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Research on shear mechanical properties of rock joints with different JRCs
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(Institute of Geotechnical Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Ten standard jointed curve proposed by Barton is taken as the research foundation with
the model of rock joint generated and direct shear tests under different normal stresses conducted
by PFC. Relationship between JRC and the peak shear strength along with development rules of
cracks at different JRCs and normal stresses are studied. The results show that test results of
simulated joints correspond well with that observed from physical tests. The peak shear strength
increases with the increase of JRC and normal stress. Micro-cracks are produced in joint and con-
centrated in larger fluctuation. The number of crack number increased with the increase of joint
JRC and crack number increases linearly with the change of normal stress.
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Fig. 1 Calculation circulation flow chart
1.2 FATEENRBERAETRAEFEE
AR AE B R AT LU LA P IR
A 6 I AR R R — A PR DX T B IR AR
S 3ok i v S A UL B 0k G S A A IR 5 R Y
Rl R — R LU, AR5 A B A RS DX I A
KA Y LD Az B — A 2 B R ) TBORE 5
B Ak T R/ N RURE 22 [ B 42 fih AR SR ) 9 oF
MRS o AR RUBORL A9 3 R b, A A BOBURL 25 b T B
TEARZS BV 55 ) FELRURL AT AN 42 fioh o DAL FE AR R Y 358
TR AEAEF L B s w3 ), AT A FISH i
O AR L BR o B — A8 IR T A T 20 0
ZH, TSR 5 UL S J0 JE A A0 ) 1  EJ
s B AL B A I ) AT AW S B PR
ZAS 38 AL Pl 4 6 Of it A ) 5 WL
SRR A B U TR A5 1R 5

50 mm, & BN 100 mm, S REAR U S50 A0 42 il 20
A AR TN Y AIF 5 R SR AT, AR SCRE LA A
A RE R FH 422 fioh 285 45 A% AU vp (1 S 7 286 45 45 8 (Parallel
Bond) ,

M 2 v al L AS 3] 5 AR 0GB Ak BT R BR E N
27.5 MPa, WE{E W 2% 7 0. 008, R it ] DL A5 381 38 A
TN 3. 43 GPa, IS A AN 1A ERW A .
REER 4 SRR 1,

30r
25F
£ 20Ff
S 57
=10t
5,

0 1 1 1 1 1 ]
0 0.005 0.010 0.015 0.020 0.025 0.030
N
&2 pg AR i 2
Fig. 2 Stress-strain curve
1 AHEARSH
Tab.1 Sample mesoscopic parameters
LN WORLEE  MORLYD Wik RERAL
Il 22 WU EE e R EE R B
W-K,/ K,/ K./ o/ prop
(N/m) (N/m) (N/m) (Kg/m*)

W

5

A 1.5X10" 1.5X10% 1.5%X10° 2700 0.15

REE 1.5X10° 1.5X10° 2700 0.15
JiE 4% EME WmE EmE W
o B34 S5 SENIEE Z5RE 4R
fric por-K.,/  pb-K./ pbns/  pbss/
(N/m) (N/m) Pa Pa
Bri =2 1.5 1X10"%  1X10%* 3X107  3X107
R 0 0 0 0 0

A ) A L 5 U AR R A DL RT3, AR R
/A 100 mm X 100 mm , R 248 KNl 2 R, ~
Ry 197 2 53 A5 Ho Ry = 0,000 2 my Ry =
0.000 4 m, WKL G £ 30 062 4>, HFEEH BT
VEHM, E3Iam 3% 48 5 8AHM. Ty
G 12 .28 6 F 8dlal, iR b )y Y OO
L FE S E R B Rt AR, BRI & L —
EMEE AR, T &R, TR
[V ) 2 7 25 A 3 Y 8 7 B AR E IR |
T T T A2k ) N ) AR R AR R R . XAT
Vit F 4 FISH pR ZCE IR 30 0ok A v 8 3% A T
ETIQEANE-S - DY:Ev Yi P 3o /NS N i A Wiy € 0
$ 30 % N W 3 50 )1



392 PG 22 B T2 24 (2017) 45 33 %4 4 1

Bl 3 A A B g6 AT

Fig. 3 Rock joint model for the direct shear test
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Fig. 4 Ten standard joint roughness profiles
T IRARE RS B M 4 B A KON 10 em (R AR AR 4
) EF T R EOR N 10 S5 ih 2k HE AT kG B
FAHE LRI 5 000 A b5 21 RS BE 35 0. 02 mm,

15 PFC & A0 19 B 450 180 v, =3 2 8 48 o o
JSET fir & #4738 &, W /N B 100 B, & i iR
1o JEE AT bR U A S e, Y HE B 8 U L R
AR R 45 1O Y LG A Y i 2 5 A R 2 B
S0, 2R T RE By Y B R v R A A K A T sk
5 b A AR T ARCR L BEHE R AL fric WU 0, =
L A 1y B A R ST e

2 HEREEUAFERSH

B AT AN R m) B VR R AN [RDHLRS B2
AT P BT 9 EE LA 3 A, R ) ) R T R R
0.5 MPa,1 MPa,1.5 MPa,2 MPa,2.5 MPa #l 3
MPa, FH B B 15 8 77 3 0 45 BTk B 4 41, JRC 43
HH 2~4.6~8.10~12 Fl 14~16, 115453 B 115
RGBTSR IS LS FIC M TR 2 h, ATRAE LAY
RS B JRC LA K 1) B 3 AN [ B 359 %6 e 5 5 i
WA ) B8 AR AR R 5

2 PLOTTR BRI SR

Tab. 2 Results of peak shear strength
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Fig. 6 Curves of peak shear strength under different
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Fig. 7 Change curves of shear stress and crack number

in the shear process
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Fig. 8 Schematic diagram of crack after the shear process
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Tab. 3 Results of crack number

17 L AT JRC T3V Ja REUH /A
71/MPa 2~4 6~38 10~12  14~16
0.5 19 49 75 109
1 22 57 82 115
2 32 60 100 134
3 46 68 114 150

WG 3 AR 18 9 i 1k e B — 2
W, B S HRE B TRC B 56 5 i 2k, B A b S 5
HORIREE JRC MR N REUE. T AR AN A ik
[ N7 ) 25 AT S URE BT D15 7 AR R R EUB S TRC 1
SRS AL B Y BHUMLRE S8 OR RSO H B,
S 7 Fros iR VS
160 #0.5MPa
140f & 1.0MPa

120 = 2.0MPa
<(100— ® 3.0MPa

B o ANEBEmMN AT JRC SR HXRML
Fig. 9 Curves of JRC and crack number under different

normal stresses
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Fig. 10  Curves of normal stress and crack number under

different JRCs
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