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Mechanical properties and permeability evolution of weakly weathered
rocks under cyclic impact

LIU Wei' ,ZENG Peng', YAN Lei',YANG Yan',LIU Liansheng'*

(1. School of Resource and Environment Engineering , Jiangxi University of Science and Technology ,Ganzhouw 341000, China; 2. Jiangxi Provincial Key Labo-
ratory of Mining Engineering , Ganzhou 341000, China )

Abstract ; Weathered rare earth ore contains a large amount of medium-heavy rare earth,the permeability of ore body
seriously affects the mining efficiency. This paper proposes that the use of the explosive impact load can cause multiple
disturbances to the rare earth ore body,change the internal micro-structure ,improve the permeability and keep the ore
body stable. In order to explore the mechanical properties and permeability coefficient of weakly weathered granite un-
der multiple perturbations from blast impact load ,the Hopkinson impact testing machine , RMT—150C hydraulic servo
testing machine and Nuclear Magnetic Resonance were used to respectively carry out a step-by-step cyclic impact test
and static compress test (after the disturbance ). The porosity and permeability coefficient of the specimen were meas-

ured. The results of research show that a fracture compaction stage exists in weakly weathered granite under cyclic im-
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pact,but it is not obvious. The stress relaxation platform exists in the crack propagation stage of weakly weathered rock

under a step-by-step cyclic impact test, and it becomes more obvious with the increase of impact speed. The peak

stress increases with the increase of impact velocity. At the aspect of static characteristics ( after impact) ,the duration

of crack compaction stage increases and the elastic stage decreases, the crack initiation stress o, crack damaging

stress 0, and uniaxial compressive peak strength o decrease,and the critical strain increases gradually with the in-

crease of impact times. There are three types of pores in the test specimen ,the number of medium pores increase under

the step-by-step loading, the number of small and large pores keep unchanged. After three impacts,the effective porosi-

ty and permeability coefficient of the specimen were greater than the initial value,and the peak stress is reduced by a-

bout 13%. The aim of increasing permeability based on the stability of ore body is realized.

Key words : mechanical property ; permeability ; weakly weathered granite ; cycle impact ; explosive impact load
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Fig. 1 Partially processed samples
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Fig. 3 Dynamic stress balance check for a specimen(M-3)
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Table 1 Peak stress change of specimen before and after impact

A7 BRI A7 R 0 AR B DA IR ) WL T, S

K5 b i M A5 N ARl i 1y g 1 A2

HIRASIEAH )Y, F1/ MPa
%5 S e L PP Wkl 2 Yokl A5 3 Uity
(g-em™) BE/ % (m-sh) % 1/ MPa
FE 4 m/s R 5 m/s B 6 m/s

M-1 1.032 2.39 2.34 3501

N-1-0 1.030 2.35 2.64 3530 38.6

N-1-1 1.026 2.32 2.47 3526 37.2

N-1-2 1.033 2.36 2.32 3590 36.6

N-1-3 1.035 2.30 2.56 3574 34.8
M-2 1.032 2.28 2.44 3485

N-2-0 1.026 2.31 2.56 3479 3.5

N-2-1 1.034 2.37 2.62 3430 36.7

N-2-2 1.031 2.26 2.80 3459 34.5

N-2-3 1.033 2.34 2. 66 3524 32.8
M-3 1.028 2.29 2.68 3429

N-3-0 1.038 2.34 2.70 3 506 36.9

N-3-1 1.034 2.25 2.54 3432 36.2

N-3-2 1.025 2.30 2.63 3 484 35.4

N-3-3 1.030 2.28 2.76 3 440 33.1
M-4 1.026 2.26 2.51 3395

N-4-0 1.030 2.35 2.48 3424 37.8

N-4-1 1.036 2.33 2.35 3375 36. 8

N-4-2 1.028 2.37 2.78 3340 35.9

N-4-3 1.034 2.30 2.50 3386 34.2
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Fig. 5 Stress-strain curves of sample
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Fig. 6 Values of initiation strength and damage strength of weakly weathered granite



1860 # 2

www.chinacaj.net

F % 2021 4E4 46 %

HE 6 ATLLA 3 ki 5 M8t i v 1 o,
TREZE 25.5 MPa, 5511 29.4 MPa ML, FFET
29 13% ., Bl vhi A BN, A A R 2 BT )[R
BEZ 3G, X BT bl S BUA A RS R M
) I 2 % T B K RN ) A R A e B e e T A s
PPERY Bz i A /0N BB vh i R R BCA A B B
2480 AR A A ER P AR TR e AR Ry B AR T
REGRHEN ) o, MALIN T o, BT RE, B
A SR sk H AL SOMER Y™ J T i 0, ) 3B i 22 /N
R T el R ARG A e T T AL
AITE RSP XA R AN AL 33 0 A P A
AL L | A T A T BB R M 8 e A R 5
TR 2 A SR e BN W (B N ) o AN T % I 2L
N AR ARHAE K
2.2 LT

I AR LR T LS B AR Y T, IR R 1 ot
Bt ) 3 KR T, S FLB R R R DY W
T, (EAR, FLBRE AR 5 T, i WA {8, A ] L B

0.04

— I
— B
— ot
— B3

0.03F

TLBRIE A5 %
3

=

<

oy
T

0 3 i X i ;
0.001 0.01 0.1 1 10 100 1000
FLB 2/ um

(a)M-1

AR BRI L, T, 3% 1 AR K, FLBR B AR
A r=3pT, I T, [ERE B LA, BT
FRRFER LR B AR o A I, Horb T, g R 1) st ¥4 g
8] ,ms; p ARMEWEE pm/ms;r HFLEEFFE, pm,
K7 Rwpidi e MR LA R 1A

B & 7 AT LLE Y bl i 5 R 0 FL AR 4 A
BIfEAE 3 A, 3 A0 2 (8] AH B 3% 38, I 3E IR S A7
e, 51 R e FLAR 2 A il e B S ol AR U EH
1 o 5 R N AR AS [) L A2 L B 1Y) L 8] & A TR
FUARAL 505 2,56 3 Wonpli I, it 0 R AH 0L, Ui W
B I 1) 2 Yk e I oA (A [ L A2 FL BRI B 9 & AR
B AR Ak, Bl op i BB 3G, il 2 ik B RS
LA 156 BH FL B K0 AS DB 384 R F 0 34 1 o
KILBEFLBR A

Sk BV b 8 A AS [R] FLAR FLBR L 4 R A8 Ak, 2 AL
/T 0.24 wm B9 R/NLB; FLAE R 0.24~10. 0 wm
(A R 2 FLBR  FLAR KT 10,0 um BOM KFLER, %
LR A T L il 8 B

0.04
— Ay
— IR ME

0.03F — kbt
—— 3P

LR 53 A1 B /%
o
<
[\S]

0.01F

0 . \ ; . .
0.001 0.01 0.1 1 10 100 1000
FLB A/ um

(b)M-2

7 M AFEFLAR A 2R

Fig. 7 Diagram of pore size distribution of group M rock samples
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Fig. 8 Histogram of pore diameter frequency distribution of group M rock samples
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