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Numerical modelling of structural effect of equivalent mechanical
parameters of fractured rock mass
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wauhan, Hubei 430071, China; 2. University of Chinese Academy of Sciences, Beijing, 100049, China)

Abstract: The structural effect of fractured rock mass on equivalent mechanical parameters is studied by introducing a new synthetic
rock mass technique based on the discrete element method (DEM). Through the controllable change of structural parameters in the
three-dimensional (3D) rock mass structure network, the corresponding synthetic rock specimens are produced, and numerical
simulations are carried out. The results indicate that equivalent mechanical parameters decrease with the increase of fracture density.
Particularly, the equivalent elastic modulus is the most sensitive to the change of fracture density. With increasing the fracture dip
angle, the equivalent elastic modulus increases and its standard deviation decreases. While strength parameters decrease first and then
increase to form a U shape with increasing the dip angle. The equivalent mechanical parameters decrease with the increase of fracture
size. Meanwhile, their standard deviations increase with the increase of the fracture diameter, and especially the uniaxial compressive
strength is the most sensitive index. Moreover, the dispersions of the fracture size and dip angle have little influence on the equivalent
mechanical parameters. This study can provide certain references for studying the structural effect of the fractured rock mass on
equivalent mechanical parameters.

Keywords: fractured rock mass; computer simulation; synthetic rock mass technique; structural effect; equivalent mechanical
parameters
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Table 1 Mechanical parameters of rock matrix and
fracture of example case 1
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Fig.6 Calculation of equivalent mechanical parameters
of rock mass
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Fig.18 Relationships between mechanical parameters of
rock-mass and dispersion of fracture dip.angle

ABUAR A I, 1708 10 HBIEE R briE
%o A WAE ZHTHE TG, Fisher #4 k A2 4L
XA WEER 1A SR AK, ME Rz 4R
A K.

[FIRERT, B 19 45 T 0 a0 2 S8 S5 45
TS 2 IR L (R SR M E BT 8 2R, U A
SRR, ARSI S B SR T U ) 8
HIRE FEANBURR

00 o R ow SRS
20 b e b s R
& 10| e — ke
@r
N o e L. ) S .
7L£D< i ..............
e 10t
S+E
720 -
730 1 1
-80 -40 0 40 80
Fisher %1 k 254b. 2 /%

Bl 19 BRI SHN R BB E SR T
Fig.19 Sensitivity analysis of mechanical parameters of
rock mass to dispersion of fracture dip angle

35 FENLRRR TR

WML ST (MR ER) 2tk
I A RS E SR o Sy T B R T
FR5EME 1. 34 54 7 9m, AL EARHE 10 4
FEA, THEAR RIS 015 S 5P S EAE A R 4
TR T AR PRI SE N E 459
AR M Fisher 4345, Fisher 207 50 k N {E 30, %
R 2 FE A TP AE P30 =0.01 m=3,

Bl 19 NS5 T BLAR S 08 3+ 7 m AU
WA R

C,‘,,/’ V4

.
Z 4

/////

(a) EMWIMERTEMEN3m

K20 ARgHERTHBEEN AR REE
Fig.20 Examples of numerical specimens with
different fracture diameters

(b) AT EARE MBS 7T m

B 20 25 i RAETE SN BRI IR L 6 K



3838 = +

J oz 2018 4F

H RIS RS RCE 1 715 2 K5 R A (5%
F, HPROR&E RN 10 AL 1T
{5, 17709 10 ABUUL RIObRHEZ . AT AESS AT
BARTE 1~9 m JuREINARLN, S EEH12ZH
KRS Mt BRI TR R, SEROIE S
MIRSERERE. (hRiEZE) BESS T ELAR I N T3

21 ¢ 1.1
< 19} 1.0}
o
Q 17y g 09
I 15 < o8
| =
H B 0.7
11 W&
= = 0.6
b 71 # g5
5 P 0.4 P —
0 2 4 6 8 10 0 2 4 6 8 10
ZRHEAE/m ZBEEAE/m
(a) SRR R (b) SRFET
41 ¢ 451
39} L 4ot
- 37t % 35F
X 3¢+ @ 30}
£ a3t 2
R ]ﬂ 25 L
& sy 2 20}
== A
= 29 F =
a1t & 15T
25— 10—
0 2 4 6 8 10 0 2 4 6 8 10
ZBREA/m HBEEAE/m

(c) SFEERES

B 21 #ENFESHEERBRTERE
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rock mass and fracture diameter
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Fig.24 Relationships between mechanical parameters of
rock mass and dispersion of fracture diameter
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