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Physical and mechanical properties of granite after dynamic disturbance
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Abstract: Most of the rock masses after dynamic disturbance return to the original state of stress or have the stress
redistributed within a certain time period. One dimensional coupled dynamic and static loading tests were carried
out under a new type of static and dynamic-static loading combinations to compare the characteristics of
mechanical properties, permeability, wave velocity and acoustic emission of granite. The damage variable defined
according to the ultrasonic velocity increases gradually with the increasing of the static axial pressure(ASP),

decreases first and then increases with the increasing of frequency. The maximum damage degree reaches 16%.
The permeability and Poisson's ratio of samples are larger than the results of undisturbed samples, increase with
the increasing of ASP, and increase at first and then decrease with the increasing of frequency. Both show high

sensitivity to the high ASP. The strength and elastic modulus are less than the results of undisturbed specimens,
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increase with the increasing of ASP, and vary differently at the different levels of ASP with the increasing of
frequency. Compared with the energy release of undisturbed rock samples, the specimen after the dynamic loading
in the uniaxial compression process have no initial and latent stages of energy release and enter directly into the
active stage of energy release with the duration prolonged and a lag phenomenon exists in the relative stress at the
end and the energy release peak.

Key words: rock mechanics; coupled static and dynamic loads; macro-mechanics; permeability; wave velocity;

acoustic emission
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Table 1  Static physic-mechanical and permeability parameters

R/ FLAH L 5 AL W, AMBEER
(kg*m?®) E/MPa  R/GPa A mes) (10 3m?)
2640 131.45 66.33 021 4157 0.76
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Fig.1 Loading system diagram
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Table 2 Dynamic and static coupling experiment scheme
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Fig.6 Variation of damage variable
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W, WHANEETR R R, R AR R I R B BT
SRR, DRI AE R O R A R S B A AR X B ) K
ZH BRI e R TG B XS 7 (ARG B Sy 2 A AE i
JEILG”.

4 & it

AL EBER RSB EHRKE 1% BiE
RPN R S AL A, 153 T AN
DUAE b sh B BE A ) B E T BUE A A 5 15
HEE e, JEE RIS R B A AT, A3 H DA
TEREL®:

(1) BhEIBN XS AL X A A 2238 il — (145
i, FEEET AR E LT PR R ES
I 5 2l 1) e PR 2R AT 3 K, AT R 1 im0
NERR, BRIVAFERE TR 16.2%.

(2) Bh#EIBN 5 AL K A RIS IE R B AR K
TARMBNEFENNSE R, HIEH [ 038 b 3
K, BESRZ RN Sam NG K TESIEKE T,
M 50% 54l 38 N 2] 70% Sl E i fE T, 1BiE
KR K I NI B ik 203.2%, 1 HLAE 70% B dh 5
R E R AKCE TR, AR, BiE R
Pk 153.5%, X sl ) g R 7K S-SRI HE 0 1)
CHUBME”

(3) Bh#EIAN 5 A R B b e o B e A N TR
PLB AL AR EE, Bl e i s () 389 Dzl /)
BEATZE A INTE 30%A1 50%5 5 /K7 N B ik,
1E 70%H /KPR B RN s il G 5 o
PRt 3 A HH -5 B 5 EE 56 4 A (] AR A R
BNER G AR LR K T R3S R vaRA b,
I 2l e e PR 4D 388 I a2 T3 R, A0 26 P 19 0 S/
JEHK, H5BEREIMAE—, BRI &
JE PRI ERA “BURPE”; (B0 T3hEE 5+
55 JEE AR A AL 7 AN [R) il 7P T BE AR (1) 35 ik
P AR AR R R, TTREAR T 38k SR 4
SRR R B R A P 8 5 Ay 1) BT kA1 e
R, AR IERIHOAE LA REdE— P A .

(4) ARIBNEFE L 45 S AR B BT 43
NREEREI . RERBEABUE R, RE RS ER
W K Re R R VA 4 BB, sl E A AT
TERe RS BRI e Be R R 2 AN, HL
RE SR AOTE BR R SR A0 L 285 SRS (R A X . 77 47
1E “WIEIE” + RINBARERR R =R BOE RIS
B BISAEAE — IR BE R TBEAE, 43 A V(B L
FIH 6%~9%, 85%~95%% 100%, Mzh#INsh)5
FREITPR IR B B R TSGR 43 ) LE WA S 7 1) 88% ~
98%, 100%, S5ARMENEFEAH LU A R BUE BRI 1)
RE B EAFAE “H G AR,

RS H HIASOT B e 4 RS T A [R) il ) A
AN [E) B AT 1 B B LA I AT I A K a1
P IR SR RO SR EAT T, T HE N
TR ARG 26 1 iRIe 45 R pvErftE, EE IR
EZ, B EFE—HRCE R PR, 55 T
B TP AR IRIE. AFRINE
JEHAVRECT i shi A 00 )G = FE R M I T A
B, CAS =Sl shisp 4 A a0 5 AN R s R &t
ARG, FERE AR RS T, 32—
IR T o
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