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The guardrail specimens were assembled by the client and shipped to the Intertek laboratory in
Mississauga, Ontario.

3.2. SAMPLE AND ASSEMBLY DESCRIPTION

A guardrail system was evaluated, affixed to 3"x3" aluminum posts. The guardrail contained a tempered
glass infill panel.

When installed, the guardrail length (inside-to-inside span) measured 1524 mm (60") long (the posts were
spaced 1600 mm apart on centre).

As installed, the top of the handrail is 1220 mm up from the floor surface. The components are described
as follows and are also shown on the appended drawings.

3.3. POST DESCRIPTION

Each post was mounted on an extruded aluminum base measuring 127 mm by 124 (5" x4-7/8"). The
aluminum base was held in place to the post by four Grade 5 #14-14x2-1/2" hex-head zinc-coated
screws, fastened into the screw port. The base plate contained four 10 mm diameter holes at the corners
of the base plate to anchor the posts, approximately 102 mm on center.

In concrete, the post base was bolted to the concrete substrate with four 1/4" x 2-1/4" concrete wedge-
bolt anchors.

In wood, the post base was screwed to 3 layers of pressure-treated SPF (perpendicular to the grain) with
four 3/8"x5" lag screws (4" thread) (pre-drilled with a 1/4" diameter wood bit).

Part Supplier Catalogue / Die Number
Extruded aluminum base for 3"x3" post sapa AS-68826
3"%3" aluminum square tube posts sapa AH-58407

14-14x2-1/2" hex-head zinc-coated screws (Grade 5) - -

1/4" % 2-1/4" concrete wedge-bolt anchors - -

3/8"x5" lag screws (4" thread). - -

Intertek Testing Services NA, Ltd. SD 12.1.3 (10 Sept 2010) | nformative
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3.5. OPTIONAL HANDRAIL DESCRIPTION

The guardrail was tested using the Primo handrail which in Intertek's professional judgment is the
weakest (least stiff) handrail. All other handrails systems (listed below) are considered to be stiffer and

would perform equal to or better than the Primo handrail.

The components are described as follows and are also shown on the appended drawings:
Part M Supplier Part/Product Number
Top Handrail (Sprint) | sapa AH-52983
Top Handrail (Elite) sapa AH-66220
Top Handrail (Aluma) sapa AH-50575
Top Handrail (Empress) sapa AH-50581

3.6. DRAWINGS

Extruded Base, Die No. AS-69826, Dated 14/01/21

3X3 Post, Die No. AH-58407, Rev A, dated 08/01/16

Spindle, Die No. AH-51336, Rev A, dated 05/12/07

Primo Handrail, Die No. AH-59928, Rev A, dated 08/03/11
Aluma Handrail, Die No. AH-50575, Rev B, dated 07/02/27
Elite Handrail, Die No. AH-66220, dated 03/05/28

Empress Handrail, Die No. AH-50581, Rev C, dated 07/02/27
Sprint Handrail, Die No. AH-52993, Rev B, dated 07/02/27
Snap-0On Cover, Die No. AS-50576, dated 03/04/28

D-Bar Base, Die No. AS-50577, Rev B, dated 05/12/07

Glass Channel, Die No. AH-50579, dated 04/02/11

3/4" x 3/4” Picket, Die Nc. AH-50578, Rev A, dated 05/07/27
3/4" x 1" Picket, Die No. AH-50580, Rev A, dated 05/12/07
Prasad Plastics Limited, Die No. FS-____ dated Sept 23/2013

P v
Intertek Testing Services NA, Ltd. SD 12.1.3 (10 Sept 2010) | nformative———"
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4.5. TEST PROCEDURES

Qualification of the GR1 guardrail system with a Primo, Sprint, Elite, Aluma or Empress handrail affixed to
3"x3" aluminum posts is based on successiul testing of the following:

- Load testing on post anchoring in SPF and concrete substrate to qualify tributary load and
concentrated load requirements (irrespective of the handrail). A concentrated horizontal load at the
3"x3" aluminum post 1070 mm up from the deck floor, anchored in SPF wood (perpendicular to the
grain) and anchored in concrete. Testing of the aluminum posts was conducted in May 2014.

For qualification to 2012 Ontario Building Code and 2010 National Building Code of Canada, Article
8.8.8.2 for guards within dwelling units and for exterior guards serving not more than 2 dwelling units, the

GR1 Series guardrail system with the Primo handrail and & mm tempered glass panel infill was tested to
the following:

- uniform vertical load at top rail

- uniform horizontal load at top rail

- concentrated horizontal load at top rail at the post
- concentrated horizontal load at top rail at midspan

- concentrated horizontal load at top rail end connector (to qualify the requirement on the end
connector).

- horizontal load on infill panel (using 100 x 100 mm platen)
- shot bag impact resistance (impacted with 45.4 kg lead shot soft body impactor)

Results are reported herein:

4.5.1 Tributary Load Requirements - Horizontal Concentrated Load on Post

The tributary load test of the post will determine the maximum post spacing.

A concentrated load delivered by means of a calibrated load cell/single ram/pump system with a
100 mm by 100 mm platen was applied at the top of an individual post anchored in SPF and
concrete (not connected to a railing system) to ultimate failure. The failure mode and subsequently
an appropriate material resistance factor (and a combined factor of safety) is then determined

From that, 2 maximum post spacing is then determined. This applies to the guardrail installed in a
SPF wood and concrete.

45.2 Vertical Uniform Load on Top Rail

2.5 Factored Load (2012 OBC)

Quarter-peoint loading (deemed by Intertek to be equivalent to uniform loading) was applied to the
top rail in a vertical direction by means of the loading system comprised of a calibrated load
cell/single ram/pump system and load distributing steel bar. A test load of 3.75 KN/m resulting in a
total load of 6.00 kN (factored load of 2.50) was applied to the top rail at full load and held for 1
minute.

After release of the load, the system was evaluated for failure, evidence of disengagement of any
component and visible cracks in any component. The load was based on a post span leng h of -
1.60 m (63 in.). “q 0]

intertek Testing Services NA, Ltd. SD 12.1.3 (10 Sept 2010) | nformative » ~ ...
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456 Horizontal Concentrated Load on Post

Basic Load (2012 OBC and 2010 NBC)

The initial position of the top rail (at mid span) was measured. A concentrated horizontal load of
1.0 kN (delivered with 2 100 mm by 100 mm platen) was applied to mid span of the top rail by
means of a calibrated load cell/single ram/pump system and held for 1 minute, whereupon the
position of the rail was measured. The position of the top railing was measured. The load was then
released and the residual position of the top rail was again measured.

2.5 Factored Load

A test load of 2.5 kN (factored load of 2.5) was applied to mid span of the top rail and the rail
movement was measured at full load and after removal of the test load. After release of the load,
the system was evaluated for residual deflection, failure, evidence of disengagement of any
component and visible cracks in any component.

4.5.7 Horizontal Load on Glass Panel Infill

2.67 Factored Load (2012 OBC and 2010 NBC,

The concentrated factored test load of 1.33 kN (300 Ibs) (factored load of 2.67) load (delivered with
a 100 mm by 100 mm platen) was applied to three locations on the glass infill panel {top corner,
centre and opposite bottom corner) by means of a calibrated load cell/single ram/pump system and
held for 1 minute. After release of the load, the system was evaluated for failure, evidence of
disengagement of any component and visible cracks in any component.

458 Shot Bag Impact Resistance

A test apparatus capable of supporting a 45.4 kg (100 lbs) and allowing unimpeded swinging was
set up. A 45.4 kg (100 Ibs) shet bag was suspended from the overhead support via a2 1.83 m (8')
cable and positioned to impact the geometric centre of the glass infill panel. The shot bag was
pulled back and upwards through an arc shaped trajectory to the required test height and then
released impacting the glass infill panel. The test was performed at 2 levels, 203 J (150 ft-Ibs) and
540 J (400 ft-Ibs).
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5.4. Horizontal Concentrated Load at Top Rail at Midspan

Table 4. - Horizontal Concentrated Load at Top Rail at Midspan
Net Residual
Load Deflection Deflection Test Result
(mmm) {mm)
1.0 kN After release of the load there was no evidence of
Basic : 30 1 disengagement or visible cracks in any component of the
(225 Ibf) h
guardrail system
After release of the load there was no evidence of
Fastren S ki 79 7 disengagement or visible cracks in any compenent of the
25X (562 Ibf) ;
guardrail system

Based on the appropriate resistance factor applied, the guardraii system satisfied the requirements specified in the 2012 Ontario
Building Code and 2010 National Building Code of Canada, Article 9.8.8.2 for guards within dwelling units and for exterior guards
serving not more than 2 dwelling units for Herizontal concentrated load (load at top rail midspan).

5.5. Horizontal Concentrated Load at Top Rail End Connector

Table 5. - Horizontal Concentrated Load at Tep Rail End Connector (adjacent to post)

Load Test Result
Factored 2.5kN After release of the load there was no evidence of disengagement or visible cracks in
25X (562 Ibf) any component of the guard rail system

Based on the appropriate resistance factor applied, the guardrail system satisfied the requirements specified in the 2012 Ontario
Building Code and 2010 National Building Code of Canada, Article 9.8.8.2 for guards within dwelling units and for exterior guards
serving not more than 2 dwelling units for Horizontal concentrated load (load at top rail end connector).

5.6. Horizontal Concentrated Load on Post

Table 6. - Horizontal Concentrated Load on Post
Net Resldual
Load Deflection Deflection Test Result
{mm) {mm)
1.0 kN After release of the load there was no evidence of
Basic ﬂmwm Ibf) 22 0 disengagement or visible cracks in any compenent
of the guardrail system
After release of the load there was no evidence of
_ummowoWAmQ Mmmmﬂuz“V 69 4 disengagement or visible cracks in any component
’ ( of the guardrail system

Based on the appropriate resistance factor applied, the guardrail system satisfied the requirements specified in the 2012 O
ng Code and 2010 National Building Code of Canada, Article 9.8.8.2 for guards within dwelling units and for mxﬁm:oﬁ Qm
serving not more than 2 dwelling units for Herizontal concentrated load (load on post).

I.l:r/
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The GR1 guardrail system with glass panel infill, described herein satisfied the basic and factored
horizontal and vertical loads (including tributary loads) as set forth in the following:

- 2012 Ontario Building Code, Article .8.8.2 for guards within dwelling units and for exterior guards
serving not more than 2 dwelling units

- 2010 National Building Code of Canadz, Article 8.8.8.2 for guards within dwelling units and for
exterior guards serving not more than 2 dwelling units

The scope of this report includes the evaluation of the GR1 guardrail system with glass panel infill
anchored to a concrete and SPF substrate at 2 maximum post inside spacing of 1.52 m (60")

The conclusions of this test report may not be used as part of the requirements for Intertek product
certification. Autharity to Mark must be issued for a product to become certified.

INTERTEK TESTING SERVICES NA LTD.

Tested and
Reported by:

Claudio $4cilotto, P.Eng.
Senior Project Engineer — Building Products
Intertek

Reviewed by: \\\\W\N —

Robert-Giona
Team Leader — Building Products
Intertek

Intertek Testing Services NA, Ltd. SD 12.1.3 (10 Sept 2010) Informative
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