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Geonet Creep and its Dependence on Temperature

.  Temperature at Landfill Liner
Biochemical reactions which occur during the degradation of waste generate heat, while the rate of
waste degradation tends to increase with temperature. Landfill waste temperature was reported
ranging from 100 - 135 °F at the Sullivan landfill by Hansen and Shaw (2002). The optimal
temperature for a bioreactor landfill has been reported to be 40°C (104°F) by Gurijalaet a. and 34
to 38 °C (95 to 100 °F) by Mata Alvarez and Martina-Verdure (Reinhart and Townsend, 1998). On-
going research by Geosynthetics Research Institute provides valuable in-situ temperature
monitoring of liner and cover system in amunicipal solid waste (MSW) landfill in Pennsylvania.
During this study 20 thermocouples were installed to record temperature, 8 thermocouples on the
geomembrane liner, one in the drainage gravel, 4 were within the waste, 6 were on the GM cover
and one was used to measure ambient temperature. After 10 years of data collection, GRI has
measured the following temperature data (Koerner, 2004):

LOCATION MIN. TEMP. (°C) | AVG. TEMP. °C) | MAX.TEMP. (°C)
Geomembrane beneath waste 17 27 38
Leachate collection stone beneath waste 14 17 22
Within the solid waste 15 25 36

Y oshida and Rowe (2003) aso reported typical landfill liner temperature in the range of 35°C —
45°C degreesin their paper entitled “ Consideration of landfill liner temperatures’.

Effect of Temperature on HDPE Geonet Creep
It isawell known fact that creeps of HDPE geonet increases with the increasing temperature, as
illustrated in the below Figure from a paper by Naregjo and Allen (2004). Elevated temperature

increases creep reduction factor, thus lowering the allowable transmissivity.
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TECHNICAL NOTE: LD2

Furthermore, thereis a specific ASTM test method, under Geosynthetic Committee D35, ASTM D7361
(2007) “ Standard test method for accelerated compressive creep of geosynthetic materials based on
time-temperature superposition using the stepped isothermal method”. This test method is specifically
devel oped based on time-temperature superposition theory. Results of this method are used to augment
compressive creep results under standard 20°C temperature.

In summary, landfill liner temperature can be rather high, and geonet creep behavior is dependent upon
temperature. The higher the temperature, the greater the compressive creep of the geonet. Without
laboratory testing data to support the use of the geonet at elevated temperature, its behavior under such
afield condition is uncertain with respect to itslong term structural stability and long term transmissivity
performance.

The amount of creep reduction that will occur over time can vary between specific geocomposite
products and manufacturers. The amount of reduction that occurs dueto creep is utilized as areduction
factorsin determining the design transmissivity values of any geocomposite in accordance with the
industry standard GRI GC8. Therefore, it isimportant that the manufacturer be required to provide
their specific test datato ensure the specific geocomposite submitted for use on a project will meet the
specified values at 40 degree C used in design.
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