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Abstract: When the traditional joint element methods are used to simulate the failure process of rock, it is necessary to increase
the elements and the nodes, and the data processing is extremely complex. In order to more efficiently simulate the interaction
between nodes in the finite element in fractured rock, a new simulating method is proposed. A simple interface element
including two nodes, called the generalized joint element here, is suggested. Its fundamental equations are deduced, and its
element organization method is offered. Using the generalized joint elements to simulate the joint in rock, it is necessary to
increase the elements compared to the finite element mesh, and not necessary to change or increase the nodes. Numerical

experiments of simulation of a rock joint indicate that the generalized joint element method is effective, and the accuracy of

stress with the generalized joint elements is equal to that with the traditional ones.
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Fig. 1 Generalized joint element

Fig. 2 Definition of vectors in three-dimensional joint
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Fig. 3 Definition of vectors in two-dimensional joint
SRR PO FEE R A A
p=|% 0 (16)
o k|

FUAE T E—FE, AR o B oS
JEL T T REE
Ka=F . (17)
AL B L ITAN Y ¢ R R T B AR R S A A
Rt
AL XATE T LA R Beer JT5e )
S — Ak . F Beer T SEE T CAR L,
R Z WA RS i Xy MR )k &y 3
TCHIFEREFEHE T . ST EAE S . AR, #EK
F T R Beer BT 58 35 (AR R A0 D), 45481 B TR
— YT R A (M ) ) B T pR (= D,
M) SRR G s A IO TE R AL N=1, (R4 1T HE 0
—MRH 2, 3 MR R (C4ER D B3 4, 9
AT s (e D, Ty SCW R T Ve L
FEGETHLU/ANTER A T 1 AN e, IXPANAN
MEEAMAER 1, 2, 4, 9, 11, 12 ZRA—R),

3
T i i — AN U R ) SOV BT R R B
Jiiks TR 5 v A Rk
— KRR AIREE, Ky SRR AN 50, 35
A1 100 mm, SRR E, TASZ AR, A
—JEREN 1 mm W EEET A, HAKDLE 4. BERHIN
THA R R B ST ELUT AT BR G MRS AR A (IR
Bl 5O AL AL G0 2 B s AR BRI RS B C LI 6

AT B A R T RS (LB 7) , AFEETY
FHIAT BRIC PR AR AL (0 8 AN 8 15 6 ThHifA #oe, St
30 AN AL AR SR A R T I A B T RS AR A A
10 /> 8 19 4 6 AR IGHI 2 MR T, 3t 38 AN
s BT SOV BTG AT BR TG AR AR AL B 6 A4S 8 Y
A6 TR ITA 16 AT SCITELLIG, 36 30 AN,
AT OLRAZ) SOV BT LA A il R e e L A
IETE, ANTFEBINY . ) B G A BREE B
.

(0, 0, 100) (50, 0, 100)
(0, 0, 75)
(0, 0, 0) (50, 0, 0)

4

Fig. 4 Geometrical model
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Fig. 5 3D generalized joint element model
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Fig. 6 3D joint element model
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7
Fig. 7 3D finite element model
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Table 1 Information of generalized joint elements
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Table 2 Parameters for mechanical analysis
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Fig. 8 Comparison of vertical displacement
’E -10
g
E
g
—=— WE NI
—— WL ST
—-60 1 1 1 1 J
0 002 004_ 006 008 0.10
3 /m
(a) TR SIHERH30.24 MPa
0 r<;__.§
=50
0
g
S -100
B —=— MR
& —— BT
-150 -
-200

0 002 004 0./106 0.08 0.10
m
(b) TR F14ERH30.66 MPa
9

Fig. 9 Comparison of transversal displacements
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Fig. 10 Comparison of vertical displacements under different

normal stiffnesses
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Fig. 11 Comparison of vertical displacements under different

tangential stiffnesses
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