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CLIENT:

16-211 Schoolhcuse Street
Coquillam, BC V3K 4X¢
(604) 527-8378 ph. | (604) 527-8368 fx.

Excell Railing Systems Ltd.
Attn: Blair Holliday

#306 12886 Anvil Way
Surrey, BC V3W 8E7

Evaluation No: T1024-1 Date: August 19, 2015

Product ID:

The following products for evaluation are identified as: Excell Railing Systems Ltd. 1.72"
deck mounted picket railing system.

For a more detailed description please see page 2.

AUTHORIZATION: Authorized by Mr. Blair Holliday, dated July 8, 2015

EVALUATION
REQUESTED:

RESULTS:

Engineering services/evaluation of Excell Railing Systems Ltd. 1.72” deck mounted
picket railing system to performance properties from the following Criteria:
¢

e 2010 Canadian National Building Code (NBC) — section 4.1.5.14 & section
9.8.8.2 - Loads on Guards

e 2012 British Columbia Building Code (BCBC) — section 4.1.5.14 & section
9.8.8.2 -Loads on Guards

e 2012 Ontario Building Code (OBC) — section 4.1.5.14 & section 9.8.8.2 -Loads
on Guards

Based on the evaluation of supporting evidence contained in this evaluation, it is the
professional opinion of QAIl Laboratories that the Excell Railing Systems Ltd. - 1.72" deck
mounted picket railing system with a maximum span of 5 foot 3 inches (1600 mm) meets the
requirements of 2010 Canadian National Building Code (MBC) — section 4.1.5.14 & section
9.8.8.2 “Loads on Guards", 2012 British Columbia Building Code (BCBC) — section 4.1.5.14 &
section 9.8.8.2 “Loads on Guards” and 2012 Ontario Building Code (OBC) — section 4.1.5.14 &
section 9.8.8.2 -Loads on Guards.

Signed for and on behalif of Signed for and on behalf of Fah - —~}~ e N

QAI Laboratories Inc. QA Laboratories Inc. £ 9 ¢ %
~ | 5 -
¥

/] /)
/7 \ / % ///’{/’//} ;

/-
Jay Klassen David Wren
Special Projects Manager Division Manager
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Evatuation # T1024-1

Client: Exceli Railing Systems Ltd.
Date: August 19, 2015
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EVALUATION PURPOSE:

QA Laboratories Ltd. {QAI) was refained by Excell Ralling Systerns Ltd. to conduct an Engineering Evaluation
on the 1.72" deck mounted picket railing system. The purpose of this evaluation is to evaluate the Excell Railing
Systems Lid. 1.72" deck mounted picket railing system for a 2010 Canadian Natignal Building Code (NBC) —
section 4.1.5.14 & section 9.8.8.2 - Loads on Guards, 2012 British Columbia Building Code (BCBC) — section
4.1.5.14 & section 9.8.8.2 -Loads on Guards and 2012 Ontario Building Code (0BC) — section 4.1.5.14 & section
9.8.8.2 -Loads on Guards

PRODUCT DESCRIPTION:

Samples were assembled by the client with the following components:

Post: 6061-T6 Aluminum Extrusion - 1.72 inx 1.72 (44 mm x 44 mm}

Base: 4inx4inx 3/8 in (100 mm x 100 mm x 9.5 mm) flat plate with 4 mounting holes

Railing System Height. 42 in (1067 mm) or less overall height (above thé deck)

Top Rails: 6063-T5 Aluminum Extrusion Rail

Picket insert:  6063-T5 Aluminum Extrusion 5/8 in x 5/8 in {16 mm x 165mm) spaced 4-1/2 in {114 mm) o.c.
Connections:  See Intertek Report in Appendix A

Note: Base to sub-structure fastener evaluation is beyond the scope of this report. Four 3/8 inch Grade & bolis

were used to altach the surface mount posts.

REFERENCED STANDARDS AND REPORTS:

o 2010 Canadian National Building Code {(NBC) — section 4.1 5.14 & section 9.8.8.2 - Loads on Guards
o 2012 British Columbia Building Code (BCBC) — section 4.1.5.14 & section 9.8.8.2 4.0ads on Guards
o 2012 Ontario Building Code (OBC) — section 4.1.5.14 & section 9.8.8.2 -Loads on Guards
o Interiek test report # 3174887C0Q-002B (Dated April 6, 2000)
o Intertek test report # 3174887C0Q-002C(Dated April 8, 2009)

CODE REQUIREMENTS:

Irt each of the 2010 Canadian National Building Code (NBC) — section 4.1.5.14 & section 9.8.8.2 “Loads on
Guards”, 2012 British Columbia Building Code {(BCBC) ~ section 4.1.5.14 & section 9.8.8.2 “Loads on Guards” and
2012 Ontario Building Code (OBC} — section 4.1.5.14 & section 9.8.8.2 -L.oads on Guards the following loads must
be resisted by a railing system. '

1. The minimum specified horizontal ioad applied inward or outward at the minimum required height of
every required guard shall be:

¢} 0.75 kiNfm or a concentrated load of 1.0 kN applied at any paint, whichever governs for locations
other than those described in Clauses (a) and (b).

2. individual elements within the guard, including sclid panels and picket, shall be designed for a load of
0.5 kN applied over an area of 100 mm x 100 mm located at any point in the elements so as to produce
the most critical effect.

THIS REPGRT 1§ THE CONFIDENTIAL PROPERTY OF THE CLIENT ADDRESSED. THE REPORT MAY ONLY BE REPRODUCED (N FULL. PUBLICATION OF EXTRAGTS FROM
THIS REFGRT IS NOT PERMITTED WITHOUT WRITTEN APPROVAL FROM QAIL ANY LIABHITY ATTACHEC THERETO IS LIMITED T0 THE FEE CHARGED FOR THE INDIVIRUAL
PROJECTFILE REFERENCED THE RESU!..TS UF YHIS REPORT PERTAIN ONLY TO THE SF‘ECIFIC SAMFLE(S) EVALUATED.
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3. The loads required in Sentence (2) need not be considered to act simultaneously with the loads provided
for in Sentences (1) and (4). :

4. The Minimum specified load applied vertically at the top of every required guard shall be 1.5 kN/m and
need not be considered to act simultanecusly with the horizontal load provided for in sentence (1).

Note: Clauses (a} and (b) described in 1{c) refer o means of egress anﬂ equipment access walkways. This
system is not intended for areas of means of egress and for equipment access watkways.

A Live Load safety factor of 1.5, as per section 4 of the code, must be applied to each load. Also a material
resistance factor must be applied along with the live load safety factor, in accordance with the NBC 2010 —
Section 4.3.5., which states that structural members made with aluminum shall conform to CAN/CSA-
S157/5157.1, “Strength Design in Aluminum/Commentary on CSA $157-05, Strength Design in Aluminum.”
This standard specifies an aluminum performance factor of 0.9 to be factored in to the loads, when the mode of
failure for the railing Is ductile failure and a performance factor of 0.75 to be factored in to the loads, when the
mode of failure for the railing is britile. CSA $157-05 also siates that “If four or less items are tested, the
characterisiic resistance shall be the lesser of the mean of the ultimate tesi loads multiplied by 0.9; and the
lowest ultimate test load achieved.”

ENGINEERING EVALUATION:

This evaluation of the Excell Railing Systems Ltd. 1.72" deck mounted picket railing system is based on the
Intertek test report # 3174887C0OQ-0028B (Dated April 6, 2008), Intertek test report # 3174887C0Q-002C (Dated
April 6, 2009) and newel post performance testing performed at QAl Laboratories Coquitlam Lab.

The factored loads required in the NBC, BCBC and OBC are as follows:

PxSF _ 11241bs{0.5kN)x15 —

o Individual elements within the guard e PRy 208 lbs (0.87 kN)
»  Uniform Horizontal Load = :F’;SCFR = 514 bs/r ;gz;sok:” mrLs 114.3 lbs/ft

s Concentrated horizontal load = P’;’;_S; = % = 500 lbs .

e Uniform verfical load = ;50 = X8 BSOS/ LS  4g0 ths/ft

SF = Live Load Safety Factor = 1.5
PF = Aluminum Performance Factor (Ductile = 0.75, Brittle = 0.9}
CR = Characteristic Resistance Factor = 0.9

The failure mede for the horizontal load test (concentrated and uniform) is brittle: due to the welds and fasteners
failing suddenty at the base to post connection. The failure for the in-fill tést and uniform vertical toad is ductile:
due to the fact that is a bending failure of the picket and top rail.

The Excell Railing Systems Ltd. 1.72" deck mounted picket railing system was tested for both the ICC-ES AC
273 and NBC, BCBC & OBC Loads on Guards requirements. The worst case load applied to the Excell picket
rail system was 169 ibs (0.75 kN) over a 4" x 4" (100 mm x 100 mm) area for the in-fill test, 77 Ios/ft (1.125 kN/m)
for the uniform horizontal load, 500 ths (2.22 kN) for the concentrated honzon’tal toads and 154 lbs/it (2.25 kN/m)
for the uniform verticat load.

In-Fill Test:

Teslting the in-fill using the NBC Part 4 — 4” x 4" (100 mm x 100 mm) loading plate only applies the load
on one picket. Pickets are ductile and under load bow excessively prior to failure. There is & 39 Ibs (208
Ibs vs 169 Ibs} difference on the picket in-fill requirements versus: what was tested. Based on the testing
of similar picket systemns, without failure, the previous testing of the Excell Picket Railing System is
acceptable to meet the load resistance requirements of the NBC..

THIS REFORT IS THE CONFIDENTIAL PROPERTY OF THE GLIENT ADDRESSED. THE REPORT MAY ONLY BE REPRODUCED I FULL. PUBLICATION OF EXTRACTS FROM
THIS REPORT 1S NOT PERMITVED WITHOUYT WRITTEN APPROVAL FROM QAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE £EE CHARGED FOR THE INDIVIDUAL
F'ROJECT FILE REFERENCED THE RESULTS OF THIS F{F}‘ORT PERTAIN ONLY TG THE SPECIFIC SAMPLE(S) EVALUATED.
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LARGRATOAIES

Uniform Horizontal Test:

Intertek applied a 77 ths/ft uniform load (third point loading) to the & foot span 2 post railing system. The
main failure point of the uniform horizontal load test is the post to plate connection. Intertek only tested a
2 post system. As shown in Figure 1, R, is half the load applied to the middle posts, Ry, in a muli-post
systemn. Therefore, we test the posts individually until failure to determine the ultimate failure toad of the

post. Ifthe post has an average ultimate strength greater than R, then the railing system would achieve
the load resistance required for a mulfi-post railing system.

On August 17" we tested 3 deck mounted posts; they had ultimate fvads of 545 Ibs, 681 Ibs and 578 ibs;
with an average ultimate load of 601 1bs.
Figure 1: Multi-pos! railing system — Free Body Diagram fAuiti-post railing:

The resistance of the post must be greater

than the maximum reaction force applied to full

-~ raifing system at the post base based on code
-, required loading mentioned above.

¥ ;. Y .’. 7 Rm[a‘]: w*2 ~J*SF
L [ Rm=W*I*SF
' ' Ro=w* /" SF /2

Reotat = Reaction force of the raiting system

« = Maximum reaction force on an
intermediate post

Middie post reaction force of the 8 foot span picket railing assembly:
Rm= 1143 lbs/At x 6 ft = 686 Ibs
Mean Uttimate Load of the post = 601 Ibs

Due to the fact that the characteristic resistance of the post is less the factored load resistance
reguirement, the span will need to be reduced to show complianda.

Ppost _ 601 ths

Therefore, [ = weSF | 1143 Ibs/ft

= 5'3" span (maximum)
Concentrated Horizontal Test;

intertek tested the 6 ft picket railing system with a 500 Ibs (2.22 kKN) concentrated load at the top rall
adjacent to the post and at the center of the span on the top rail for the ICC-ES AC273 testing. This load
is equivalent to the factored NBC loading requirement. :

Uniform Vertical Test:

Intertek tested the 6 it picket railing system with a 154 Ibs/ft {2.25 kN/m) uniform load (third point
loading). Due to the lower distributed load than the factored NBG requirements, the span will need to be
reduced.

The Bending Moment of the tested railing assembly is as follows:

w2 154%1* 6
Mtesred = 8 = g = §93 ft — Ibs

THIS REPORT IS THE GONFIDENTIAL PROPERTY OF THE CLIENT ADDRESSED. THE REPORT MAY ONLY BE REPRODUCED IN £ULL. PUBLICATION OF EXTRACTS FROM
THIS REPORT 45 NOT PERMITTED WITHOUT WRITTEN APPROVAL FROM QAl ANY LIABILITY ATTACHED THERETO IS UMITED TO THE FEE GHARGED FOR THE INDIVIDUAL
PROJECT FILE REFERENCED. THE RESULTS OF THIS REPORT PERTAIM GNLY TO THE SPECIFIC SAMPLE(S) EVALUATED.
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Reduction in span due to lower than required uniform toad:

Miosien = ) W = le 55"

w2 ‘__Z:\,Mmm*sﬂ 693 ft—lbs + 8 _

Based on the evaluations for each of the load resistance requirements inthe NBC, the maximum span that can
be used in the Exceil Railing Systems Lid. is & foot 3 inches. The hmmng factor for span is the horizontal load
resistarice of the posts.

CONCLUSIONS:

Based on the evaluation of supporting evidence contained in this evaluation, it is the professional opinion of QAI
Lahoratories that the Excell Railing Systems Ltd. - 1.72" deck mounted picket railing system with a2 maximum
span of 5 foot 3 inches (1800 mm) meets the requirements of 2010 Canadian National Building Code (NBC) —
section 4.1.5.14 & section 9.8.8.2 "Loads on Guards”, 2012 British Colurnbia Building Code (BCBC) — section
4.1.5.14 & section 9.8.8.2 "Loads on Guards” and 2012 Ontario Building Code {OBC) —section 4.1.5.14 &
section 8.8.8.2 -Loads on Guards.

The report retates only to the items specified. Test results in this report may not be reproducible in the field.

THIS REPORT IS THE CONFIDENTIAL PROPERTY OF THE CLIENT ADDRESSED. THE REPORT MAY ONLY BE REPRODUCED IN FULL. PUBLICATION QF EXTRACTS FROM
THIS REFGRT IS NOT PERMITEED WITHOUT WRITTEN APPROVAL FRIOM QAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGEDR FOR THE INDIVIDUAL
PRDJECT FiLE REF‘ERENCEJ THE RESULTS OF THES REPORT PERTAIN OMLY TO THE SPECIFIC SAMFLE(S) EVALUATED
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Intertek

REPORT NUMBER: 3174887C0Q-002B
ORIGINAL ISSUE DATE: April 6, 2009

EVALUATION CENTER

INTERTEK TESTING SERVICES NA LTD.
1500 BRIGANTINE DRIVE
COQUITLAM, BC V3K 7C1

RENDERED TO

EXCELL RAILING SYSTEMS LTD.
#306 — 12886 ANVIL WAY
SURREY, BC V3W 8E7

PRODUCT EVALUATED: Excell Picket and Glass Railing Systems
EVALUATION PROPERTY: Load Requirements

TEST REPORT

Report of Excell Picket and Glass Railing Systems for
compliance with the applicable requirements of the following
criteria: 2006 International Building Code, Section 1607.7.1

This report 1s for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and lability 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 copy or distribute 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 raterial, product or service must first be approved in writing by
Intertel. The observations and test results in this report are relevant only to the sample tested. This report by itself does not imply
that the material, product, or service is or has ever been under an [ntertek certification prograrm.
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2 Introduction

Intertek Testing Services NA Ltd. {Intertek} has conducted a test program for Excell Railing
Systems Ltd. on two face mounted aluminum railing systems. The evaluation was carried out to
determine whether the railing systems would meet the loads specified in the 2006 International
Building Code (IBC), Section 1607.7. The evaluation was conducted in the month of March 2009

3  Test Samples

3.1. SAMPLE SELECTION

The client submitted one (1) aluminum face mounted picket railing sample and one (1) aluminum
face mounted glass in-fill railing sample to the Evaluation Center on March 18, 2008. Sampies
were not independently selected for testing and cannot be used for Intertek Certification.

3.2 SAMPLE AND ASSEMBLY DESCRIPTION

The samples were identified as the following:

o B ft. Excell Welded Picket Railing System, which consists of the following:

Post: 1.72 in. x 1.72 in. 6081-T6 extruded aluminum post

Base Plate: 2in. x 2in. x 5 in. x 1/4 in. 6061-T6 fascia mounted angle bars (2) each
with 2 mounting holes

Top Rails: 42 in. high, 6063-T5 aluminum rail (1—piecé round profile)

Picket Insert; 5/8 in. x 5/8 in. 6063-T5 aluminum spaced 4-1/2 in. o/c

Connections: Connection details are provided in Appendix B.

e 5 ft. Excell Glass In-fill Railing System, which consists of the following:

Post: 1.72in. x 1.72 in. 8061-T6 extruded aluminum post

Base Plate: 2in. x 2in. x §in. x 1/4 in. 6061-T6 fascia mounted angle bars (2) each
with 2 mounting holes ;

Top Rails: 42 in. high, 6063-T5 aluminum rail (1-piecé round profile)

Panel insert; 6 mm, tempered glass panel measuring 54 in. wide x 38 in. high

Connections: Connection details are provided in Appendix C.

Note:  Post to sub-structure fastener evaluation is beyond the scope of this report. Four 3/8
inch Grade 5 bolts were used to install deck mount posts.
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4  Testing and Evaluation Methods

Each 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 1807.7.1 of the 2006 IBC, the following tests were conducted:

4.1, GENERAL (Clause 1607.7.1}

One complete railing system, consisting of two posts, was tested at maximum spacing and in the
worst-case scenario.

4.2, IN-FILL LOAD TEST (Clause 1607.7.1.2)

A load consisting of 125 ibf was applied over 1 sq. ft. (0.0929 m*) normal to the in-fill in a worst-
case scenano for the picket railing system. A load consisting of 200 Ibf was applied aver 1 sq. ft.
(0.0929 m?% normal to the in-fill in a worst-case scenario for the glass railing system. As per
Section 2407.1.1 of the 2006 IBC, a safety factor of 4 was used for glass panel.

4.3.  UNIFORM LOAD TEST (Clause 1607.7.1)

A load consisting of 125 bffft was applied across the top rail of each system in a 45° vectored
direction.

4.4, CONCENTRATED LOAD TEST (Clause 1607.7.1.1)

The top rail of the guardrail system was subjecied to two separate tests where a concenirated
load of 500 lbf was applied at the following locations:

® Harizontally at the centre of the guardrail.

s Horizontally at the top rail adjacent to the rail to post connection to verify the connection
capacity.
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5 Testing and Evaluation Results

5.1. RESULTS AND OBSERVATIONS

The product test results are shown in Table 1 below and a copy of the test data sheets are
iocated in Appendix A.

Tabie 1. Test Results
System System Maximum Post to
ystem Height | Post Center Spacing . Test Compliance
Description . .
{inches) {inches) :
In-fill load Camplied
6 ft. Excell Uniform Load Complied
Welded Picket 42 72 Nid-span
Railing System Concentrated Load Complied
Adjacent to Post .
Concentrated Load Complied
fn-fill toad Complied
5 ft. Excell "Uniform Load Complied
Glass In-fill 42 &0 Wid-span
Railing System Concentrated Load Complied
Adjacent to Post .
Concentrated Load Complied
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6 Conclusion

April 6, 2003
Page G of

The Excell Welded Picket and Glass In-fill Railing Systems identified in this test report have
complied with the loads specified in the 2008 international Bmldmg Code, Section 1607.7.1 as
presented in Section 5 of this test report.

INTERTEK TESTING SERVICES NA LTD.

Tested by:

Reported by

Reviewsad by

%ﬁ’ mﬁé /)ﬁ%ﬁfﬁ

clardo DeSantis
Pro;ect Coordinator / Test Technician, Construction Products

PR

e

/ //
R

Chris Chang, EiF
Project Leader / Test Engineer, Construction Products

U

Heiko Neugebauer, AScT
Manager, Fenestration / Construction Products Group
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Tesl: 2008 IBC Project: 3174887
Date: 16-Mar-09

Client: Excell Railing Systems Lid,

Froduct: G ft. Excell Weided Picketl - Face Mounted

Post Spacing: 6 iH 183 m

Effective Length: 6 ft 183 m

Height of Guard. 42 1in 1087 mm

Opening in Guard: 3.875 in 98 mm

Method:

2006 Internalional Building Code Section 1607.7.1 Handrails and Guards
2006 international Building Code Section 1714.3.1 Handralls and Guards

Safety Factor: 2.5 :
Equipment: Reverg 3000 ibf load cell (Intertek (D# D2741, cal due October 2009)
Design ; :
L.oad Calculated Equivalent Reguired
Factored Quarier- .
Test (Inward! Load (Ibf) Moment Point Load Proof Load| Pass/Fail
Quiward) (Ibf-ft) (Ibf) (Ibf)
(ibf) ;
In-fill Load Test 50 125 - - 125 Pass
Uniform Load Test|  _ :
(per ft) 45 deg 50 125 563 375 750 . Pass
Midspan B ) -
Concentraled Load| 200 500 500 - Pass
Top of Post _
Goncenlrated Load| 220 500 i . 500 Pass
Design . .
toad | Factored! Calculated Egzﬂﬁ:_“ Required
Test {loward/ | Load Moment Point Load Proof Load| Pass/Fail
Outward)l  (kN) (kNm) (kN) (ki)
(kN)
In-fill Load Test | 0.22 0.56 - - 0.56 Pass
Uniform Load Tesl| g 75 | 4 g9 0.76 167 3.34 Pass
{pes m) :
Midspan
Concentrated Load 022 222 ) i 222 Pass
Top of Post 5 :
Concentrated Load 089 222 i i 222 Pass

3174887 Excell 1-Pisce Test Data 2006 IBC - Excall 6ft Welded Picket

Eng/Tech: Riccardo DeSantis

Page 1o0f 2



Test:
Daie:
Client:

Product:

Post Spacing:
Effective Length:
Height of Guard:
Opening in Guard:
Method:

2006 1BC

16-Mar-09
Excell Railing Systems Lid,
5 ft. Excell Glass In-fill - Face Mounted
1.52 m
1582 m

5
5

ft
ft

42 in
3.875 in

2006 International Building Code Section 1607.7.1 Handrails and Guards
2008 International Building Code Section 1714.3.1 Handrails and Guards

1067 mm
98 mm

Project: 3174887
Eng/Tech: Riccardo DeSantis

Safely Faclor: 2.5 .
490 Glass Safety Factor (as per Section 2407.1.1)
Equipment: Revere 3000 1bf load cell (Intertek iD# D274, cal due October 2009)
Design - :
Load Calculated Equivalent Required
Factored Quarter- p .
Test {lnward/ Load (Ibf) Moment Paint Load Proof Load] Pass/Fail
Qutward) (bf-i1) (Ibf) {Ibf}
(Ibf) :
In-fill Load Test 50 200" - - 200~ Pass
Uniform LLoad Test
1 ; 5
(per ft) 45 deg 50 25 381 313 625 Pass
Midspan
Concentrated Load 200 500 i i 500 Pass
Top of Post .
Concentrated Load 200 500 i i 500 Pass
Design Equivalent
Load |Factored Calculated Suarter- Required
Test (inward/ | Load Mamenl Paint Load Proof Load| Pass/Fail
Outward}|  (kN) (KNm) () (kN)
{kN)
In-fill Load Test 0.22 0.89” - - 0.89*: Pass
UniformLoad Test| 79 1 145 | 353 1.39 2.78 Pass
{per m} _
Midspan
GConcentrated Load 0.89 eez ) 222 Pass
Top of Post 089 | 222 : . 2.22 Pass

Concentrated Load

3174887 Excell 1-Piece Test Data 2006 IBC - Excell 5t Glass Panet
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THIS TEXT DOES MOT APPEAR DN THE HARD CQPY

CUSTOMER

[
[ STANDARD TOLERANCES TO APPLY UNLESS OTHERWISE SPECIFIED | BAGKER

" CLUSTCMER PART NQ. ' DIE MO,
EXCELL RAILING SYSTEMS q] | VH- 38399
(CSSCRFTON e\ DED SQUARE TOP RAL )| ARl 6063 75 Ik )
]

JRROPOSAL 10024 -2

-

LOC.

EXPOSED SURFACE

ACTUAL SIZE

Maonrent of wertic: X: HH279nmd
Y- 14600204
X lod8mum
Y:18.02n0m

Rewddii of gyration:
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: Interiel) Testing Servieas
i EYLSEMNO
i .
i R S e ———
i
l . M|ory sy
; MI Ko 70
| 12 5 ap
\ | , Ciitical PROJECT #..... f S L b S0
\\ | | Dimension I
T e o e e o e e 4 k- Must
| 1 be
! f checked.

SLIDE FIT WiTH VH-39357

FORM NO. ACADZDWT REV.G-2 95,/01/05 CHANGED & APPROVED 8% -- BO

, . N HALF-—SIZE
(] D INDALEX g | pLuc RaTio_1_

TORONTO w MONTREAL - CALGARY —-“‘;.:NCOUVER LN_Z' '_—rgf"‘:‘ § ‘E
(gsv. aven 0.65Zw? 420.90 ww[out PER.  8.011IN  203.48 b | : l B
(EST WT._0.770 \85py 1.146KGy (watls-2.76 18 EXCEPT AS SHOWNT y p o5 G
(EST. PER 17.260W. 438 47mm](ccd. 7539 N 64.48 MM}[ o ]@[x 301 OO
(owv BY BW J(cavmes - 1 J[sCALE -1 Jorre 00/09/7 0 } oY
| o size Jekr)[ up | BACKER sizE | BAGKER NO. || BOLSTER ‘)( 06 =5
(9 x 55" | J_P.H, ) N C20(A3)¥ pate Jsv REVISION

NOTE: BREAX ALL CORMERS WITH .010° (,254MM) RADIUS UNLESS OTHERWSE NOTED. |

] ;




EXCELL RAILINGS

CUSTOMER E CUSTOMER PART NO. e NO.

VH—40827

| DESCRIPTION ROUND TOP_WELDED PICKET | BH2T% 6063 15 \0%.

. { STANDARD TOLERANCES TO APPLY UNLESS OTHERWISE SPECIFIED [ BACKER

EXPOSED SURFACE

ACTUAL SIZE,

~
l, \
/ \
{ 57.07 E
| +.610 ,
‘ {
i ¢ |
5 | SYM :
: | R28.47 :
! PO !
| t R26.74 |
! | 43 y 85 a8 |
: V-GROOVE $2.06 :
" 48.87 \ |
£.405
! — R39.03 {
! 5 R37.41 |
) USRI & |
] 20.43 | |
i l 4,2 21 \ r .85 t 8.39 1
| q“ I Iat8tek Thsting Servibe
: I ‘I 16.67 I‘ IL/ : Frzgslwk(’)ﬂ: & E‘
. E || =2002~) 1] DWE o
' : ! —— I ! :
= | 3214 | APR 016 2000 |
’ 4509 ———— N
\ PROIECT #:...... 5\7; g5 A
. N |
. S J B I L L

Area: 420.0151
Perimetar: 449 7686
8Bounding box: X —28.5367 —- 2B.5292
¥ =21.0632 ~~ 27.8028
Centroid: X: 0.0000
UNMARKED RADH TO sniret Y .0000
BE 0.BO RAD. Momants aof inertia: X: 1054694897
BREAK ALL SHARP Proguct of inerti x}; 15531852;.5978
roguct of nerig: : .
COg%%R'\;A\SWTH Radii of gyratior: X: 158464
: . Y: 19,2611

Principal moments ond X-Y directions about centroid:
I: 105458.4892 olong [1.0000 0.0001]

J: 1558213983 along [~0.0001 1.0000]
INDALEX [roemmo]

NYTEIYIIT

ez

: YES
g (o PN MGET??EEIAE! 'l[ ?AL?:.&& E 'I;w?couvm LNZ: A

st area 0.657w2 420,02 wa2]lout per.  7.831m 198AOVO”MM1

L [EST wr 0. 768 LBy 1,743 KGA JWALLS SHOWN #18 EXCEPT AS SHOWNI™ [x

; LEST PER 17.707 N. 440.77 wi)(cco. 2,400 M £0.96 MM )'

{pwn BY BW  Jeawmes - 1 )scae 7:7 JoATE 01,/05/31)

E [ oesze Jekr) up ) Backer sizE [ BaGkER MO, [ BOLSTER ) "“ F

REVISION

L 80T —HA

O 3k

exs5” X Lo rH 1 K C20(A23) pate Yo
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! [CUSTOMER

CUSTOMER NO. . PROPOSALE Q3537 — 1 o =]
, EXCELL RAILINGS 402383 CLASSIFICATIONg z a:) g
- | pescrIPTION: Welded Bottom Rail 0ATE [sma] REVISION I ‘
' @N
N
a0
O}
o)
30.04
F—0.32
R1 127-\Y
\—RO.25 \-I.D. '
- RO.32K
! T h T - 16.75
932 | RO.13
l 3.85 / \
1 RO.38
28.36 . .
254 Intertek Testing Services
- ~ 508 ETLSEMKO
a5 33.09 e
. (Y’ DR .
by =14 WG e OF comrnmsressnrion
APR 05 2009
! 3 9
PROJECT #4228 88,7 o
Area: 107.2564 . % -
Perimeter: 7288154 RD”EWLD BY:H--.._-....---"...»n%m—:\-::u-u‘nunuu
Bounding box: X —18.6430 —— 165431
Y. —12.3249 - 4.4198
Centroid: X: 0.0000
¥: 0.0000 EXPOSED SURFACE
Moments of inertia: X: 2578.88965 T e —
Y: 16716.5424 [ I
Preduct of inertia: XY: G.0000 | |
Radii of gyration: X: 4.9035 ! '
Y: 12.4842 ! i
Principal moments ond X—-Y direclions vboul centroid: : |
I 2578.8965 glong [1.0000 0.0000] I |
J: 16716.5424 along [0.0000 1.0000] ! !
I | l |
N N
ACTUAL SIZE
PRICING: [ ] wT. PLUGGING RATIO : LR, MITROGEM [] YES.
Caradon Indalex T
DESIZE. 9 x 1.57|Pk1.1/2" | pE Loc.
wWALL THICKNESS 0,060 wW 1,52 MM EXCEPT AS SHOWN BACKER SIZE- g x 3.57 FEEDER SiZE.
| |EST. AREA 0.166 w2 107,26 #wa? [ out PER.O.000 N Q.00 MM |BACKER HO. 40256 FEEDER NO,
I EST. WL 0,196 UBSAy (0.196 %G/s|ractor 26 / 4471 BACKER LOC. FEEDER LOC.
J|EST.PER. 5072 N 12B.82 wM |ceD. 1.427 ™ 36,24 i |BOLSTER nO.:CA0B(A 12 bum sizE. cav, 4
.l Dw BY [ !ALLOY BOB3—T5i scae 2:1 ] DATE 94 /07 /20 |PRESS nO. 2 CONTR (B8 EXT. RATIO 64
BREAK ALL CORMERS .010°R {0.25R) UNLESS OTHERWISE NOTED. STANDARD TCLERANCES TO APPLY LNLESS OTHERWISE SPECIFIED




43.69mm
G.13mm
-
®5.49mm_,/ 279mm__
(x4) {x4) 21.84mm
B4.29mm
(x4>
\ & R0.99
37.75mm  3l42on + N\RUZEnm 43.69mm
(x16>
_ ijterick Testing Serdicas
+ EL.SFAMKO
N - J ,
Remm_~ _ A S A
x 3.97mm WALL o
THICKNESS - APR 115 2008
3L A2NM =l PRYECT o 2L 2 S H
_ REVEWE B........ S,
———————————————— REGIONS - ——— ————————————————  REGIONS -—-——r——————
Arew 730.4024 Areq: 11321 sq in
Perimater: 407.2132 Perimeter: : 16,0320 in
Bounding box: £ -21.8440 -- 21.8840 Bounding box: - X -0.8600 -~ 0.8600 in
Yo -21.8440 -- 21.8440 : Y: -0.8600 -~ (.BG6GOD in
Centroid: X: 0.00C0 Centroid: X 0.0000 in
Y: 0.0000 Y. 0.0006 in
Moments of inertia: ¥ 1B1675.8852 Moments of inertio:  X: 0.4365 sq in sq in
Y. 181675.8852 : Y: 0.4365 sg in sq in
Product of inertie:  XY: 0.0000 Product of inertig:  XY: 0.0000 sq in 5q in
Radi of gyration: X 13713 Radii of gyration: A 06209 in
¥ 187713 _ Y: 0.6209 in

Principal moments and X-Y directions aboult centroid: Principal moments (sq in sq in) and X-Y directions cbout
I: 181675.8852 dlong [1.0000 —0.0004] ceniroid:

J: 181675.8852 along [0.0004 1.0000] I 0.4365 along [0.9891 0.1475]
J: 0.4365 along [-0.1475 0.9891]

PROVIDENCE ENGINEERING CORP.

117 Soath Wes fuwl Wenoe - Lt - Pa (7on3
Phate TIIMOLTUGN - Paxe TEISN- N




Excell Raifing Systems Ltd. April 6, 2009
Report No. 3174887C0Q-0028

APPENDIX C: Excell Glass Drawings (6 pages)
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JcUEToMER ]

| STANDARD TOLERANCES TO APPLY UNLESS OTHERWISE SPECIFIED | PACKER

EXCELL RAILINGS

CUSTOMER PART ND. Jf DIF WO,

-y

VH-392178

§ G TOP_RAIL N 2% 053 15 |0 JRa™

EXPOSED SURFACE

Areg: 508 43 num2

UNMARKED RADI 70 Momenis of inertia: X: 115626 mmd

BE 0.80 RAD. - oo e

BREAK ALL SHARP Yo 157913 mmd
CORNERS WITH Radii of gyration:  X: 1508 mni
0.25 RAD. Yo [7.62 mm

/” o

!

fl 50.80

i %610

i

|

It R52.85 %\ G, /—-— R51.18

s

| ! -

H

|

|

I 45 ¥ 85

! V-GROOVE [22°

{ FERY S ! 4642

|

} | 26.54

! 2298 g3 79

; (3) 8.86

{ g L *

| 1.85

Intertek Festing Services
ETHILSEMKQ

[
DG O e £ o

| APR 05 2008 2789

| = .- 45.03 : ACTUAL SIZE
PROFECT # e 22 TEE 7 v il |

o

REVIEWED BY. 3 e Lo b - -

SLIDE FIT WITH VH-39357

| (] D INDALhX A PLUG RATIO:__ 3. HALF—=SIZE

[

LNZ: YES

TORONTO ~ MONTREAL — CALGARY — WVANCOUVER

st aren 0.788 W2 508.43 2] ouT PR, 9.894 N 251.32 ™

EST. WI.0.930 Bk 1.384 ¥G)y waris- .90 £18 EXCEPT AS SHOWN o7 700,711 AJ)| Rev. tolerance fodd mating shp

{EST. PER 20.492IN. 520.49MM)[CCD. 2515 N 63.8/ M a1,08/2|(B))| Hevise tareronce
Jown By BYW  Yeawmes - 1 JscaE 11 ]{DATEOO/TZ/?Q[

X }@[X

_oesze Yexr) up ) eaoker sue | eacker wo. f moister ) x D)

MToxs55" [ X o PH )

K 1024(k137 pare Yord( REVISION

/1268 —HA

|

JREFOSA 102431 )

‘ON 30 |
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Interick Testing Servmes
ETLSEMKO

T2 S, T
APR 05 2000

N - PROIECT #v. RPN
REVIEWED RY CC’:(

Area: 50855 nim?2 : IR

i Moments of inertia: X: 103584.30 mmd |
: Y: 161703.94 mm4 by |
3 Radii of gyration:  X: J4.27 mm o !
Yo I7.83 mm ;
. i ) ¥ f;'_.,- S HEAG i i :
3 ALUMINUM SOLUTIO ‘: v | B
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Benlo N ]
~ . 3
. N 3
ST RNt N . 1
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CUSTOMER

EXCELL RAILINGS

DIE NO. }

USTOMER PART NO. l
}l JELS— 363050

[DESCRIF’T!ON

BOTTOM CHANNEL Ok

{_STANDARD TOLERANCES TO APPLY UNLESS OTHERWISE SPECIFIED ) PASKER

PLUG RATIO: __2__

25.10
P.L
19.97
16,41
+.400
- 100
1.27 —4.19—
! ~li. 78—
c 1 0.80
12.57 —
[ & 1 3.7
. 1907
RO.20—
5.32
|
NR127 7 intertek Tedet Subvices
R0.32 EILSEMKO Scole 4:1
DR U8 2000
0.84 — U( APR 15 2009
#0.94 11.84 ~l-0.32
2.51 28.36
+ .508
33.39
+ 508
L l
- l
2 |
Areq: 207.72 mm2 *55 i i
> { :
.. . 1y
Momens of inertia: X: 1323248 9159 mm4 ol !
Y: 48708364622 mmd 21 L !
| |
o ) Oy |
Radii of gyration:  X:79.8145 mm 3 ! ; I
Y: 1531308 mm L : 1 )
\ [ | /
AN — e} | -~

ACTUAL SIZE

(DINDALEX

. | TORONTO —~ MONTREAL —~ CALGARY H“‘\;';&NCOUVER LNZ’ _'is""’ << %
lEST. AREA 0.3221M2 207,72 Mmz}[our PER.  N/AIN N /A wM (l/) &
(EST. WT. 0. 380 854t 0.565 KGAy WALLS— SHOWN *.18 EXCEPT AS sa-nownﬁ&/,m Rounded edge of nibs G
(EST. PER _8.645N. 219.5gMM)CCO. 1.670 N 42.43 M"i][m/os/oa}correcfed gop dimension o)

: {DWN 8y WL]{CAV‘T'ES - £ )LSC‘ALE Z-:?_][DATEOO/DS/@[m/m/GD {Rewsed snop (see detail view), L(:Sl
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REPORT NUMBER: 3174887C0Q-002C
ORIGINAL ISSUE DATE: April 8, 2009

EVALUATION CENTER

INTERTEK TESTING SERVICES NA LTD.
1500 BRIGANTINE DRIVE
COQUITLAM, BC V3K 7C1

RENDERED TO

EXCELL RAILING SYSTEMS LTD.
#306 — 12886 ANVIL WAY
SURREY, BC V3W 8E7

PRODUCT EVALUATED: Excell Picket and Glass Railing Systems
EVALUATION PROPERTY: Load Requirements

Report of Excell Picket and Glass Railing Systems for
compliance with the applicable requirements of the following
criteria: 2005 National Building Code of Canada, Section 4.1.5.15
Leads on Guards

This report is for the exclusive use of Interteit’s Client and is provided pursuant to the agreement between Intertelk and its Client.
Intertek’s responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liabifity to any
party, other than ta the Client In accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is autharized to copy or distribute this report and then only in its entirety. Any use of the Intertek name or
one of its marks for the sale or advertiserment of the tested material, product or service must first be approved in writing by
Intertek. The observations and test resuits in this report are relevant only to the sample 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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2 introduction

Intertek Testing Services NA Ltd. (intertek) has conducted a test program for Excell Railing
Systems Lid. on two face mounted aluminum railing systems. The evaluation was carried out to
determine whether the railing systems would mset the loads specified in the 2005 National
Building Code of Canada, Section 4.1.5.15 Loads on Guards. This evaluation was conducted in
the month of March 2009

3 Test Samples

3.1, SAMPLE SELECTION

The client submitted one (1) aluminum face mounted picket railing sample and one (1) face
mounted aluminum glass in-fill railing sample to the Evaluation Center on March 16, 2009.
Samples were not independently selected for testing and cannot be used for Intertek
Certification.

3.2. SAMPLE AND ASSEMBLY DESCRIPTION

The samples were identified as the following:

o Bt Excell Welded Picket Railing System, which consists of the following:

Post: 1.721n. x 1.72 in. B0B1-T6 extruded aluminum post

Base Plate: 21in. x 21in. x5 in. x 1/4 in. 6061-T6 fascia mounted angle bars (2) each
with 2 mounting holes

Top Rails; 42 in. high, 8063-T5 aluminum rail (1-piece round profile)

Picket Insert: 5/8 in. x 5/8 in. B063-T5 aluminum spaced.4—112 in. ofc

Connections: Connection details are provided in Appendix B.

o 5 ft. Excell Glass In-fill Railing System, which consists of the following:

Post: 1.72in. x 1.72 in. B061-T6 extruded aluminum post

Base Plate: 2in.x2in. x 8 in. x 1/4 in. 6061-T6 fascia mounted angle bars (2) each
with 2 mounting holes

Top Rails; 42 in. high, 8063-T5 aluminum rail {1-piece round profile)

Panal Insert; 6 mm, tempered glass panel measuring 54 in. wide x 38 in. high

Connections: Connection details are provided in Appendix C.

Note:  Post to sub-structure fastener evaluation is beyond the scope of this report. Four 3/8
inch Grade 5 bolts were used to install deck mount posts.
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4  Testing and Evaluation Methods

The test specimen was loaded at a rate to achieve the specified loads betwsen 10 seconds and
5 minutes. The specified test loads were held for one minute before the load was released. As
per Section 4.1.5.15 of the 2005 National Building Code, the following tests were conducted:

4.1. 2005 NBC. SECTIONM 4.1.5.15 LOADS ON GUARDS REQUIREMENTS

1) The minimum specified horizontal load applied inward or outward at the top of every
required guard shall be;

(c} 0.75 kN/m or a concentrated load of 1.0 kN applied at any point, whichever governs,
for locations other than described in Clauses (a) and (b) {refer to Notes below].

2) Individual elements within the guard, including selid panels and pickets, shall be
designed for a concentrated toad of 0.5 kN applied aver an area of 100 mm x 100 mm
located at any point in the element or elements so as to produce the mest critical effect.

3) The loads required in Sentence (2) need not be considered to act simultaneously with
the loads provided for in Sentences (1) and (4).

4) The minimum specified load applied vertically at the top of every required guard shall be
1.5 kN/m and need not be considered to act simulitanecusly with the horizontal load
provided for in Sentence (1).

Notes:

1. Ciauses (@) and (b) refer to means of egress and equipment access walkways and
therefore are not applicable.

Z. A live load factor of 1.5 is applicable to the above loads.

4.2,  IN-FILL LOAD TEST

A load of 0.75 kN (169 1bf) was applied using a 100 mm x 100 mm sguare block normal to the
in-fill so as to produce the most critical effect. After release of the load, the system was
evaluated for failure, any evidence of disengagements of any component andfor visible cracking
from any component,

4.3. UMIFORM LOAD TEST

The top rail of the guardrail system was subjected to two separate tests where a maximum
equivalent uniform load of 1,125 kid/m (77 pif) was applied horizontally and 2.25 kN/m {154 plf)
was applied vertically. The horizontal and verlical loads were applied using third point loading.
The third point loads applied were calculated to impose an equivalent moment to the uniform
loads specified. After release of the load, the sysiem was evaluated for failure, any evidence of
disengagements and/or visible cracking from any component.
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4.4. COMCENTRATED LOAD TEST

The tap rail of the guardrail system was subjected to three separate tests where a concentrated
Ioad of 1.5 kN (337 Ibs) was applied;

o Horizontally at the centre of the guardrail.
o Horizontally at the top rail adjacent to the rail post connection to verify the connection
capacity

5 Testing and Evaluation Resulis

5.1. RESULTS AND OBSERVATIONS

The product test results are shown in Table 1 below (a complete set of test data is provided in
Appendix A).

Table 1. Test Resulis
Sysiem System Mlaximum Post to
Desﬁ:ri tion Height Post Cenier Spacing - Test Compliance
P (inches) {inches)
In-fil load Complied
6 ft. Excell Uniform Load Complied
Welded Picket 42 72 - Sk
- Mid-span .
Railing System Concentrated Load Complied
Adjacent to Post )
Concentrated Load Complied
In-fill load Complied
5 ft. Excell Uniform Load Complied
Glass In-fill 42 G0 Nid-span
Ralling System Concentrated Load Complied
Adjacent {o Post .
) Concentrated Load Complied
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8 Conclusion

The Excell Welded Picket and Glass In-fill Railing Systems identified in this test report have
complied with the loads specified in Section 4.1.5.15 Loads on Guards of the 2005 National
Building Code of Canada.

INTERTEK TESTING SERVICES NA LTD,

Tested by: ’* / oA
RIC,CaFdO DeSantis
Project Coordinator / Test Technician, Construction Products

.
£

! .'l‘

Reported by L L\ .
Chris Chang, EIT '
Project Leader / Test Engineer. Construction Products

/f'/ (/ ’
Reviewed by: 2

Heiko Neugebauer. AScT
Manager, Fenestration / Construction Products Group
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Tasl:

Date:

Client:

Product:

Post Spacing:
Height of Guard:
Opening in Guard:
Method:

Safety Factor;

2005 NBC
16-Mar-09
Excel Railing Products Lid.
6 fl. Excell Welded Picket - Face Mountad
183 m

6

ft

42 in

3875 in
2005 Nauonal Building Code of Canada
4.1.5.15. Loads on Guards

1.5

1067 mm
98 mm

Project

3174887
Eng/Tech: Riccarde DeSantis

Eqyuipment; Revere 3000 Ibf load cell {Inlertek ID# D2741, cal dus October 2008)
Design Equivaient
Load Calculated | —2 Requwed
factored Quarter- Py
Test {lnward/ Load Moment Paint Load Proof Load | PassiFai
Quiward) (-t 6) < {0y
{Ibf)
n-fit Load Tesi
(160 mm x 100 mm) 112 169 - - 169 Pass
Verlical Uniform
Load (per 1) 103 154 694 462 925 Passg
Midspan 5 N
Concentrated Load | 27 337 ) 337 Pass
Top of Post 9
’ Concentraled Load 225 337 337 Pass
Design
Load Caculated Eczuwalgn% Required
. Faclored Quarter- .
Test {inward/ Moment . Proof Load | Pass/fail
Load Poini Load
Qutward) {KNm) (k) {kN)
{kN}
In-fill Load Test " -
(10 mm % 100 mm) 0.5 0.75 - - 075 Pass
Verticat Uniform , \
Load {per m) 1.5 225 094 2.06 411 Pass
Midspan
1 - B
Concenlrated Load ! 5 15 Pass
Top of Post - ‘r
Concenlrated Load ; s ) J Pass

3174887 Excall 1-Piace Tesl Data 2005 NBC - Excell 6 {l Welded Pickel

Page 1 of 2



Test: 2005 NBC Projecl: 3174887

Date: 16-Mar-09 Eng/Tech: Riccardo DeSantis
Client: Excell Railing Preducis Lid,
Product; 5 fi. Excelt Glass Inill - Face Mounted
Post Spacing: 5 ft 152 m
Height of Guarg: 42 in 1087 mm
Opening in Guard: 3.875 in 88 mm
Method: 2005 National Building Code of Canada
4.15.15. Loads on Guards
Safety Facior. 1.5
Equipment: Revere 3000 Ibf load cell (Interiek ID# 032741, cal due Ociober 2009)
Design )
Load Calculaled Equivatent Requirad
Factored Quarier-
Test (Inward/ Moment ) Proof Load | Pass/Fail
Load Point Lead
Outward) {If-f) (ibf) ()
{Ibi) '
[n-fill Load Tesl
Q . -
{100 mm x 100 mm) 112 168 169 Pass
Vertical Uniform :
Load {per 1) 103 154 482 385 77 Pass
Midspan
Concentrated Load | 222 337 ) ) 337 Pass
Top of Post . .
Concentrated Load | 220 337 B ) 337 Pass
Design .
l.oad Calculaied Equivalent Required
Faclored : Quarter- . )
Test (Inward/ Load Moment Point Load Proof Load | Pass/Fail
Outward) {kNm) (kt:) (ki
(kN)
In-fill Load Test . - - .
(100 mmrm x 100 mm) 05 .75 - - 0.75 Pass
Vertical Uniform
1 .
Load (per m) 5 225 065 171 3.43 Pass
Midspan . "
Concentraied Load } iS5 ) 15 Pass
Top of Post ) = .
Concentrated Load ' 15 ’ 3 Pass

3174887 Excell 1-Pisce Test Data 2006 NBC - Excel 5 1t Glass Panet Page 2 of 2
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