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An Analysis of Fracture-Damage Process of Sandstone by Brazilian
Disc Numerical Simulation Test
HOU Ling' YIN Xiaotao®
(1. Faculty of Science Xi” an University of Technology Xi’an 710054 China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics
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Abstract: Three Brazilian disc numerical simulation samples of sandstone were established by PFC2D
they are homogeneous sample samples containing dia. 0.2 mm mineral grains and dia. 0.2 mm pore.
The 5 analytical circular areas with radius of 5 mm each are set up at the left right middle upper and
bottom of the test specimens and the stress values at the x and y directions are analyzed in the loading
process respectively. The analytical results indicate that the existence of mineral grains can greatly en—
hance the mechanical behaviors of sandstones. The stress in x direction at the inner analytical point is 10
~100 times higher than the stress in x direction of other cases and the stress in y direction increases 1
~2 times as much as that in the same order of magnitude. The pore existence can weaken the mechanical
behavior of sandstone and the stresses in x and y directions in the same order of magnitude will decrease
by 1 ~2 times as much. All these indicate that the stress changing monitored externally differs greatly
from the internal stress changing in a material. This phenomenon is caused by the differences of material
constraints and boundary constraints.
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Fig.2  Fracture morphology of numerical specimens
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Fig.3 Macro-stress-strain curve of sandstone

3

0.043

MPa.0.330 MPa  0.022 MPa

13.5 MPa.71.2 MPa 3.77 MPa.
3.3

Xy o
x 4 y
5,
1(a) o

http://www.cnki.net



75

B ) 25 B 0] 22 i) 25
30 60 90 120 150 180 210 0 50 100 150 200 250 00 60 120 180 240
(OO 1 )T TeTeTeTeT -V RO T T

(a) BT (b 14 WAL (e) AIFLETAAMT
4 5 x

Fig.4 Stress curve at five point in x direction
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Fig.6  Evolutional curve of stress in x direction
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Fig.7 Evolutional curve of stress in y direction
6(a) ~(e) . (a) ~(c) 1.2.3
x o X

6(d) ~(e)



77

7(a) ~(e) N

% o
1.3
Y
7(b) y
o 7(d) ~(e) 4.5 y
1)
2)
1~2 o
. M .
2006.
I 2010 (6) : 57-59.

Lii Zhigiang Lei Wan Xiao Hongyue et al. Application
of TEM for advanced prediction in tunnel J . Site Investi—
gation Science and Technology 2010 ( 6) :57-59.

M .

1992.

J. 2008
27(9) : 19224938.

10

Jiang Fuxing Ye Genxi Wang Cunwen et al. Application
of high-precisin microseismic monitoring technique to water

Chinese Journal of

2008 27 (9):

inrush monitoring in coal mine J .
Rock Mechanics
19224938.

and Engineering

2010 29(5) :915925.

Xu Nuwen Tang Chunan Sha Chun et al. Microseismic
monitoring system establishment and its engineering appli—
cations to left bank slope of JINPING I hydropower station

J . Chinese Journal of Rock Mechanics and Engineering

2010 29( 5) : 915-925.

2009 28(2) :366-372.
Liu Chao Tang Chunan LI Lianchong et al. Analysis of
probability of water inrush from grout curtain based on
background stress field and microseismicity J . Chinese
Journal of Rock Mechanics and Engineering 2009 28( 2) :
366372.

1987 (12) :13094316.
Lei Xiangyi. The pore type and collapsible features of Chi—
in China 1987 ( 12):

nese loess ] Science

13094316.

1980 (12) :1203-4208.
Gao guorui. The microstructure classification and collapsi—
ble features of loess J . Science in China 1980 (12) :

12034208.

J. 2009 38(6):
774981.
Yang Shenggi Lii Chaohui Qu Tao. Investigations of crack
expansion in marble having a single pre-existing hole: exper—
iment and simulations J . Journal of China University of

Mining & Technology 2009 38(6) :774981.

J . 2009 29(7):
18631867.
Qiu Jianjun Zhang Hongyan Luo Weihua et al. Impact
of averaged image speckle size on laser speckle imaging
J . Acta Optica Sinica 2009 29(7) :1863-1867.
( )



