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Fig.1 Experimental system sketch of one-dimensional coupled static and dynamic loads based on SHPB device
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Table 1 Experimental parameter

Specimen Axial Unloading
No. compression/MPa rate/(MPa-s ")

K1-1 0.5

K2-1 1
65

K3-1 1.5

K4-1 2

K1-2 0.5

K2-2 1
75

K3-2 1.5

K4-2 2

K1-3 0.5

K2-3 1
85

K3-3 1.5

K4-3 2

K1-4 0.5

K2-4 1
95

K3-4 1.5

K4-4 2
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Table 2 Physical and mechanical parameters of Skarn

specimens

Specimen  Height/ Diameter/ Mass/ Density/
No. mm mm g (grem )
K1-1 50.34 53.6 352.39 3.10
K2-1 49.47 53.08 389.26 3.56
K3-1 49.74 53.15 352.32 3.19
K4-1 50.3 53.36 331.16 2.94
K1-2 50.22 52.98 342.02 3.09
K2-2 49.81 52.87 352.47 3.22
K3-2 50.07 53.69 399.33 3.52
K4-2 50.3 53.24 359.22 3.21
K1-3 49.85 52.88 365.03 333
K2-3 50.05 53.72 399.93 3.53
K3-3 49.41 53.2 362.24 3.30
K4-3 49.71 53.26 315.19 2.85
K1-4 49.85 53.7 382.72 3.39
K2-4 50.07 53.14 392.69 3.54
K3-4 49.67 53.34 389.13 3.51
K4-4 49.59 53.31 391.12 3.53
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Fig. 2 Dynamic stress—strain curves of skarn in process of high static unloading under frequent dynamic disturbance test: (a) Axial
compression 75 MPa, unloading rate 0.5 MPa/s (K1-2); (b) Axial compression 75 MPa, unloading rate 1 MPa/s (K2-2); (c) Axial
compression 75 MPa, unloading rate 1.5 MPa/s (K3-2); (d) Axial compression 75 MPa, unloading rate 2 MPa/s (K4-2)
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Table 3 Accumulated number of disturbance impact in test

. Accumulated . Accumulated
Specimen Specimen
number of number of
No. . . No. . .
disturbance impact disturbance impact

K1-1 20 K1-3 14
K2-1 27 K2-3 18
K3-1 33 K3-3 17
K4-1 42 K4-3 24
K1-2 16 K1-4 7

K2-2 18 K2-4 10
K3-2 25 K3-4 13
K4-2 28 K4-4 16
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Dynamic properties of rock disturbed frequently dynamically in
process of unloading under high static stress

TANG Li-zhong, CHEN Yuan, WANG Chun, LIU Tao, WEI Yong-heng, DEND Li-fan

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: Dynamic experiments on skarn were conducted with a modified one-dimensional coupled static and dynamic
loads based on SHPB device, in which rock samples were frequently dynamically disturbed in the process of static
unloading with different static unloading rates on different levels of high static axial compression, in order to research the
dynamic properties of skarn in the process of high static stress unloading and frequent dynamic disturbance, and focus on
the influence of level of axial compression and axial compression unloading rate on the dynamic properties. The results
show that there is a positive correlation between accumulated number of dynamic disturbance and axial compression
unloading rate when level of unloading axial compression is constant. But when axial compression unloading rate is
constant, the accumulated number of dynamic disturbance is negatively related with unloading axial compression. When
static axial compression is small, the dynamic deformation modulus firstly increases with the increase of axial
compression unloading rate and then it decreases, and when static axial compression is large, the dynamic deformation
modulus decreases steadily. The relationship between dynamic peak stress and the dynamic disturbance times is a
quadratic function, but with the increase of axial compression unloading rate, it gradually becomes a linear negative
correlation. And maximum dynamic strain is positive correlated with the dynamic disturbance times.

Key words: rock mechanics; coupled static and dynamic load; high static stress; axial compression unloading rate;

frequent dynamic disturbance
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