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The information contained herein is based upon the results of limited laboratory tests on test samples of material molded from expanded polyolefin resin manufactured by JSP
There can be no assurance that similar results will be achieved in simulated tests or actual use of commercial product molded by customers of JSP. Product performance may vary
substanbally depending upon the particular application or processing invelved The listed properties are illustrative only and applicabons of JSP foam products can influence molded
part performance in many ways. Consequently, processors andlor users are advised that there may be a need to conduct independent tests and experiments in order for them to
determine the extent to which they may choose to rely upon such information in their business eperations. JSP disclaims any liability in connection with the use of the information
and does not warrant against infingement by reasons of the use of its products in combination with other material or in any process.
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Introduction

The following is a summary report of the evaluation of the ARPRO® EPP Manhole
Grade Adjustment Ring application for HS-25 Static Loading.

Sanitary sewer systems necessitate that a manhole grade adjustment ring bear the load
requirements of the installation.

Load Requirements and Standard Testing Methods

The American Association of State Highway and Transportation Officials (AASHTO)
Standard Specification M306 identifies the proof-load testing required for drainage,
sewer, and related castings intended for use in traffic service. AASHTO M306 was
originally developed as a specification for cast iron, but the proof-load testing method
can also be applied to ARPRO® Expanded Polypropylene (EPP) manhole grade rings. A
specifying agency or municipality may have established its own procedure that might
differ from this AASHTO specification; however it is likely that any method will require
the application of a specific load on a defined area. Any crack or detrimental permanent
deformation will cause the cover, grating, frame, or grade ring to be rejected.

The AASHTO Standard Specifications for Highway Bridges, 17" Edition, Section 3,
identifies two types of design vehicle loads. They represent categories of individual
vehicles and are routinely referred to as the H or HS truck. The H truck configuration
includes only two theoretical axles as in figure 1.

H-15 6,000 Ibs. 24,000 Ibs.
H-20 8,000 Ibs. 32,000 Ibs.
H-25 10,000 Ibs. 40,000 Ibs.

Figure 1 — Standard H Trucks
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The HS truck configuration represents the conventional semi- or tractor-trailer. It is
identical to the H truck, but with an extra axle representing the rear axle of the trailer, as

in figure 2.
|
H-15 6,000 Ibs. 24,000 Ibs. 24,000 Ibs.
H-20 8,000 Ibs. 32,000 Ibs. 32,000 Ibs.
H-25 10,000 Ibs. 40,000 Ibs. 40,000 Ibs.
Figure 2 — Standard HS Trucks
Results

Vehicular load testing was tested for JSP by the MGA Research Corporation, report
number CO9H7-084.1 (Appendix A), in accordance with the proof-load testing standards
outlined by AASHTO M306, Section 6. Per AASHTO M306, Section 6, a proof-load
shall be applied to the drainage, sewer, utility, and all related castings. This proof load
represents a safety factor of 2.5 for H-20 or HS- 20 loading. A 50,000 Ib. proof load will
be used to represent a safety factor of 2.5 for H-25 or HS-25 loading.

The proof-load test was conducted on one (1) standard ARPRO® Expanded
Polypropylene (EPP) manhole 36-24GF-600 grade-finish ring. A standard 36-24GF-600
grade-finish ring has an outer diameter of 36 inches, an inner diameter of 24 inches,
and a starting height of 6.0 inches. The ring was placed onto a flat metal surface with
an East Jordan cast iron manhole frame and cover placed on top as it would be during
intended usage (figure 1). A servo hydraulic actuator was mounted to a crosshead
attached to two stanchions. The specified force was applied and held for a minimum of
1 minute at which time a maximum deflection was recorded at three locations on the
ring. Upon removal of the load, the sample was allowed to recover for 60 minutes then
the sample was inspected for cracks and detrimental permanent deformation. The
results are recorded in tables 1 and 2.
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Figure 1 — Proof-Load Test Set-up

Table 1 — Proof-Load Test Results @ 40,000 Lbf

Pre-Test Post Test Post Test Permanent
Measurement + 1 Hr.
. Measurement | Measurement Set Remarks
Location : . Measurement )
(in.) @in.) (in.) @in.)

1 5.693 5.658 5.693 0.000 No visible
deterioration

2 5.660 5.639 5.660 0.000 No visible
deterioration

3 5.735 5.704 5.734 0.001 No visible
deterioration
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Table 2 — Proof-Load Test Results @ 50,000 Lbf

ARPRO’

Expanded Polypropylene (EPP)

Pre-Test Post Test Post Test Permanent
Measurement + 1 Hr.
. Measurement | Measurement Set Remarks
Location X X Measurement X
(in.) (in.) (in) (in.)

1 5.698 5.656 5.673 0.025 No visible
deterioration

2 5.703 5.657 5.673 0.030 No visible
deterioration

3 5.687 5.651 5.656 0.031 No visible
deterioration

Conclusions

Per ASSHTO M306, Section 6, upon removal of the proof load, the test specimen shall
be examined for cracks or detrimental permanent deformation. Permanent deformation
shall not exceed 3.2 mm (0.125 inch). Any cracks shall be cause for rejection.

Based upon the above proof load test results, it is apparent that the ARPRO® Expanded
Polypropylene (EPP) Manhole Grade Adjustment Rings, when installed properly, can be
utilized in traffic environments where H-20, HS-20, H-25, and HS-25 vehicle loading is

expected.
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Appendix A
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Test Type: Vertical Static Load Program: Man-Hole Construction

Introduction
MGA Research is to perform test and provide testing results for the JSP Expanded Polypropylene manhole grade
adjustment ring. The test is to prove that the manhole construction will withstand typical ASHTO HS 20 and HS 25

loading conditions.

ASHTO Loading Conditions

The AASHTO Standard Specifications for Highway Bridges, 17" Edition, Section 3, identifies two types of
design vehicle loads. They represent categories of individual vehicles and are routinely referred to as the H
or HS truck. The H truck configuration includes only two theoretical axles as in figure 1.

H-15 6,000 Ibs. 24,000 Ibs.
H-20 8,000 Ibs. 32,000 Ibs.
H-25 10,000 Ibs. 40,000 Ibs.

Figure 1 — Standard H Trucks

The HS truck configuration represents the conventional semi- or tractor-trailer. It is identical to the H
truck, but with an extra axle representing the rear axle of the trailer, as in figure 2.

H-15 6,000 Ibs. 24,000 Ibs. 24,000 Ibs.
H-20 8,000 Ibs. 32,000 Ibs. 32,000 Ibs.
H-25 10,000 Ibs. 40,000 Ibs. 40,000 Ibs.

Figure 2 — Standard HS Trucks

Load Calculations
The 40,000 Ibf proof loads represent a safety factor of 2.5 for H-20 or HS- 20 loading on one tire patch.

36,600 Ib rear axel / 2 tire patches * 2.5 safety factor = 40,000 Ibf proof load

A 50,000 Ib. proof load will be used to represent a safety factor of 2.5 for H-25 or HS-25 loading on one
tire patch.

40,000 Ib rear axel / 2 tire patches * 2.5 safety factor = 50,000 Ibf proof load
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Test Procedure

Test Samples were loaded under compression

Sample #1 was loaded to 40,000 Ibf @ 400 Ibf/sec. load was held for 1 minute.
Sample #2 was loaded to 50,000 Ibf @ 400 Ibf/sec. load was held for 1 minute.
Pre, instant post and 1 hour post test deflection measurements were taken.

Pre and Post test photos were taken.

agrwdE

Test Results

VE9655 Sample#l @ 40K Lbf

Location Pre-Test _ Post-Test _ 1-Hour Post-Te_st
Measurements (in) Measurements (in) Measurements (in)

1 5.693 5.658 5.693

2 5.66 5.639 5.66

3 5.735 5.704 5.734

VE9656 Sample#2 @ 50K Lbf

Location Pre-Test _ Post-Test _ 1-Hour Post-Te_st
Measurements (in) Measurements (in) Measurements (in)

1 5.698 5.656 5.673

2 5.703 5.657 5.673

3 5.687 5.651 5.656

Additional Information can be found in the following appendices

Appendix A System Calibration INfOrMation ..............cooiiiiii et

Appendix B Test Data PIOts and PROtOGIAPRS........coueiiiiiieieieie ettt e sb ettt e e e
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Appendix A
System Calibration Information
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MICHIGAN OPERATIONS DOC. NO.: MGATPTMC
DATE: 2/7/04 REVISION NO.: 6
SUPERCEDES: MGATPTMC.5 PAGE3OF3
Tape Measure Calibration Certificate
Reference Steel Rule Subject Tape Measure
Brand: (";aE ; Brand: éw SHAE
SN.__MbA Oool 7 SIN: _1PM_93&
Calibration Date; 22 /0 Calibration Date: 3 /26 /69
Rizﬁ(?}g Sull\agzzzuTraepe Difference Rizf?mn@w Suﬁ::;l;[;ipe Difference
0(0) o O 18 (450) Lso o
1(25) 28 o 19 (475) L7 )
2 (50) 50 o 20 (500) 500 o
3 (75) 75 17 21 (525) g2¢ O
4 (100) OO < 22 (550) sse 2]
5 (125) 25 ooy 23 (575) 578 o
6 (150) /SO o 24 (600) LOC o
7 (175) 175 o 25 (625) LZS o
8 (200 200 o 26 (650) L50 o
9 (225) 72§ o 27 (675) t78 o
10 (250) 7250 s} 28 (700) JoO o
11 (275) z275 o 29 (725) 728 o
12 (300) J00 9 30 (750) 725> o
13 (325) 328 O 31 (775) 775 o
14 (350) 350 o 32 (800) 8o° &
15 (375) 29§ o 33 (825) pz§ o)
16 (400) 4 oo o 34 (850) §so o}
17 (425) & o 35 (875) 875 ©

If all differences are  1/32 of an inch (1 mm), then the tape measure is acceptable.
Maximum Difference = O

Pass

Fail

Date:«;/Zb O‘f

Performed By: é/’%,/é——"’

Al calibrations are traceable fo the National Institute of Standards and Technology. Estimated uncertainty of the measurement is +
8.2%. All certification data and equipment are on file for inspection at your request, Best uncertainties represent expanded uncertainties
expressed at approximafely the 95% confidence levef using a coverage factor k=2.
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{iMetroCal..

4700 Barden Court SE, Kentwood, M| 48512, Telephons: 616-698-3124, Fax: §16-698-2364, wwav.melrocal.com

Certificate of Calibration

Cushamer; MOA Research
446 Executive Drive
Tray, MI 48083

Gaugi Number, MGADE 14

Daescriplion: 12° Digital Caliper

Manulacturer: Fowler

Model: WA

Serial Mumbser; SHTADIS83

Foesult: PASS

Condition: FOUND-LEFT

Procadure Used: Caliper (CPO0S)

Cortificala MNa.:
Wiork Order:
Cuslomer P.O.:

Calbration Data:
Do Date:

Technician:
Tamparalure:
Humiidity:

Calibratian Site:

MCADDE I4MGA | 24 THEDEER

4974
HiA

VIS

i

Shannon Shoemaker

GEO*F
41%
Metro(l

MetroCal, Inc. certifics that the above listed instrument has been calibrated using measurement standasds traceable to the

Matiomal Instiiule of Stendsrds and Technology (NIST), or to NIST sccepted intrinsic standands of measinement, or derived by the

mtio type of self-calibmtion techaiques. This calibralion complies with 150 17025 and AMSLMCSL 25401,
This repon may not be reproduced, except in fiall, without the writien approval of MetroCal, Tne. Results relate caly to the

iem(s) calibeated. Any number of factons nuay canse the calibration item to drift cut of calibration before the recommended interval

hits expired. Statement af compliance made using simple acceptance rules.

The conditbon that coald be foand in this cetificate must be inlerpreled as:
* As Foand - Calibmtion data collected bafore the usit is adjusted andfor repaired.
* As Lelt - Calibration data collected afler the unit is adjusted andfor repaired,
* Found-Left - Calibration data collected without any sdjustment and‘or repair performed,

Mote: Process Uncertainty for this calibeation is based upon approximately 95% (2 sigma) confidence limits.

REMARKS:
[standards Used |
Awseld Memenclatuce Treactabie Mo, Calliate  Dwe Datg Process Uncerfainty
105 Elpc Rect. Guoge Block Set G B2 TE493.08 AL G (DAR+ZLnin
16200 £pe Leng Gage Block Sei Type:d S2E4921-07 L 720 (058 # Ljyin
£53 Pt Misaser Ring Ciage Eel Lol e 150 110
[Test Resulis |
Test Desgription Tree Yalne Teat Resall Lawer limig Upper limit  Unity Resslt
Prallmimary Inspection Fasa
Outslide Jaw Calibration
0.35000 0.3500 0.3485 0.351% Lnch Fasa
0.65000 0.6500 0. 6485 B.8515  lnch Fazs
0. 80000 0. 8000 0.7985 0. B0LS bneh Pasa
3.00000 2.599% 25988 3.0015  inch Faza
Certificabe Mo, MGADIE LAMGA: 1247452688 Page 1 of 2

& ’?fr*; (e
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Appendix B
Test Data Plots and Photographs
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Test #VE9655 Pre-Test Photos

Photo #1 hoto #2

Photo #5 Photo #6
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Test #VE6955 Post-Test Photos

Photo #1 Photo #2
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Test #VE9556 Post-Test Photos

Photo #1 Photo #2
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