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INTRODUCTION

The followiig is'a test veport outlining test procedures; test. specimens and test results utilized
‘and obtamed during performance Testing of a'glass hand rail for PRL Aluminum ‘at Construction
Consulting Laboratory West, Ontario; Galifornia, on March 30, 2010. Testing was conducted in
eccordance with industry standards and in accordance with the:current issue vithe test '
standards,

1EST SPECIMEN

The test specimen submitied fortesting was one {1} glass handrail systems consisting of one {1}
piece of 1 /2inch clear tempered glage moursed into a 2 1/2%x 4 1/8" aluminum basée shoe and
capped with a 2 inch round esttruded aluminum rail; The glazing at the aluminum base ghoe was
DRY SET in accordanice with the attached drawing [sheat 1 of 1.

For a complete description including anchorage, glass. and framing:details, see drawing at the
conclusion of this report: Drawing firnishe i

by PRL. Aluminum:

Ruben Gallégos PRL Alumiiriutn

Jack W...Jackson Construction Consulting Laboratory West
Chad Jackson Construction Cotigulting Laboratory West
Richard Rist Cobstrudtion Consulting Laboretory West
TEST §TANDARDS
ASTM E 935 Standard teut. Methods for Performance of Permanent Meia} Railing
' Systems and Rails for Buildings,
TEST.LOADS
Uniform lead: 50.0 pound{forec pur linear foot
Concentrated load; 200.0 pound/force -

TESTING AS FOLLOWS Maroh 30,2010
The single specinen tested was 4" long by standard handrail Heﬂght.

The Handrail shor was aitached to-& structura) steal channel base with 1 /2" dimmeter machine
bolis spaced (2% o/fe.

“The 1/2” thick tempered glass lite was DRY SET glazed per manufacturer's-drawirig with the set
screws torqued at 20 BT T

The test-loads were applied horizontdlly ina lateral direction at the center and directly: to th
round extruded alpminum tog rail and held for twenty {20} seconds:
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‘A-standsrd tape megsors was used ta determine:the deflection and permanent residual nigvement

at the tap of the hang rail, measured to.an aceuracyof 1/

above the shoeon the face of glass, {See phota # 1

RESULTS

Specimen pagsad.

The performance of this single speg

requirements with the Lllowing safety factors:

Vatform jond:

Concentrated Togd:

Dial gages mieasiring Yo sn accuracy of 0.01" wers used &t tha tg

imen indicates that it

8 of an'inch: [See photo #1)

P of the shoe and at-one inch {3

meets modet design and code

50.0 pound ¢ force per linear foot,

775 16-£ / 50 b/t x 4.0 ft-= saféty factor of 3.87.

26800 pound ffurt:v:.f

775.1b-f { 200 (b= safety Factor of .87,

The specimen was destroyed during testing with the-ulti miafé losd recorded,

Method:of failurs was glags breakage.

LOAD ‘#1 - SHOR #2 - GLASS 3 - TOP
200 00 .07 L oyye
233 06 09 L-374"
250 W01 -1o z-

27§ 1. R E 2e
300 01 A3 2
3as 01 A4 234
350 01 15 3
375 01 A 3 Ty4¢
400 ) 18 3 1/2"
425 21 20 a grer
450 .01 27 4 178°
475 0 27 4348
500 ot 25 4 2
525 01 136 #3547
550 0z 27 5
575 02 29 §37a"
600 02 A0 512
G50 —_ — &

678 - — 6 174"

700 — — 6 1420

75 — Glass Breakege -
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SUMMARY

The performasnce of this single specimen indicates that i meets mode design and code,
requirements, )

TESTING COMPLETED

This campletes the »pérformanqé:‘testingf_pf glass handeail for PRL Aluminius al Construction

‘Consulting Laboratory West, Ontario, California on March 30,201 0.
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INFRODUCTION

The following is a test report outlining test procedures, test specimens and test results utilized
and obtained during performance testing of a side mount glass hand rail for PRL Aluminum at
Construction Consulting Laboratory West, Ontario, California, on April 1, 2010. Testing was
conducted in accordance with industry standards and in accordance with the current issue of the
test standards.

TEST SPECIMEN

The test specimen submitted for testing was one (1) side mounted glass handrail systems
consisting of one (1} piece of 1/2 inch clear tempered glass mounted intoa 2 1/2" x4 1/8”
aluminum base shoe and capped with a 2 inch round extruded aluminum rail. The glazing at the

aluminum base shoe was DRY SET in accordance with the attached drawing (sheet 1 of 1).

For a complete description including anchorage, glass and framing details, see drawing at the
conclusion of this report. Drawing furnished by PRL Aluminum.

WITNESSED BY (all or partial testing)

Ruben Gallegos PRL Aluminum

Jack W. Jackson Construction Consulting Laboratory West
Chad Jackson Construction Consulting Laboratory West
Richard Rist Construction Consulting Laboratory West

TEST STANDARDS

ASTM E 9235: Standard test Methods for Performance of Permanent Metal Railing
Systems and Rails for Buildings.

TEST LOADS

Uniform load: 50.0 pound/force per linear foot

Concentrated load: 200.0 pound/force

TESTING AS FOLLOWS April T, 2010

The single specimen tested was 4’ long by standard handrail height.

The handrail shoe was attached to a structural steel channel base with 1/2” diameter machine
bolts spaced 12" o/c.

The 1/2” thick tempered glass lite was DRY SET glazed per manufacturer’s drawing with the set
screws torqued at 20 1bf.

The test loads were applied horizontally in a lateral direction at the center and directly to the
round extruded aluminum top rail and held for twenty (20} seconds.

CCLW JOB #10-5395 MARCH 31, 2010
PRL ALUMINUM PAGE 2 OF 4
GLASS HANDRAIL TEST - SIDE MOUNT




A standard tape measure was used to determine the deflection and permanent residual movement ..,
at the top of the hand rail, measured to an accuracy of 1/8 of an inch. (See photo #1)

Dial gages measuring to an accuracy of 0.01” were used at the top of the shoe and at one inch (1%}
above the shoe on the face of glass. (See photo #1)

RESULTS
Specimen passed.

The performance of this single specimen indicates that it meets model design and code
requirements with the following safety factors:

Uniform load: 50.0 pound / force per linear foot.
850 1b-f / 50 Ib/ft x 4.0 ff = safety factor of 4,25,

Concentrated load: 200.0 pound/force.

850 1b-f / 200 1b = safety factor of 4.25.
The specimen was not destroyed during testing with the ultimate load not recorded.

Test loading was stopped when the top cap slipped off of the 1/2” glass at 850 Ibf.

LOAD #1 - SHOE #2 - GLASS #3 - TOP
200 03 .10 1 374
225 04 12 2 1/8"
250 .04 15 2 172"
275 .05 17 2 3/4"
300 .05 .19 3 1/8”
325 05 21 3172
350 06 24 3 3/4”
375 07 26 4 1/8"
400 08 27 4 1/2
425 .08 30 4 3/47
450 .09 31 5"

475 .10 33 5 3/8”
500 .10 .34 5 1/27
525 10 36 5 3/4"
550 - .38 6"

575 e 40 6 1/4”
600 - 41 6 5/8”
650 — — 77

675 — — 7 3/8”
700 — — 7 3747
750 — — 8 1/2
800 — — 107

850 — Did Not Break —
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SUMMARY

The performance of this single specimen indicates that it meets model design and code
requirements.

TESTING COMPLETED

This completes the performance testing of the side mounted glass handrail for PRL Aluminum at
Construction Consulting Laboratory West, Ontario, California on April 1, 2010.

»

Jatlk W. Jackson '
ongiructiorn Consfilfing Laboratory West
ident/Manager of Testing

Photo #1
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INTRODUCTION

The following is a test report outlining test procedures, test specimens and test results utilized
and obtained during performance testing of glass hand rails for PRL Aluminum at Construction
Consulting Laboratory West, Ontario, California, on January 13, 2009. Testing was conducted in
accordance with industry standards and in accordance with the current issue of the test

standards.

TEST SPECIMEN

The test specimens submitted for testing were two (2) glass handrail systems consisting of one (1)
piece of 1/2 inch clear tempered glass mounted into a 2 %” x 4 %” aluminum base shoe and
capped with a 2 inch round extruded aluminum rail and glazed with rockite cement and anchored
with four (4) 1/2" bolts which were tapped into the structural channel.

Materials tested were assembled by PRL Aluminum.

For a complete description including anchorage, glass and framing details, see drawing at the
conclusion of this report. Drawing furnished by PRL Aluminum.

WITNESSED BY (all or partial testing)

Jack W. Jackson Construction Consulting Laboratory West
Chad Jackson Construction Consulting Laboratory West
James Scales Construction Consulting Laboratory West
Michael Dubuque Construction Consulting Laboratory West

TEST STANDARDS

ASTM E 935-00: Standard test Methods for Performance of Permanent Metal Railing
Systems and Rails for Buildings.

TEST LOADS

Uniform load: 50.0 pound/force per linear foot
Concentrated load: 200.0 pound/force
TESTING AS FOLLOWS January 13, 2009

STRUCTURAL LOAD TEST

The test loads were applied horizontally in a lateral direction at the center and directly to the
round extruded aluminum top rail and held for twenty (20) seconds.

A standard tape measure was used to determine the deflection and permanent residual movement
at the top of the hand rail, measured to an accuracy of 1/16 of an inch. (See photo #1)

A dial gage measuring to an accuracy of 0.01” was used at the top of the shoe and at one inch (17)
above the shoe. (See photo #1)
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HAND-RAIL #1

Anchor bolts tapped into steel channel without washer and nuts. (See photo #2)

LOAD SHOE TOP GLASS
PL 125 .01 7/16” .01

4] .00 00~ .00
125 .03 1 1/16" .03
150 .03 1 5/16” .04
175 .04 1 5/8” .05
200 .05 1 15/16” .06
225 .06 2 1/47 .07
250 .08 2 5/8” .09
275 .09 2 15/16" 10
300 11 3 3/8” A2
325 14 3 3/4 15
350 .15 4 3/167 L7
375 AT 4 11/16” .20
400 21 5 3/16” .24
425 .26 6 1/16” .32
450 .34 7 3/167 43
520 * 122 No Breakage

*Load was removed and specimen returned to 7 3/8” permanent set.

RESULTS

Specimen passed.

The performance of this single specimen indicates that it meets model design and code
requirements with the following safety factors:

Uniform load:

Concentrated load:

90.0 pound / force per linear foot.

920 Ib-f / 501b/{t x 4.0 ft = safety factor of 2.6.

200.0 pound/force.

520 Ib-f / 200 1b = safety factor of 2.6.

The specimen was not destroyed during testing and ultimate loads were not determined.

OBSERVATIONS

Fasteners at aluminum shoe were tapped into the structural channel and stripped during testing.
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HAND-RAIL #2

Anchor bolts tapped into steel channel without washers and nuts.

LOAD SHCOE TOP GLASS
PL 125 .04 11/8” .03

0 .00 1/16” .00
125 .05 1 3/16” .03
150 .06 1 12 .04
175 .07 1 13/167 .05
200 .08 2 1/16”" .055
225 .09 2 3/8” 07
250 A1 2 13/167 10
275 115 3 1/16” .105
300 .13 3 7/16” .12
325 14 3 15/16” .14
350 17 4 1/47 .15
375 .18 4 5/8” 18
400 21 5 3/16” .22
425 .24 5 3/4” .26
450 31 6 7/167 .32
520 * 107 No Breakage

*Load was removed and specimen returned to 9 3/4” permanent set.
RESULTS

Specimen passed.

The performance of this single specimen indicates that it meets model design and code
requirements with the following safety factors:

Uniform load: 50.0 pound / force per linear foot.

520 Ib-T / 50Ib/ft x 4.0 ft = safety factor of 2.6.

Concentrated load: 200.0 pound/force.

520 Ib-f / 200 1b = safety factor of 2.6.

OBSERVATIONS

Fasteners at aluminum shoe were tapped into the structural channel and stripped during testing.

JANUARY 20, 2009
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TESTING COMPLETED

This completes the performance testing of glass handrail for PRL Aluminum at Construction
Consulting Laboratory West, Ontario, California on January 13, 2009.

ol

Jac JJacksen
Copstriction Consulting aboratory West
President/Manager 01‘—’P/stmg

Photo #1

Photo #2

JANUARY 20, 2009
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