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Fig. 1 Tetrahedral element
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Fig. 2 Tetrahedron division of a cube
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Table 1 The number of node
=Y A x AL kR v AR = AR AR
1 0 0 0
2 6 0 0
3 6 4 0
4 0 4 0
5 0 0 4
6 6 0 4
7 6 4 4
8 0 4 4
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Table 3 Physical parameters of layered geological bodies

HARE PR i/ Pa THAR L
RO 2.406E4 0.18
R 2.578E4 0.1
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Table 4 The unilateral parameters of normal fault
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3 HEMERES=Z%ME (a) IERE(D)
Fig. 3 Fault shape (a) 3D view and (b) front view

4 EMEEEEIRERESENEE(a) SO EE (D) xoz FEE (c)
Fig. 4 Formation process of normal fault including diagram tetrahedron of

layered rock mass (a), structural tetrahedron (b) and xoz plane(c)
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Table 5 Unilateral parameters of reverse fault
W7 J2 B /m x J7 18] £ 71/ Pa v 77 [l FEJj /Pa z J I £ )1 /Pa AR g
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Fig. 7 Formation process of reverse fault including tetrahedron of layered rock mass (a),

structural tetrahedron(b) and zoz plane (c¢)
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Fig. 8 Displacement field of reverse fault
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Fig.9 Stress field of reverse fault including the
principal stress distribution in z-direction (a),
the principal stress distribution in y-direction(b),
and the principal stress distribution

in z-direction(c)
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Table 6 Unilateral parameter of strike-slip fault

W 22 JEE B/ m x J T E71/Pa y Ji S/ Pa z Jy I . J3 /Pa AR & s

0.5 10~100 100~100000 100~100000 30

10 EBHEEALERRESEEEE (a) L4 HEME (D) xoz FHEE (c)
Fig. 10 Formation process of strike-slip fault including tetrahedron of layered rock (a),

structural tetrahedron (b) and xoz plane(c)
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Fig. 12 Stress field of strike-slip fault including the
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Fig. 11 Displacement field of strike-slip fault

including 3D view (a) and side view (b) o o o o
principal stress distribution in z-direction (a), the principal

stress distribution in y-direction(b), and the principal

stress distribution in z-direction(c)
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Table 7 Physical parameters of the rock masses

KA Wb 5/ Pa THAA L
BB R R 1. 1043E4 0. 20
FINRHC R R 3. 4043E4 0.25

W2 B 7 49 R 4.5125E4 0. 30
AR R R 5.5125E4 0.34
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Fig. 13 Section geological map of level —767 meter in the Hongtoushan deposit
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Table 8 Stratigraphic parameters of Hongtoushan deposit
)2 Gi 5 Ak TR 4 5 W7 FE S/ m z 519 FEJ1 /Pa y 7] /Pa 2 J5 ] FE 1 /Pa AR &

SH1 BERH R RRE 38 100 ~ 100 100~100 100~4. 6¢e7 30
SH2 FINEH B A 38 100 ~ 100 100~100 100~1. 5e8 30
SH3 BB R R 21 100 ~ 100 100~100 100~2e7 30
SH4 WL BB AR RS 21 100 ~ 100 100~100 100~1. 49¢7 30
SH5 WK B R 21 100 ~ 100 100~100 100~10e6 30
SH6 FHINRHE B R 2 24 100 ~ 100 100~100 100~7e7 30
SH7 L SN 18 100 ~ 100 100~100 100~1. 5¢7 30
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Fig. 14 Formation process of Fy normal fault in the Hongtoushan copper mine
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Fig. 15 Displacement field Fy fault, side view (a) and 3D view (b)
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Finite element numerical simulation of tectonic stress field of

fault F; in Hongtoushan copper mine
ZHANG Baoyi' , LIU Xiaoli'>, MENG Fei', LI Xuefeng’,
TONG Yonggiang''*, WANG Lifang'"*, WU Xiangbin'
(1. School of Geosciences & Info-Physics. Central South University ., Changsha 410083, China
2. Wuhan ZGIS Science & Technology Co. . Ltd. , Wuhan 430074, China
3. Heilongjiang Institute of Natural Resources Survey . Haerbin 150094, China)

Abstract; In order to analyze the influence of the fault on the surrounding stratigraphic rock mass, we
proposed a finite element algorithm to simulate the stress field and displacement field of the fault in the
surrounding rock. Firstly, the stress status of normal fault, reverse fault and strike-slip fault were ex-
plored according to the maximum principal stress, intermediate principal stress and minimum principal
stress. Secondly, the stress-strain relationship was analyzed based on the related theories of elastic me-
chanics, and realized via the linear tetrahedral element finite element analysis algorithm. Finally, consid-
ering the physical properties, i. e. elastic modulus and Poisson’s ratio of the rock mass on both sides of
the fault, fault geometry and boundary conditions, the finite element method was applied to simulate the
stress field and displacement field of normal fault, reverse fault and strike-slip fault in the layered rock
masses. The algorithm was applied in the Hongtoushan copper mine to simulate the stress field and dis-
placement field of the surrounding stratum caused by the fault Fs.

Key Words: fault; finite element method; displacement field; stress field; Hongtoushan Cu deposit



