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Numerical analysis of mechanical response of Pingjiang shallow underground pilot cavern for compressed air
storage//JIANG Zhongming'' >, HUANG Yucheng'® , LIU Lanting' , ZHAO Haibin* , MEI Songhua®, LI Peng’( 1. School
of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key Laboratory of
Water-Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China; 3. Key Laboratory of
Dongting Lake Aquatic Eco-Environmental Control and Restoration of Hunan Province, Changsha 410114, China; 4. Power
China Zhongnan Engineering Co. , Lid. , Changsha 410014, China)

Abstract: According to the variation features of the compressed air pressure and temperature in the underground cavern of
a compressed air energy storage plants, pilot cavern located in Pingjiang was investigated to explore the spatial distribution
and variation process of temperature, stress and deformation in each structural component during charging and discharging
process using thermo-mechanical coupling theory. The influence of the sealing material performance on the mechanical
response of the underground cavern was also discussed. The results show that the temperature field in the sealing layer and
concrete inner liner varies significantly due to the heat exchange between the compressed air and the cavern wall during
charging and discharging process, while the temperature field in the surrounding rock changes slightly. The stress and
displacement of the structural layers fluctuate significantly during charging and discharging process. The difference of the
sealing material performance can significantly influence the mechanical response of sealing layer, concrete inner layer and
surrounding rock. Fiber reinforced plastics was suggested to be the sealing material for Pingjiang shallow pilot cavern.
Key words: compressed air energy storage; pilot cavern for compressed air storage; thermo-mechanical coupling;

mechanical response; sealing material ; Pingjiang Pumped Storage Power Station
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