY is inchaded, where applicable.
Additionally, the Construction Screws are identified with an
imprint on the head of each screw”s diameser and length The
idenfification inclodes the TAPMO Uniform Evalustion
Service Mark of Conformity. Either Mark of Conformity may
e used as follows:

EAN:

IAFPMO UES ER-454

6.0 SUBSTANTIATING DATA

6.1 Data in accordance with AC233, the ICC-ES Acceptance
Crteria for Altemate Dowel-Type Fasteners, approved
October 2018,

6.2 Data in accordance with AC257, the ICC-ES Acceptance
Criterta for Corrosion-Fesistant Fasteners snd Evaluation of
Corrosion Effects of Wood Tresment Chemicals, approved
October 2009, editorially revised March 20138,

Page 2 of 7
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Ev.ﬁl.“ﬁ“oﬂ REPORT Number: -

Originally lssued: HIDG2017 Revised: 011731/2020 WValid Through: 01/31/2021

7.0 STATEMENT OF RECOCNITION

This evaluaton report describes the results of research
camied out by TAPMO Uniform Evalwtion Service on 172
Fasteners Countersink Universal Scews and Washer Head
Construction Screws to assess their conformance to the codes
showm I Sectiom 1.0 of this report, snd docoments the
product’s certification The fastensrs are produced at
locations noted in Section 2.6 of this report wnder a quality

comtrol program with petiedic inspections under the

Brian Gerber, PE SE.

Vice President, Techmical Operations
I:lﬂua:'u i]‘litl:llSEl"l"I{l

"/ ré ’r—

Richard Beck, PE, CBO, MCP
Vice President, Uniform Evaluation Service

2. O
G!'Rnsscéa—nzt
CEO, The IAPMO Group

Tww. nmiferm-e.ory or el us 8t mfemnifrm-esorp
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Ev ON REP‘DRT Number: 454

Originally lssued: 01/062017 Revised: 0173112020 Valid Through: 013172021

TABLE 1 - U2 COUNTERSINK UMIVERSAL SCREW AND WASHER HEAD COMSTRUCTION SCREW ALLOWASLE
BENDING YIELD 3TREMGTH AND FASTENER ALLOWABLE STEEL STRENGTH

UNTHREADED MAx STREMGTH
FAGTEMER THREAD HEAD HREAD HFEAD
FAETERER FASTENER SHARK Eendng
LENGTH, L LEMETH, DIANETER ROO (OUTHIDE]
DESIOHATION [ 1] 3 3 RANETER Yiekd Tensile Shear
fin) Lijn} g i) WAMETER, . DRANETER, J
 finy finy [ segn | Mh | R4
[Py fpeil
Su Zh -

Unrereal ETENS Th oz ona o1 017Te 215,000 s30 k)

~ Lonwwe i0x 25" 2 -
S | ioount T Y .37 o130 LR 157 zopon | B a0

Sorewr| -
! 13;:; 55' s | oiss o2 0.2z7 235000 i1z B4
10x 3°%" Iy 0445 o125 0143 0155 225,000 TES 413
Conetrution (=7 T T
w SHEX 3" Ik me3z oTma o187 0.Ira 20,000 s 3
= [Wacher FIFTY z
Head X
! :::i E 0.F1s OfsL 0z:s 0312 25000 1671 =
rEL T inch = 254 . 1 om - SO, T = 4 45

1. or fesisrers with coursmnk-hrs hescds ol fasdsrer wogts shal bs memsored fom Se op of e hees D B bofom of Be oot For eissers Wt sasher-type hesce cversll Fesderer
g sl b resmrs fom e udereids of ha Sead b e bofom o Ee i

2 ‘Thewss bngh incucdes e poict, s stown in g | of s et

3 Hercicg peid wrergh detsrmined ser methods speciled i= ASTH I 15TS mnd based on b mrer beesd froct) damsts

FIGURE 1 - U2 COUNTERSINE UNIVERSAL SCREW

FIGURE 2 —WASHER HEAD CONSTRUCTION SCREW
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Ev LUATION RENET Number:

B Originally Issued: 01/08/2017 Revised: 01/31/2020 Walid Through: 0173472021

TABLE 2 - REFERENCE WITHDRAWAL DESIGH VALUES FOR WOOD-TO-WO0D CONNECTIONS WITH

UNIVERSAL SCREW AND TRUCTION SCREW 12248
REFEREMCE WITHDRAWAL DEZIGN VALUEE, W (iiin.| WET
FASTEHER FASTERER i BERVICE
DEZIGHATICN o FACT
3e=038 | ae=04z | sezoee | zeczoss Equiy. c-nn.
3G =06
ErFa = = = [Ex =
Univercal T 7% =0 08 12 140
55 Torews [TFia 72 5 T 13 i)
# | jcount 0x i) = 47 181 i
Sorew] "f.,“’ o7 119 152 17 1m2
[T El 58 {Iiz] 116 128 L
Construstion | E15E2 11z 133 7 1% 5
- Lorews EHEX 3" 118 137 2E1 [ 155
i facher EAEz & 135 = aBE e 8T
Head Sorews) | 3835 E 112 14z 280 ] 18
IEaT E WE IE 390 ] ZiE

Far SE 1 o= 254 mm, | pul = 6.5 kPw, | B = 448 K

‘wmiusn wtall e muitpies by sl Epclosbie scwETen! ecom an et orkh n e NS unises aiener sbength conbol monecion sbeegth, N wher oess veloss sl
not be muiscies oy ey sdumment facicn

Fatesncs whonmens' cesigr wiuss soal Se mulipled Sy he engh of fresc penetwicos In e Ten membs: Legts inc udes spersd Bp Minimam cenefios
mhal b= one nch

Specic Gty |50 shell Ge e mengred specific gravily e mrwm lumbsr orwoed sraciursl el per MDS Tae 11234 or 1.3 38 reepectesly, of e sngineend
wood prodec squivels=t pecfc gty phee - e spplicabls Fileton repart

Tt dutn garerwied w1 mempies weiin 10 s of waisd romine| ecfic gravdy v

Torwen whmll = imenled rrwght itk $m= mide grein of B e Ten T e Wi S mores s 5f e Sl-degres snge b B arod fhe

M

"o

TABLE 3 - REFERENCE LATERAL [Z) DESIGH VALUES FOR WOOD-TO-NCOD CONNECTIONS [PARALLEL TO GRAIM) WATH
UMIVERSAL SCREW AND CONSTRUCTION SCREW 12848

ALLCWAESLE SREAR LOALA (0 WET
FASTENZR FASTENER ey
DEHGHATION D LvL :
=038 | $0=042 | 2e=0@ | 20=-06E | Equvies E
0.5
] ] ET] [E ET]
B 0= 10 151 i
8 . a0 EE] S 143 [FS
ot 0 1z iE] IEE iEE]
EQD i e 0 EXT] ]
e TS 15 T 151 nmt
: i JEE] i 10 i
o | domes ] 1z iG] piE] ] ]
G| asherHead | EnEwa i iz FEE] 13 =
Sonses) SENE EY F1E] = 3 iz =0
ZERT EQ T = 341 = i 353

FoStlimrsZimm Iipp=0S s 1i=448 K0

1. vahss shal te mulipisd by 8l sppicabls sduriTent lecioms & et forth I e MO S unises estener sirength contols nrecton sbeegt, - which cems veles sl net e motphed by sy
a2 pusrert o

T Spaobc Grawiy (50| shell bs B ssmgned specc gy ko mree LmiSsr or sood siruckors | joe rei e KOS Tebis 11 338 o 11 338, sespsciively, or e sngiresrs wood srodud squsmis=
speciic grawy gven n Ee appicabis svabmin- scork

3 Temt cwi gererwisd Wit mempes wihi= 10 percent of Maisd nomrsl scscfic grwedy wiss Whan B apeaPc praviles or squvelect asscPic garetes of Be mmis or mids membss srs
Afmreri the mmign vELes of te soos et e owesd specfc gty shal e omsd

4. Screws whmll e nesled Ewght iz e e gan of S wood TAN membe weh Be aoes s a5 E-degres sngs i e wood Shen

L Mimimum brEns persteion shal te soum £ B scew engh e be ho-sas o e wood mids pam

= For 55 =055 the Wet Service Facior shall be Cy = 0.8 mesmum
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TABLE 4 - REFERENCE PULL-THROUGH [P DESIGH VALUES FOR WOOD-TO-W00D CONNECTIONS WITH
UNIVERSAL SCREW AND CONSTRUCTION SCREW 1224

MMLE REFERENCE PULL-TRADUGH DESIGN VALUEE, F (i
FASTEMER FANTENER | o o IERVICE
DEIGHATION (] FACTOR,
THICKMESS, | =028 | 2G=042 | S0=060 | 302066 | Eguw 3e= o
Ta fin] I
EEF & g TE 8 188
Univercal I 3% )
Torwwe DE -
o == r -
2| e A 7= 55 101 190 m
Borews) B3 Tz g3 11 138 55
FETd " -
I TELS » = FET] =1 35 357 :
4 FIT
o Sorses S5y TK =0 254 Eri) 188 a5
S emener SHExE
Hoad Borews) | 3Ewe
o 31 355 213 450 saz
Ffor R VTimcheaZS4mm, Tpe=2008 e, TEf=445 N

1. Vaksss st s rfEpied by sl sppicbs sdustment Sctors s st in B NS crkem rissr sirsng controb connsclion srength, inwhics oo velss sl not
s rrusSpiied by mry scjosEme Backo

2 Spscfic Gty sesll be S smsired spsciic gravity for s kemier or weood sbuchsd pansis per MOS Tabis 11338 or 11338, eepectvely, or e sngrssmss wood

semcuct squive it epeciic prEviEy ghven |- the spcicebs svslorbon repost

Tt dnin gErmwss i mpes wisin #-10 peeoent of wirisd nomiesl apeciic gty vl

4 Sowsw shal bs inwiled stwight infs s side grain of he wood main membe w18 B scew s et s K-degres snghs b e sncd Soem

TABLE 5 - CONMECTION GEOMETRY FOR UNMNMERSAL SCREW AND CONSTRULCTION SCREW

MINIMLUM DEETANCE OF SPACING ||
o MDZ [Inshsci
CIL1ET = #10 2 B uE
Loading Toward End 150 2316 25018 22 336 312
Erd Distance Loading Away From End 1m 17018 19018 13 218 138
Losading Parpandicular i Grain 100 1716 15 note’ 21m 238
- 7 -
o Losading Parpandicular i Grain 250 134 134 note 1 34 138
. LLoading Faralel i Grain FE 134 134 note! 134 130
Epacing Loading Faralel To Grain 150 238 EEE EE 33ME 31z
Factensrs Loading Pepend cular To Grain 1m 17018 19018 13 218 138
Sracing In-Line Flows ) au 115 78 1118 1318
Senesen Rows Etogpered Rows’ ] e THE THE 1 B

For 51 1 inch = 3SH4dmm, | pe = 20560 e, 1 0= 4450

' abs 7 of Sum repor necetes S regoirss mmang

Erel chwinces, sigs diwtncss, ard scres specieg sl S mofident i prevest spiteg of i wood, or N requinsd by s bis, shctever i B rost rericte
uniwan ctherwi roid in Tabls T of fus seport

# Wimkssw for somcieg bebwssn siapgeted e aopl whees Sowws = SdEoset rows e ot by Sul of B asecing bebewsn sorees 0§ e
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TABLE 6§ - EXPOSURE CONDITIONS FOR FASTENERS WITH INTENDED USE AND LIMITATIONS OF RECOGNITION

TYPICAL APPLICATIONS RECOGNITION LIMITATIONS

EXPOSURE
CONDITION

CORROSION RESISTANCE OF FASTENERS

Limited to use where equiibrium moisture content of the chemicaly

1 Treated wood In dry use applications treated wood mests Ory senvice conditions 35 descrided In the NDS

3 General construction ummmmmmmmmm

fasteners are not for use under satwater

30 DeTancE

Haren

D0k DESTAMCE o —

FIGURE 3 -CONNECTION GEOMETRY APPLICABLE TO TABLE7

TABLE 7 - ALLOWABLE LATERAL STRENGTH VALUES FOR N0.12x3"/.-NCH LONG UNIVERSAL
SCREWS TO CONNECT SYP LUMBER OR LVL SIDE MEMBERS TO SYP MAIN MEMSERS (Ibf)

MINIMUM
s ALLOWABLE LATERAL STRENGTH (Ibf)

DESIONATION FASTENER ID “ﬂ:;l. Ts | PENETRATION, P

MEMEER (In.} SYP VL

Universal Screw 12x A 112 2 % 232

Sl imcheSm4mm I2fedaN

Nctea

Alowntie Maow treng® vloes for mUlisie swas 0w RIVe Droviced MIreTiam eganed specing s moeniined

Mimrrum scww spacig 0 e e ow stal comay wis e NOS

T utner 70 wce e e londed peependiouier B2 g Seriner i fokdng memter i oaded sensiel & orein

M Sseine end Sitences i side merher shall be S-nch, Tunimum scww sdge datencs 1 man member st Se somimaly st Mimreurs edpe
datence of screws 1T wde membess dal e 1S rches Fom S osded

ZY7 spectic gravey n 0 55 wnc LVL merimum sgusalest sgectic gty steld be O 50

s The slcwatie winow' streng® valaes many be appies for B same comrecton ueng No 12 Universsl Scrwes onger e 2% inches

DR

w
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Appendix E: Hilti Concrete Anchor Technical Information

=T

The following excerpt are pages from the North American
Product Technical Guide, Volume 2: Anchor Fastening, Edition

19.

Please refer to the publication in its entirety for complete details
on this product including data development, product
specifications, general suitability, installation, comrosion and
spacing and edge distance guidelines.

US&CA: https #submittals us hilti. com/PTGWol2/

To consult directly with a team member regarding our anchor
fastening products, contact Hilti's team of technical support
specialists between the hours of 7:00am — 6:00pm CST.

US: 877-749-6337 or HMATechnicalSenvices@hilti.com

CA: 1-800-363-4458, ext. 6 or CATechnicalServices@hilti.com

Hiltl, Ise.
7250 Dallas Faroway, Sulte 1000
Plama, TX 75024

1-800-2T3-8000
www_hiitl.com
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3.3.5 KWIK BOLT TZ EXPANSION ANCHOR

PRODUCT DESCRIPTION
KWK Bolt TZ carbon steel and stalnless atesl anchors
Anchor System Fi and Benefits
. = Usad wih Hifi Duzt Removal System (DRS) for dustiass
e drilling end inctallation (comgliant with Table 1 of OSHA

1

I-:'.--Hi"n

Stankss Steal KB-TZ

1826.1153 regulations for zilica dust sxposwre).

Acowrzts SafeSet™ nstalzhon when using tha Him S
BAT-AZ2 impact wrench and the S1-AT-A22 Adapttes Torqua
Kaduls

Product and length idertfication marks facit=e quainty
control after inctallation.

Through fodura mstall =on and vanable thread lengths
Imprave productvity and accommadate vanous base plata
thicknecsses.

Tyos 316 slainies: Desl wedges provids superor
parformance in cracked concrete.

Hitty SHV-BAT-A22 impact wranch and the SI-AT-A22 Adaptvs Torqus: Moduls

= Ridges on axpancion wadges provide increased reliabiity.
* Mechanical sxpanzion aliows Immedats knad applicason.

» Rased impact scechion |dog point) prevents Swead domage
during inctaliation.

» Balt mestz duchity requiements of ACI 318-14
Section 2.3,

AL 34901 Nuckear Dazgn Guids iz availzble.
Call Hith Techrecal Support.

SAFE-ET
Uncracked Cracked Seimmic Desgn Hicllow Dwill Bit Profis Anchor  Fire aprinkler
COnCrEts concrete Categones A-F with Adaptive design software listings
Torgue Tool [AT)
A e

ICC-ES (Infemabonal Cosde Councl

- 218 Intsrnatonal Building Code / Imternational
Racidemal Coda IECARC)

- 2015 Nabonal Bulding Code of Canada (NBC-C)

ESR-1917 mconcrete per AC1 31814 Ch 17/ ACI 355.2) WOC-ES ACTES
ESR-37585 in grout-filied CMLU! per ICC-E5 ACD
ELC-191 T m conorets per 54 A23.3-14 F ACI 3552

City of Loz Angeies

2017 LABC Supolement (wethim ESR-1917)
FiA 26057 grows-flled ChL

Flonda Building Code

201D FRC with HWHZ

FM |Factory Muthual)

Pipe hanger components for automabc sprinkler systems 36 through 34

UL and cUL {Underwiman: Laborasory)

Fipe hanger squipment for fre protfecton servoes for 248 through 344

FS 1a@oss

-

SR

Anchos Factening Techncal Gusde Edrbon 13 | 2.0 ANGHORING SYSTEME | 3.3.5 FWWIK BOLT TZ EXFANIION ANCHOR
Hity Ing_ (ULE) 15005735000 | @0 ecoafol 1-B00-573-5000 | www. haticom | Hilh [Canads) Corparahon | wess Rl oom | 1.800-362-4258
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Anchor Fastening Technical Gulde, Edition 19

MATERIAL SPECIFICATIONS
Carbon ateel with electroplated zinc
Carbon steel KB-TZ anchors have the foliowing minimam bolt fracture loads.

Ao diamiertes Shigar Tanzion
fin.} L]} (z]
38 HA 6742
12 7418 11,240
55 11,465 17,555
34 17,535 25,8583

Carbon stesl anchor components plated in accordance with ASTM BE33 fo a minimum thickness of 5 pm.

Nuts conform to the requirements of ASTM ASE3, Grade A, Hex.

‘Washers mest the requirements of ASTRM FE44.

Expancion skeeves (wedges) are manufactured from type 316 stanless stesl

Stalnless steel
Stanless stesl KE-TZ anchors are made of type 204 or 316 matenial and hawve the following minimum boit fracture koads.

Anchaor dhameter Shaoy Tercon
oy 14 e
38 5,058 6,519
1,2 8543 12,364
38 13,938 18,109
34 2240 24,729

All muts and washers for type 304 anchors are made from type 304 stanless.

All muts and washers for type 316 anchors are made from type 316 stanless.

Muts mest the dimensional requirements of ASTM F584

‘Washers mest the dmenzicnal requirements of ANSIB18.22.1, Type A plain.

Expancion skeeve (wedges) are made from type 316 stamless sheel.

1 Baott fractura loads are detarmined by tacting n @ universal tencis maching for qualtty comtrod ot the marufacturing faoity. Thece loads are

mot mtended for design punposes. Ses tables 4 and 16 for the sheal demgn Strengths of carbon stesl and stanless steal, respectrvety.

INSTALLATION PARAMETERS
Figure 1 - HIll KWIK Bolt TZ specifications

rt""’-?ﬁﬂ

dp

fﬂrl:'l

unthr

—_— a— Onit

Anchon Fastening Techrical Guids Edtion 19 | 30 ANCHORING SYSTEMS | 3,35 KW BOLT TZ EXFANSION AMNCHOR
Hiti, Inc. U5} 1-S00-573-5000 | o scpanal 1-B00-B79-5000 | wwashdti com | Hit {Canads) CorparTton | wew.hit.oom | 1.800-363-4458
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Tabke 1 - HIM KWIK Bolt TZ carbon steel speciications

Satting Hominal anchor dizmater d,
information Symbsi [Units 34 12 5:8 34
iy g, |[m am 172 53
Mimum naming | . [1-13/18 2.38 358 3.9/15 4716 (3130186 5-5716
smbgdmant = |mmi| 1] =) =1 13y 135}
Effoctwve mnmem | i | 12 2 314 ERT 4 4374
amibedmant *  |immi| 38 } EE ] (i3] )
n. 2 Z.5/8 4 3-34 434 4 5-3/4

Min. haile dapth 2]

" fmmi| 511 [ET) [a5) i) (103} 1145}
Min. thickness ¢ in. a £l e £l o e
of i’ == |immi| W L] o] 19} = 19} 104 23}
Mas_ thickress . n. 21318 2-518 | 1918 4 5-5/8 3l 5.5/15 31515
o Tt = |mmi| 1 ’ 104} 1143 ) (141} 103
Instaliztion torque - - =0 £
[cororate) = | Mm} 54 &1
Ir:la.I:.'.c:ﬂn que - -] i = ] nfa T
[masoniy) = | pm) L] ; =5
Fixtura hola d n. SME 1318
Cameta : fmmj f14.3 (7Ts) Z0.E}
Avaiabla anchaor ; in. 3 Bz T 8 1o
langths = mmy| 78 15} (178} {203 | @254
Theazded length ' in. 1-1,2 S 4 5 7
including dogport | == imm)| [35) ¢ 1133 o3y (2| |

. 1-1/2 1% 314 3

Urdhisaded length L mm ) (54 EE T

1 Minimgm thckness of fixhurs & @ concarm only when the anchar s instalied at the minimum romingl embedment. When KW Bot T2 anchars ar instalied
this embedmant. the anchor thrsading ends near the surfacs of the concreta. I the Sxturs is sutScentsy thin, i could D possioie 1o fun the nut to the bottom of
tha thisading during application of the inctaliotion tongue. 1 Sxtures ans thin, it is recommanded that emibedmnent ba increased aocondngly.

Table 2 - HI KWIK Bolt TZ stalnless steel apeciflcationa’

Sattrg Hominal anchor diameter fini
imformation Eymisal | Units 38 12 58 34
Haminal bl diameter d_ in. 38 12 58 34
Haminal min b n Z25HE 2-38 358 4.THE 4-5116 5-5118
embedmant - [ (=) [i=e]] (=3 )] 10 {14
Effectve mi. . n 2 2 314 4 3.3/4 4-34
Emogdmant = [rmem) = S [ ] 35} 21y

- 4 4374 4-5/8 534
M. haoka capth " =) [y [=>a] (i3] {117} [148)
Min. thcknecs . . 1% id 18 1-5%
of Tortung . o) [ =] (R i3 1)
M fhickress n. 4 s.58 4.24 458 358
of e e | e (o) 0 43 117 =2
Inctalizton fooqus - fi-lo o 110
[conarata) i (34 54} 1145)
Inctaliztion torque - t-Ib 1= 25 o
[mazoney) = | mm 20 =5
Fixtura hola d . TAE 3/
thamaiar . ] 14y (20LE)
Avaiabia n. E 4304 8 1o
anchar lengihs = i | mE | e 2 | us | 218 203 | (254
Trrsaded ength n e | 158 1-12 | 2-34 | 514 4 5
inchading iog point e mm | 23 1y 38} 7o | 1133} oz | (153

n 248 318 4
Urthigadad length

- ) [ 154 B3 (18]

1 Ffer fofigss 1 of this sacton for dagram of inctaliaton paametes

2 Mnmum thickrecs of fichus is @ concem only when the anchar i instalied at tha minimum romingl embedment. \When KW Bot TZ anchars are instated 8
fhis embedmant, the anchor theeading ends rear the surfacs of the conorete. I the Sture is Sutlicienty thin, 1 could b6 possibie 10 fun T nut 1o tha bofiom of
the thisading dusing appkcation of the inctaliaton torgue. f fxiures are thin, it is secommonded that emibedment ba increaced aoooidingly.

288
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DESIGN DATA IN CONCRETE PER ACI 318
AC1318-14 Chapter 17 deaign

The load values contained in this section are Hilti Simplified Design Tables. The load tables m thes section were developed wsing
the Sirength Design parameters and variables of ESR-1917 and the eguations within ACI 315-14 Chapter 17. For a detailed
explanation of the Hiltti Simplfied Design Tables, refer to secton 3.1.8. Data tables from ESR-1917 ae not contained in this
section, but can be found at wew.icc-e5.00g or at www hittlcom.

Tabile 3 - Hiltl KWIK Bolt TZ carbon steel design strength with concrete § pullout fallure In uncracked concrete’ =48

Homral
Tangion - g, Srear - g,
digmater f'. = 2,500 pzi | §', = 3,000 psi [§°, = 4,000 poi| §, = 6,000 psi|f, = 2.500 poi| £, = 3,000 psi|§°, = 4,000 poi| §, = 6,000 pi
in I (kY I (ki o [k) b (ki I [kH) b (k) Ib kN
1.185 1,500 1,835 1,545 1,550 1,350 390
E.3 | %] 153 = {10L8)
- 1,835 2,070 1535 2,375 1,805 3580
3a ] JER] 3 {106} {18 (164
3,380 7560 B335 11,870
150 a7 (EZE m
2,790 2,805 250
- {124 (1.8 (164
- 4,535 0TEs 15250
203 Mam (5781
5,450 10185 14,380
- {243 M5 (ELm
= 7,520 14755 0,520
[33.5) 25 (52 8)
5,7BD 7. 10,785 15.250
[25.7} 1.5 (dEm (5781
. 5.EID B340 13,385 12300
34 {303} @71} (525 ! B0
7,505 B,7B0 10755 153,050 FrY 18,345
F3E EERT] e =T @751 (113.3)
Tabile 4 ateel design strength with concrete § pullout fallure In cracked concrete =848
Homiral
va e : Tangion - gbl_ Ehear - iV
dizmeter | embed. | embed. |§', = 2,500 pei| §, = 3,000 pai [, = 4,000 psi| £/, = 6,000 psi |, = 2.500 pei| §°, = 3,000 psi[f°, = 4,000 psi
n. |in pmest Lin groma | 1ty b [ed) Ity (k) o [ I (kh) 1o fkh) I (1)
112 | 1-13416 250 540 1,085 1,330 1,085 1,195 1,385
[ 148 2.5 4.2y (1] [ k] [ 162}
- z 138 1.585 1,375 2,420 1,585 1,845 2,130
= 51} 1601 7 [E:1] L] B 1351
234 | 318 2,050 1,535 3475 5,545 5,855
o= ] 79 [5.1) J11.5] (141} 2ed) |30.5)
F .38 1,585 1,975 2420 1,845 2,130
.z (1) B0 Fam 1B.E L] (] 18.51
- 58 3,135 4,040 4,330 T. 8,820
[} 4.z {18.0 22 @4 1382}
-8 | 3318 3,050 4,730 T B.315
- 7= ot} 11380 21.m B2 {37.04
- 4 4THE A 5,545 10430 12,040
ez | i a0 e |53.5)
EET N EEERT 5,015 T. 8,820
=il 57} o 2] (B4 138.21
. 334 | 4518 B 8,540 3455 10,330
o =5 0y 276 138.4; 21 128.5)
T R B350 12,320 13,435 15,585
nz1) | e {254} 275 @4 154.81 (50 3.3
1 See secbon 3.1.8 bo convert design shiengih value to ASD vaue
I Lrsar rbepoiaton beteeen smbedment depths and concrate compnecive Chrengic o mot peritted.
3 Apply spaning, edoe diztonoe, and conorebe thecknest faciors in tobles 7 90 14 2o nooeczary. Cormpans 1o tha shesl valkues in tabio 4.
Tha lgcser of tha valee ic bo be uced for the dazign.
Tabular valuss s for mormal wesght concesis oty For lightweeghtt conongte mulliply decign chrength by .-._I.bl\:m:
for canclbghthangaght, &, = OLEE; for all-lghbwesght A, = OLED
5 Tabulsr values ane for shab loods only. Seomic decign i not pormiibed for unoracked conorete. For ceicmio bencaon loads, mubiply cracked concrate tabular

walues in tenzon oniy by a, = 075
Ho ieduction needed for seaeme chaar. See section 3.1.8 for addfonal imdormaion o Sasmel spplcaions.

Archor Fasioring Teohreoal Gude EdSon 19| 30 ANCHORING SYETEMS | .15 KWE BOLT TZ EXPANSION AMCHOR 280
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Revision | Date of Effectivity Description of Change
01 2/24/2020 Initial Document Release
02 3/27/2020 Additions

e Appendix D: U2 Fastener Data Sheet
e Appendix E: Hilti Concrete Anchor Data Sheet
e Attachment Method
e Seal: Texas, Maryland. Oregon, Wisconsin, Ohio, Utah
Changes
e General Report Formatting
Deletions
e None
03 4/30/2020 Additions
e Railing performance with Stabilizer Clips
e Seal: Georgia, New York, Indiana
Changes
e General Report Formatting
Deletions
e None
04 10/8/2020 Additions
e Seal: California, Florida, Connecticut, Missouri, Nevada
Changes
e None
Deletions
e None
05 10/21/2020 Additions
e Ascend Side Mount Talon System
Changes
e None
Deletions
e None
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