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Optimization of 3D Discrete Fracture Network

Modeling Technique and It’ s Application
Li Dongwei,Liu Jian,Chen Liang,Cheng Gong,Li Weiqiang
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Abstract: The 3D discrete fracture network ( DFN ) modeling is an effective method of revealing the 3D
distribution characteristics of fractures in the surrounding rock mass of underground engineering, and the DFN model
is one of the essential input data for the evaluation of stability of underground tunnel. In the paper, the DFN model of
the surround rock mass of Beishan exploration tunnel ( BET) was established, optimized and then applied in the wedge
analysis. The probability distribution laws and parameters of fracture occurrence, diameter and density were firstly
obtained by analyzing the outcrop survey results. The DFN model was then generated by Monte-Carlo simulation, and
the validity of the DFN model was tested by the wedge analysis. In order to enhance the reliability of the DFN model,
the tunnel mapping results of BET were imported to update the probability distribution parameters and to improve the
modeling technique. Finally, the updated DFN model was successfully applied in the design of tunnel section and in
the prediction of dangerous blocks. This paper improves the DFN modeling technique and proposes the approached of
using the DFN model to evaluate local stability of underground tunnel and to optimize the design of underground
engineering, and the achievement provides a technical means for the development of the underground research
laboratory and other similar underground projects in China.

Keywords: 3D discrete fracture network; stability analysis; auxiliary design

] AR BB (LA TR LR 1 IR A s
FLARPE R TR AR AR E PE A2 e 7 R
FRP AR T R E T 0 W2 WAk TR BT B — A WY, B B ]

o4

e

«  WFS B #A.2020-02-08 (&% FE)
YEB B LM (1991—) 3 28 N i, TRRO, 32 20 D2 v o g b Jo Ak 8 TG PO F 58 1A
E-mail: 1dw112245@ 163.com
BB  }yR T =% (B T.x [ 20141306 5)



2020 4E55 5 ]

A A YRR I 2 R AR IE S T AR

A R AR E T RN BB R, ek B —
., Mz sh &, NGt & L Bk, Ak
T 4R SRR M — i I M SR A A A R
ARG 53 B T B o3 1 345 24 B R 58 43 A 452 A4
FZH, 4k 11 15 B Monte Carlo 3 AR 22 57 T A4
1Y = ZE LB 0 2 AR A = 2 L ) 4 4B 4D
MO E A KRR, T35 5% 5 Bl
S X = B ) 28 B AT A T, E 0
SN REFL I Y BRI T 4
B 19X 245 EEAST L AR S AR 98 Uy T N, A
IV FLAAR TR ] 55 Sk 2B A G 347 A Sb 78
SRAE, IF R P T B ASL 7 hAE Jr iEAT = 4R
IELY SR B e R i RV R LB 2 L NUN
THER A A5 AR AR T BEAL-B 7 B A
R AE O FIT T = 4 R AU TE B LS
B S oM iR, BRAR LT ST R SE T S 4
S5 X 45 ABTALLRT B A PV 7 o SRR 22 T T A
I

7Y e Sl i e Y G Y SRV E S N
ST UG TR (HJR A 7R S bR TR h A5 5 5
Sy ARG UE . [R]AF , 76 R O Wy S T
o T AR E e e PR A R W 24 A
A EE A A S BRI, 7E LAERFSE
P BERT -, DA v 5% A b o Ak b L R it R T
FETF S B T A R A A AR B I T
9 I RR T2 A A I8 R BT R =8 £ o
A7 S0 7 T A R

1 EMRREEER ARG ERE

1.1 EAK[FRE

HY A ST B, AN RE A8 WL I 1 R L
T T2 3 o 0 e B A P 1) P A R B A 7 4 T
TEAN AR RIFEE N7 A Y 4 L LB P 2 AL LA
BORBATRN 75 2B = M B R R
#i& Baecher ﬂﬁ:ﬂ1€(ﬁm ,i&ﬁ%ﬁitpﬂgﬁlﬁﬁf
PR — AR B 4, JE R DB BE BAR 7 RAH B
TSy HRA 34 R AE ; @ B £ B4R 5 7R Bl
o HER AU B 8 I S i B Sk R
Bl SR RBREAS X R B2 S Ho i, SRR
B A Y AR B VR S SRR G e e A
FRPE , >R H Monte Carlo J5 ¥R AR 40L = 4k 4 BT [ 28 5L
R(ET),

150/
100

50

B ZHERBEMEEE
Fig. 1 3D DFN model
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Fig. 2 Structure diagram of the wedge’ s instability
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Fig. 3 Flow chart of model optimization
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Table 2 Diameter distribution model of fractures
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Fig. 7 Virtual outcrop section of trial model
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Fig. 8 The result of 3D laser scanning for ramp
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Fig. 12 Ramp stability analysis results in optimized model
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Table 4 Simulation results of tunnels with different widths
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