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An Assessment of Corrugated HDPE
Pipe Performance Under Railroads
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- Currently 7 major railroads
(Class I) and hundreds of Class
Il and Il railroads comprising
140,000 miles of track in U.S.

- Revenues in the freight ralil
industry were $63B in 2009

- 1.4 million freight cars
operating in 2009 (450,000
Class I)

- Freight Rail Infrastructure
Expansion Act of 2009 proposes
Increased funding and tax
iIncentives for freight rail

- FRA recently announced
$25M funding for high speed

rail
When what's inside has to stay inside, it's polyethylene pipe. Count on It.




ENVIRONMENTAL
ADVANTAGES OF RAIL

« Railroad fuel efficiency is up 94% since
1980
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« A freight train moves a ton of freight an
average of 480 miles on a gallon of fuel (0.6
liters of fuel per 100 km)

» According to Federal Railroad
Administration, railroads are 2 — 5 times
more fuel-efficient than trucks

» A single freight train can take the load
of 280 trucks

 If 10% of current long distance
highway freight switched to rail, national
fuel savings would exceed 1B
gallons/year (3.8 B Liters/year)

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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Stands Up Tn Welght
Of Rallruad Tralns And Cuntamlnated Soil

A 20-foot section of SoniTite® HP pipe being nudged Into the culvert. It feok the crew just howrs to slipline the entire 200 fest
of the culvert.
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Contractor easily assembles the field joint together with ratchet straps.

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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The final headwall and the 60-inch diameter pipe blends in with the surrounding area.

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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e TTCI —
Transportation
Technology
Center, Inc.,
Pueblo, CO

e FAST —
Facility for
Accelerated
Service Testing

 Typical train
consist = 80
315,000 Ib (156
ton) cars and 4
GP-40
locomotives

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.




@ PLASTICS-PIPE-INSTITUTE

* Static Wheel Loads

— (Wheel Load)(# of wheels) = Gross Weight of Car

e We Used

39 Ton Axle
Whesl-Rall Contact Stress Axle Load Gross '.'u'e!g_hl of Cars Load CarS

- 100,000 psi hade load

o i . (315,000 Ib)
| Barding Strags® Light rail transit
< 25,000 ps - B for the test;

Passarger Cars
. 1 ICemmon Eurepean freight imit
ThE. EEHEJI;LQ Strass X UK and Select European limit TTCI Started
= p= Marth Amefican free -
B interchange limit us'“g these
Batast Bearng Strass’ Current Heawy Aule load weight

-
« BS psi ¥ har Micert by A rican Clags 1 Ioads In

Very limited use; research

phase 1988

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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When what's inside has to stay inside, it's polyethylene pipe. Count on It.

> 8,000 Ib
per lin ft
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Headquartered in

Pueblo, CO at the
U.S. Federal
Railroad
Administration’s
Transportation
Technology Center

Includes 50 miles of
test track for
specialized full
scale ralil tests

TTCI capable of
accumulating 1
million gross ton-
miles / day on high
tonnage loop

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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BALLAST TYP
(6” sub-ballast,
DIHECTIDN OF TRAVEL I 12" ballast)

NATIVE SOILS —\\ NATIVE (24" compactd

EXCAVATION |_| J L | % S0ILS to 98% SPD)
TRENCH WALL —\\ LINE TRENCH
[ | & COVER PIPE

CLASS
BACKFILL —\\\‘ WIGEOQOFABRIC
STRUCTURAL
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TN : | BACKFILL TYP
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EMIN \_ ﬂEFLEETlEI-N L GlHGUMFEHEle.
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(THREAD DRAW VWIRE
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SCALE: NTS

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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PLAN VIEW A
Figure 5. Installation Plan View

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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-Instrumented 2
58” pipes (1 for
each backfill type)

- 16 strain gages,
10 string pots on
each pipe

- One end of pipe
had an inline bell
WT coupler; the
other end a fabric
wrapped split
coupler

-Track loads
directly over joints

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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Locations

2 gages, valley
and crown

- 'li_,..
1 Gage, valley

Figure 2. Strain Gage Locations

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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EXCAVATION FOR THE PIPES

When what's inside has to stay inside, it's polyethylene pipe. Count on it.




Excavating trench
for the pipe
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Installing the
Instrumented
pipe sections

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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When what's inside has 1o stay inside, it's polyethylene pipe. Gount on it.
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Placing crushed
stone backfill
around pipe

T
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SITE 1 — Crushed stone #57 SITE 2 — Native soil backfill
Backfill, vibrated with jumping (ASTM Class Ill), vibrated with
jack jumping jack

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.




Pipe #2 | S
S.o'j}“Backfill First foot over pipe - Compacted to 94%
o SPD with small vibratory roller.

Second foot over pipe — Compacted to 98% 3
SPD with loader and large vibratory larger =
roller.
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Initial compaction of the native cover soil
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Final Compaction
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When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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1 'Strain':_s and Deflections were
- Measured:

o Statically, when backfill and track
construction was complete

« Statically, after accumulating 1 MGT
of Heavy Axle Load (HAL) traffic

* Dynamically, during 10 laps of train
operations after completing 1 MGT of
HAL traffic

« Statically, prior to train operations
after accumulating 96 MGT of HAL
traffic

* Dynamically, during 10 laps of train

operations after completing 96 MGT of
HAL traffic

what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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M Site 1 WT Joint
M Site 1 Split Joint
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Pipe Wall Strains from Construction and Backfill

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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M Site 1 WT Joint

Displacements (in)

M Site 1 Split Joint

| Site 2 WT Joint

M Site 2 Split Joint

Pipe Deflections from Construction and Backfill

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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Train
M Site 1 WT Joint Dired

M Site 1 Split Joint

Site 2 WT Joint
M Site 2 Split Joint

Strain (microstrain)

Maximum dynamic wall strains from 40 mph train after 1 MGT

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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M Site 1 WT Joint Train .~
Direc

M Site 1 Split Joint
Site 2 WT Joint
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Maximum peak-peak dynamic wall strains from 40 mphtrain after 1 MGT

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.




@ PLASTICS-PIPE-INSTITUTE

Displacement (in)
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M Site 1 WT Joint

Train

B Site 1 Split Joint

| 5ite 2 WT Joint

M Site 2 Split Joint

Maximum deflections from 40 mph train

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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B Site 1 WT Joint

M Site 1 Split Joint
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Maximum peak-peak changes in deflection due
to dynamic load from 40 mph train

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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Measured vs. Allowable Deflections

B Maximum Allowable
Deflection per Standard

4
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B Maximum Measured Total
Deflection

When what's inside has to stay inside, it's polyethylene pipe. Count on it.
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Sample dynamic strain and deflection data for trainpass

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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Number of Occurances

/ _

20 40 60
Wheel Load (1,000 pounds)

Dynamic distribution of wheel loads over track

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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Data was collected after 96
MGT as well:

- Strains were slightly higher
than after 1 MGT test (max
strain increased by 600
microstrain, or 0.06%)

- Deflections were slightly
higher than after 1 MGT (max
deflection increased by 0.2”,
or 0.4%)

- Maximum circumferential
shortening increased from
0.5"t0 0.8”

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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After 6 Weeks Static
Load:

- One set of wheels
parked over each pipe
continuously for 6 weeks

- Negligible track
deflection at the end of 6
weeks; rebounded
completely when train
was removed

-No track geometry
maintenance needed after
the test due to soill
settlement or pipe
deflection

When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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KEY SUMMARY POINTS

When what's inside has o stay inside, it's polyethylene pipe.

- Maximum strain due to
construction loads wag300
microstrain (0.73%)
compressive

- Tensilestrains were
negligible

- Maximum peak-peak strain
due to dynamic loads was
1173 microstrain (0.12%)
compressive

- Maximum deflection due to
construction loads wak46%

- Maximum deflection due to
dynamic loads waB.12%

Gount on it.
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-Pipes performed
acceptably through 96
MGT

- No track geometry
maintenance was
required at test site
due to pipe deflection
or fill settlement

- Ride quality over
the pipes was
satisfactory

- The maximum
deflection caused by
dynamic loads was
0.06” (0.12%)

KEY CONCLUSIONS FROM TTCI
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When what's inside has to stay inside, it's polyethylene pipe. Gount on it.
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CONCLUSION

 Large diameter
corrugated HDPE
pipe is recommended
for railroad
applications,
including shallow
fills, when properly
installed

» Large Diameter
corrugated HDPE
pipe was included in
the 2012 AREMA
Specifications as a
result of this study

When what's inside has to stay inside, it's polyethylene pipe. Count on It.
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QUESTIONS?

When what's inside has to stay inside, it's polyethylene pipe. Count on It.




