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Triaxial compression test and constitutive model of surrounding rockof tunnels in
Panlong Pumped-Storage Power Station

CHEN Zhanghua', ZHU Qizhi*, LYU Chaoyang' , HU Guangping' , SU Chao’
(1. Chongqing Panlong Pumping and Energy Storage Co. , Lid. , Chongqing 401452, China;
2. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
3. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: This paper focus on the mechanical properties of the surrounding rock (sandstone) in the chamber of Chongqing Panlong
Pumped-Storage Power Station. Conventional triaxial compression instantaneous tests under different confining pressures were first
performed using a servo-controlled triaxial testing machine for rocks, based on which a macroscopic elastoplastic constitutive model was
developed and validated. The testing results show that with the increase of confining pressure, the compaction stage caused by the
progressive closure of initial voids and microcracks becomes less and less obvious, and the nonlinearity disappears gradually. In
addition, the peak strengths of rock specimen increase with the confining pressure, ranging from 84.8 MPa under uniaxial compression
to 168.5 MPa under the confining pressure of 10 MPa. There presents a satisfactory linear relationship between peak strengths and
confining pressures, from which we derive the material cohesion 15.2 MPa and the friction angle 52 degrees. Numerical results show
that the proposed model containing a unified hardening/softening function can describe quite well the fundamental mechanical behaviors
of the investigated sandstone, which demonstrates the feasibility of the proposed constitutive model.

Key words: surrounding rock; sandstone; triaxial compression test; elastoplastic constitutive model; numerical modelling; Panlong
Pumped-Storage Power Station
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Table 1 Physical parameters of sandstone samples

s HAA/mm SE/mm fiE/e FHE/(g-em?)

1 49.10 100.13 483.1 2.55
1:/]%?& *j{ﬁ/ﬁiﬁﬁ , ﬁﬁéﬁﬁé 50 mm \% 100 mm g %@Eiﬁ 2 49.13 100.35 483.4 2.54
FEIOIEARSHROLE | WTLUE th, A FE IO ISR, 3 4906 10036 4842 254
AR 4 49.14 100.86  486.1 2.54
e 5 49.09 100.37  483.6 2.54

1.3 KEAFR 6 49.15  100.36  484.0 2.54
IS R HITE (21+0.5) °C, LAY /N B X560 7 49.15 100.32  483.5 2.54

8 49.13 100.40  484.4 2.55
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