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Triaxial tests on dynamic properties of granite under intermediate and
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Abstract: Experimental studies on the granite specimens under different confining pressures and strain rates are conducted
using the improved split Hopkinson pressure bar (SHPB), and the impact response and failure mode of the rock subjected to
intermediate and high strain rates are analyzed. Based on the test data, it is revealed that the dynamic compression strength and
the peak strain of the granite increase with the increasing strain rate under the same confining pressure, and there is a
logarithmic relationship between the dynamic strength and the strain rate. The elastic modulus of the granite is insensitive to the
confining pressure and strain rate. The larger the strain rate is, the more serious the rock breakage is. Then, it is found that the
compression strength of the granite increases with the increase of the confining pressure when the strain rate is identical. The
failure mode of such granite takes on a change from the axial splitting at lower confining pressure to the compression/shear
failure under high confining pressure. The stress-strain curve of the rock has a yield platform, being an apparent brittle-ductile
transformation characteristic. Finally, the applicability of the famous Mohr-Coulomb criterion and the Hoek-Brown criterion to
the biotite granite is further examined. It indicates that the granite can be well described by the Mohr-Coulomb criterion. The
increase of dynamic strength of the granite is primarily due to the rate effect of cohesion.
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Fig. 1 Schematic of SHPB with triaxial equipment
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Fig. 2 Loading system of SHPB with triaxial equipment
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Table 1 Mechanical parameters of rock specimen
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Fig. 3 Relationship between compressive strength and strain rate

under different confining pressures
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Table 2 Test results under different confining pressures
o, & O o, é O o, & O o, & O o, & O
/MPa /s' /MPa | /MPa /s’  /MPa | /MPa /s’ /MPa | /MPa _/s' /MPa | /MPa /s' /MPa
58 101 62 186 59 180 75 210 53 316
70 113 112 219 78 242 110 288 103 387
74 144 120 223 102 236 113 316 110 314
77 101 137 243 115 267 134 309 120 358
0 79 144 25 143 281 > 134 233 10 138 278 20 128 417
96 131 165 243 145 297 144 304 126 391
9 141 167 316 153 299 154 258 137 359
133 235 169 265 168 359 162 380 160 367
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Fig. 4 Stress-strain curves under different strain rates
#£3 FRTREOMASH Stk F I, PR A8 5 15 L M R T 3R
Table 3 Fitting parameters of different cases 450 a0 MPa, £133 51
03/MPa a/(MPa-s™" b/MPa FHIE R AL —e—0;=2.5 MPa, £=137 s'!
0 120.9 -398.4 0.72 —&—03=5 MPa, £=134 57!
2.5 79.6 -133.8 0.71 300~ —*—0;=10 MPa, £=134 5!
5.0 130.6 -354.1 0.73 g —+—03=20 MPa, £=137 s°!
10.0 134.1 -355.5 0.46 &
20.0 58.8 86.0 0.31 150
e, Fh IR 7 - AR A A U S B A AR ) 1

T, REAIARWEAG, TR 4 (b) FHEs AFEE A
WIUAR BT — e SRR AR (e =102 s' F1 115
s, AEAUEAR AR 7 — AR 2 Y BRA ]2 3 B
%

NS EG A BT BB XS LA i 2 b e AR B8, 1 S
o th Bl A [R) T AR AT IR g - AR 2R . Bk
AR LoRE, WA 3G KT R R L 3K
e, BRI R T, X 3R B R AT DU A A R
[PIRBIR, 3 mrm AR I AR ) LR, A FEAE 10~20 MPa
MEEAEA T, By - R f 2R e i L T — A
k&, XRAESBEEERT, SAERRIEMN
s PR IR ) SE VR R FE AL I . B 6 45 R TR BB
IR AR A A TRk, AT DLE &2
BBl T Bl AR R i, A A SRR R R AR, K
BT 30 GPa b T REE 5 h oR BRI ORR, %
Ly = AR 28 R R AR R 2 8 30.6, 30.6,
31.2, 32.1, 324 GPa, AR, HNE6

0.04

1 1 1
0 0.01 0.02 0.03

5 NEIEETHINS - %

Fig. 5 Stress-strain curves under different confining pressures
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Fig. 7 Fracture process of rock specimens under uniaxial impact
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Fig. 8 Failure modes of rock specimens under different strain rates
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Fig. 9 Failure modes of granite under different confining pressures
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