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CENDEK RAILINGS LTD.
9685 Agur Street
Summerland, BC VOH 172
Canada

SCOPE

Intertek Building & Construction (B&C) was contracted by Cendek Railings Ltd., 9685 Agur Street,
Summerland, BC, VOH 1Z2, Canada, to perform testing in accordance with the load requirements of
Section 9.8.8.2 of the 2015 NBC, 2012 OBC, and 2018 BCBC on their aluminum railing systems. Results
obtained are tested values. 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: 05/27/20 DATE: 05/27/20

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

8 ft. Century Fascia
Component System —3-7/8
in. Spacing

8 ft. Century Fascia Welded
System — 3-7/8 in. Spacing

Version: 05/10/17

TEST PASS/FAIL
In-fill Load Pass
Vertical Uniform Load Test Pass
Outward — Horizontal Uniform Load Test Pass
Outward — Horizontal — Mid-Span Concentrated Load Pass
Outward — Horizontal — Adjacent to Post Concentrated Load Pass
Outward — Horizontal — Top of Post Concentrated Load Pass
Inward — Horizontal Uniform Load Test Pass
Inward — Horizontal — Mid-Span Concentrated Load Pass
Inward — Horizontal — Adjacent to Post Concentrated Load Pass
Inward — Horizontal — Top of Post Concentrated Load Pass
In-fill Load Pass
Vertical Uniform Load Test Pass
Outward — Horizontal Uniform Load Test Pass
Outward — Horizontal — Mid-Span Concentrated Load Pass
Outward — Horizontal — Adjacent to Post Concentrated Load Pass
Outward — Horizontal — Top of Post Concentrated Load Pass
Inward — Horizontal Uniform Load Test Pass
Inward — Horizontal — Mid-Span Concentrated Load Pass
Inward — Horizontal — Adjacent to Post Concentrated Load Pass
Inward — Horizontal — Top of Post Concentrated Load Pass
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TEST LOADS

The specimens were evaluated under loading in accordance with selected sections of the following:
2015 National Building Code of Canada, Section 9.8.8.2 Loads on Guards
2012 Ontario Building Code, Section 9.8.8.2 Loads on Guards
2018 British Columbia Building Code, Section 9.8.8.2Loads on Guards

MATERIAL SOURCE

The client submitted the railing systems to the Evaluation Center on March 11, 2020 (VAN2003191123-

001). The samples were received in good condition and were suitable for testing unless noted otherwise.
The samples were not independently selected for testing.

EQUIPMENT

ASSET # DESCRIPTION MODEL CAL DUE DATE
P60692 Artech 5k Ib S-Type Load Cell 20210-5k 09/19/20
P60554 T&D Temperature and Humidity Logger TR-72Ui 09/04/20
P60444 Extech Stopwatch 365515 02/05/21
52650 Mitutoyo 8 in. Digital Caliper CD-8 05/24/20

LIST OF OFFICIAL OBSERVERS

NAME COMPANY

Kevin Penner Intertek B&C
Chad Carlsen Intertek B&C
Chris Chang Intertek B&C
Kal Kooner Intertek B&C
Dan Lungu Intertek B&C
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TESTING PROCEDURE

The evaluation was conducted in accordance with the testing procedures of ASTM E935-13e1, Standard
Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings. The test
specimens were 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. For each test, deflection
measurements were taken at the point of load application. The test loads were based on requirements
of Section 9.8.82 of the 2015 NBC, 2012 OBC, and 2018 BCBC, and the following tests were conducted:

2015 NBC / 2012 OBC / 2018 BCBC: SECTION 9.8.8.2 — LOADS ON GUARDS

1) The minimum specified horizontal load applied inward or outward at the minimum required
height of every guard shall be 0.5 kN/m or a concentrated load of 1.0 kN applied at any point.

2) Individual elements within the guard, including solid panels and pickets, shall be designed for a
concentrated load of 0.5 kN applied over an area of 300 mm x 300 mm located at any point in
the element or elements so as to engage 3 balusters.

3) The minimum specified load applied vertically at the top of every required guard shall be 1.5
kN/m.
4) None of the loads specified above need be considered to act simultaneously.

Note 1: The minimum specified horizontal load applied inward at the minimum required height of the
guard was half of that specified in Sentence (1) per Section 4.1.5.14, Clause (2) of the 2015 NBC.

Note 2: A safety factor of 1.67-2.24 was applied to the above loads, based on an assumed failure mode
and tested material. The safety factor was calculated by dividing the live load factor of 1.5 by the
resistance factor, as defined in the CAN/CSA S157, Strength Design in Aluminum standard.

IN-FILL LOAD TEST

A load of 0.83 kN (187 Ibs) was applied using a 300 mm x 300 mm square block on the center of the
railing systems normal to the in-fill so as to engage 3 balusters. After release of the load, the systems
were evaluated for failure, any evidence of disengagements of any component and visible cracks in any
component.

UNIFORM LOAD TEST

A uniform load of 2.5 kN/m (171 plf) was applied vertically to the top of the guardrail systems. An
outward uniform load of 0.83 kN/m (57 plf) and an inward uniform load of 0.42 kN/m (29 Ib/ft) was

Version: 05/10/17 Page 6 of 28 GFT-OP-10c
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applied horizontally to the top of the guardrail systems. The loads were applied using quarter point
loads. After release of the load, the systems were evaluated for failure, any evidence of disengagements
of any component and visible cracks in any component.

CONCENTRATED LOAD TEST

The top of the guardrail systems was subjected to six (6) separate tests where a concentrated load of:

. 1.67 kN (375 Ibs) was applied horizontally outwards at the midspan of the top of the guard,

. 2.24 kN (503 lIbs) was applied horizontally outwards at the top rail adjacent to the post
connection to verify the connection capacity,

. 1.67 kN (375 lbs) was applied horizontally outwards at the top of post,

. 0.83 kN (187 Ibs) was applied horizontally inwards at the midspan of the top of the guard,

° 1.12 kN (252 lbs) was applied horizontally inwards at the top rail adjacent to the post connection
to verify the connection capacity,

. 0.83 kN (187 Ibs) was applied horizontally inwards at the top of post.

After completion of the above load tests, the horizontal top of post in the outwards direction was
loaded until failure. The maximum load was recorded and reported in the test data sheets of Appendix
A.

Version: 05/10/17 Page 7 of 28 GFT-OP-10c
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TEST SPECIMEN DESCRIPTION

The samples were identified as the following:

Table 1. Railing Configuration'

Railing Post P°‘°it Mounting Rails In-fill
Spacing Plate

8 ft. Century Fascia Component 2-1/2in. x ) 4-1/2in.x4 | 49-1/2 in. 5/_8 in. x 5/8 in.
System — 3-7/8 in. Spacing 2-1/2in 98-1/2in. | fascia high Picket spaced

' ' 4-1/2in. o/c
8 ft. Century Fascia Welded 2-1/2in. x . 4-1/2in.x4 | 49-1/2in. 5/_8 in. x 5/8 in.
System —3-7/8 in. Spacing 2-1/2in 98-1/2in. in. fascia high Picket spaced

. ' 4-1/2 in. o/c

Each railing had two (2) support legs under the bottom rail spaced at 33 in. o/c. The support legs were
rigidly fixed to the test frame by securing with two (2) #8 x 1-1/2 in. long deck screws into nominal 2x4
SPF lumber, which was then clamped to the steel test frame. For detailed drawings of the test samples
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 Engineer of Record and the Authority Having Jurisdiction (AHJ). 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 Page 8 of 28 GFT-OP-10c
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TEST RESULTS

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

CONCLUSION

The Cendek Railings Ltd. Aluminum Railing Systems identified and evaluated in this report have met the
load requirements of Section 9.8.8.2 of the 2015 NBC, 2012 OBC, and 2018 BCBC using a safety factor as
defined in Section 7, Note 2 of this report. Overall compliance with the Building Codes must be
evaluated and approved by the Engineer of Record and Authority Having Jurisdiction.
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Company Cendek Railings Ltd. Technician(s) |Kevin Penner/ Chad Carlsen

Project No. G104281761 Reviewer Baldeep Sandhu / Dan Lungu / Kal Kooner
Models Component Fascia 3-7/8, Welded Fascia 3-7/8 Start/End Date |April 8-9, 2020

Product Name [Century Aluminum Railings Sample ID VAN2003191123-001

Standard 2015 NBC/2012 OBC/2018 BCBC, Section 9.8.8.2

Test Data Package

Table of Contents

Sheet Page
Table of Contents (This Sheet) 1
Load on Guards - Century Component Fascia - Outward
Load on Guards - Century Component Fascia - Inward
Load on Guards - Century Welded Fascia - Outward
Load on Guards - Century Welded Fascia - Inward
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Test: Loads on Guards - Outwards (residential) Project: G104281761
Date: 8-Apr-20 Eng/Tech: Kevin Penner
Client: Cendek Railings Ltd. Chad Carlsen
Product: Century Component Fascia 3-7/8 Reviewer: Baldeep Sandhu
Post Spacing: 8.21 ft 250 m Location: Coquitlam, BC, Canada
Height of Guard: 42.25 in 1073 mm
Opening in Guard: 3.88 in 98 mm
Method: 2015 National Building Code of Canada, 9.8.8.2 Loads on Guards
2012 Ontario Building Code, 9.8.8.2 Loads on Guards
2018 British Columbia Building Code, 9.8.8.2 Loads on Guards and Handrails
Safety Factor: 1.67 (based on a resistance factor @ = 0.9 for aluminum)
2.24 (based on a resistance factor @ = 0.67 for connection)
Equipment: Artech 5000 Ibf Load Cell (Intertek ID# P60692, cal due September 19, 2020)
T&D TR-72Ui Thermorecorder (Intertek ID# P60554, cal due September 4, 2020)
Stopwatch (Intertek ID# P60444, cal due February 5, 2021)
Mitutoyo Digital Caliper (Intertek ID# 52650, cal due May 24, 2020)
Time/Temp/RH: 8:30AM / 19.7°C / 34.0%
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (in) Pass/Fall
Outward) (Ibf-ft) (Ibf) (Ibf) ’
(Ibf)
Individual Elements
(over 12 in. x 12 in.) 112 187 - - 187 1.870 Pass
Vertical Uniform Load (per ft) 103 171 1442 703 1406 2.673 Pass
Horizontal U”]lg”m Load (per | 54 57 481 234 469 3.560 Pass
Outward i i
Midspan Horizontal 225 375 - - 375 3.420 Pass
Concentrated Load
Adjacent to Post Concentrated 295 503 ) ) 503 6.430 Pass
Load
Top of Post Concentrated 205 375 } ) 375 4.014 Pass
Load
Top of Post Ultimate Load 538.5 Ibs max load achieved
Design .
Load Calculated Equivalent Required .
L Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (mm) Pass/Fall
Outward) (kNm) (kN) (kN)
(kN)
Individual Elements
(over 300 mm in. x 300 mm) 0.5 0.83 - - 0.83 47.5 Pass
Vertical Uniform Load (per m) 15 25 1.96 3.13 6.25 67.9 Pass
Horizontal U”r';‘)"m Load (per | g5 0.83 0.65 1.04 2.08 90.4 Pass
Outward Midspan Horizontal
Concentrated Load 1 1.67 - - 1.67 86.9 Pass
Adjacent to Post Concentrated 1 224 ) : 204 163.3 Pass
Load
Top of Post Concentrated 1 1.67 ) : 167 102.0 Pass
Load
Top of Post Ultimate Load 2.40 kN max load achieved

Mode of Failure:

2020-03-11 Cendek Railings Ltd G104281761 Test Data - Component Fascia #1 - Outwards

Baseplate to post connection failed; fastener heads broke
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Test: Loads on Guards - Inwards (residential) Project: G104281761
Date: 8-Apr-20 Eng/Tech: Kevin Penner
Client: Cendek Railings Ltd. Chad Carlsen
Product: Century Component Fascia 3-7/8 Reviewer: Baldeep Sandhu
Post Spacing: 8.21 ft 250 m Location: Coquitlam, BC, Canada
Height of Guard: 42.25 in 1073 mm
Opening in Guard: 3.88 in 98 mm
Method: 2015 National Building Code of Canada, 9.8.8.2 Loads on Guards
2012 Ontario Building Code, 9.8.8.2 Loads on Guards
2018 British Columbia Building Code, 9.8.8.2 Loads on Guards and Handrails
Safety Factor: 1.67 (based on a resistance factor @ = 0.9 for aluminum)
2.24 (based on a resistance factor @ = 0.67 for connection)
Equipment: Artech 5000 Ibf Load Cell (Intertek ID# P60692, cal due September 19, 2020)
T&D TR-72Ui Thermorecorder (Intertek ID# P60554, cal due September 4, 2020)
Stopwatch (Intertek ID# P60444, cal due February 5, 2021)
Mitutoyo Digital Caliper (Intertek ID# 52650, cal due May 24, 2020)
Time/Temp/RH: 8:30AM / 19.7°C / 34.0%
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (in) Pass/Fall
Outward) (Ibf-ft) (Ibf) (Ibf) '
(Ibf)
Horizontal U”f'g”m Load (per | 47 29 240 117 234 1.435 Pass
Midspan Horizontal 112 187 - - 187 1.752 Pass
Concentrated Load
Inward -
Adjacent to Post Concentrated 112 252 B ) 252 2.802 Pass
Load
Top of Post Concentrated 112 187 B ) 187 2451 Pass
Load
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (mm) Pass/Fall
Outward) (KNm) (kN) (kN)
(kN)
Horizontal U”r';‘)"m Load (per | 55 0.42 0.33 0.52 1.04 36.4 Pass
Midspan Horizontal 05 0.83 - - 0.83 445 Pass
Inward Concentrated Load
Adjacent to Post Concentrated 05 112 } : 112 71.2 Pass
Load
Top of Poslfc;c()jncentrated 05 0.83 } : 0.83 62.2 Pass

2020-03-11 Cendek Railings Ltd G104281761 Test Data - Component Fascia #1- Inwards
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Test: Loads on Guards - Outwards (residential) Project: G104281761
Date: 9-Apr-20 Eng/Tech: Kevin Penner
Client: Cendek Railings Ltd. Chad Carlsen
Product: Century Welded Fascia 3-7/8 Reviewer: Baldeep Sandhu
Post Spacing: 8.21 ft 250 m Location: Coquitlam, BC, Canada
Height of Guard: 42.25 in 1073 mm
Opening in Guard: 3.88 in 98 mm
Method: 2015 National Building Code of Canada, 9.8.8.2 Loads on Guards
2012 Ontario Building Code, 9.8.8.2 Loads on Guards
2018 British Columbia Building Code, 9.8.8.2 Loads on Guards and Handrails
Safety Factor: 1.67 (based on a resistance factor @ = 0.9 for aluminum)
2.24 (based on a resistance factor @ = 0.67 for connection)
Equipment: Artech 5000 Ibf Load Cell (Intertek ID# P60692, cal due September 19, 2020)
T&D TR-72Ui Thermorecorder (Intertek ID# P60554, cal due September 4, 2020)
Stopwatch (Intertek ID# P60444, cal due February 5, 2021)
Mitutoyo Digital Caliper (Intertek ID# 52650, cal due May 24, 2020)
Time/Temp/RH: 8:30AM / 20.1°C / 45.0%
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (in) Pass/Fall
Outward) (Ibf-ft) (Ibf) (Ibf) '
(Ibf)
Individual Elements
(over 12 in. x 12 in.) 112 187 - - 187 1.327 Pass
Vertical Uniform Load (per ft) 103 171 1442 703 1406 2.434 Pass
Horizontal U”]lg”m Load (per | 54 57 481 234 469 4.161 Pass
Outward i i
Midspan Horizontal 225 375 - - 375 5.860 Pass
Concentrated Load
Adjacent to Post Concentrated 295 503 ) ) 503 6.340 Pass
Load
Top of Post Concentrated 205 375 } ) 375 4.013 Pass
Load
Top of Post Ultimate Load 585.5 Ibs max load achieved
Design .
Load Calculated Equivalent Required .
L Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (mm) Pass/Fall
Outward) (kNm) (kN) (kN)
(kN)
Individual Elements
(over 300 mm in. x 300 mm) 0.5 0.83 - - 0.83 33.7 Pass
Vertical Uniform Load (per m) 15 25 1.96 3.13 6.25 61.8 Pass
Horizontal U”r';‘)"m Load (per | g5 0.83 0.65 1.04 2.08 105.7 Pass
Outward Midspan Horizontal
Concentrated Load 1 1.67 - - 1.67 148.8 Pass
Adjacent to Post Concentrated 1 224 ) : 204 161.0 Pass
Load
Top of Post Concentrated 1 1.67 ) : 167 101.9 Pass
Load
Top of Post Ultimate Load 2.60 kN max load achieved

Mode of Failure:

2020-03-11 Cendek Railings Ltd G104281761 Test Data - Welded Fascia #3 - Outwards

Railing assembly yielded until no further load could be applied.
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Test: Loads on Guards - Inwards (residential) Project: G104281761
Date: 9-Apr-20 Eng/Tech: Kevin Penner
Client: Cendek Railings Ltd. Chad Carlsen
Product: Century Welded Fascia 3-7/8 Reviewer: Baldeep Sandhu
Post Spacing: 8.21 ft 250 m Location: Coquitlam, BC, Canada
Height of Guard: 42.25 in 1073 mm
Opening in Guard: 3.88 in 98 mm
Method: 2015 National Building Code of Canada, 9.8.8.2 Loads on Guards
2012 Ontario Building Code, 9.8.8.2 Loads on Guards
2018 British Columbia Building Code, 9.8.8.2 Loads on Guards and Handrails
Safety Factor: 1.67 (based on a resistance factor @ = 0.9 for aluminum)
2.24 (based on a resistance factor @ = 0.67 for connection)
Equipment: Artech 5000 Ibf Load Cell (Intertek ID# P60692, cal due September 19, 2020)
T&D TR-72Ui Thermorecorder (Intertek ID# P60554, cal due September 4, 2020)
Stopwatch (Intertek ID# P60444, cal due February 5, 2021)
Mitutoyo Digital Caliper (Intertek ID# 52650, cal due May 24, 2020)
Time/Temp/RH: 8:30AM / 20.1°C / 45.0%
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (in) Pass/Fall
Outward) (Ibf-ft) (Ibf) (Ibf) '
(Ibf)
Horizontal U”f'g”m Load (per | 47 29 240 117 234 1586 Pass
Midspan Horizontal 112 187 - - 187 2.695 Pass
Concentrated Load
Inward -
Adjacent to Post Concentrated 112 252 B ) 252 2654 Pass
Load
Top of Post Concentrated 112 187 B ) 187 2402 Pass
Load
Design .
Load Calculated Equivalent Required .
N Factored Quarter- Deflections .
Direction Test (Inward/ Load Moment Point Load Proof Load (mm) Pass/Fall
Outward) (KNm) (kN) (kN)
(kN)
Horizontal U”r';‘)"m Load (per | ¢ 55 0.42 0.33 0.52 1.04 403 Pass
Midspan Horizontal 05 0.83 - - 0.83 68.4 Pass
Inward Concentrated Load
Adjacent to Post Concentrated 05 112 } : 112 67.4 Pass
Load
Top of Poslfc;c()jncentrated 05 0.83 } : 0.83 61.0 Pass

2020-03-11 Cendek Railings Ltd G104281761 Test Data - Welded Fascia #3 - Inwards
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