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Experimental study on accelerated aging of PVC-P geomembrane under
controlled indoor water ambient temperature
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Abstract: The plasticized polyvinyl chloride (PVC-P) geomembrane as the primary impermeable material is applied in
membrane faced rockfill dams and pumped storage power stations. Whether its service life under hydrolysis meets the
durability during the operation period, we conduct the accelerated aging tests under hydrolysis and axial tensile mechanical
property tests to investigate the attenuation of breaking strain using three PVC-P geomembranes. A hydrolysis aging model is
constructed by Arrhenius formula, and the service life of geomembrane is analyzed and predicted. The accuracy of the model is
verified using test data collected over 180 days at a temperature of 20°C. The research shows that the life cycle of PVC-P
geomembrane is related to the temperature of reservoir water, the content of plasticizer and the thickness of membrane material.
At 20 °C, the service cycle of material A is 49.05 years, while that of material B and material C is 153.76 years and 181.30
years respectively.
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Table 1 Main parameters of geomembranes

M4 P ESE /mm AR E(grem 2 WiEERRE /MPa JEAREEE/MPa WTEENAR/% J AR S /%%
ME A 2.000 0.281 118.690 14.440 136.020 66.310
¥l B 2.000 0.261 751.740 15.010 170.650 69.830
MELC 2.500 0.366 723.810 14.740 170.870 68.430
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Table 2 Main composition and mass proportion

s _ RS Bt /%

PVCHffs 335 (DOP) ¥ HZA  #HEERle  Préafbsn  RAMRIRI e
ELA 57.21 20.32 19.32 1.31 1.21 0.51 0.12
Mkl B 54.88 32.63 8.32 2.14 1.32 0.71 —
ML C 55.11 32.71 8.24 2.14 1.30 0.50 —
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Fig. 2 PVC-P geomembranes thermogravimetric analysis
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Fig. 3 True stress-strain curves of three geomembranes
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Fig. 4 True stress-true strain curves of material A
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