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Preprocessing of extended finite element method
for discontinuous rock masses

WAN Lin-lin, YU Tian-tang
(College of Mechanics and Materials, Hohai University, Nanjing 210098, China)

Abstract: The extended finite element method (XFEM) is proposed for discontinuous problems. It is widely used to solve
discontinuous problems due to the independence of computational meshes and discontinuous interfaces. Therefore, the preprocessing
that transforms discontinuous interfaces and computational meshes geometry information to topological information becomes
precondition of this method. According to the application of two-dimensional XFEM to discontinuous rock masses problems,
generation of mesh and topological information of elements are studied. Two-dimensional preprocessing program is developed
according to the algorithm of automatic generation of topological information. The geometry information of interfaces and meshes is
converted to topological information which is needed in the computation. The results demonstrate the applicability and correctness of
the program. In addition, the promising potential of the XFEM application to discontinuous rock masses problems is proved.
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Fig.1 Computational meshes

I AT BRTT TS RS, T ANE S T, (H S
ST P G SRR TSRS AN AN ST (¥ ) LA 7 25
10119 1 DN 1 /A TR AR 2 R C S P L P
JEARIT/M T2 ASh, mdiek =2 A
ESETATH S R 1R LA 45 S A 30 M LR
KPR o

ANIEBEE Y A FRITIE AT AL BEELAE: RS
S HON R TCHh $ME SR B B2y o 1830 ST 2
UNEGAR Y A IRt RIGE R T
HIME B A

2 ANEZEARIY AT R GTA

P A IR CIE B R IT N AT B AN SR, R UL,
PR R TCIE AL PSR AL, — 30532 o R
HWTTEMMR, H—Maenmiis (xpid
FURAFAE) o I AT BRICIE I 3@ 3T 4

uX)= Y u,N,(X)+ ¥ a,N,X)¥X) (D

IeL, JeM,
X N (X0 RN, (X) W RTTIE S, N, (X) F
N, (X) W LAHE, AT LA u, Fla, R755 spr
BAnAY ;s Y(X) IR G L oA S s
NRAEs M, OISR, ISR s O S P
T AN E S .

A WITES, s ek B S AT S )
FR AT B0 SR 1012, T AL SR IR
JEAT BRICIEMI RS BT, 25 FE AN ST A R
[ Wz,

2.1 S A

KK ERIER R RS, K5 R S
AL PESE T 00 ZKPA2 R ECH U R FI45 5 BE 25 bR
e, |/

P(X) = min|[X = X" | sign((X - X" )~ (2)

A XTOR P B A X SR ERIEIN A n A5t
THIE A X Kb IR R A

Moés “5PLEE T /KPR e SUT — Tl s e
A, B

¥(X)= ;lco, IV, (X) —‘;co,N, (X)‘ (3

K @, A/K-PEE s By mifE

3D LRIk B B A T IAT— DNF, A
S RTG, ZMoRpREESE T 00 18] 2 FhREATY
RAEREANTT 1) AT 1A s As

B2 FSEETT

Fig.2 One element with one material interface segment
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Fig.3 One element with one fault segment
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Fig.4 Location of fault and elements
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Fig.6 Enriched nodes, types of enriched nodes
and discrete points
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Fig.9 Flow diagram of preprocessing program
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