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Abstract: The FEM and continuous damage mechanics-based numerical code RFPA is selected as the research tool. First of all,
from the view of laboratory scale, numerical SHPB (split Hopkinson pressure bar) system is established to investigate the
dynamic behavior of rocks under in-situ stresses. The derived results show that the dynamic compressive strength of rock
increases with the increasing depth and parameter K which is defined as the ratio of horizontal stress to vertical one.
Subsequently, from the view of rock engineering scale, dynamic response of underground openings under plane and cylindrical
wave disturbances are numerically investigated. In the numerical model, the properties and distribution of rock joints are fully
taken into consideration. The simulated results indicate that the additional attenuation of cylindrical waves occurs as the
propagation distance increases in addition to the wave attenuation caused by rock and joint damage and wave reflection and
transmission along joint surfaces. Moreover, it is found that the properties and distribution of joints directly determine the wave
reflection and transmission along joint surfaces, which will further influence the damage degree and PPV (peak particle velocity)
results of the underground openings.
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Fig.1 Schematic diagram of numerical model
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Table 1 Material properties

- FVERLE  PRAhhIRI SR o ngg

/GPa /MPa /(kg'm™)
A 90 58 0.23 2300
FF 200 2500 (JiEfR5EE) 028 8100
i 117 750 (R JRERSE)  0.35 8930

1.2 AEIERE Z TEH K g

RN ST EARFIRIR N 5 A 307 R a5k
Rtk ASFEBRERFT N R A K AR ERE B (D
WE. B2 NARFINE Z R A A& LT S R
K KRR WEUEBIM G RPE L, SAIA RS
FEREE R0 K IR in . X & il TP R 5 K 1
1 PRI sV i YA i a1 N 7] SR = g = SE U
TR, ST AANEEGERE N 75,
EHF R K WE T, AAISEAR0E 1Y B 5
HRER IS I E 0. IX BRI T WIAG/K TR A%
FBNAS 1 RE ) 5 M P2 2 e o PR P 38 o i 38K
7



2016 4F

262 A L I B % W
160
gw
o
120
&
1
100} —=— 7 =500m
R —e— 7 =1000 m
a’ﬁ sol —a— 7 =1500m
—%— 7 =2000 m
60 L L . L . . )
0 05 10 15 20 25 30 35

2 AENER Z TERASSEMRBEES AR K XA
Fig. 2 Dynamic compressive strength of rock vs. K for different Z
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Fig. 3 Dynamic compressive strength of rock vs. Z for different X
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Fig. 5 PPV vs. propagation distance of cylindrical waves
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