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Executive Summary

The purpose of this project was to determine the Long-Term Hydrostatic Strength (LTHS) of a
4" PVC pipe sample at 73°F.

Testing was performed on the following samples:

Jana e 3
Sample ID Description Print Line
09-579 4 % 30" Iona biue pioe. | IM MANUFACTURING 4" IPS PVC1120 200PS| 2/1SF NSF-pw ASTM
e g bIU€ PIPE | 15541 JMO0 2006 JUNE 4 01 WH

A summary of the test results is provided in Table 1.

Table 1: Summary of Test Results

Target LCL Target Exp.

Des.:iSttion HT:::S liT:ns Minimum Ratio rmﬁ HDB Data
P P LTHS (psi) (%) ps (psi) Level

E-2 at 73°F 2,012 4410 3,830 87 4,000 4,000 E-2

LTHS: Long-Term Hydrostatic Strength; LCL: Lower Confidence Limit; HDB: Hydrostatic Design Basis; Exp.. Experimental

Based on the testing performed in this project, the following conclusion is made:

® The 4" PVC pipe sample meets the target 73°F HDB category of 4,000 psi at the I5-2 level.
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Report No.: Project 09-3795 — Final Report
Client: M Eagle
5200 West Century Blvd

Los Angeles, CA 90045
U.S.A.

Date of Issue: February 22, 2010

1.0 Purpose of Test

The purpose of this project was to determine the Long-Term Hydrostatic Strength (LTHS) of a
4" PVC pipe sample at 73°T.

2.0 Test Item Identification and Description

The following samples, as shown in Table 2, were provided by the Client. No further detail of the
samples was provided. The samples were received under two different Sample [Ds as they were

received on different dates. The samples are used interchangeably.

Table 2: Sample Description

Jana — .
Sample ID Description Print Line
09-579 4 ¥ 30" lona biue oine | YM MANUFACTURING 4" IPS PVC1120 200PS| 2/1SF NSF-pw ASTM
e 9 PIP€ | D241 JM90 2006 JUNE 4 01 WH

3.0 TestMethods

The Long-Term Hydrostatic Strength test at 73°F was performed in accordance with ASTM
D2837-08, using the method described in ASTM D1598-02(2009). Definitions of Experimental
Grade Levels (E-levels) are per PP1 TR-3(2008).

This test is covered by Jana’s ISO 17025 scope of accreditation (I.A.S. TL.-256).
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4.0 Test Results

A summary of the test results is provided in Table 3. Detailed test results are provided in
Appendix A.

Table 3: Summary of Test Results

Target LCL Target Exp.

Test Test LTHS Minimum Ratio HeE HDB Data

Description Hours (psi) LTHS (psi) (%) (psi) (psi) Level
E-2 at 73°F 2,012 4410 3,830 87 4,000 4,000 E-2

LTHS: Loeng-Term Hydrostatic Strength; LCL: Lower Confidence Limit; HDB: Hydrostatic Design Basis, Exp.: Experimental

5.0 Conclusion
Based on the testing performed in this project, the following conclusion is made:

e The 4" PVC pipe sample meets the target 73°F HDB category of 4,000 psi at the E-2 level.
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This report shall not be reproduced exccept in full without the written approval of Jana Laboratories Inc.

Issued by / /Q 5‘ W

Tony Kosari, M.Sc.
Project Team Leader

N

Reviewed by

Sarah Chung, M.A.Sc., P.Eng,
Senior Project Leader

This report relates only to the speetmen provided and there 18 no representation or wareanty that i applies 1o stmifar substances or materials or the bulk of which
the specimen {8 a part, Any comparisons made are valid only for the test condivong specified, This report shall not be reproduced exeept in its enarety without
express written consent from Jana Laboratories Ine, Netther Jana Laboratories Ine nore any of (s employees shall be respansible or held liable for any claims, loss
or damages arsing in consegquence of reliance on this report or any default, ereor or omission n iy preparation or the fests conducted.
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Appendix A
Test Details
ASTM D1598 / ASTM D2837

E-2 Test at 73°F

l. Sample ID: 09-579 & 09-697

[

Nominal Size: 4"

3. Temperature of Test: 73 = 3.6°F (23 £ 2°C)
4. Regression Patameters:

e 100,000-hour LTHS: 4,410 psi

e 50-year strength value: 4,310 psi

® The log-log regression equation:
Log Failure Time (h) = 245.123 + (-65.885) x Log Stress (psi)

¢ 95% LCL of £(100,000): 3,840 pst

¢ LCL Ratio: 87%
5. DEstimated HDB Category: 4,000 psi
6. Conditioning time at the test temperature: A minimum of 1 hour
7. Type of end caps: Free end
8. Sample length between end caps: A minimum of 12"
9, The test environment inside/outside the specimen: Water/Water
10. Additional Information:

e Number of Lots: 1

e Number of Extrusions: |

e Creep is not the controlling factor
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[1. Test Supervisor: Tony Kosari

12, Time-to-Failure/Stress Data:
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Specimen | o 15! | ODag | tag | twn Start End Stress | Total | Statusof
ID (psig) (inch) | (inch) | (inch) | YY.MM.DD | YY.MM.DD (psi) Hours Specimen

09-697-16 379 4.498 0.189 | 0.175 09-11-25 10-02-17 4,693 2,012.00 [ Non-Failure
08-697-17 366 4500 | 0.186 | 0171 09-11-25 10-02-14 4643 | 193225 Ductile
09-579-03 394 4.497 0.191 0177 09-12-08 10-01-16 4,794 927 .35 Ductile
09-697-12 382 4.499 0.184 | 0170 09-11-17 09-12-18 4,875 743.07 Ductile
09-697-13 387 4.499 0.180 | 0176 09-11-17 09-12-18 4,877 742.57 Ductile
09-579-10 395 4.499 0.189 | 0176 09-12-08 09-12-23 4,865 367.02 Ductile
09-579-01 388 4 499 0.182 | 0175 09-12-08 09-12-18 4,793 229.92 Ductile
09-697-06 401 4.500 0.188 | 0.181 08-10-15 09-10-22 4,788 169.32 Ductile
09-697-07 405 4.500 0.187 | 0180 09-10-15 09-10-22 4,866 86.12 Ductile
09-579-02 416 4499 0.188 | 0.184 09-12-08 09-12-10 4,866 56.20 Shatter
08-697-05 406 4499 | 0.187 | 0175 09-10-15 08-10-19 5014 5.50 Ductile

13. Additional specimens not used in regression:
Specimen Pr:::: = ODavg tavg hiin Start End Stress Total Status of

1D (psig) (inch) | (inch) | (inch) | YY.MM.DD | YY.MM.DD (psi) Hours Specimen

09-697-03 365 4496 | 0192 | 0177 09-10-15 10-02-17 4450 2,997.00 | Terminated
09-697-02 368 4497 | 0.195 | 0.176 09-10-15 10-02-17 4,515 2,997.00 | Terminated
09-697-04 378 4498 | 0190 | 0.178 09-10-15 10-02-17 4 598 2,99577 | Terminated
09-697-08 349 4498 | 0.186 | 0,173 09-10-15 10-02-17 4,368 2,995.48 | Terminated
09-697-10 351 4498 | 0191 | 0.171 09-10-19 10-02-17 4,434 2,898.00 | Terminated
09-697-11 351 4499 | 0.184 | 0171 09-10-22 10-02-17 4432 2,829.00 | Terminated
09-697-15 3N 4498 | 0.185 | 0.173 09-11-25 10-02-17 4,635 2,012.00 | Terminated
09-697-14 364 4500 | 0.183 | 0170 08-11-25 10-02-17 4,644 2,012.00 | Terminated

Legend: ODa,q = Average Outside Diameter; tayg = Average Wall Thickness; tun = Minimum Wall Thickness

14. See Figure Al for plot of test data and regression line.
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Figure A1: Log Failure Time versus Log Stress — E-2 at 73°F
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Executive Summary

The purpose of this project was to determine the Long-Term Hydrostatic Strength (L'THS) of a

PVC pipe sample at 73°F

Testing was performed on the following sample:

Jana . ]
Sample ID Description Print Line
JM EAGLE 2" IPS PVC1120 200PSI 2/1 SF ASTM D2241 NSF-pw

08-578 2" x 24" long blue pipe | ; b cODE JM90 WI 2009/AUG/21

A summary of the test results is provided in Table 1.

Table 1: Summary of Test Results

Data Target LCL Target Exp.

Sa::;:: o | 3% Des.cl;?isr:tion Houre L(;:i? Minimum | Ratio f‘pﬂﬁ Hoh | Data
No. LTHS (psi) | (%) (psi) Level

09-578 1 E-2at73°F | 2,109 3,830 3,830 95 4,000 4,000 E-2

LTHS: Long Term Hydrostatic Strength; LCL. Lower Confidence Limit; HDB Hydrostatic Design Basis; Exp.. Experimental

Based on the testing performed in this project, the following conclusion is made:

o Sample 09-578 meets the target 73°F HDB category of 4,000 psi at the E-2 level.
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Report No.: Project 09-3795 — I'inal Report

Client: j M E,aglc
0 Peach Tree Hill Road
Livingston, NJ 07039
U.S.A.

Date of Issue: January 14, 2010

1.0 Purpose of Test

The purpose of this project was to determine the Long-Term Hydrostatic Strength (L'THS) of a
PVC pipe sample at 73°T.

2.0 Test Item Identification and Description

The following sample, as shown in Table 2, was provided by the Client. No further detail of the
sample was provided.

Table 2: Sample Description
Jana
Sample ID

09-578 2" x 24" long blue pipe

Description Print Line

JM EAGLE 2" IPS PVC1120 200PSI 2/1 SF ASTM D2241 NSF-pw
U.P.CODE JMS0 WI 2009/AUG/21

3.0 Test Methods

The Long-Term Hydrostatic Strength test at 73°F was performed in accordance with ASTM
D2837-08, using the method described in ASTM D1598-02(2009). Definitions of Experimental
Grade Levels (I-levels) are per PPI TR-3(2008).

This test is covered by Jana’s ISO 17025 scope of accreditation (LA.S. TL-256).

40 Test Results

A summary of the test results is provided in Table 3. Detailed test results are provided in Appendix
i\.
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Table 3; Summary of Test Results

Data Target LCL Target Exp.

s a;jna[;:: D Set Des?r,ig tﬁ - HT::rts %;:i? Minimum | Ratio rpzﬁ HDB Data
No. P LTHS (psi) | (%) (psi) | Level

09-578 1 E-2at 73°F | 2,109 3,930 3,830 95 4,000 4,000 E-2

LTHS: Long Term Hydrostatic Strength; LCL: Lower Confidence Limit; HDB: Hydrostatic Design Basis; Exp.: Experimental

5.0 Conclusion

Based on the testing performed in this project, the following conclusion is made:

e Sample 09-578 meets the target 73°F HDB category of 4,000 psi at the E-2 level.
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This report shall not be reproduced except in full without the written approval of Jana Laboratories Ine.

Issued by / /Q _g W

Tony Kosari, M.Sc.
Project Team Leader
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Reviewed by

Sarah Chung, M.A.Sc., P.Eing.
Senior Project Leader

T'his report eelares only to the specimen provided and there is no representirion or warranty that 1t applics o smilae substances of materals or the bulk of which
the specimen 4 a part. Any comparsons made are valid only for the test conditions specified. This report shall not be reproduced escept in it entirety without
espress written consent from fana Laborstones Ine: Neither Jana Laboratories noe any of us employees shall be responsible or held linble for any elaims, loss or
dumages arising in consequence of relisnce on this report or any detault, error o omission in 11 preparanon or the tests conducted
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Appendix A
Test Details
ASTM D1598 /| ASTM D2837

Data Set No. 01: E-2 Test at 73°F

1. Sample ID: 09-578

o

Nominal Size: 2"

3. Temperature of Test: 73 £ 3.6°F (23 = 2°C)
4. Regression Parameters:

e 100,000-hour LTHS: 3,930 psi

e 50-year strength value: 3,760 pst

e The log-log regression equation:
Log Failure Time (h) = 130.152 + (-34.822) x Log Stress (pst)

e 95% LCL of f(100,000): 3,720 psi
e LCL Ratio: 95%

Esdmated HDB Category: 4,000 psi

i:_n

6. Conditioning time at the test temperature: A minimum of 1 hour
7. Type of end caps: Free end

8. Sample length between end caps: A minimum of 12"

9. The test environment inside/outside the specimen: Water/Water

10. Additional Information:

e Number of Lots: 1

e Number of Extrusions: 1

e Creep is not the controlling factor
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11. Test Supervisor: Tony Kosari

12, Time-to-Failure/Stress Data:
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Specimen Pr::::lre ODayg tavg thin Start End Stress Total Status of
ID (psig) (inch) | (inch) | (inch) | YY.MM.DD | YY.MM.DD (psi) Hours Specimen

09-578-14 452 2.378 0117 | 0.114 09-10-08 10-01-04 4474 2,109.00 | Non-Failure
09-578-13 446 2.378 0117 | 0114 09-10-08 08-11-30 4,428 1,261.25 Ductile
09-578-06 470 2.378 0.119 | 0.115 09-09-14 08-10-30 4615 1,087.50 Ductile
09-578-10 450 2.378 0119 [ 0.115 09-10-08 09-11-16 4 443 934.00 Ductile
09-578-11 460 2.378 0.118 | 0.115 09-10-08 09-11-11 4519 817.00 Ductile
08-578-02 481 2.379 0118 | 0.114 09-09-14 09-10-18 4778 809.00 Shatter
09-578-19 451 2.378 0.119 | 0.1186 09-11-20 09-12-21 4392 733.50 Ductile
09-578-12 453 2378 | 0120 [ 0117 09-10-08 09-11-05 4,395 £61.00 Ductile
09-578-04 470 2.379 0117 | 0,114 09-09-14 09-09-28 4 688 319.75 Ductile
09-578-09 465 2.379 0.117 | 0.112 09-09-14 09-08-27 4,699 29817 Ductile
09-578-08 488 2378 | 0421 | 0117 09-09-14 09-09-22 4678 188.50 Shatter
09-578-03 500 2.379 0118 | 0116 09-09-14 09-08-15 4,872 28.60 Ductile
09-578-05 518 2.379 0119 | 0.115 09-09-14 09-08-14 5,091 7.40 Shatter
09-578-01 518 2.380 0.116 | 0.113 09-09-14 09-09-14 5,181 415 Ductile
09-578-07 538 2.378 0116 | 0114 08-09-14 09-09-14 5,352 1.45 Shatter

13. Additonal specimens not used in regression:

Test
Specimen | o cure | OPava | tavg tatin Start End Stress | Total Status of
1D (psig) (inch) | (inch) | (inch) | YY.MM.DD | YY.MM.DD (psi) Hours Specimen

09-578-20 441 2.378 0.116 | 0.113 09-11-20 10-01-04 44186 1,077.25 | Terminated
09-578-18 443 2.378 0118 | 0114 09-11-20 10-01-04 4,385 1,077.25 | Terminated

Legend: ODayw = Average Outside Diameter; lay = Average Wall Thickness, ty, = Minimum Wall Thickness

14. See Figure A1 for plot of test data and regression line.
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Figure A1: Log Failure Time versus Log Stress — E-2 at 73°F
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