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EXECUTIVE SUMMARY

Two reels of naturally aged Niedner RIFTS conduit were available for testing at Fort Lee,
Virginia. Both reels contained approximately 500 feet of hose with a manufacturing date of
July 2005. The Niedner conduit was part of a previous RIFTS testing program at Southwest
Research Institute (SwRI). Since manufacturing, the hose had been exposed to diesel fuel as well
as outdoor environmental conditions. The objective of this project was to perform burst and
cyclic testing on an aged Niedner RIFTS conduit from Fort Lee, and then compare these results
with the unaged baseline results from Niedner RIFTS testing performed by SwRI in 2006. Burst
testing was used to establish the working pressure of the aged conduit, while cyclic testing was
used to represent repeated deployment and retrieval in the field, and determine the effects it will
have on the burst and working pressure of the hose. Eight 15-foot specimens were extracted from
a 500-foot reel of aged Niedner RIFTS conduit for testing. When compared to the previous
results, the aged Niedner conduit had a working pressure 100 psig less than that of the unaged
baseline conduit. It was also noted that the cyclic testing had less effect on the burst pressure of

the aged conduit than the unaged baseline conduit.
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1.0 INTRODUCTION AND OBJECTIVES

1.1 INTRODUCTION

Two reels of naturally aged Niedner RIFTS conduit were available for testing at Fort Lee, Virginia.
Both reels contained approximately 500 feet of hose with a manufacturing date of July 2005. The
Niedner conduit was part of a previous RIFTS testing program at Southwest Research Institute
(SwRI). Since manufacturing, the hose had been exposed to diesel fuel as well as outdoor
environmental conditions. Due to the aged condition of the hose, TARDEC desired burst and cyclic
tests to be conducted to determine whether there were any detrimental effects on the performance
of the hose. The hose reels were shipped to SWRI for testing. Results from the previous tests (SwRI

project no. 09.06848) were used as an unaged baseline comparison.

1.2 OBJECTIVE

The objective of this project was to perform burst and cyclic testing on the aged Niedner RIFTS
conduit from Fort Lee, and then compare these results with the unaged baseline results from
Niedner RIFTS testing performed by SwRI in 2006. Burst testing is used to establish the working
pressure of the aged conduit, while cyclic testing is used to represent repeated deployment and
retrieval in the field, and determine effects it will have on the burst and working pressure of the
hose. Comparison of these results with the 2006 testing results from SwRI project number 09.06848,

shows any effects the aging has had on the performance of the conduit.



2.0 SPECIMEN PREPARATION AND INSPECTION

2.1 SPECIMEN EXTRACTIONS
The two reels of hose delivered to SwRI from Fort Lee are shown in Figure 1. One reel of hose,

shown on the right, was used to extract specimens for burst and cyclic testing.
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Figure 1. Hose Reels as Delivered to SWRI

The hose was unreeled and a total of eight specimens were cut. The hose was first cut approximately
two feet from the end fitting, and then specimens labeled A through H, each approximately 15 feet
long, were cut in order, with A closest to the end fitting. All cuts were made with a portable band
saw for efficiency and consistency. Figure 2 through Figure 4 illustrate the specimen extraction

process.



Figure 2. Unreeling of Hose before Cutting Specimens
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Figure 4. Specimens after Cutting



2.2 SPECIMEN INSPECTIONS

The eight specimens cut from the hose reel were measured and inspected for damage. When
measuring the specimens approximately 3 hours after the specimens had been cut, it was noted that
the outer jacket and the inner liner were no longer even. For this reason, measurements of both the
jacket and liner were recorded for each specimen. These measurements are provided below in Table
1, along with notes of any damage present. It would appear, based on the original cut length of 15
feet, that the liners expanded. Figure 5 shows the specimens just after inspection. Figure 6 shows the

ends of the stacked specimens, where the difference in length of the jackets and liners is clearly

visible.
Table 1. Lengths of Hose Specimens and Inspection Notes
Hose Length of Jacket | Length of Liner
Specimen (inches) (inches) Notes
A 180/, 1811/, Tear in outer layer of jacket
B 180 181 No damage noted
C 179/, 181/, Abrasion in outer layer of jacket
D 180 181/, No damage noted
E 180"/, 182 No damage noted
F 180 '/, 181°/, No damage noted
G 180"/, 181"/, No damage noted
H 180 '/, 1821/, No damage noted
All hoses had a nominal diameter of 6 inches.
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Figure 6. Liner Expansion after Cutting Specimens



The condition of all of the cut specimens was soiled but otherwise good, with the exception of
specimens A and C. There was a small hole in the outer layer of the jacket of specimen A as shown
in Figure 7. This was located 60 inches from one end of specimen A. The damage to specimen C
was a less significant abrasion to the outer layer of the jacket located 9 inches from one end, shown
in Figure 8. Neither of the anomalies were considered to be major damage that would exclude the
specimens from testing; therefore, no actions were taken to repair or remove the damage. The notes

from the specimen preparation and inspection are presented in Appendix A.

Figure 7. Hole in Outer Layer of Jacket of Specimen A



Figure 8. Abrasion to Outer Layer of Jacket of Specimen C

2.3 ENDFITTING ASSEMBLY

Before performing any testing on the hose specimens, end fittings were assembled on each end. The
procedure followed for assembling the end fittings is presented in Table 2. The only variation from
this procedure was that the hardware for specimen A was torqued to 45 ft-Ibs, whereas all
subsequent specimen end fittings were torqued to 40 ft-Ibs. This change was due to the limitations
of the hardware being used (3/8-24 x 2 2” grade L19). The end fitting assembly process is
summarized in Figure 9 through Figure 12.



Table 2. End Fitting Assembly Procedure

Step
No. Description
1 Cut the Aramid jackets and bladder lining equally across one side of the conduit section and trim any excess
Aramid yarns.
5 Apply lubricant to both the inside of the conduit section (bladder) and to the exterior mating surface of the
shank.
3 With the aid of a wooden striking surface, insert the shank into the conduit section leaving no more than a 1-
inch gap between the flange face and the end of the conduit.
4 Lightly bolt two sets of collars together with three bolts each, forming 2 collar halves. Be sure to use new
grade L9 bolts and nuts. A washer should be used on both ends of bolts.
Align the 2 collar halves together around the ridged end of the inserted shank. Be sure to properly align the
5 ridges of the collars to those of the inserted shank, and ensure the tapered side of the collars is facing the
length of the conduit section.
6 Lightly bolt the 2 collar halves together on one side only, then clamp the other side of the 2 collar halves
together using 3-inch C-clamps and tighten until that side can be lightly bolted together.
7 After all bolts have been inserted, gradually tighten all bolts equally to 40 ft-Ibs (do NOT lubricate bolts). Be

sure to maintain equal spacing between the collars, then attach a lock nut to each bolt.

Figure 9. End Fitting Shank and Collars




Figure 10. Inserting Shank into Conduit
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Figure 11. Installing End Fitting Collars
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Figure 12. Assembled End Fitting
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3.0 BURST TESTING

Burst testing was performed to determine both the ultimate pressure load the conduit can withstand,

as well as the conduit working pressure. The working pressure was calculated from the average burst

pressure using a 3-to-1 factor of safety. Four of the hose specimens (A, B, C, and D) were burst in

the same condition as they were extracted from the hose reel; no other testing was performed on

these specimens. The remaining specimens (E, F, G, and H) underwent cyclic testing before being

burst. The results of all of the burst tests are presented below. The notes on calibration of the

pressure transducer used for burst testing are presented in Appendix B.

3.1 BURST TESTING PROCEDURE

The steps of the burst testing procedure are presented below in Table 3. For those specimens that

underwent cyclic testing before being burst, some of these steps had already been completed as part

of the cyclic testing procedure.

Table 3. Burst Testing Procedure

Step
No. Description

1 End plugs should be installed on both ends of the conduit using IPDS couplings to attach them to the conduit end
fittings.

2 Setup the plumbing for the pump to pressurize the conduit.

3 Setup the data acquisition system (DAS) and check for proper operation, with a scan interval no greater than 1 Hz.

4 Visually inspect the conduit section and document the conduit's condition on the data sheet. The conduit should
be supported by the PVC rollers along the length of the section.

5 Ensure that the conduit section is not twisted.

6 Photograph the test setup from multiple angles making sure at least one photo shows the entire test sample.

7 Attach the water inlet line, pressure transducer line, and thermocouples to the end plugs.

8 Fill the conduit with water and purge as much air as practical from the conduit (approximately 60 psig in hose).

9 Close the inlet and exit water lines.

10 With approximately 60 psig (city water pressure) in the hose, measure the length of the conduit length overall
(LOA) and length of hose between collars (free length) with the measuring tape (document on data sheet).

11 Make sure that the video cameras are positioned correctly to record the burst.

12 Ensure that all personnel have cleared the area before proceeding and that proper means have been taken to
warn/prevent bystanders from approaching testing facilities.

13 Record the filename on the data sheet and make sure that there is adequate media to video record the burst test.

14 Activate DAS and video recorder. After checking for proper operation, turn on the pump.

15 Increase pressure on the conduit at a continuous rate. The target rate of increase is 1000 psig per minute.

16 Allow the conduit section to burst and record the burst pressure.

17 Tutn off the pump and de-activate the DAS and video recorder. Label the video file/tape.

18 Visually examine the conduit and take photographic records. Also, note the condition of the conduit on the data
sheet.

19 Record the date and burst pressure on the conduit section with a paint pen.

12




3.2 BURST TESTING RESULTS

The results of the burst testing are presented below in Table 4, along with an indication of which
specimens underwent cyclic testing prior to burst testing. The length presented in Table 4 is that of
just the conduit, as if the end fittings were not there, pressurized to approximately 60 psig. Note that
all specimens failed due to a longitudinal tear of the jacket weft threads that occurred on or very near
the crease made when the hose is lying flat. There were no end fitting failures. Neither specimen A

nor C failed at or near the damage noted in section 2.2. The data sheets from the burst testing are

presented in Appendix C.
Table 4. Summary of Burst Testing Results
Length Burst Pressure Underwent Cyclic
Specimen (inches)! (psig) Failure Mode Testing

A 1821/, 1504 Longitudinal tear of jacket and liner No

B 180 1610 Longitudinal tear of jacket and liner No
Longitudinal tear of jacket and liner,

C 1811/, 1886 . No
small transverse tear of liner

D 1811/, 1767 Longitudinal tear of jacket and liner No

B 186 /16 1324 Longitudinal tear of jacket and liner Yes

F 1841/, 1712 Longitudinal tear of jacket and liner Yes

G 1843/4 1680 Longitudinal tear of jacket and liner Yes

H 187 1534 ]I;r(l);gltudmal tear of jacket, blowout of Yes

!Measured length of conduit pressurized to approximately 60 psig

The average burst pressure of the four specimens that were not cycled (A, B, C, and D) was
1,692 psig, with a standard deviation of 169 psig. Applying the 3-to-1 safety factor yields a working
pressure of 564 psig, which was rounded down to a nominal value of 550 psig. This working
pressure was used for the cyclic testing of the remaining specimens (E, F, G, and H), which is
described in section 4.0. After cycling, the average burst pressure of the four remaining specimens
was 1,563 psig, with a standard deviation of 177 psig. Therefore, the cyclic testing reduced the
average burst pressure of four specimens by 129 psig, which is equivalent to a 43 psig reduction in
working pressure. It should be noted, however, that the average burst pressure for each group of
specimens is within the standard deviation of the other. Regardless, the cyclic testing did appear to
have a clear effect on the performance of the specimens. Of the four cycled specimens, the burst
failure of three occurred in the region that underwent bending cycles. Also, significant elongation

occurred due to the pressure cycles. The burst testing setup and associated failure of each specimen

13



is presented in Figure 13 through Figure 35. The data time-history graphs for each test are presented
in Appendix D.

Figure 14. Specimen A Burst Testing Failure
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Figure 16. Specimen B Burst Testing Setup
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Figure 17. Specimen B Burst Testing Failure Close-Up

Figure 18. Specimen C Burst Testing Setup
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Figure 19. Specimen C Burst Testing Failure

Figure 20. Specimen C Burst Testing Failure Close-Up
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Figure 22. Specimen D Burst Testing Failure
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Figure 24. Specimen E Burst Testing Setup
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Figure 25. Specimen E Burst Testing Failure

Figure 26. Specimen E Burst Testing Failure Close-Up
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Figure 27. Specimen F Burst Testing Setup

Figure 28. Specimen F Burst Testing Failure
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Figure 30. Specimen G Burst Testing Setup
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Figure 33. Specimen H Burst Testing Setup

Figure 34. Specimen H Burst Testing Failure
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40 CYCLICTESTING

Cyclic testing was performed to simulate the conditions experienced by the actual conduit due to
deployment and retrieval in the field. This testing involved both alternating bending cycles and
pressurization cycles. The bending cycles were performed by threading the hose specimen around a
small (3-inch) and large (36-inch) roller. One end of the specimen was connected to a 142-1b dead
weight and the other to a winch, allowing a portion of the specimen to be cycled through the rollers.
The bending cycle fixture is shown in Figure 36 and Figure 37. For the pressurization cycles, a
working pressure of 550 psig was used. See Appendix B for calibration information on the pressure
transducer used for pressurization cycles. Cyclic testing was performed on specimens E, F, G, and H

before undergoing burst testing.

Figure 36. Bending Cycle Fixture
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Figure 37. Bending Cycle Fixture Close-Up
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41 CYCLIC TESTING PROCEDURE

The cyclic testing procedure is presented in Table 5. For specimens E, F, G, and H, the burst testing

procedure, described in section 3.0 of this report, immediately followed cyclic testing.

Table 5. Cyclic Testing Procedure

Step
No. Description
1 End Plugs should be installed on both ends of the conduit using IPDS couplings to attach them to the conduit
end fittings.
2 Measure the length of the conduit with the measuring tape (document on data sheet).
3 Ensure that the couplings are propetly installed on each end of the conduit section.
4 Visually inspect the conduit section and document the conduit’s condition on the data sheet.
Bending Cycles
5 Thread the conduit into the bending cycle fixture. If there is wording on only one side of the conduit, position
the conduit section with the wording facing away from the 36” roller.
6 Attach the counterweight to the free end of the conduit section and attach the other end to the winch.
7 Mark the extreme positions of the hose for reference when performing the cyclic testing (8” from coupling —
start of 3” roller, 49” from coupling — start of 36” roller).
8 Photograph the test setup from multiple angles making sure at least one photo shows the entire test sample.
9 Ensure that only the winch operator is in close proximity to the testing apparatus before proceeding and that
proper means have been taken to warn/prevent bystanders from approaching testing facilites.
10 Commence cyclic testing and subject the conduit to 100 bending cycles. Indicate the completion of the bending

cycles on the data sheet and include the date.

11 Remove the conduit from the bending cycle fixture and transfer the conduit to the pressure testing site.

Pressurization Cycles

End Plugs should be installed on both ends of the conduit using IPDS couplings to attach them to the conduit

12 end fittings.

13 | Set up the plumbing for the pump to pressurize the conduit.

14 Setup the data acquisition system (DAS) and check for proper operation, with a scan interval no greater than 1
Hz.

Visually inspect the conduit section and document the conduit's condition on the data sheet. The conduit

15 should be supported by the PVC rollers along the length of the section.

16 Ensure that the conduit section is not twisted.

17 Photograph the test setup from multiple angles making sure at least one photo shows the entire test sample.

18 Attach the water inlet line, pressure transducer line, and the thermocouples to the end plugs.

19 Fill the conduit with water and purge as much air as practical from the conduit (approximately 60 psig in hose).

20 Close the inlet and exit water lines.

With approximately 60 psig (city water pressure) in the hose, measure the conduit length overall (LOA) and

21 length of hose between collars (free length) with the measuring tape (document on data sheet).

2 Make sure that the video cameras are positioned correctly to record the subsequent burst. It is not necessary to
record video of the pressure cycles.

23 Ensure that all personnel have cleared the area before proceeding and that proper means have been taken to

watn/prevent bystanders from approaching testing facilities.

24 Record the filename on the data sheet.

25 Activate DAS.

26 | Turn on the pump and check the DAS system for proper operation.

Pressurize the conduit to the working pressure (min) then back down to 60 psig (min) for a total of 20 pressure
27 | cycles. Indicate the completion of the pressure cycles on the data sheet and include the date. De-activate the
DAS.

After completing all 20 cycles, with approximately 60 psig in the hose, measure the conduit length overall

28 (LOA) and length of hose between collars (free length) with the measuring tape (document on data sheet).
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4.2 CYCLIC TESTING RESULTS

Specimens E, F, G, and H underwent bending and pressurization cyclic testing without sustaining
any considerable damage or failures; however, some effects were noted as a result of the testing. The
bending cycles introduced additional creases on the specimens caused by the small (3-inch) roller,
and three of these specimens failed in this region when burst. This effect is shown below in Figure
38. The pressurization cycles brought about a notable change in length for each specimen. These
results are presented in Table 6. As with the previous measurements, these lengths are of the conduit
(as if the end fittings were not there) pressurized to approximately 60 psig. The data sheets from the

cyclic testing are provided in Appendix C.

Figure 38. Creases Caused by Bending Cycles

Table 6. Change in Length from Pressurization Cycles

Hose Length Before Length After
Specimen (inches)' (inches)' Notes
E 182 186"/, 20 pressurization cycles to 550 psig
F 182 184"/, 20 pressurization cycles to 550 psig
G 1817/, 184°/, 20 pressurization cycles to 550 psig
H 184 187 20 pressurization cycles to 550 psig

Measured length of conduit pressurized to approximately 60 psig
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After completing cyclic testing, specimens E, F, G, and H were burst and those results have been
presented in section 3.2. The cyclic testing resulted in a reduction of 129 psig of the average burst
pressure when compared to the uncycled specimens. Figure 39 through Figure 46 show the bending
and pressurization setup for each specimen. The data time-history graphs of the pressurizations

cycles can be found in Appendix D.

Figure 39. Specimen E Bending Cycles Setup
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Figure 41. Specimen F Bending Cycles Setup
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Figure 42. Specimen F Pressurization Cycles Setup

Figure 43. Specimen G Bending Cycles Setup
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Figure 44. Specimen G Pressurization Cycles Setup

Figure 45. Specimen H Bending Cycles Setup
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Figure 46. Specimen H Pressurization Cycles Setup
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5.0 COMPARISON WITH PREVIOUS RESULTS

Similar testing was performed previously on unaged baseline Niedner RIFTS conduit under SwRI
project number 09.06848. Before comparing the results, there are some differences that should be
noted. The burst testing performed in the previous project was a sensitivity study to determine the
appropriate specimen length for burst testing. The cyclic testing performed in the previous project
was more similar to the current effort, although the specimens typically underwent more
pressurization cycles. Some specimens were also subjected to collapse cycles, in which the hose was
collapsed after pressurization. However, the results from the cyclic testing showed that the effect of
the pressurization and collapse cycles was small compared to that of the bending cycles. For the
previous project, fourteen burst tests were performed with an average burst pressure of 2,019 psig.
Using a safety factor of 3-to-1, this would yield a nominal working pressure of 650 psig. Based on
this value, the working pressure of the aged Niedner RIFTS conduit is approximately 100 psig lower
than that of the unaged conduit. In the previous cyclic testing, twelve specimens were subjected to
varying amounts of bending and pressurization cycles. The average burst pressure of the cycled
specimens was 1,600 psig, representing a 419 psig reduction versus the uncycled specimens. This is a
more significant reduction compared to the current results, although the current specimens
experienced as many or more bending cycles than did the unaged baseline specimens. Overall, when
comparing the uncycled burst results, the aged condition has reduced the working pressure from
650 psig to 550 psig. However, if looking at the cycled burst results, the aged condition is not much
different than the unexposed baseline, with only 37 psig separating the average cycled burst

pressures.
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6.0 LINER EXPANSION

Additional information was requested by TARDEC regarding the apparent expansion of the conduit
liner observed during extraction and inspection of the specimens. A ninth specimen, labeled I, was
extracted from the same hose reel as the first eight samples. Because the liner had already expanded
on the end of the hose reel, the first 15-foot length was cut off as scrap and then Specimen I,
approximately 15 feet long, was cut. Immediately after extracting Specimen I, the jacket and liner
lengths were measured. Note that the liner had already expanded approximately one inch. These
measurements were repeated six times at the intervals noted in Table 7. Over a period of 48-hours
from the time of extraction, the liner expanded a total of 3 inches, with the majority of this
expansion occurring in the first six hours. Specimen I, just after cutting and then after 48 hours, is

shown below in Figure 47 and Figure 48, respectively. Notes from this investigation are presented in

Appendix E.
Table 7. Liner Expansion Measurements of Specimen |
Measurement Length of Length of Liner
No. Jacket (inches) (inches) Time

1 179°/, 180°/, Immediately after extraction

2 1797/, 181/, 1 hour

3 179°/, 181"/, 2 hours

4 179°/, 182"/, 4 hours

5 179°/, 182/, 6 hours

6 1797/, 1827/, 24 hours

7 1797/, 1827/, 48 hours
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Figure 48. Specimen I, 48 Hours after Extraction
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Burst and cyclic testing has been performed on aged Niedner RIFTS conduit manufactured in July

2005. The hose had been previously exposed to diesel fuel and was stored in an outdoor

environment for approximately 5-6 years. A summary of the results is presented here:

Eight 15-foot specimens were extracted from a 500-foot reel of aged Niedner RIFTS
conduit. Four specimens were used for burst testing in their present condition. Minor
damage was noted on two specimens, but neither specimen burst at the damaged location.
The other four specimens were first subjected to bending and pressurization cyclic testing,

followed by burst testing. Expansion of the liner for each specimen was observed.

Four specimens (A, B, C, and D) were burst in order to establish the working pressure of the
aged conduit using a 3-to-1 safety factor. The average burst pressure of these specimens was
1,692 psig, yielding a nominal working pressure of 550 psig. The remaining specimens (E, F,
G, and H) were burst after cyclic testing, with an average burst pressure of 1,563 psig. This
represents a 129-psig reduction in burst pressure due to cyclic testing. All specimens failed

by way of a longitudinal tear on or near the crease caused when the hose is lying flat.

Specimens E, F, G, and H were subjected to cyclic testing involving 100 bending cycles and
20 pressurization cycles each. The working pressure of 550 psig was used for the
pressurization cycles. Minor wear was noted due to the bending cycles, and the
pressurization cycles resulted in the conduit stretching approximately 2” to 4”. Three of the

specimens failed in the worn region caused by the bending cycles when burst.

When compared to the testing results from SwRI project number 09.06848, the aged
Niedner conduit has a working pressure 100 psig less than that of the unaged baseline
conduit. It was also noted that the cyclic testing had less effect on the burst pressure of the

aged conduit than the unaged baseline conduit.
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Further documentation of the liner expansion was made. The liner was found to expand
immediately after cutting, and expanded a total of three inches per a 15-foot specimen over a

period of 48-hours. The majority of this expansion occurred within six hours after cutting.

As with any experimental data, testing of more specimens would provide more extensive
data and a more accurate representation of the performance of the aged Niedner RIFTS
conduit. Also, the liner expansion could be investigated further to determine the

relationship, if any, between the hose length and the amount of liner expansion.
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APPENDIX A

Preparation and Inspection Notes
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Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: A Date: (/9 / 201l | ‘4o Pm
Date of Manufacture: O]~ 5005

Prerequisite:

Visual Inspection Notes: end 'F'l'Ht‘f\:}S %riu&d fo 45 ft-lbs,

A See Fre,()m}far\ notes

Calibration Information:

Pressure Transducer: Omeg PX%39 - SK6SV| Temperature at Test Time:

Mod# S/N: 0b0a0% [y 330 End1: 94.3°F west

Cal Date: (3(3/3‘" \ Ambient: 93 °F

Cal Due Date: \3[%[ 201\ End2: 4. F east

Hydrostatic Burst Test

Conduit Length (LOA): %2 /s (in)  Length between Shank Ends:/7. f_& (in)
Peak Pressure (psig): 1504 psta Failure Mode:_lonaidinal deac near
Data Filename: " BwrstA " Video Record (Circle)(YesY No e‘ﬁm
Video Tape ID # “Russt A"

Test Notes/Observations: faslure occurred on

tear o base of end {-"H{hj crease along length o
approximaky.  Measurements hese

Camera cahle was seporateed when Gondugt farleel . neel o ke
Kh secwre cahle b walls of fank A s p
west |7

Conduit Section — Indicate Burst Location

Testing Personnel:

Indt. das. Tt Dofflon efon

Test Technician(1) & Date Test Engin%er Date
pressuri zation cukt h"ﬂ“‘ ak ~ 400 pSifas
\.u% X 6/7/;; and was  inceased fo - |%o0 Pﬁ'/m‘a
@;& Technician(2) Date thoet Bor P aechdhle nexd test
3
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Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: B Date: (, / |o / ooll F:6s A
Date of Manufacture: O -%005

Prerequisite:

Visual Inspection Notes: RN Fidhngs hrqued to 4O ft-lks.

See ‘W‘_Pa.r‘mk b Notes

Calibration Information:

Pressure Transducer: Omega #X 241~ §KGSV | Temperature at Test Time:

Mod# S/N: 00708 | 330 End1: S0 °F  west

CalDate: (§ /311 Ambient: 79.1 °F

Cal Due Date: n-f& {aoil End2: €2.3°F east

Hydrostatic Burst Test

Conduit Length (LOA):_\$ © (in)  Length between Shank Ends: |19 (in)

Peak Pressure (psig): _ 1©!0  psiy Failure Mode: /gitudice) feac d.lohs

Data Filename: = Buwrst® ” Video Record (CircleXYedy No ~ *%°

Video Tape ID# " Rursy 8" hose

Test Notes/Observations: ressur (zek fon ruke

apreumnate Measwements w Moo pn/wal

Fuilure ocurrec ohng crease in hese o (b S si&_ W/
\aying Fak and heing on o feel 9" tear

west —{é__ = __:)‘em{'

Conduit Section — Indicate Burst Location

Testing Personnel:

"% Flasg, 1ol MosoSbowrn, oo

Test Technician(1) Test Engincer Date
cust fether wag forn at fuilwe
E \.-L— LL\EL—AN? 6/}‘/201’(’ Cd\-d S‘l\owl-* ke PML
Test Technician(2) Date
e
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Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: & Date: (, / 10 / 3ol [[100 Amn

Date of Manufacture:  (yr]-2006

Prerequisite:

Visual Inspection Notes: end Hl'f‘_‘(S hff(_bta’- o HO $ehs

See  prepaedion notes

Calibration Information:

Pressure Transducer: Omega PX3¥9~-SKGSV | Temperature at Test Time:

Mod# S/N: 06o%09 D330 End1: SIM°F west

Cal Date: ©/% [201t Ambient: €f.§ °F

Cal Due Date: 138 [¥o1\ End2: 3.1 °F emst

Hydrostatic Burst Test i

Oooduiongtiitons VBVE 68 Teoulibenvee ShokEnic I 9 (in)

Peak Pressure (psig): V3%l psiq Failure Mode: _[Aqiudinak dear on cresse

Data Filename:  '* QuretC " Video Record (CircleX ¥es) No

Video Tape D #  * Bussh "

Test Notes/Observations: presswrieakion ke

aP?Nxﬁw* R, Meacure mats “ (%00 Pt /mAn
same HpL o Follwre as A" sed "0 (one muetﬁ; e
0" fear ek test)
s "T; TN Ly

Conduit Section — Indicate Burst Location

Testing Personnel:

ﬁ-\oé////%@f 6 ~ad @&UMHW G/rofson

Test Technician(1) Date Test Engineer Date
N\t oo
(Tesy/Technician(2) Date -
3
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Aged Niednetr RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: D Date: G/76/20/l 3120 PM
Date of Manufacture: 0] - 3008
Prerequisite:

Visual Inspection Notes: C’)—tl fi ﬁﬂ‘j S h"tud- o Ho ft- lbs,
See f)fe.pa.rai'h'.h fofes

Calibration Information:

Pressure Transducer: Om_gn K29 SKG sv Temperature at Test Time:

Mod# S/N: 060809 f 330 End1: $5.5°F \estT

Cal Date: (/8 /eo n Ambient: 9°1.8 °F

Cal Due Date: |%/€ /30 i End2: &S M °F east

Hydrostatic Burst Test

Conduit Length LOAY:_ %) /2 (n)  Length between Shank Ends: | ?_’_'/i(in)

Peak Pressure (psig): V161 psie Failure Mode:_[o0gituehnal {ear on crease.

Data Filename: " Busst D " Video Record (Circle)(¥33/ No

Video Tape ID# _“Bussk b

Test Notes/Observations: Pewriaiin rule

m.“\rax.iu-sk- Meaguremenke willa® Ps'/"‘aud
10" bear SamB Wype of fuilwe as hefore
wes b K— 33 i ___::i-’ east
Conduit Section — Indicate Burst Location
Etiﬂg Personnel:
\e 2 ofofow i S Wloppur
’Tjt Technician(1) Date Test Engineer Date
N /A
Test Technician(2) Date - -
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Aged Niedner RIFTS Conduit Bending and Pressure Cyclic Tests Datasheet

Conduit Test Sample Number: E Date: &/l 5/ 20)) {150 AN
Date of Manufacture:  077-3005

Prerequisite end AH "'35 ‘hrfud o 4o £-lbs.
Visual Inspection Notes:

See  preparakion nobes

Calibration Information

Pressure Transducer: Omega P33 -SKe6 V' Temperature at Test Time:
Mod# S/N: 0b0%04P33° End 1: 93)°F west  Eng2: 908 'F east
Cal Date: [[%1" Cal Due Date: W/8[¥ | Ambient: T1°F
Bending Cyclic Test
Conduit Length (LOA): 118 (n)  Length between Shank Ends: /63 (in)
Data Filename: N/A Start Time: __IOIO'I AM
Time at 50 Cycles: _ /6:79am Time at 100 Cycles: 0S4 AM
Pressure Cyclic Test -
Conduit Length (LOA): %3 (n)  Length between Shank Ends: 7/ 3 (in)
LOA afier 20 Cycles: 18 e (in) Length between Shank Ends: 175%. (in) ‘;‘?:}: :"
Data Filename: “'CYC-IQ.E- i Video Record (Circle): Yes
Video Tape ID # h!/A‘
Test Notes/Observations L"“‘l“é N Pew Cfeacima From cxgcles in
;4____ ) %‘ - : h!-l\d-""‘& fixkure @:ee P‘WI'DSX
RaR ‘:iﬁ.:\s easf
Conduit Section — Indicate Bend Locations
Testing Personnel:
,ﬁp\ﬂ/ @ G170 (%wu//m G/:'3faou_
Test Technician(1) Date Test Engineer Date
- - &/8/zoti
Test/Technician(2) ate




Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: E Date: /13 /aw 1 D130 Pm

Date of Manufacture: 0N -200%

Prerequisite end filtings J‘.M.,LMJ_ o Mot 1bs.

Visual Inspection Notes:

See  Prepasakdn NoRs
specimen Sheedehned th. ‘rtq.tum oichl\\j ¥ sheetdhad Finers no'ted
on west end ok cdge of lendire, gecton (see photes

Calibration Information

Pressure Transducer: Olltga. Px 339 -SKxesv Temperature at Test Time: ]

Mod# S/N: 0lL0%eqb 330 End1: 9H4\°F wvest

Cal Date: ‘GH’I}OH Ambient: 40.6°F

CalDueDate: V¥[$ [2on End2: ASM°F east

Hydrostatic Burst Test )

Conduit Length (LOA): %L ! 1 l_'_ (in) Length between Shank Ends: s e (in)

Peak Pressure (psig):_'lgm'l pstey Failure Mode: longitwdinad fear on case

Data Filename: '~ BwstE " Video Record (Circle)(YesV No

Video Tape ID# " BurstE"

Test Noteef(.)bservatians Gpproxs adt: Ml r&&gf?mﬁm
“ws:rtm?:;lm* as bafece did wok ociaw o irehied (led::n_&rzlighﬂy |
Sechvn g" dear Hrs meid adder pressure Cyoles

et e— "] eas t

Conduit Section — Indicate Burst Location

Testing Personnel:

/ﬂa-ww Griaas e r3-11 @QAWV{GMM—\ G{!S/Jo:{

Test Technician(1) ~ Date Test Engineer
( Teét Technician(2) Date
5



Aged Niedner RIFTS Conduit Bending and Pressure Cyclic Tests Datasheet

Conduit Test Sample Number: Date: (13 /o1l Y Pm
Date of Manufacture:  pf- 3005
Prerequisite ex\.d--t’-.‘-l-hn.as 'h:rtm&. b O #-lbs,
Visual Inspection Notes:
See preQasnkion Mofes
Calibration Information
Pressure Transducer: Omeqa PX339 ~SKE3V | Temperature at Test Time:
Mod# S/N; 0608cA D330 End1: $)3°F uest End2: $33°F eant
Cal Date: b /8/3n Cal Due Date: 12/8/20)1 | Ambient: g0°F
Bending Cyclic Test
Conduit Length (LOA); 119 (in)  Length between Shank Ends: /67 (in)
Data Filename: N/A' Start Time: _ 4* 30 A
Time at 50 Cycles: _4:47m Time at 100 Cycles: 5:08 pwn
Pressure Cyclic Test Shrted pressurt oycles 2/1_‘4@.‘. 7:08 Am
Conduit Length (LOA): 13 (in)  Length between Shank Ends: 172 (in)
LOA after 20 Cycles: 134 Yi (in) Length between Shank Ends: 174 Yy (in)“mﬁfiqi_;
DataFilname; " CycleF" Video Record (Circle): Yes /)
Video Tape ID # /A
Test Notes/Observations New Creas odded in b enshing S T T
ndig oycles h—— S ——
- E h’;ﬁ\:ﬁ-\ 13— st

Conduit Section — Indicate Bend Locations

Testing Personnel:

‘&-«Mﬁ Pleags b- (<-4 Z%m%am Cffoor

Test Technician(1) < Date Test Engineer Date
N W g o
(Test Zechnician(2) Date
4
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Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number; F Date: //«l{/awt 9:99 AM

Date of Manufacture: pf-20058

Prerequisite

Visual Inspection Notes: end. '{'IH‘NSQ }vrtucel o 4o £t-lbs,

See Pl'e(b.ﬂ'd-lm Nofes
Speciven strekched some dae b pressue cyeles | Re o‘mvﬁ b fbecs

Vs Ne

Calibration Information

Pressure Transducer: Omeqa M2 -8G5V | Temperature at Test Time:
Mod# S/N: 060809 § 320 End1: BIA'F west
Cal Date: /8 /i Ambient: ¥1.%°F
Cal Due Date: ¥[8 [yt End2: 3°F esst
Hydrostatic Burst Test
Conduit Length (LOA): 194 5 (in)  Length between Shank Ends: [T JH (in)
Peak Pressure (psig): 1> psiy Failure Mode:_(00gituclinad 4 on crecse
Data Filename: ' BwskF" Video Record (Circlel ¥és %No
Video Tape ID# ' Bwsk F"
Test Notes/Observations W Megurements pressw:mi:‘\/:s&

Similor futluse as ol ofhers i

Afd '}l{. Sccws TN h.ﬂul‘j Sechon 10" tear
S
ek f——— ' —— oust
Conduit Section — Indicate Burst Location

Testing Personnel:

|

4&03!/7 oy, G-ty /ﬁk«u %w—- el

Test Technician(1) Date Test Engineer Date

¢4 'ﬁoﬂ
est Technician(2) Date

C-9




Aged Niedner RIFTS Conduit Bending and Pressure Cyclic Tests Datasheet

see ‘,rc,?o;mh’m Neles

Conduit Test Sample Number: G Date: (,{ M / 2ll /10485 Am |
Date of Manufacture: 07-2005

Frerequisite erd Fikings ‘h’tucl h 4o H-lbs,

Visual Inspection Notes: 3

Calibration Information

Pressure Transducer: Onsq PX3A - BKES V Temperature at Test Time:

Mod# S/N: 0leoBoq bido End 1: $79% west  End2: 933 eust |
Cal Date: 6/8/%1 Cal Due Date: h/§/so)t | Ambient: 997 °F

Bending Cyclic Test o

Conduit Length (LOA): 171 (in)  Length between Shank Ends: 169 (in)
Data Filename: "/IGT Start Time: _[0%87 AN\

Time at 50 Cycles: H:ISAM Time at 100 Cycles: (2% M\

Pressure Cyclic Test i
Conduit Length (LOA): 1$) s (in)  Length between Shank Ends: /7! /3 (in)

Craging i ':5 un.x\'js

e i iy
Jesk l btl\d*“.s \c—- 3 —east

Conduit Section — Indicate Bend Loca!lons

Testing Personnel:

ﬁaﬁ// Mzr %W (a/ﬂ{/;on

Test Technician(1) Date Test Engineer Date
/\"""l‘cr;’g G /’ o ij!{
( Tesy Technician(2) Date
4

C-10

LOA after 20 Cycles: |84 Y4 (in) Length between Shank Ends: T4 % (in) "ggf
Data Filename: " Cyde g Video Record (Circle): Yes /8o

Video Tape ID # N/A

Test Notes/Observations dog ikeo du:.w\ cdditmnsd



Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

| Conduit Test Sample Number: G- Date: /4 fro) | 308 MM
Date of Manufacture: 07\ - 3005

Prerequisite
Visual Inspection Notes: end mﬁ"js h“t‘ulf}‘ b 40 #t-lbs,
see, ?rqmah‘on Mfes

Stnilar strekhing of Secimen due to pressue cycles “’ndﬁ%‘

Calibration Information

Pressure Transducer: qu,&q Px333 -5K65v | Temperature at Test Time:

Mod# S/N: 0b080iD33 0 End1; N8°F west

Cal Date: +% (/8/20// Ambient: /00~

Cal Due Date: /8 /207! End2: 95.0°F east

Hydrostatic Burst Test

Conduit Length (LOA): 84 Y4 (in)  Length between Shank Ends; /7 7 (in)

Peak Pressure (psig):  10¥0 psiy Failure Mode: _longi fudine.{ ¥as in_crease_

Data Filename: "Busst ¢" Video Record (Circle)@ No

Video Tape ID # "Bust "

Test Notes/Observations : RSsurizakion
imilar fgllure os m&fm:h R (ki me w 300 psij,

‘ t tether position s not changed,

sccurred- in bending fechion S oon Rt 10" benr hougi )

vast T«—-—- Y —jast

Conduit Section — Indicate Burst Location
Testing Personnel:
Jonott? asy st Blis i, ot
Test Technician(1) 2 Date Test Engineer Date

,_,c—]—L:._, -'Jh G [19 /28l

@ Technician(2) Date

C-11



Aged Niedner RIFTS Conduit Bending and Pressure Cyclic Tests Datasheet

Conduit Test Sample Number: H Date: (, Aq /301 7 24D P
Date of Manufacture: 07 - 005
i end fithngs focyued fo 4o ff-lbs.
Visual Inspection Notes:

see Pl\pam.,hon potfes
Calibration Information
Pressure Transducer: Dng%a, PX339-SKKGEV | Temperature at Test Time:
Mod# S/N: 00302 H330 End 1: 31.7°Fwest End2: %3.7°F east
Cal Date: (/$/to\ Cal Due Date: 13/8/d011 | Ambient: $3.1°F
Bending Cyclic Test
Conduit Length (LOA): 1% (in)  Length between Shank Ends: {7© 51" (in)
Data Filename: N/A Start Time: 4709 PM
Time at 50 Cycles: 4:/€Pm1 Time at 100 Cycles: _4:36pM
Pressure Cyclic Test started pesswe opcles  G/I§[Fon  T:5T AM
Conduit Length (LOA): 184 (in) Length between Shank Ends: |7 3 '& (in)
LOA afler 20 Cycles: 187 - Length between Shank Ends: FH- (in) ‘-CF;;. :if’
Data Filename: " CycleH Video Record (Circle): Yes(No ) 1763
Video Tape D # /A P
Test Notes/Observations some cleages present cue fo huwbhﬁ weles

buk net e Presunenk o3 obhes

!,‘——-‘* 55—l

i ‘ hending
pesk — 13 sechion \ et
Conduit Section — Indicate Bend Locations

Testing Personnel:
/Qmﬂ//’ Rldss, G-/ 10 (e //m Gisfrant
Test Technician(l) < Date Test Engineer Date

el s alrefeon
Test/Technician(2) Date

C-12



Aged Niedner RIFTS Conduit Hydrostatic Burst Test Datasheet

Conduit Test Sample Number: H Date: G/IS[poll  9:33 AM
Date of Manufacture: 07 - 3005

Prerequisite

Visual Inspection Notes: end 6 t-hhﬁs to l‘tu.o[ b o F-fes,

see  preparatibn Noks

Same strething oF He specimen as fefue due B pressure s
no damage n.okd E b : o

Calibration Information

Pressure Transducer: 0“‘3" PX3¥4 -5K6SV | Temperature at Test Time:

Mod# S/N: 0bL0€0q4 0330 End1: $3.5°F west

Cal Date: @/3/201! Ambient: §=E2F ¥4H°F

Cal Due Date: [3/8 /3011 End2: $3.%°F exsl

Hydrostatic Burst Test

Conduit Length (LOA):; 18T (in)  Length between Shank Ends: [7¢ 5 (in)
Peak Pressure (psig); 1534 Failure Mode:_/ong;fuebiasl tear on crase
Data Filename: "Busst H . ide

buk bltu.lder tewr wes

’ L% n ¢ ot l'* ‘MBL
-deeo Tape ID # BwstH fo blow-cut of He -l-eor rn {keTnd-d"
Test Notes/Observations C-Nro»‘mulk meEssraki presyurizadbn tade

w (000 {8 fmin

b teor oNhJ_ hsﬁk&r Fuilure occurred! in bereliy sectmn

il

wes¥ [¢&—— o S| sl

Conduit Section — Indicate Burst Location

Testing Personnel:

pmﬂf 47«%4 et @?wo\ Vfaml«. Ghsfren

Tést Technician(1) Date Test Engineer Date
[ Tes} Techmclan(Z) % % -
5

C-13



APPENDIX D

Graphs of Test Data



Burst Testing of Aged Niedner RIFTS Conduit
Specimen A - Uncycled Condition

2000

Burst Pressure = 1,504 psig

1600

x .
=
1200 /
Average Pressurization Rate = 761 psig/min /

™~

Pressure (psig)

800 ~
———
0
0.00 0.50 1.00 1.50 2.00 2.50
Time (min)

Burst Testing of Aged Niedner RIFTS Conduit
Specimen B - Uncycled Condition

2000 :
Burst Pressure = 1,610 psig
1600 ! —>
Average Pressurization Rate = 1,439 psig/min
= .
é 1200
v /
=]
2 800 d
£ /
400 /
0
0.00 0.50 1.00 1.50 2.00

Time (min)
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Burst Testing of Aged Niedner RIFTS Conduit
Specimen C - Uncycled Condition

2000
Burst Pressure = 1,886 psig ,.7
1600 | ”
Average Pressurization Rate = 1,160 psig/min /
= C
2 1200
o,
2 /
@ 800
§ /
400 /I
0
0.00 0.50 1.00 1.50 2.00
Time (min)
Burst Testing of Aged Niedner RIFTS Conduit
Specimen D - Uncycled Condition
2000
Burst Pressure = 1,767 psig T
|
1600 :
Average Pressurization Rate = 1,082 psig/min /
2 1200 AN
2
2
4 800
= /
400 o
0
0.00 0.50 1.00 1.50 2.00
Time (min)
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Cyclic Testing of Aged Niedner RIFTS Conduit
Specimen E - Cycled Condition

i | |
WA AT ATV VA TATAVAVAVAATAVATATATATA,
/ (VY VYV -

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100

Time (min)

Burst Testing of Aged Niedner RIFTS Conduit
Specimen E - Cycled Condition

2000 :
Burst Pressure = 1,324 psig
1600 I ]
Average Pressurization Rate = 1,344 psig/min
=
: N
3 /
@ 800
a /
400 "
0 \
0.00 0.50 1.00 1.50 2.00
Time (min)




Cyclic Testing of Aged Niedner RIFTS Conduit
Specimen F - Cycled Condition

750 I I I I
Average Working Pressure = 549 psig]

600

il

l I -

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100

Time (min)

Pressure (psig)

3
\
—
—

Burst Testing of Aged Niedner RIFTS Conduit
Specimen F - Cycled Condition

2000
Burst Pressure = 1,712 psi
P8

1600 | -
. Average Pressurization Rate = 1,036 psig/min /
% 1200 N ]
2 ~
2 V
2
4 800 ~
a /

400 /
0
0.00 0.50 1.00 1.50 2.00

Time (min)
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Cyclic Testing of Aged Niedner RIFTS Conduit

Specimen G - Cycled Condition

750 I I I I
Average Working Pressure = 550 psig]

600
; 1
2 300
AN AT ATRTTa

150

/ | Vi |
0 L] L]
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Time (min)
Burst Testing of Aged Niedner RIFTS Conduit
Specimen G - Cycled Condition
2000 .
Burst Pressure = 1,680 psig
—>

1600 !
. Average Pressurization Rate = 1,262 psig/min /
[=11]
'3 N\
g 1200 -
@ 800
£ /

b _/’
0
0.00 0.50 1.00 1.50 2.00
Time (min)
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Cyclic Testing of Aged Niedner RIFTS Conduit
Specimen H - Cycled Condition

750 I I I I I
Average Working Pressure = 549 psig]

LA )

Nl
A

oV Y | u
0 L] L] T
000 100 200 3.00 400 500 600 700 800 900 1000 1100 12.00

Time (min)

600

Pressure (psig)
(98]
8

Burst Testing of Aged Niedner RIFTS Conduit
Specimen H - Cycled Condition

2000 I
Burst Pressure = 1,534 psig

1600 | ——
- Average Pressurization Rate =989 psig/min //
20
@ 1200 AN
E /
2 o~
@ 800
& /

- _/’
0
0.00 0.50 1.00 1.50 2.00

Time (min)
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APPENDIX E

Liner Expansion Notes



TEST ITEM IDEN.

TEST PROCEDURE REF.

SOUTHWEST RESEARCH INSTITUTE®
STRUCTURAL DYNAMICS & PRODUCT ASSURANCE

Agea Niednesr RIFTS Condut Teshing  ppge | o 2

PROJECT No.: __J41T134./5.501

TESTNAME _ Twestiaodion of Lines Bxpansion / Jackek Conkrachon

Date

Time

Initials

Observations

Cf>1)aon

§:15AM

OH

Client Withes for furthec inveshyaton of
liner expansion and/or jocket onfrackon
Het was nofed befere

Procedue will be oS followg Unceel hose
(same reel) and mack cut lnes &b appracindely
15 feet Fom He end and Han Prec-PSQJJY
meoSured 15 ket fwrthes. Labed end piece
08 P and inddcake which sampks were
on tadn  endh (H ard ITY . habel meagured
speciven. “T'. Cuk Speciven "I out uSing
bard Sus aped fmgd.\:dd,f measue  lenghhn
of jacket ardh lher. Make messuewenis
ab cenker of hoSe . Repest Hhese measuwenends
ok A,%,4 ,and M Nows €rom ime
6f cuk, Tf changes «wv st oCeusring,
PE()e,w{‘ once mere ot H& hous A/

Meas wemende  Shoukd be  madle case tully
vith an  anertwinky ¢ no more than

YL R". Document with photos,

Record measwemets ond hines below .
Meosure. on Flutest surfuce possibltifg |

F-DL-Rev. 2

@MHW

E-1




SOUTHWEST RESEARCH INSTITUTE®
STRUCTURAL DYNAMICS & PRODUCT ASSURANCE

TEST ITEM IDEN. Roed Miedner RIFTS Condurt Tegting  page 2 oF _3

TEST PROCEDURE REF. PROJECTNO.: _ 1134, 15.501

TESTNAME __IhWestloghion of Liner Expunsiva / Jecket (unfructin

Date Time Initials Observations

bfa1[on | q:21Am 9/{ Measurements Just affer cwl‘h“j -
lengtn of Arumid (jocked) 179 H i,
lengt of Bladdes (line ) Ro M i,

¥ Measuremeads Were Macde within one Minude of
and \iner wos alNMk( 'negmnfn.s to Shck sk pasd jacked,

10:33 AN Measuremerts (@ L hour
loA 1793 a.

_—

loh ISV g,

[|:33Am Measwemads @ 3 hows !
kA MR _
lob 181> 4.

X jecket Moy hane shrank Shghtly although s 3
also uithin our uncertaind, [omits , 5o i+s harl o fell.

|34 PM Measwe manks @ H houws ¢
oA _IT1 M ia.
Job 182 78 i in.

£ liner w© shill &LPaN\;Nt \ anobker MR yRMent
Wil he odded o G Nows from cp.H'rMﬁ

(iser Harsuiem

F-DL- Rev. 2




SOUTHWEST RESEARCH INSTITUTE®
STRUCTURAL DYNAMICS & PRODUCT ASSURANCE

TEST ITEM IDEN. A'QCA Niedner RIFTS Gndut _ESﬁhg PAGE _ 3 OF _2

TEST PROCEDURE REF. PROJECT NO.: __ 4734.15 .50

TEST NAME IMCS*‘\B«H&"‘ o Liner Expansion / Tacket Gontroetion

Date Time Initials Observations
o
ot | 23 PM| OH | Mmeaswemnds © 24 hous:
i oA 119% e

lobh A4 in,

Cfa%frort | T4 AM neuswremends @ M hows !
loA 174 % in.
ok 33%8  ia,

X shoht change from yeskrdayt lusf meaguremont |
Meprat ence more ot 4T Aows.

bhalrent | 4:23Am MeSuremonts @ 9F Aoss
I\’JA’ qu 3/‘1' in. .
lo b % gﬁ{ in.

Fur majority of Change Occurred in Frst € hows
Lﬂ“\ OI\H O O\Mﬂ'\‘mal \/q” ofter HE Wous |
This o s it\mﬂﬂdm‘m o’l: li{\u (’)(poJ\S\bvf\‘
and <hops Ve jagket owes fot  Gntruck,

Just to note , there ere 'lu.f'ga ameants of
fesidual waker (and some chiesel) in Hhe 4wo piecag
X (more so than ey lous pedmens)) |

F-DL-Rev. 2 @QJ;,U\ Hm
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