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Experimental examination of permeability of
deep rock mass under high water pressure
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Abstract Water injection experiment is a particularly useful technique to determine the permeability
of rock mass in deep geotechnical engineering. To probe the permeability of lower coal seam floor, high
borehole pressure water injection experiment has been carried out to analyse the three segments of rock
masses in one coal mine in Yanzhou, and numerous data have been obtained. Based on the formula of
permeability coefficient as well as the analysis of the data, permeability coefficients of three segments
of rock masses have been determined, and a generalized model has been established to describe the rela-
tionship between permeability coefficients and pressure. The results show that the test pressure and the
water discharge will suddenly change when the hydraulic fracturing occurs. The curves of permeability
coefficient and pressure are provided with a significant geometric segmentation, which is stable before
mutation and linear after mutation. Fissures will restore to be closed after water injection experiment,
and the rock masses still have strong anti-permeability.

Key words deep rock mass; water injection test; permeability coefficient; generalized model

YR BHA: 2013-09-09

EETIR: EFE RO IUR REHI(973)10 H (2013CB036003): L5471t i Bt T AR QBT 1) 150 H (KYLX_1401)
TEEEN: WRRA989—), U5, YLTHE KRN, LB, WER /K SCH IS TR T T .

E-mail: huangzhen075@163.com Tel: 15896422172



652 KW 5 24 TR AR

532 4%

FEREIETE TANKED TR, W R AESRK
Fl, ERE KNS T F ML, Bl
ARED™ 5 7K Tn) 7 L 2R Bk o b T RERF 98 U %
VER AR T B BT TSRS 53 8 1 AN 9T
Ko PRERHER GEI At ORI D RTINS AR
Lk, HFRIERAIER I, BRI S KR
(OB o B ARG A AR B 1 E i
WAL TR FE, FRBIENE A 0 VA AR
FASERPER) AN EESRbr . L, BRI
BB A B TR

HIRTZS AT X 0 K 3 1, B 3 MRt
(Fagkb s A AT RS AR 1)
F T AR R AT B 8 73 A A K S L DU AR A
BB AR A 2 AWK 5 KR, B, R4l
R R 52 B JERAR AR s 35 7K J= SR (K8 o i AL IR 7K
I e FL AT B RS B R, 13k
FERBEVERT SIS, PRI E R B85
PERE S SERA I BORP IR IR (H T %Ay
PIAWEBL. T2, HERZRM™ %, Ktk
IKIRK AR R, IEA TN B ILH X AT
G BRI I AR A . O T 3R
G N HBRBCA R RBIENE, N RBCE R LIS fE
TIBBECP AR, AR BEATIRHR T AL 44
Bl KR, DU 2 22 T RS E 2
S

1 BHEKIRLE

1.1 E7KIRIE Xk

EREXA BT I R R DU SR X B A
AESCABALIEAT I K5, A% X - DR IX 3
BB+ /R X USRS IERSTAL, AR R,
ISR X PUER IEAE . 865 N AR
BRI BE 25 K B VUK 5 R R R K 2 A E Kb
BIFIEKZE: T PUKE 6.95~10.60 m, 134 9.03
m, AFLEAOREKEOAKE, FESH RO
PeA TR, JERAR K. AR A S ALl
ARG AT 50+ DU 2K ST 7K B 0.000 060 1~0.024 4
L/(sm). WP RIE NIKABRT KOO KA, ]
R BoE, Al PN, T A S B T
2 R R E , FES KA ELT 50 m,
BB K P P B FLA AR I TR, SR
LTI /K B 0.001 72~0.197 1 L/(s-m), KJFiRA
SO4-Ca-Mg K o B X I PR 5 57K 2, R RER,
K o

1.2 REFHENA

KR —AEALEAK S — ALK VL AT
FEARIER, Wil 1 s, 7ERKFLH R B R B A7
B K A s, T8 R e 28 S K AR
2, HAEAL D 2R R Am e AR RAKALEEA
JEKZE . W TR 3. AU T HE 2008
BRI, WK AU Eedem s, LR
R B, XA KL K I ZK H RefE
M 2 b IR/KZERH 2Z2BQ-3/21 i A8
WRYGE, RE ik 22 MPa. Bl /K FL 5 IR
FLE R LA 2.

HIKAL WAL

EHE e ok AR
N g g == KR

A

¢
* A

L § A
e ) wal
'
!

Po |—= K
== R P e

K1 R E R R
Fig.1 Schematic system diagram of
water injection experiment method

A
KR

1 B

(a) MWikfL (b) KL

K2 3Kl K

Fig.2 Diagram of water injection experiment

AR KRB0 R 5 s g ME LB 2 A ANTR] Y
TiEREAT K, Herbg [ g 7 sl R s K A
H KU TIAEIX — G Sy O I o) A PR e s €
TR VE E G S AR R . s )/
VK 15 min Zo47, Bk 30 s REE 1 IR
s o
1.3 Wikl 4y

AR5 M AT BB ALBERE, 20 N AR
WEZ R Yeda Aomdie. Hoh Ik K



F4M

RS AL T ACKAE AT BB TR DL 653

SRR B 17 JAE 55~65 m Aidi . ARG 17 S+
DU 5 7K J2 ) ) B JE A 2 A A T I3 e KR 56, BA
bR 2 R K T AR 3 i 3 AN 2 B
51 MRBELL 18 J R 22+ AR T THI R 65 T 7
Aok anmbs s 5 2 WRB 2+ KR =
IR 2B 8 3 AR B 204+ =k 5+ P9 K
Z AT Ve b e WA U R KR 5
A 4 AL, il 3 Fos, b z1, z2, 73
iU T EK, C4 BhiFLH T, KL 7K AL
[HEESS A 3 m, HifLBEih S EOLEE 1.

N ARRGO o
> 17 ml _—
s | ik

T\{\Q(l

e
A l sl B TATRE SIS
o MRS R E i = JeTi
i 10“‘1 EE NIV St

, 71 gici 6 mimsiwmf;z Pk
g#qL = °
/\ e
(a) Vi A1 (ORLE]
K3 LA & L2 Bkl 7 7n s
Fig.3 Schematic diagram of borehole and
dipartition of test layer groups
1 WAL S5
Table 1 Design parameters of borehole monitoring
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C4 150/17.0 108/17.0 -90 2 51.0
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Fig.4 Analytical diagram of water flow
of water injection experiment
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