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Abstract: Using full stress and multi-field coupling triaxial apparatus, the hydro-mechanical coupling
triaxial compression drainage tests were carried out on saturated granite with different loading rates , con-
fining pressures and pore pressures. The stress-strain curves of saturated granite under different loading
rates and effective confining pressures were provided respectively, and the variation rules of peak
strength, peak strain and elastic modulus were studied under the very loading rates and effective confi-
ning pressures. The results show that: (1) under the effect of different effective confining pressures and
loading rates, stress-strain curves of saturated granite exhibit the nonlinear compaction, elasticity, yield
and failure stages. At the initial stage of deviating stresses loading, the nonlinear compaction stage is

relatively obvious, but with the increase of confining pressure, the nonlinear compaction stage gradually
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disappears. Due to the high density of granite, the linear elastic stage of the curve is long and relatively

smooth. In the yield and failure stages, the rock shows obvious brittle-ductile transformation process. (2)

The peak strength of saturated granite increases with the increase of loading rate, and when the effective

confining pressure is constant, the peak strength is approximately equal, and the resistance to external

load is roughly the same.(3) Under the condition of slow loading, the loading rate has obvious strengthe-

ning effect on the peak strain of saturated granite, while the strengthening effect is limited. When the ef-

fective confining pressure is constant, with the synchronous increase of confining pressure and pore pres-

sure , the peak strain presents an increasing trend. (4 ) Elastic modulus and loading rate show a quadratic

polynomial growth relationship. However, with the synchronous increase of confining pressure and pore

pressure, the elastic modulus presents a decreasing trend.
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Fig.1 Full stress and multi-field coupling triaxial apparatus
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Tab.1 Triaxial compression test scheme of

saturated granite

A FRl & LR A3 Jin ke
4 /MPa /MPa JE/MPa  /(MPa-min™")
SY1 10 0 10 0.1
SY2 20 0 20 0.1
SY3 30 0 30 0.1
SY4 20 10 10 0. 04
SY5 20 10 10 0.1
SY6 20 10 10 0.2
SY7 20 10 10 0.5
SY8 30 10 20 0.1
SY9 40 10 30 0.1
SY10 15 5 10 0.1
SY11 25 5 20 0.1
SY12 35 5 30 0.1
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Fig.3 Installation of sample diagram
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Tab.2 Main mechanical parameters of triaxial compression test of saturated granite under hydro-mechanical coupling

jEv Fl 1T L A i e Jin 24 i 5 WP 58 32 FRR N (B SR A
445 /MPa /MPa FE/MPa  /(MPa-min™") /MPa +1/MPa A5/ o /GPa
SY1 10 0 10 0.1 258.511 268. 511 6.383 54. 124
SY2 20 0 20 0.1 331.892 351.892 7.935 55.749
SY3 30 0 30 0.1 423.761 453.761 9.622 57. 500
SY4 20 10 10 0.04 247.617 267. 617 6. 765 52.875
SY5 20 10 10 0.1 256. 690 276. 690 7.356 53.756
SY6 20 10 10 0.2 280. 835 300. 835 7.507 53.994
SY7 20 10 10 0.5 307. 906 327. 906 7.560 54. 683
SYS 30 10 20 0.1 356. 737 386. 737 8. 600 55.491
SY9 40 10 30 0.1 427. 995 467. 995 10. 230 57.195
SY10 15 5 10 0.1 256. 135 271. 135 6.951 53.811
SY11 25 5 20 0.1 340. 046 365. 046 8.414 55.535
SY12 35 5 30 0.1 424. 802 459. 802 10. 026 57.398
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Fig.4 Stress-strain curves under the same confining pressure,

the same pore pressure and different loading rates
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Fig.5 Stress-strain curves under the same pore pressure, the same loading rate and different confining pressures
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Fig.7 Relation between the peak strength and the

effective confining pressure
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