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Abstract; Taking the core samples from the deep strata of the northern mountains of Gansu Province as
the research object, this study explores the short-term and long-term mechanical properties of the North
Mountain granites under different confining pressure conditions, thereby providing theoretical support for
the deep construction of the underground laboratory for nuclear waste geological disposal in the North
Mountain. Conventional triaxial compression tests and creep tests were carried out to investigate the me-
chanical characteristics of the North Mountain granites under different confining pressure conditions.
The main conclusions are as follows: (1) In the triaxial compression tests, the North Mountain granites
experienced five stages: initial crack closure, linear elasticity, stable crack propagation, unstable crack
propagation, and post-peak softening. With the increase of confining pressure, the typical characteristic
stress and peak strain increased significantly, showing a clear confining pressure effect, and could be
well described by linear fitting. (2) The multi-stage creep tests revealed that under different failure
stress levels, the North Mountain granites experienced the attenuation stage, the steady-state stage, and
the acceleration stage, with the attenuation stage and the steady-state stage alternating; and (3) In
terms of macroscopic failure characteristics, under low confining pressures, the North Mountain granites
exhibited mixed failure of tension and shear; under higher confining pressures, macroscopic main cracks

penetrating the surface of the specimens appeared, presenting a typical shear failure mode.
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Fig. 1 Appearance of deep surrounding rock of Beishan Mountain
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Tab. 1 Triaxial creep test scheme and sample parameters

RS = B/ mm HAE/mm Fitt/g /(g em™) [/ MPa iR 755 9%/ MPa
7ZKD-03-18 100. 05 50. 04 520. 19 2.65 5 225—237—253
7KD-03-24 100. 00 49. 98 520.91 2. 66 15 323—343—363
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Fig. 2 Deviational-stress-strain curves of conventional triaxial compression tests under different confining pressures
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Fig. 3 Curve graph of volume strain-axial strain relationship

Mohr-Coulomb 5 5 #fE U] #1 Hoek-Brown 5 & 1
D RAULG 5 A =2k s 24 X v 198 WA {7 1 R T
KARMPFPARF-BL, 7E Mohr-Coulomb 58 B 1fE 1]
o AR R A 1 o AR v i Bl e 1
S EZ B OCFR AT LLER R
o, =Ko, +b (3)
K, o, IHIE, MPa; K b J& 5 M BHEE S S ¢
MNET) c HRISE, T ARR A (4)
(5).

1 + sin
HREHA T o, SWER ST o, (I HABAE 20% ~ K=1- sin((i 4
40% Z 0], RN T o HWEEN T o B HEAEAE 2ecosd
45% ~55% Z 6], i i 1 o, SR ST o 1) " sind )
FLAETE 70% ~90% 2 [H] K, & IMREE S, (°) s¢ AR TT, MPa,
R2 AREEETHEERFENAE
Tab. 2 Strength characteristic stress values under different confining pressures
il B ik P rgaEs el W EL)E )
/MPa Wi/ o./MPa  JiJlo,/MPa  RiJlo,/MPa  o/MPa T/ 7/ T/
0 45 110 170 221 20.3% 49. 8% 76.9%
2 82 132 207 253 32.4% 52.2% 81.8%
5 95 165 250 290 32.8% 56. 9% 86.2%
10 120 180 265 362 33.1% 49. 7% 73.2%
15 125 205 345 416 30.0% 49.3% 82.9%
20 170 240 300 464 36.7% 51.7% 64.7%
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