http://gks.cqu.edu.cn

%36 5% 2 TR K FFR Vol. 36 No. 2
2013 % 2 A Journal of Chongqing University Feb. 2013

XEHE.1000-582X(2013)02-037-08

o ORI BRI R Y R 45 0 4 ) P

X e, F A E
(FRKF a EAIESE;b. LWIRAZEEHHRAK T I ELE TR E, F R 100045)

W E AT EFRAA g R SRS A FHEREG Y, ABREEDEARR TS . AL
ETFAAREEMBY L ERLMAER (PFCID) AAEMT R P& 2 & Mo srpE, it
AT PFC3D W — R FF A A FATRE S F A FER 2Tt PR 2R A KR T Bl
BARER AR R EZRMH XL, ATEBRNEGEREA NSO TR BIET SAER 4T
A, SR T RRREF B FIARLENERREZTENNRED E D FHEGw, 89
TR R AT B o G M A A A IR R A SR S I B B AR AL BB T A AR R

KB R B B IR MR Z BB R AR s ORI )

hE4SES . TUL52 X E AR AR A

Research on Mechanical Characteristics of the Cemented Sandstone
Based on 3Dimensional PFC Numerical Model

LIU Xianshan s, DONG Cunjun
(a. College of Civil Engineering; b. Key Laboratory of New Technology for Construction of
Cities in Mountain Area, Ministry of Education, Chongqing University, Chongqing, 400045, China)

Abstract: Sandstone is sediment rock composed of many cemented sand particles, and corresponding
particle constraint and force bearing capacity are greatly controlled by the cemented property. In order to
better reflect the cemented property influencing on the mechanical characteristics of the sandstone, take the
oil sandstone reservoir for instance, a numerical model based on 3Dimensional Particle Flow Code (PFC3D)
considering the parallel bond model was brought forward to simulate the failure mechanism during shearing
process. The sandstone cemented property is modeled based on random mathematics and advanced
development of Particle Flow Code (PFC), and the relation of the stress ratio, volume strain, coordination
number and bond-broken number and the axial strain is analyzed in detail, especially the contact network
evolution indicated the force chain is important to transfer the external force, which verifies the feasibility
of the numerical model. Based on the above PFC3D model, a series of researches on changing the cemented
radius ratio, parallel bond stiffness and cemented volume of the particles have been done to clearly
illuminate the importance of cemented property for the bearing capacity of the sandstone structure, which
provides a scientific base for research on the failure mechanism of the sandstone under special conditions.
Therefore, the above numerical method is more efficient and applicable for comparatively large scale and
complex experiments, and the obtained research results can bring a new thought for the real cemented

sandstone to research on its macro-micromechanical response and the structure failure mechanism, and also
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is significant for the sand production mechanism, sand volume prediction and sand control measures for the

sandstone reservoir.
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