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Development and application of an improved numeric control
shear-fluild coupled apparatus for rock joint
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University of Science and Technology, Qingdao 266510, China; 3. Department of Civil Engineering, Nagasaki University, Nagasaki 852-8521, Japan)

Abstract: The hydraulic and mechanical properties of rock fractures are of considerable interest in several areas of rock engineering,
such as radioactive waste, dam foundations, excavation of tunnels and caverns, geothermal energy plants, oil and gas production.
Coupled shear-flow test is an effective measure researching the Hydro-Mechanical (HM) coupling character of rock joint. The
experimental device was designed for a fracture to be subjected to normal loading and shear displacement by placing the fracture in a
shear box. In order to retain a water seal between the lower and upper shear boxes and less friction resistance during shear, special
rubber loop and silica sealant are installed between the lower and upper shear boxes. Through nice design, the shear box could keep
favorably sealed under higher seepage pressure. In the meantime, a whole number-controlled computer control system has been
developed to automatically accommodate the change in stress and displacement under CNL, CNV and CNS boundary conditions and
also described to present performance of instrument control, data acquisition and storage operations of the novel apparatus. A series
of tests using the artificially prepared joint specimens is conducted on the apparatus under different boundary conditions. The results
of the conducted shear-fluid tests validate its reliability and practicability.
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Fig.1 Schematic diagram of coupled shear-flow
test system

o

3.1 REHLE FEH R R TR R

Bl i I BAE LR FE NG EHUHERL, T
A BN ARG EHURAREZRE ML,
JHIT 3] 5 i AE_ BRI b, DR i 2 AR TR 28 |

R IR MR AL FE N ER I BT B DI AESE |
LTSS . RIRSAL IS S . BTN g8 HE 4% 1 DY HE
YA, T A R 7 % A T (R 350 R b
SRR, AFHAESENIEE R (5000 kKN/mm), T
VEPRRTEE ;s BYUIINEHELLBCEAE S o0 b, fEdkT
BY PRI I 2 R i iR S R L HE B N UERE N, K
o St I A ST, B AT AHEA T AR Y (R B )R8

A 1) R i 2 o R G K AR [E DOLL A ) J 3
1k EDC EC il IR il 2, 1l 2 Rt
s hlgs, HAZANN R, ARSI E Ay e
O EATATE RS AR TR 1 B i m ) LN
LI IE A ], i H 2 sy 2R AT DASEIR
TR, 76 EDC Hnf LLBEE — AW 5 lE
T, BRI A B (9 1 N ) 5 AR TS
L WA A R S U 54y BEDC il @
T, PR AT LS KR . X R I RELE
LA R 4 2 R 2 TEVE SR . EDC IR
s ERAERE S PR ThREAY, ATLASEEL A ZhARE
H 3 0 K (2

BT RAROUFRBIENE RS HAF AT
fAl R LRI 4% . EDC s . RAiZ ARG
SEIN 2 AT R (WEIBIE RS IE sl fE8Y
DG /K D3RS — AR B R s
AL E, JHE EDC &5 KA h s E ANk
FZPSHEIE, SRR R R 25,
SCOLBY D AR IiBIE R ZE R R . i L
A LA A FIgR 9898 e sl

BTN EE S 200 mm (JKIBE Ty ) x
100 mm (BiETEEE) x100 mm (). BETIY)
Fd szl S U R w7 o s T B ) Y NG o o
B PR SG FEIUIS N ETDMMA. R
BRI N IR K. B d R AN T SR I
T AR, e ER S R R R 3 H (1 SR 2 T
ARG, GEERE R .. B2 B B L
T, PR/ BRI A, A
2, AR I AR, R

WlE IS T B B B B R0, i R s
W 75 s 7 B B R T S 1 DY A S L T

dab, RIS e R e ) ) R A A B2 2 T
Dy EERS S, I TR B BRI A A
P Byt b dab AN e ) ) e i 38 RS
RORKR G B, 3 B P I . B )
AT AN ERALI LA RE BT DTS K, o5 —4L
AHAL: RIIMRTAT AN UKL, B
HFEBTUIE K .



510 4

EERNNI O TRIth (€ ey S B LN IR Y NE N A= N iiTh s W VA 3203

3.2 VLI NIRRT IR
AIRE & AT AT 3 R BE M A N
HBYYIBRRL: vk ard (CNL). 1H 2 1)
i (CNV) FfEEiEmNIE (CNS). fEE kN
I R A A (A B T4, w] Y R4
FEXT I TR A AT A A il S B P v ) I E
(R, SR I A5 30 R ) Ny 59k ) AR T
SRR Ty W B (LA A28 o SR e 42 s oA S
el MR VE NI BTYIRE (CNS) 3& T KK
I N AR A A AR TR ) . e W) [ FELA 1 AR B
FRAE LT NIEE K, AR
K, =E/(1+v)r (D
L EL v HHSE R EFARA L, » A

A SR

N L I s e

LVDT

wor B 1IE I
R, I B BEEN

SO ik, (7
N (e N Ggn e e
AR Nk i, (R, (0

PID #5045 JL 5

BIY). R AR S A

| ST AN R R K:%mzéﬁ?@Wﬁﬁﬁ

3.3 HAEBEE MM BRI R

A= R X EA AR 2 8 IE AR
A B ER N AL A T, A B HE mr 2 A
B RIe. BRI IT. 28w ke
RERITTUL BT UI ARG s, Wl 2 Fros. 4
BRI 2 BT A FE Y ) A% B AT LVDT AR 47
e MEAE HEE T8V L LVvDT 2247 vk
ITLREME s BTV i 8 V) 5 0 B AR AT
KE o BECA IR TR G R ITE RS 3 ML
/2L v = | (ST ST B € R i E N E i A U7
TPEANBIE R ) FEE AT 2 G B I R s
Tidefit . A% E Al 32 7111 AD/DA/DIO #4544,
SRt T PN ISAT RS, i T AR IR ) RSN A
Perm TR

AD/DA/DIO #: #i#i

LabVIEW
AR BRI . AR A7

T
D 7 i
s PP ——— !
Cj|ﬂ%ﬂ%%hﬁﬁm|,
|JAD/DA/DIO it '
: g |
: 1= l
1 1
' |
! 1
! 1
! s . :
1
1

B2 HEREEHE

Fig.2 Schematic diagram of numeric control system
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