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Abstracts: The research results of model tests and numerical simulation in two different loading conditions,
triaxial and direct shear, are summarized. By conducting model tests on integrated samples and intermittent joints
samples, shear strengths under different normal stresses are obtained. Also, the changing trends of shear strength
under various connectivity rates are analyzed. The entire process of direct shear test is numerically simulated using
particle flow code in 2 dimensions(PFC?®). In order to make the stress-strain curve of numerical simulation accord
with experimental one about both integrated samples and through samples, the mechanical parameters between
particles are adjusted. Through adopting the same particle geometric parameter, the numerical models of
intermittent joints under different connective conditions are rebuilt. At the same time, the rock bridges and joints
in testing samples with the fixed particle contacting parameters are endowed, and a series of direct shear tests are
conducted. Then the failure process and mechanical parameters in both micro-prospective and macro-prospective
are obtained. By synthesizing the numerical and testing results and analyzing the evolutionary process of stress
and strain on intermittent joints plane, it is concluded that the shear strength of rock bridges is increased due to the
centralization of compressive stress on it. At last, the failure mechanism of intermittent joints rock under direct
shear condition is discussed, meanwhile, the whole shear process is divided into five phases, i.e. linear elastic
phase, fracture initiation phase, peak value phase, after-peak phase and residual phase.
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Fig.1 Rock mass of marble with intermittent joints
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Fig.2 Samples with connectivity rate of 40%
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Table 1 Cases of direct shear tests on samples
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Table 2 Physico-mechanical parameters of integrated sample
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Table 3 Shear strength parameters of intermittent joints with
different connectivity rates
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conditions
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Table 4 Micromechanical parameters of PFC? particles
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Table 5 Cases of numerical simulation of direct shear tests
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Fig.5 Comparison of fracture planes of integrated sample
after shear obtained by numerical simulation and
model test under normal stress of 2.7 MPa
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Fig.6 Comparison of shear stress-shear strain curves of
integrated samples obtained by numerical simulation
and model test respectively under normal stress
of 2.7 MPa
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Fig.7 Comparison of shear stress-shear strain curves of
sample with through joints obtained by model and
numerical simulation under normal stress of
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Fig.8 Fitting curves of integrated samples between normal
stress and peak shear stress
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Fig.9 Fitting curves of normal stress vs. peak shear stress of
sample with through joints

STELAHT R B, RHIER 4 R IR T2 550
554 ] UL 5 R R A BT 30 1 PR REAE BT N2k,
SAE RN . R, R RRE kL ) 2 2
K0 T L) AN [ T T 155 0 P W 6 B AR, e B
TRRE P IR MR 0 53 W 32k e (1) R 2 ik 2 4
AT — RYVE BRI, WAZ AT LR Wy BERT
(127 SR EN SR =
4.2 BRETIERY PFC HEEHL

I 56 BRFE R B8 FIRL T 10 2 S 4
P 2R 40%(LB) I T 715 B R AL 0 N 4
2.7 MPa ISR 5 TE AWK 10 Fror

XTEEA TR, 552 SR FEER G MBS
A HTXAN A AN B3 A LR A R A2 AE
120, Wy EAARE B W S AR A M BB G U, BY
il Xk 5 SRR

K10 T A 40% (1 BRAE P ) 0BT 2871 B A
FEIEIR N S 29 2.7 MPa i (TSR TE &
Fig.10 Failure shape of sample with intermittent joints at two
sides with connectivity rate of 40% under normal
stress of 2.7 MPa
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Fig.11 Variable curves of microcrack number and shear stress
with shear strain of sample with intermittent joints at
two sides with connectivity rate of 40% under normal
stress of 2.7 MPa
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intermittent joints at two sides with connectivity
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Fig.13 Fitting curves of peak shear stress of sample with
intermittent joints at center with connectivity rate of
40% under different normal stresses
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Fig.14 Position of monitoring cycle and force diagram
of cell cube in shear plane
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Fig.15 Distribution curves of shear stress S,, on pre-shearing
plane during shear process
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Fig.16 Distribution curves of horizontal compressive stress
S, 0n pre-shearing plane during shear process
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