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VISTA RAILING SYSTEMS INC.
23282 River Road

Maple Ridge, BC, V2W 1B6
Canada

SCOPE

Intertek Building & Construction (B&C) was contracted by Vista Railing Systems Inc. to perform testing in
accordance with the load requirements of ICC-ES AC273, Acceptance Criteria for Handrails and Guards,
Approved June 2017, for use in one- and two-family dwellings only, on their frameless glass railing
system. Results obtained are tested values and were secured by using the designated standard. Testing
was conducted at the Intertek test facility in Coquitlam, BC, Canada.

This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory.

For INTERTEK B&C:

COMPLETED
BY: Chris Chang REVIEWED BY: Baldeep Sandhu
Senior Tech — Manager —
TITLE: Building & Construction TITLE: Building & Construction
-
SIGNATURE: SIGNATURE:
DATE: 12/17/18 DATE: 12/17/18

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 are 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 loss, expense or damage 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 approved in writing by Intertek. The observations and test results in this
report are relevant only to the sample(s) tested. This report by itself does not imply that the material, product, or service is or has ever been
under an Intertek certification program.
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SUMMARY OF TEST RESULTS

SYSTEM DESCRIPTION TEST
In-fill Load
Horizontal — Mid-Span Concentrated Load

Horizontal — Adjacent to Post Concentrated Load
4 ft. Vista Frameless Glass

. Horizontal — Top of Post Concentrated Load
Railing System

Vertical — Mid-Span Concentrated Load
Vertical — Adjacent to Post Concentrated Load

Vertical — Top of Post Concentrated Load

Refer to Appendix B for photos of testing.
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PASS/FAIL
Pass
Pass
Pass
Pass
Pass
Pass

Pass
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TEST METHOD

The specimen was evaluated in accordance with selected sections of the following:
ICC-ES AC273, Acceptance Criteria for Handrails and Guards, Approved June 2017, “for use in one-
and two-family dwellings only”

MATERIAL SOURCE

The client submitted the railing system to the Evaluation Center on November 5, 2018 (Coquitlam ID#

VAN1811051245-001). The sample was received in good condition and was suitable for testing unless
noted otherwise. The sample was not independently selected for testing.

EQUIPMENT

ASSET # DESCRIPTION MODEL CAL DUE DATE
P60692 Artech 5k |b S-Type Load Cell 20210-5k 08/21/19
9-0176 Vaisala Temperature and Humidity Indicator HMI 41/46 01/24/19
P60444 Extech Stopwatch 365515 06/26/19
52650 Mitutoyo 8 in. Digital Caliper CD-8 05/23/19
P60016 Mitutoyo 2 in. Digital Deflection Gauge C150 1050 02/01/19
P60020 Mitutoyo 2 in. Digital Deflection Gauge C150 1050 02/01/19
P60022 Mitutoyo 2 in. Digital Deflection Gauge C150 1050 02/01/19

LIST OF OFFICIAL OBSERVERS

NAME COMPANY
Chris Chang Intertek B&C
Frank Gadea-Lopez Intertek B&C
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TESTING PROCEDURE

Testing was conducted with reference to the test procedures of ASTM E935-13el, Standard Test
Methods for Permanent Metal Railing Systems and Rails for Buildings and ASTM E985-00 (Reapproved
2006), Standard Specification for Permanent Metal Railing Systems and Rails for Buildings. The test
specimen was loaded at a rate to achieve the specified loads between 10 seconds and 5 minutes. The
specified test loads were held for one minute before the load was released. As per Section 4.2 of ICC-ES
AC273, the following tests were conducted:

IN-FILL LOAD TEST

The in-fill load test was conducted in accordance with Section 4.2.4 In-fill Load Test of ICC-ES AC273.
Testing was conducted with reference to Section 10.4 of ASTM E935-13el and the load specified in
Section 7.1.7 of ASTM E985-00 (2006) with a safety factor 4.0 for glass railing systems. A load of 200 Ibs
was applied using a 1 square foot block normal to the in-fill. After release of the load, the system was
evaluated for failure, any evidence of disengagements of any component and/or visible cracking from
any component.

UNIFORM LOAD TEST

For one- and two-family dwellings, the uniform load test was not required as per Section 4.2.3 Structural
Test Requirements of ICC-ES AC273.

CONCENTRATED LOAD TEST

The concentrated load tests were conducted in accordance with Section 4.2.6 Concentrated Load Test of
ICC-ES AC273. Testing was conducted with reference to Section 10.6 of ASTM E935-13el and the load
specified in Section 7.1.1 of ASTM E985-00 (2006) with a safety factor of either 2.5 or 4.0. The top rail of
the guardrail system was subjected to three (3) separate horizontal and three (3) separate vertical tests
where a concentrated load of either 500 Ibs or 800 |bs was applied:

e horizontally at the mid-span of the top rail (800 lbs),

e horizontally at the top rail adjacent to the post connection to verify the connection capacity
(800 Ibs),

e horizontally at the top of the post (500 Ibs),

e vertically at the mid-span of the top rail (800 lbs),

e vertically at the top rail adjacent to the post connection to verify the connection capacity (800
Ibs), and

e vertically at the top of the post (500 Ibs).
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After release of the load, the system was evaluated for failure, any evidence of disengagements of any
component and/or visible cracking from any component.

During testing, when the applied concentrated load reached 200 Ibf (0.890 kN), the vertical and
horizontal deflection of the top rail and horizontal deflection of the posts, measured at the point of
loading, was recorded. When the load was applied mid-span of the rail, the horizontal deflection was
not to exceed the sum of the rail height (h) divided by 24 plus the rail length (/) between the vertical
supports divided by 96, or h/24 + I/96. When the load was applied mid-span of the rail, the vertical
deflection was not to exceed the length (/) divided by 96, or //96. Additionally, the top rail horizontal
mid-span net deflection was not to exceed L/96, where the horizontal mid-span net deflection was the
measured top rail mid-span horizontal deflection reading minus the post average horizontal deflection
readings. When the load was applied at the top rail adjacent to the post connection and at top of the
post, the horizontal deflection was not to exceed the rail height (h) divided by 12, or h/12.

DEVIATION FROM STANDARD METHOD
Per the client’s request, the sample was not independently selected for testing per Section 2.4 Product
Sampling of ICC-ES AC273. Only one (1) railing was tested per the load requirements instead of the three

(3) railing tests required per Section 4.2.2 of ICC-ES AC273. Additionally, testing of the top rail-to-post
connections at corners was not evaluated per Section 4.7 of ICC-ES AC273.
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TEST SPECIMEN DESCRIPTION

The sample was identified as the following:

1500 Brigantine Drive
Coquitlam, BC, V3K 7C1

Telephone:
Facsimile:

604-520-3321
604-524-9186

www.intertek.com

Table 1. Railing Configuration'

s Post Mounting . .
Rail P Rail In-fill
ailing ost spacing Plate ails n-fi
48 in. x40 in.
4 ft. Vista Frameless Glass 2-1/2in. x 49-1/2 in. 4in.x4in. | 42-7/8in. iN. X &21N. X
Railing System 2-1/2in (single bay) x3/8in high 10mm
&>y ) & ¥ ) & Laminated Glass

For detailed drawings of the test sample and components, refer to Appendix C.

Note 1: The supporting structure attachment was outside the scope of this evaluation, and is subject to
evaluation and approval by the building official. The guard assemblies were attached to a rigid test
support using steel plates with four (4) 3/8 in. Grade 5 bolts on each post.

Version: 05/10/17
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TEST RESULTS

A full set of test results is included in Appendix A.

CONCLUSION

The Vista Railing Systems Inc. 4 ft. Frameless Glass Railing System identified and evaluated in this report
has met the load requirements of ICC-ES AC273, Acceptance Criteria for Handrails and Guards, Approved
June 2017, “for use in one- and two-family dwellings only” with deviations as noted in Section 7 of this
report.
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Company Vista Railing Systems Inc. Technician(s) |Chris Chang, Frank Gadea-Lopez
Project No. G103705875 Reviewer Baldeep Sandhu

Models 4 ft. Framesless Glass Railing System Start/End Date |December 11, 2018

Product Name |[Vista Aluminum Railing Systems Sample ID VAN1811051245-001

Standard ICC-ES AC273, Acceptance Criteria for Handrails and Guards, Approved June 2017

Test Data Package

Table of Contents

Sheet Page
Table of Contents (This Sheet) 1
4 ft. Frameless Glass Railing System Test Data 2

2018-11-06 Vista Railings G103705875 Test Data - TOC Page 1 of 2




ntertek

Total Quality. Assured.

Test: AC 273 Structural Tests (for one- and two- family dwellings) Project: G103705875
Date: 11-Dec-18 Eng/Tech: Chris Chang
Client: Vista Railing Systems Inc. Frank Gadea-Lopez
Product: Vista Frameless Glass Railing System Reviewer: Baldeep Sandhu
Post Spacing: 410 ft 1.25m Location:  Coquitlam, BC, Canada
Effective Length: 60 in. 1.52 m
Height of Guard: 42,125 in 1070 mm
Method: AC 273, Acceptance Criteria for Handrails and Guards, Approved June 2017
4.2 Guard Assembly Load Test
Safety Factor: 25
4
Equipment: Artech 5000 Ibf Load Cell (Intertek ID# P60692, cal due August 21, 2019)

Vaisala Temp/RH Indicator (Intertek ID# 9-0176, cal due January 24, 2019)
Stopwatch (Intertek ID# P60444, cal due June 26, 2019)

Mitutoyo Digital Caliper (Intertek ID# 52650, cal due May 23, 2019)

Mitutoyo Digital Deflection Gauge (Intertek ID# P60016, cal due February 1, 2019)
Mitutoyo Digital Deflection Gauge (Intertek ID# P60020, cal due February 1, 2019)

Time/Temp/RH: 8:00AM / 22.0°C / 50.0%
Design . Required . .
Load Calculated Equivalent Required | Maximum Req.uwed Vemc.al Net. Measured
Factored Quarter- : Maximum | Deflection | Deflection : .
Test (Inward/ Moment . Proof Load| Deflection . L L Deflection at Pass/Fail
Outward) Load (Ibf) (Ibf-ft) Point Load (Ibf) h/24 + 1/96 Deflection limit limit 200 Ibf (in)
(Ibf) . h/12 (in) 1196 (in) 1/96 (in)
(Ibf) (in)
In-fill Load Test
(12in. x 121n.) 50 200 - - 200 - - - - - Pass
Horizontal: Midspan Max: 0.8235 in.
Concentrated Load 200 800 . . 800 238 . . 083 INet 0.4075 in. Pass
Horizontal: Adjacent to
Post Concentrated 200 800 - - 800 - 3.51 - - 0.134 Pass
Load
Horizontal: Top of
Post Concentrated 200 500 - - 500 - 3.51 - - 0.909 Pass
Load
Vertical: Midspan
Concentrated Load 200 800 - - 800 - - 0.63 - 0.0145 Pass
Vertical: Adjacent to
Post Concentrated 200 800 - - 800 - - - - - Pass
Load
Vertical: Top of Post
Concentrated Load 200 500 ) ) 500 ) ) ) ) ) Pass
Design . Required . .
Load |Factored | Calculated Equivalent Required | Maximum Req}ured Vemc.al Net. Measured
Quarter- : Maximum | Deflection | Deflection - .
Test (Inward/ | Load Moment Point Load Proof Load| Deflection Deflection limit limit Deflection at Pass/Fail
Outward)| (kN) (kNm) (kN) (kN) h/24 +1/96 hA2 (mm) | 1196 (mm) | 196 (mm) 0.890 kN (mm)
(kN) (mm)
In-fill Load Test
(305 mm x 305 mm) 0.22 0.89 - - 0.89 - - - - - Pass
Horizontal: Midspan Max: 20.9 mm
Concentrated Load 0.89 3.56 . . 3.56 60.5 . . 1588 INet: 10.4 mm Pass
Horizontal: Adjacent to
Post Concentrated 0.89 3.56 - - 3.56 - 89.2 - - 3.39 Pass
Load
Horizontal: Top of
Post Concentrated 0.89 2.22 - - 2.22 - 89.2 - - 23.08 Pass
Load
Vertical: Midspan
Concentrated Load 0.89 3.56 - - 3.56 - - 15.88 - 0.37 Pass
Vertical: Adjacent to
Post Concentrated 0.89 3.56 - - 3.56 - - - - - Pass
Load
Vertical: Top of Post
Concentrated Load 0.89 2.22 - - 2.22 - - - - - Pass

2018-11-06 Vista Railings G103705875 Test Data - 4 ft. Frameless Glass Page 2 of 2
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1500 Brigantine Drive
Coquitlam, BC, V3K 7C1

Telephone: 604-520-3321
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Figure 2. 4 ft. Vista Frameless Glass Railing System
Vertical — Mid-Span of Top Rail Concentrated Load
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Figure 3. 4 ft. Vista Frameless Glass Railing System
Horizontal — Mid-Span of Top Rail Concentrated Load

Figure 4. 4 ft. Vista Frameless Glass Railing System
Horizontal — Top of Post Concentrated Loa

Version: 05/10/17 Page 14 of 23 GFT-OP-10c



iNntertek

Total Quality. Assured.

TEST REPORT FOR VISTA RAILING SYSTEMS INC.

Report No.: 103705875C0Q-001B
Date: 12/17/18

APPENDIX C — DRAWINGS (7 PAGES)

Version: 05/10/17

Page 15 of 23

1500 Brigantine Drive
Coquitlam, BC, V3K 7C1

Telephone: 604-520-3321

Facsimile: 604-524-9186
www.intertek.com

GFT-OP-10c



o]

_.Ol_v

NN

NN

SSVI1O dddddN4dl

._W\H @u_m

NN

B S H H SYA JO UOEZIOUINE USHUM PESSaIdxa U} UJIM 60UBPIOO0E Ul jde0xe pajeoljdnp 10 / PUE Paso[osIp Pesn 84 JoU [[EYs pue -ou| SWaJSAS Bulliey Ejsij 0f A1eja1doid ST uisiay peulelqo UONEWIojl JE} Se8Ibe pue SebpajmOuoe Aqeiay UOEW IOl SIU} JO JusIdioal oy L
> VN By V/N SG1_"IHOIIM 153
% < |Buniey sse|o ssajdweld DS .5°C zl|eooq WGzl | € sooig Bumes sseo [L18LA | 8|WN[.S2e2v| | | 1s0d .06 usasospuim DS G2 28.8d] ¥
gogl “2NYN Lxvd Lijozoof.sieTy| ¢ 193589 sselo [018LA | Z|VIN[.SZE2v| b | 150d eur] useiospuim S .G 2 Peszad] €
B m m SWeN ‘A9 aMO oleld eseqd .8/ '0S .v [e12SA [oL|wNT.szezr| 1 YoeiL ssejewely |SLEIA| 9| V/N|.SZE 2| L | 1s0d pug uselospuim OS .G'Z Bi8ad ¢
oS o 810¢ GJoqWeroN  ©31vd MOIOS PESH JEl € X vL# [6léiA| 6 | [sselp petedwal wuwiol ,0v x,87] OSIN| S[WN| WN [z dedield ST [eliln| |
o AgNmal 5 [ Wl A1p]  sTvivELvndo TE wvd[on] 7 | W% Aio|  sIvimalvw 40 T1IE wvd[on] 7 | W% Aio|  savialvw 0 T1iE Lyvd|oN
U H m _ > 1S0d @319NV 1SOd ¥3N¥OD
a-a NoILO3S a-a NOoILD3S
\l/ — —
\ 1S0d ain 1S0d an3a
\ 0'SET 3-3 NOILO3S a-a NOILLD3S
o
obo7 padwe)s
0SCC
i _.T\ TT-b ¥

.

Buiiey
sso[pwel
# ONIMYHd

BISIA

ATIANVH 10Ndoydd

sayou|
S1INN NOISNINIA

ONIMVHA A'19NISSY

SIN :paheidsig
[ ‘umelqg
ERlier)




