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Background Information
 Coastal communities are now required to build above 

the Advisory Base Flood Elevations, If they wish to 
receive funds in the event of a disaster. 

(FEMA release Release Date: February 6, 2006 
Release Number: HQ-06-024FactSheet1) 

 Using plastic pilings has advantages compared to wood 
or metals in these situations.

 No termite damage
 The use of plastics keeps much out of landfills.
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Abstract
 An extrapolation method is applied to predict the 

behavior of the specimen when time is prolonged.
 We have opted for an apparatus that will control the 

temperature of a specimen as it is being tested for 
creep. A load is applied to the specimen while the 
temperature changes. 

 Data is collected and analyzed to determine the effect 
of temperature change on the specimen strength and 
strain
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The Experiment
 Our experiment follows that of Zornberg & Byler (2004) 

for virgin HDPE rod and Reinforced Fiberglass rod in 
compression. 

 The specimen is immersed into a metallic container filled 
with water. 

 The specimen is subjected to an increasing load until we 
reach a desired load. 

 An insulated flexible heating element is attached to the 
base of the metallic container to heat the water 
surrounding the specimen. 

 A probe attached to TCI measures the temperature the 
water as the experiment progresses. 

 The TCI controls the temperature of the water within 2C



Test Specimens
 The sample are virgin 

High Density 
Polyethylene (HDPE) 
rods with a diameter 
of  .75 in. and a 
length of 1.5 in. and 
the reinforced 
fiberglass rods with a 
diameter of .5 in. and 
a length of 1.25. 



The Temperature 
Control Instrument 
(TCI)
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Laboratory Set-Up
 The Instron MTS 8800 

loading matching applies a 
load to the specimen. 

 The loading machine is 
started, and the load is 
applied for each desired 
stress value. After that, 
temperature is changed 
every 2 hours to the 
desired temperature (22C, 
38C, 49C, or 56C ) to get 
the 8 hours isothermal 
results.



Wavematrix



HDPE sample L=1.5 in. 
d=.75 in. Area=.44 sq.in.

Fiberglass sample L=1.25 
in. d=.5 in area=.20 sq.in.

Desired 
stress(psi)

Desired Load P  
(lbs)

Desired 
stress(psi)

Desired Load P  
(lbs)

400
800

480
628

400 176 

Tabulation of load for both specimens.



Typical Test Results HDPE 400 psi
Typical Results: 
Saumil Parikh Our Results
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Raw Data (1,000,500 lines+)….



Data Reduction
All Test-Temperatures Shifted to Zero
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Best Fit Polynomial Function of 
Test Results

y = 0.0037x4 - 0.036x3 + 0.0775x2 - 0.0944x + 0.0133

y = 0.0007x4 - 0.0155x3 + 0.048x2 - 0.0472x - 0.4402

y = 0.0081x4 - 0.0816x3 + 0.2348x2 - 0.2364x - 0.6299

y = -0.0013x4 + 0.0017x3 - 0.0061x2 + 0.0169x - 1.0032
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Master Creep Curve (HDPE)
Points with similar slopes attached to each other
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Conclusion/ Recommendation
 The research would need more time to allow for the 8 

hour tests.  Data needs to be recorded in larger time 
interval to be adequately processed and graphed.

 The program held too many variables for excel to 
graph. The console software of the Instron MTS 
compression machine need to be configured properly.

 A larger footprint of the insulated heater .



Sample of our Lesson Plan
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