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1.0 | TEST SPECIMEN: Two-Inch Continuous Rail Section
2.0 PARTNUMBER: N/A

30  SERIAL NO: N/A

4.0 REFERENCES:

» Flotation Systems, Inc. Purchase Order No. 120503

e  Wyle Laboratories’ Quotation No. 542/023550/DB

e  Wyle Laboratories' Quality Assurance-Program Manual, Revision 2
e International Codc;: Couneil, 2003 International Building Code

~* ANSI/NCSL Z540-1, “Calibration Laboratories and Measuring and Test Equipment, General
Requirements”

s IS0 10012-1, “Quality Assurance Requirements for Measuring Equipment”
e MIL-STD-45662A, “Calibration System Requirements”
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4.0

5.0

5.1

511

REQUIREMENTS

Load Tegting shdl be conducted on an duminum 2-inch Continuous Rail Section. The tegting
shdl be as specified by the ICC 2003 Internationd Building Code, Chapter 16, Sections
1607.7.1, Handrails and Guards.

1607.7.1 Handrall Assemblies and Guards shall be designed to resst a load of 50 plf
gpplied in any direction at the top, and to transfer this load through the
supports to the structure.

1607.7.1.1 Handral Assemblies and Guards shdl be able to resst a Single concentrated
load of 200 pounds gpplied in any direction at any point dong the top, and
have attachment devices and support structures to trandfer this loading to
gopropriate structurd eements of the building. This load need not be
assumed to act concurrently with the loads specified in the preceding
paragraph.

607.7.1.2 Intermediate Rails (all those except the Handralls), Bausters and Pand Fillers
shdl be desgned to withsand a horizontaly gpplied normd load of 50
pounds on an area equa to one square foot, including openings and spaces
between rails. Reactions due to this loading are not required to be super-
imposed with those of Section 1607.7.1 or 1607.1.2.

PROCEDURESAND RESULTS

The two-inch continuous rail section was made up of two rall sections mounted to duminum
decking and a wood foundation. The handrails were 74-1/2 and 68-1/2 inches, respectively,
and shared a common center post. The loading was provided using dead weights and tenson
pulls. The dead weights were verified by pre-weighing and the tensgon pulls were measured
usng a digita force gage. Deflections were measured using did indicators. The loads were
maintained sufficiently long to obtain deflection readings.

Results

Handrail Assemblies and Guards shall be designed to resist a load of 50 plf applied in
any direction at thetop and to transfer thisload through the supportsto the structure.

The deflection data, as shown in Table | on Page 3, is measured from loads applied at the
locations described in Figure 1 on Page 3. As shown in the data tables, the handrail exhibited
some displacement under loading. On remova of loading, the handrall assembly was visudly
examined and no damage or set was observed.

WYLE LABORATORIES
Huntsville Facility
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51 Reaults (Continued)
Tablel. Linear Load of 50 pIf Applied at the Handrall

L oad Side A (inch) Side B (inch)
100 plf Load, Downward 0.23 0.10
100 plf Load, Upward 0.18 0.13
100 pif Lateral Load, In 0.93 0.95
100 plf Lateral Load, Out 1.26 0.93

Figurel. A 50 plf Load Applied in Any Direction at the Top
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Photographs 1 and 2, presented on page 7 show the test setup. A listing of the instrumentation
used and the calibration datais presented on Page 10 of this report.

5.1.2 Handrail Assemblies and Guards shall be able to resist a single concentrated load of
200 pounds applied in any direction at any point along the top, and have attachment
devices and support structures to transfer this loading to appropriate structural
elements of the building. Thisload need not be assumed to act concurrently with the
loads specified in the preceding par agr aph.

The deflection data, as shown in Table Il on Page 4, is measured from loads applied at the
locations described in Figure 2 on Page 4. As shown in the data tables, the handrail exhibited
some displacement under loading. On remova of loading, the handrall assembly was visudly
examined and no damage or set was observed.

WYLE LABORATORIES
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51 Reaults (Continued)
Tablell. Concentrated Load Applied to Handrails

Load (Ibs.) L ocation Deflection (inch)
200 A 0.03
200 B 0.38
200 C 0.04
200 D 0.02
200 E 0.05
200 F 0.04
200 G 0.92
200 H 0.79
200 I 0.62
200 J 0.49
200 K 0.75
200 L 114
200 M 0.63
200 N 1.04
200 @) 201
200 P 124
200 Q 0.64
200 R 0.55
200 S 0.04
200 T 0.30
200 U 0.05
200 Vv 0.05
200 W 0.27
200 X 0.03

Figure 2. Concentrated Load of 200 Ibs. Applied at the Top of the Guardrail
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5.1
512

5.1.3

Results (Continued)
(Continued)

Photographs 3 and 4, presented on page 8, show the test setup. A listing of the instrumentation
used and the calibration datais presented on PagelO of this report.

Intermediate Rails (all those except the Handrails), Balusters and Panel Fillers shall
be designed to withstand a horizontally applied normal load of 50 pounds on an area
equal to one squarefoot, including openings and spaces between rails.

The deflection data as shown in Table 1, below, is measured from loads gpplied at the
locations described in Figure 3, llow. As shown in the data tables, the handrail exhibited
some displacement under loading. On remova of loading, the handrall assembly was visudly
examined and no damage or set was observed.

Tablelll. Horizontally Applied L oadson a One-Foot Square Area

L ocation Deflection (inch)
0.08
0.12
0.13
0.15
0.16
0.15
0.22
0.21

O |N[O|U A |W[IN|F-

Figure 3. 50 psf Load Applied Between any Two Inter mediate Rails

WYLE LABORATORIES
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5.1
5.13

6.0

7.0

Results (Continued)
(Continued)

Photograph 5, presented on page 9, shows the test sstup. A listing of the instrumentation used
and the cdibration datais presented on Page 10 of this report.

QUALITY ASSURANCE

All work performed on this program was completed in accordance with Wyle Laboratories
Quadlity Assurance Program.

The Wyle Laboratories, Huntsville Facility, Qudity Management System is registered in
compliance with the ISO-9001 International Quality Standard. Regidtration has been
completed by Quality Management Inditute (QMI), a Divison of Canadian Standards
Asociation (CSA).

Wyle Laboratories is accredited (Certificate No. 845.02) by the American Association for
Laboratory Accreditation (A2LA), and the results shown in this test report have been
determined in accordance with Wyl€'s scope of accreditation unless otherwise stated in the

report.

TEST EQUIPMENT AND INSTRUMENTATION

All instrumentation, measuring, and test equipment used in the performance of this test program
were cdibrated in accordance with Wyle Laboratories Quality Assurance Program, which
complies with the requirements of ANSI/NCSL Z540-1, 1SO 10012-1, and Military
Specification MIL-STD-45662A. Standards used in performing al calibrations are traceable to
the Nationd Indtitute of Standards and Technology (NIST) by report number and date. When
no nationa standards exist, the standards are tracegble to internationa standards or the basis for
cdibration is otherwise documented.

A liging of the equipment usad in the performance of this test program is on file a Wyle
Laboratories and is available for ingpection upon request.

WYLE LABORATORIES
Huntsville Facility
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Photograph No. 1
100 pIf Applied in the Lateral Out Direction

Photograph No. 2
100 plf Applied in the Downward Direction

WYLE LABORATORIES
Huntsville Facility
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Photograph No. 3
Concentrated Load of 200 Pounds Applied in a Lateral Direction

Photograph No. 4
Concentrated L oad of 200 Pounds Applied in a Downward Direction

WYLE LABORATORIES
Huntsville Facility
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Photograph No. 5
A Horizontally Applied Load of 50 Pounds on an Area Equal to One Squar e Foot

WYLE LABORATORIES
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e INSTRUMENTATION EQUIPMENT SHEET
laboratories

DATE: 12/16/03 JOB NUMBER: 50431 TEST AREA: DYN I;AB 1
TECHNICIAN: THARDMAN CUSTOMER: FLOTATION SYSTEMS TYPE TEST: LOAD

NO, INSTRUMENT MANUFACTURER MODEL # SERIAL # WYLE # RANGE ACCURACY CAL DATE CAL DUE
1 DIAL INDICATOR  TECLOCK A1-921 N/A 113811 - ™ 001" 9/24/03 12/23/03
2 DIAL INDICATOR ~ BROWN & SHARP 88339 8D2370 116824« MFG 001" 11/18/03  2/16/04
3 DIALINDICATOR ~ FOWLER 1 NA 092508 . 1" .00i" 10/16/03  1/14/04
4

FORCE GAGE TRI-COASTAL IND 264-202 13481 108377 *  2000LB A5%FS 2/14/03  2/14/04

This is to certify that the above instruments were calibrated using state-of-the-art techniques with standards whose calibration is

traceable to the National Institute of St .
. Ol Fk 1t los
Y

INSTRUMENTATION A\ /é /P SCHECKED & RECEIVED B!
12060 5

Ity NAT

WH-1029A, REV, APR 99
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