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April 7, 2005

Laboratory Test Report

SUBJECT: BS3409S2 TEST RESULTS

Description of BS3409S2 Rev. C Dated 4/4/05

Hybrid Type Bore Spacer with two Sled Runner Feet that accommodates 4 ea. 4”
EPC40 (Sch. 40) PVC & 2 ea. 8" (DR 11.0) HDPE conduits in a 24.000 OD X
(2-2/3” Pitch X ¥2” Deep) Wall Corrugated Metal Pipe.

Problem:

1. Determine if the duct bank shown in drawing 90-3409 can be properly
assembled with BS3409S2, Rev. C.

2. Determine “Break Away” and “In Motion” pulling force required to move duct
bank in a simulated casing.

Description of Test:

A 12 foot long test trough that has a 11.5” radius was fabricated to simulate a 23"
ID casing. The test trough’s radial surface was made from 1/8” thick tempered
Masonite with the smooth side up.

The duct bank was assembled in the test trough in accordance with drawing No.
90-3409, Rev. C. Two arcuate spacers were fabricated and used to space the
lower 8” conduit 1.418” above the casing ID when assembling the duct bank. After
the duct bank was assembled, the two arcuate spacers were removed.

After the duct bank was assembled in the 11.5” radius trough, a pull plate that fit
the lower 8” conduit was fabricated. A 3/8” manila rope was then threaded through
the lower 8” conduit and secured to the pull plate. A 100 Ib. capacity linear
hanging scale was attached to the opposite end of the 3/8” rope.

The test trough was secured in a stationary position and the duct bank was pulled
using the scale, rope and pull plate assembly. The load being transmitted through
the linear scale was recorded for the “break away” and “in motion” force required to
move the duct bank in the simulated casing. This pull test was repeated ten times
with consistent results.
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Results of this pull test are shown and extrapolated below. It should be noted that
these test results are applicable to a casing that has an ID surface that is the same
as the smooth side of a 1/8” thick sheet of tempered Masonite. Casing ID’s that

have different friction coefficients will result in different “Break Away” and “In
Motion” pulling forces.

Test Data and Results:

1. The duct bank assembled easily and in accordance with drawing 90-3409,
Rev. C.

2A. Weight of Duct Bank Tested

2 ea. BS3409S2, Rev. C Bore Spacers

@ 8.241DS. €A 16.48 Ibs.
4 ea. 4” x 10 ft. long Sch. 40 PVC Conduits

@ 21.741DS. €a...ccciiiiiii i, 86.96 Ibs.
2 ea. 8" x73.75" long DR 11 HDPE Conduits

@495Ibs. €a.....ciiiiii 99 Ibs.
Total Weight of duct bank tested...................cocoiinenn . 202.44 Ibs.

2B. Pull Test Results

Pull load required when casing ID is smooth side of tempered Masonite:
“Break Away” 55 Ibs.
“In Motion” 40 Ibs.

2C. Extrapolation of Test Results
Duct bank weight to pull required ratio:

“Break Away” = 202.44 Ibs. + 55 Ibs.
“ =3.68:1

“In Motion” =202.44 Ibs. + 40 Ibs.
“ =506:1

NOTE: The above ratios mean that for every 3.68 Ibs. of duct bank weight, a
pull force of 1 Ib. is required to start the duct bank into motion and 1

Ib. of pull force is required for every 5.06 Ibs. of duct bank weight to
keep the duct bank in motion.



2D. Examples Using the Test Results

Given a duct bank configured per drawing 90-3409, Rev. C:

1 ea. BS3409S2, Rev. C Bore Spacers

@ 7IbS. €. 8.24 Ibs.
4 ea. 4" x 5 ft. long Sch. 40 PVC Conduits

@ 2174 1bS/Mt...e i, 43.48 Ibs.
2 ea. 8’ x5"long DR 11 HDPE Conduits

@ 8.054 IbS./ft..cvoe i 80.54 Ibs.
Total Weight of 5 ft. long section of duct bank............... 132.26 Ibs.

Pull force required:

For 5ft. length:
“Break Away” = 132.26 + 3.68
“ 35.94 Ibs.
132.26 + 5.06
26.14 Ibs.

“In Motion”

For a 100 ft. length:
“Break Away” = 100 + 5 x 35.94
“ = 719 Ibs.
“In Motion” = 100 +5 x 26.14
“ = 523 Ibs.

For a 120 ft. length:
“Break Away” = 120 + 5 x 35.94
“ 863 Ibs.

“In Motion”

NOTE: We emphasize that these test results are applicable to a casing that has an ID
surface that is the same as the smooth side of a 1/8” thick sheet of tempered Masonite.
Casing ID’s that have different friction coefficients will result in different “Break Away” and

“In Motion” pulling forces.

120 + 5x 26.14
627 Ibs.
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