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Method of determining deformation modulus of rock mass based on
three-dimensional discontinuity network simulation
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2. State Nuclear Electric Power Planning Design and Research Institute, Beijing 100095, China)
Abstract: As an important parameter to characterize the deformation characteristics of the rock mass, deformation
modulus is one of the basic mechanical parameters in rock mass engineering design. Based on previous studies, a
method in determining rock mass modulus of deformation is proposed on the basis of three-dimensional disconti-
nuity network simulation method, and then a three-dimensional network simulation program and a RQD values
calculation program were completed. Taking the rock mass in a hydropower station dam area located in the south-
west of China as an example, a three-dimensional discontinuity network model was generated by using the Monte
Carlo method, based on the distribution form of geometric elements of each preponderant discontinuities group
from statistical analysis, and thereby obtained three-dimensional RQD values of rock mass. Deformation modulus
and the quality of dam area rock mass were then evaluated and compared to drilling data statistics method and
in-situ test. The results showed that the relative error between the estimation result based on drilling data statistics
and the result of in-situ test is up to 31.62%; the relative error between the estimation result based on
three-dimensional network simulation and the result of in-situ test is only 2.56%.This method takes into account of
the spatial anisotropy of rock mass quality, which provides a more reasonable evaluation for the rock mass quality
and parameter determination, and meanwhile provides reasonable mechanical parameters for optimization design of
the project.
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Table 1 Probability and model parameters of geometric elements
/( m™)
/(°) /(°) /(°) /(°) /m /m /mm /mm
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Table 2 Deformation modulus calculation of dam area

rock mass
/MPa 78.51 8
88.12 17
RQD/%
51.36 13
/cm 35 10
20
( ) 7
RMR 62
58
24
E./GPa 16
3 Wtk
(2 a
RQD
88.12%
RQD 51.36% b.
C.
24 GPa
16 GPa
18
23.4
GPa
2.56%
31.62%
4 % it
a. RQD
(Ty2)

b. RQD
(Ty2)
c.
d.
RQD
525 3k
[] . M]. 1988 1-4.
[2]
M]. 2002 69-71.
[3] SWOBODA G. 0.

1997 16(5) 502-505.

LI Ning, SWOBODA G. Discussion on the application of nu-
merical methods to rock mechanics and engineering[J]. Chinese

Journal of Rock Mechanics and Engineering, 1997, 16(5)
502-505.
(4] : .
2004  29( 1) 1-9.
LYU Aizhong. Some situation and progress in rock mechanics
study in China[J]. Rock and Soil Mechanics, 2004, 29(S1) 1-9.
(5] . .
2007 3(4) 751-757.

DENG Yong. A genetic-artificial neural network algorithm for
mechanical parameters of rock slop[J]. Chinese Journal of Un-
derground Space and Engineering, 2007, 3(4) 751-757.

[6]
[M]. 1996.

[7]
[M]. 1996.



102 -

B MRS B R

% 44 %

[8]

9

[10]

[11]

[12]

[13]

[15]

[M].
2002.

[J]. 2006 14(2) 233-238.
ZHANG Zhigang, QIAO Chunsheng. Improved empirical meth-

od for determination of deformation modulus of jointed rock
mass and its application in engineering[J]. Journal of Engineer-
ing Geology, 2006, 14(2) 233-238.

DEERE D U. Technical description of rock cores for engineering

purposes[J]. Rock Mechanics and Engineering Geology 1964

9(1) 17-22.

[J]. 2000 19(1) 85-88.
ZHANG Yongrong, YU Hongming, YIN Kunlong, et al. Analog
and analysis of discontinuity network of a rock slop in Jiangxi[J].
Geological Science and Technology Information, 2000, 19(1)
85-88.
RQD[J].
2004 23(9) 1491-1495.
CHEN Jianping, WANG Qing, ZHAO Hongliang. Obtaining
RQD of rock mass by sampling window method[J]. Chinese
Journal of Rock Mechanics and Engineering, 2004, 23(9)
1491-1495.
GIGLIG CASAGLI N. Semi-automatic extraction of rock mass
structural data from high resolution LIDAR point clouds[J]. In-

ternational Journal of Rock Mechanics and Mining Sciences

2011 48(2) 187-198.
. 3D
S I [7].
( ) 2011 26(3) 39-44.

HUO Junjie, HUANG Runqiu, DONG Xiujun, et al. Comparison
analysis on 3D laser scanning technology and refined mesh in-
vestigation of rock mass structure[J]. Journal of Hunan Univer-
sity of Science & Technology(Natural Science Edition), 2011,
26(3) 39-44.

ESFAHANI N M ASGHARI O. Fault detection in 3D by se-

quential Gaussian simulation of rock quality designation (RQD)

case study Gazestan phosphate ore deposit, Central Iran[J].

Arabian Journal of Geosciences 2013 6(10) 3737-3747.

[16]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

OH S. Geostatistical integration of seismic velocity and resistiv-
ity data for probabilistic evaluation of rock quality[J]. Environ-
mental Earth Sciences 2013  69(3) 939-945.
GASMI H HAMDI E ROMDHANE N B. Numerical ho-
mogenization of jointed rock masses using wave propagation
simulation[J]. Rock Mechanics and Rock Engineering 2014
47(4) 1393-1409.
RQD

. 2002 21(12) 1761-1764.
WANG Guoxin, XIAO Shufang, CHEN Jianping. Study on ap-
plication of 3D network of discontinuities to RQD[J]. Chinese
Journal of Rock Mechanics and Engineering, 2002, 21(12)
1761-1764.

[M]. 2008.
BIENIAWSKI Z T. Rock mass classifications in rock engineer-
ing[C]/BALKEMA A A. Exploration for rock engineering, Pro-
ceedings of the Symposium. Geotech Div, Transvaal, Cape Town,
SAfr 1977 97-106.
SERAFIM J L PEREIRA J P. Considerations on the geome-

chanical classification of Bieniawski[C]//Soc Portuguesa de Ge-
otecnia and Lab Nacional de Engenharia Civil, Proceed-
ings-International Symposium on Engineering Geology and Un-
derground Construction. Lisbon, Port, 1983  11.33-11.42.
BIENIAWSKI Z T. Engineering rock mass classification[M].
New York John Wiley and Sons 1989  1-251.
GB50218-94(S]. 1995.

[M]. 2008
115-128.

BIENIAWSKI Z T. Determining rock mass deformability
experience from case histories[J]. International Journal of Rock
Mechanics and Mining Sciences & Geomechanics Abstract

1978 15(5) 237-247.

1. 2012 20(4) 585-590.

ZHANG Guangcheng, LI Huazhang, LIN Ye, et al. Assessment of
joint volume frequency in rock mass and its application in engineer-
ing([J]. Journal of Engineering Geology, 2012, 20(4)  585-590.

(WERE KE)



