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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.

Key words: rock mechanics; finite element; generalized joint element

0 35l
HA AR JFIETER BB 5 AT ) 2 AT
FURHTAY IR, RGOy e A AR E 220

jillf3

SR BARHITT,  H AT FE e 22 0
ml1-2]

IR ICIELE 20 4 50 4FEAC™ 42, AL A
BN, FENHS L — AR I, AA T
22 AT BR TG T VR I kiR T 2 W 24 o R 1 Se 2P,
N TS A TR, A TR A A
Wr AT S ) — S B R TR Y, LR AR T 2
Goodman 2, Beer® | FmeMe OB | etk & Fh
TP BEOTAARRIY , H  fs Ay AEA0L Y S A )
M T H . X E oA R R T b A s SRS
], SR R AN TR 2 SR FH W2 g 2 Ui 2 B
IR AN e Ky N g W), 03 55 2238 0% Ry £

BN AL B ARG I TR R RS R R, Bl Ak
BRI ST IR X — A BT AT A
ARG R, R EAME S A ROGHEY T
P 77 T I TE B A 1T, BRI 2 il B R
RLCHUAT I BT T A RSO e R 70 M 1) SCik
. Bk, HE R T A 3h A RLN
I AN EEEAT WA B 0 AR T BT, SRR AT
PR ITIRREAT B 5 RGO R K5 A A3 ) R A T
AU LA R SO AR 2 —

B H RTATAE AR ) L, A SRR — R IR,
ARV BT RN R RSN IR SO B AR TR AL A
SRS, 5 SN e AT R R A E, T

Hrod A1 8l & 2 QL) U AN ZEHEAT W S8 ) 2 i

EEWMB: EXRARBHEESTE (51074152
Yk BEA: 2014 - 02 - 21



510

ForplE, A —Fh SR TAR Y 1935

P, WA EER KR RGO I et AT A P

1 1R’ w

XS A A, B AR IR AR AL T

P DTIRIZEZE K T B T IR ook, PRI AS SC s —
SRS 2 AN A SO BT, e L 1 R,
BLFEAL T B L7 HARRAZ Wy BRI 05 s AT
PR HARRAL A B e i R RN A
IPHAN BT o 122 W HELGCR A CA R s Ok
PABTEAR N, ZWEANTE s @) SCT5EETT P 15 2 P 11
w A P%wﬁﬁki%ﬂﬁ RS ) K AR
g, WA @ HEPPAMTE 14T .

( ) T4 SCIVELE

Z,Wi v
o XU

AR

(b) =8 SUCWET
B1 I XHEEAT

Fig. 1 Generalized joint element
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Fig. 2 Definition of vectors in three-dimensional joint
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Fig. 3 Definition of vectors in two-dimensional joint
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Fig. 4 Geometrical model
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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
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Fig. 9 Comparison of transversal displacements
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Fig. 10 Comparison of vertical displacements under different

normal stiffnesses
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