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Abstract: It is of significance to research the thermo-hydro-mechanical characteristics of rock mass under the
condition of low temperature and freeze-thaw cycles for engineering construction in cold regions. The four
aspects: physico-mechanical properties of rock, temperatures, seepage characteristics and thermo-hydro-
mechanical coupling characteristics under the condition of low temperature and freeze-thaw cycles were
reviewed; and combining with the characteristics of tunnel in cold regions, a new idea to research the frost heave
of surrounding rock and its insulation measure were put forward; firstly, based on field monitoring, a large number
of freeze-thaw tests, uniaxial compression tests and triaxial compression tests, the thermo-hydro-mechanical
parameters, such as coefficient of thermal conductivity should be obtained exactly; and then a proper coupled
thermo-hydraulic model for low temperature rock including phase change should be established; after this, a
damage factor is proposed to consider the freeze-thaw effect in rock and the thermo-hydro-mechano-damage

Yk B A 2011 -03-30; EEBHA: 2011-05-16

BEWHE: ExAKRRPEALE TR E RS VED H (50720135906); EZK AR AL B H (41072238); HHER#RE . EEKAMNE L xR0 F B E R
FEAK A

TEER N FREE1968 -), B, i+, 1990 EE T AN 2By TR L, BTG, A S, FTAGREE Kb TR s S
WL TAE. E-mail: wzchen@whrsm.ac.cn



F30E FH 7

R ILBAE: G SRR A R K. kiRt e S W%

* 1319«

coupled model considering the effect of volumetric strain on temperature and seepage field of surrounding rock

and the effect of temperature gradient, seepage pressure and frost heave pressure on mechanical field for tunnel in

cold region can be established to study the frost heave of surrounding rock; meanwhile, a high-performance

foamed concrete is designed as an insulation material used in tunnel, which has the characteristics of lightweight,

insulation, cold-proof, crack resistance and aseismic.

Key words: rock mechanics; tunnel in cold regions; thermo-hydro-mechano-damage coupling; ice/water phase

change; insulation
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