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PREFACE

All services undertaken are subject to the following general policy:

1. This reportis for the exclusive use of Intertek Testing Services NA Ltd.'s (ITS's) client and is provided pursuant to
the agreement between ITS and its client, ITS's responsibility and liability are limited to the terms and conditions of
the agreement, ITS assume 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.

2. Only the client is authorized to copy or distribute this report and then only in its entirety. Any use of the I'TS 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 ITS.

3. 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 ITS certification program.
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INTRODUCTION

Intertek Testing Services NA Ltd./Warnock Hersey has conducted Uniform and Concentrated load tests on an aluminum
guardrail assembly manufactured at Excell Railing Systems Ltd. manufacturing plant in Surrey, BC. The rail assembly
was identified as the "Facia Mount - Component Glass System (42" Height)" and was tested on January 19, 2000,

The testing was conducted to determine if the Guard Rail Assembly is in accordance with the BOCA National Building
Code /1999, section 1615.8.2 "Guard Design and Construction”, section 1615.8.2.1 "In-fill Areas" and section 2406.1.1
"Glass in Handrails and Guardrails - Loads".

A further engineering evaluation of the section properties of the one piece Excell Round and Excell Square Welded
Pick top rail was conducted on July 30, 2002 as part of Project No.: 3028343, This evaluation was to determine if
the one-piece rail system would perform as well or betier than the two-piece section. Finding that the one-piece
system is an acceptable alternate it has been included in this report.

In addition to the above, an evaluation was conducted to determine if the guardrail assembly meets the load
requirements of the International Building Code 2000 (IBC), Section 1607.7.1.

DESCRIPTION

The guardrail is (132") wide measured from end post to end post (which includes an intermediate post at mid-span) and is
(42"} high measured from deck level to the top of the guardrail.

The top rail is constructed in two pieces consisting of a sub-rail and a snap-on Square Top Rail cap. The sub-rail is
fastened to the top of each post using two #12 x 1-1/2" panhead screws. Each top cap runs continuously from one end
post to the other.

A tempered glass panel 0.222" (5.65mm) thick is supported between the top sub-rail and the tapered channel shaped
bottom rail. A co-extruded vinyl sleeve is provided within both the top sub-rail channel and the bottom rail channel. The
vinyl sleeve in the top channel is approximately 1" deep. The vinyl sleeve in the bottom channel is approximately 1/2"
deep.

The corner and end posts are 1-5/8" square complete with a screw chase at each inside corner and mid-section with a wall
thickness of 0.068" thick. A 3-1/2" wide x 5" high x 1/4" thick aluminum plate is welded to the base of the post fully
along cither side. Three 1/4" diameter holes are provided through the plate on either side of the post for facia mounting
purposes. Six #14 x 3" panhead screws secure each post to the side of a stack of two 4" x 12" hem-fir timbers firmly
anchored to the concrete floor. Supporting the bottom rait midway between the posts is a 1/2" square (0.060" wall
thickness) aluminum picket support leg which is snapped into the underside of the bottomn rail and secured using a single
#8 x 1/2" self tapping screw. Each leg is fastened to the hem-fir timbers using a #12 x 2" panhead screw. See attached
drawings in the Appendix for details and a general layout.
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CODE REQUIREMENTS

International Building Code 2000

1607.7.1 Handrails and guards. Handrail assemblies and guards shall be designed to resist a load of 50 pounds per
linear foot (pound per foot) (0.73 kN/m) applied in any direction at the top and to transfer this load through the supports
to the structure,

Exceptions
1. For one-and two-family dwellings, only the single concentrated load required by Section 1607.7.1.1 shall be
applied.

2. InGroups I-3, F, I and 8 occupancies, for areas that are not accessible to the general public and that have
an occupant load no greater that 50, the minimum load shall be shall be 20 pounds per foot (0.29 kN/m).

1607.7.1.1 Concentrated load. Handrail assemblies and guards shall be able to resist a single concentrated load of
200 pounds (0.89 kN), applied in any direction at any point along the top, and have attachment devices and
supporting structure to transfer this loading to appropriate structural elements of the building. This load need not be
assumed to act concurrently with the loads specified in the preceding paragraph.

1607.7.1.2 Components. Intermediate rails {all those except the handrail), balusters and panel fillers shall be
designed to withstand a horizontally applied normat load of 50 pounds (0.22 kIN) on an area not to exceed | square
foot (305 mm?) including openings and space between rails. Reactions due to this loading are not required to be
superimposed with those of either preceding paragraph.

1607.7.1.3 Stress increase. Where handrails and guards are designed in accordance with the provisions for allowable
stress design (working stress design) exclusively for the loads specified in Section 1607.7.1, the allowable stress for the
members and their attachments are permitted to be increased by one-third.

The required safety factor for proof tested assemblies is 2.5 in accordance with clause 1714.3.1.

The safety factor for glass used in handrails and guards is 4 in accordance with clause 2407.1.1.

TEST RESULTS

1. A horizontal load of 100 Ibs/ft was applied to the top rail without failure.

2. A horizontal concentrated load of 400 lbs was applied to the center of the top rail without failure. A
concentrated load was not applied to the end post.

3. A horizontal load of 200 lbs was applied over a one-foot square area of the glass infill without failure.
ONE PIECE TOP RAIL

An engineering evaluation was conducted to determine if the Excell Round and Excell Square one-piece welded
picket top rails are equivalent to the two-piece system that was initially evaluated.

The one-piece system was found to be an acceptable alternate based on the following:
1. Testing of the initial system revealed that the two-piece assembly did not work as a composite section.

2. The lateral section properties (Moment of Inertia) of the one-piece system exceed that of the top cap section of
the two-piece system. The top cap provides the majority of the lateral stiffness of the system.

3. The addition of the integrated bottom plate to the one-pjece system significantly increases the buckling capacity
of the rail, .
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CONCLUSION

The guardrail system and installation as described in this report (and attached drawings) meets the loading requirements
of the International Building Code 2000, clause 1607.1 with a minimum safety factor of 2.0 for metal components and a
minimum safety factor of 4 for glass panel.

INTERTEK TESTING SERVICES NA LTD.
Warnock Hersey

Tested by: No longer with the Company
Doug Docherty, AScT
Senior Technologist, Building Products

Reviewed by:

Cam Robinsen, P. Eng.
Manager, Construction Products

CR/lth




APPENDIX A
Details of the Tested Systems
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APPENDIX B
Details of the Alternate One-Piece Rail
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