%38 % 4 HA S TR Vol.38  No.4
2019 4 4 A Chinese Journal of Rock Mechanics and Engineering April, 2019

IERTEMar i i R IR A I BNER I R eI IR 5T

kF@m T2 Baal, Zam, skl psel s t?
(@ HETRY RS T TREERE SR, 10 %M 221116;
2. hET RS hES KRR, 75 M 221116)

FEEE: RIS (BE)IE T2 3 SO A B A R, Ik A i B AR 2 S5 AR T Bl Sk 1 S 4B
Mz it LR ERMINRR, Bk, A LETT IR RE A AR AT NI . TR 3 H
JE(15, 25, 35MPa)Z&fF T B REL A IERT S 3RS, R E 7 4 NEfer a, e 72 MR REE RS A5,

SR H MTS815 REGHLAI 43 25 20 Hopkinson FEATXH 453405 5 AEHEAT 8y S0 Bl AR AR IR S0 . IRIG 45 AR

) B (BN 4 ) R AR AT 340570 B 5 BT e (B ) R IE A GG R EI R A HEI . B E M 1%
HOBE A A B R DT 2 R Rk B, BN MEBARHE S T AN R . Bt A SN T I YA D = 0.17 I, 3)
AR FRELE 15 oA, Shif Mt ol T BT e R AR N B SR BT DR, BhEAS SR T
SRR, Mz, FRASSE R T — 3 IR0 A 1) 2 5 P S Ay A5 205 R A S 58 A 2% P R B
SE . B FUEE VR XA AR (BR) 1 Bl 772 2 B0 i BRI S 47 7 SR AR AR AT — s A5 % 3 30

XEIR: BALFE; ETEAIRE: ROGRHE ; B DFSM

hESHS: TU4S XEFRIREG: A XEHS: 1000 - 6915(2019)04 - 0747 - 10

Experimental study on dynamic and static characteristics of marble considering
pre-peak unloading damage
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Abstract: Excavation of tunnels under deep high stress environment will induce unloading damage or even
cracking of surrounding rock and, then, the damaged surrounding rock will rupture or fail under static and dynamic
loads caused by mining activities. Therefore, it is necessary to study the dynamic and static mechanical behavior of
damaged surrounding rock. Pre-peak unloading tests on 72 damaged marble specimens were performed under
three confining pressures of 15, 25 and 35 MPa with four unloading points respectively corresponding to 70%,

80%, 90% and 100% of each confining pressure, and then, static and dynamic uniaxial compression tests of the
damaged samples were respectively carried out by MTS815 and split Hopkinson pressure bar(SHPB) test system.
The test results show that the damage variable of the rock samples increases with increasing the unloading
point/confining pressure under the same confining pressure/unloading point. The static and dynamic compressive
strength and elastic modulus of the unloading damaged rock samples decrease with the damage variable in a
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negative exponential function. When the damage variable is lower than the critical value D, = 0.17, the dynamic
enhancement factor keeps stable around 1.5. The dynamic elastic modulus decreases rapidly while the static elastic
modulus does not change significantly. When the damage variable is greater than 0.17, the dynamic enhancement
factor increases sharply while the dynamic and static elastic moduli tend to be the same. The dynamic and static
differences are attributed to the complex coupling of unloading damage effect and strain rate effect. The findings
of this research can provide a reference for the selection of the mechanical parameters of the surrounding rock and

the optimization of the support scheme.

Key words: rock mechanics; pre-peak unloading; damage-fracture; dynamic and static loads; mechanical

properties
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