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Abstract: In consideration of water-rock interaction, strength weakening and permeability of the mudstone under
different typical stress stages are studied by MTS815.02S servo-controlled rock mechanical test system. Main
conclusions are verified by in-situ test using electrical camera. It shows that water-weakened action of specimen is
not notable before the peak strength, and the peak strength decreases by 14.5% after affected by water; the
water-weakened action is the highest in residual strength stage, steady peak strength decreases about 50%;

water-weakened action in plastic stage and elastic stage are in the second place because of self-sealing action of

fissures by water argillization action, and the water-weakened action is minimum in the strain softening stage.
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With the increasing of deformation, permeability variation of specimen is not notable and maintains lower value in

the elastic and yield stage. Permeability coefficient begins to increase in the later strain-softening stage and

reaches to the peak value in the residual strength stage, and then tends to steady in the plastic compaction stage.

Key words: rock mechanics; mudstone; typical stress stages; strength weakening; permeability

][l

1 35l

TR R TR, ZRCAE N 1355 TR
ZIRN 1A R INAE R, AR T AR ) A [ A )
LB EEE 2 Ab TR g AR R A AN [ )
BB, ASIRIS IR AR SR B R B8 s A
A, XY T B3 Mk 1 AR A A L K 55 A0 R
B o ARSCHEUE TR Ye s SRS [ B IR R 55 4k
EBiE sy, Wl SR BRI N ) - ARG R
FINAR - BiETE SR /AT LR, B M5 90 M e
A BB FIK IR S5 RN o

[ P AR 2 250N 135 5@ A R G A T
THMIER. S, P Li & 25 BRI ik isiE e
WA T A AN 1 - B G R R, G
oA A AN ) VAR AR R BIE R - NAR TR . AT
EMAER e rh BaE T IO A A ST A A1
WS 5 155 1 0L 90 A Y B R R N ) 5 B 2 (A 1)
KEZ, #H T RSN 39 5B R AL,
bt 5 82 95 o 25T O R S P A T N AR - 805
BRRMAT T, MR T A RIE VA AR T
IR RS IE AR A R, WAL H A T — R
A - BiE k. REESUHAT T AR BEE &
SR Sy - AR RS R, L A E BN
BY D) fr 2 1 A JERE ST T XS E M . 2
DA IOl i I B HOIR S R B I ) kAT T
9. BLERFGUSRAR, 2 DR E s Stk S A
RN S, TokFE B I AR R AR KA A EAE
FH T 5 2 B U I R e AL RN B IR 5 ;- if
FUBR N Z AL TR B R B B B, el
AT AR T8 [ 25 52 80 F 2 A T 22 Kb T2 AR TE R T
BRI B A AR T, AR KA
BIEFE AL BN AR B RE 1L

AR MTS815.02S8 4 ey A il 5 A7 )2 52
KRG, [T =R, fLBKE &KiBIE,
B A BI04 I8 7 I8 A ok R 98 3% P AR Ak R S ] 1531
ANTFLIE 7K B WL A (1 8 5 55 AR

2 #MENANBRBKBESKSESE
MERLE

ST S S iR AR TIG K A 1) S 5 15 2
ANy - AR FRERGZ N LA SN
A BURRPRERY B YRS B B WS N AR AL,
BB BRI B BEAE, S ONZEBRIK 43 Gl AT 5K
5, HMTE TR AN RN ) AR B K 5
5 S 5L AR S LA TR I R B B AR AL
2.1 RBrAEME

K 0 A3 T S S 00 5 35 S FRL B A 4 4 SE G
IPRPUAT T % s, 2510 1.

EHE 1 AL, SEEGRE S 2RO R R A SR
TP VS (TP D ATV S T ol o R 4K 5 NP L 1A
12 U, JEREY S, FEATT WL 3~5 AN 120° A (L
Bl 1(b), (c))s A — i it FLiR A (1 ORIk,
JEJEHAS, B IR A S A WRAE, R
SR JZEGE AT AR (L 1(e)), AR X - S Zeqir it
SO RZ Gt BT I (TEM) SESG,  m LS00 e e 3 22
FH R0 AP S B AR R A R SR 2 S5 5 L
WAL, A Hh AR R TR e A
22 REBKSBUREZEMHEXERE

M TRBIERARE, HTA A BRI E /N
CABCASREI B, DR IHR FH W A 200 52 A TR B 4y
PE, BRI - I TA) P FL RS TR B 1R A4k, 6T
He 86 B S FLAR A R (0N A h 2615 B A T
BIEREE . SER UM ENL AR, HBiER
CIVEa N e

1& Ap, (i—1)
k:xgmmﬁzaﬁr} (1)
A A EHERAEATEL m SIS (m=5.26x
10™%), Ap,(i- D)FIAp, ()5 BN H | - 1ATAI i 4T 935
BIEEM, kK BB,
2.3 XEIE

3 FUHT 0 2 Bl e I 7 52 0 300 T b v i
Heo AABSIess RAA A E, %S R



VEXsE, S BEARVEE SN ) B BOB KSR 9516 588 1SR FT *3091

28k Hi1
10001
K: BA (%)
= 800f I FAAE
' IS: FERE
2 S: KEA(D)
;j 600 Q: BHED) K
@é
1 400
s
=
& 2001
0 1 1 1 1 ]
5 10 15 20 25 30
ATHHFA /()

(a) W X - FAATHEE

-

(¢) X12X10* (%% 16685)

*1

(d) X12X10%% % 16686)

K1 lbea s e gk
Fig.1 Photographs of identifying samples component
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Table 1 ~Strength attenuation and permeability changing by water weakening under different stress stapes

JEF/mm . . . . .
N , K B VR RO BAGE AR s
3 WK SLPKI (8T il G GORE S A A S o
—— /MPa  /MPa  fff  /MPa  /MPa R 3

HB10-3 50.07 9526 5

HB10-5 4999 9344 5

HB10-4 4997 9410 5

HB10-1 4955 9500 5

HB10-2 50.13 9416 5

HBI10 - 6* 50.02 6296 5

3

3

1

1

TeK IR 5 81.63 - - 35.78 - - -
FAPERT B 22.93 MPa 8293 7173 0.135 3520 32.09 0.088 0.057 920

SAPEE IR BE 45.92 MPa 82.93"  70.15  0.154 3520" 2643 0249 0.072446

MNAF AL B 72.80 MPa  85.56 - - 3520  35.00 0.006 0.130 556
TR AR GRE B 32.30 MPa 81.60 - - 3230 17.31  0.465 1.436 000
RAGRIZI B 37.54 MPa 62.50 - - 37.54  20.09 0.465 1.597 708
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Fig.2 Fissures connectivity and selective enlargement of

specimen #1
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Fig.3 Complete stress-strain curves of specimens by water

weakening under different typical stress stages
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Fig.4 Curves of rock permeability under complete

stress-strain course
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Fig.5 Inner cracks development of exploration holes
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Fig.6  Variation of cracks gap width with increase of radial
depth
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