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Effects of lateral pressure on failure modes and strength
characteristics of fractured rock mass

LIU Xue-wei LIU Quan-sheng LIU Bin PAN Yu-cong
( State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071
China)
Abstract: A series of biaxial compression tests were carried out on the gypsum specimens with fractures using RMT-
150C electrohydraulic sero machine and lateral pressure-adding equipment which aimed to investigate the influences
of lateral pressure on failure modes and strength characteristic. The experimental results indicate that: () With the in—
crease of lateral pressure the ductility of stress—strain curves increases and even shows typical plastic deformation char—
acteristics. (2) For different lateral pressure there are three types of failure modes: initial fractures propagation lateral
splitting and surface spalling. (3) The parameters including the compression strength and the elastic modulus of speci—
mens have a significant nonlinear relationship with lateral pressure. Furthermore the acoustic emission ( AE) monito—
ring results show that the lateral pressure will reduce the AE energy and number. The experimental results in this pa—
per match well with previous literatures and the phenomenon of some engineering practices.
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Table 1 Physico-mechanical parameters of material
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Fig. 1 Geometrical arrangement and loading schematic
diagram of fractured specimens
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Fig. 3 Stress-strain curves for specimens with different fracture types under different lateral pressures
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Fig. 4 Failure modes of intact specimens 3.1
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Fig. 5 Failure modes of specimens with a single fracture
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Fig. 6  Failure modes of specimens with cross-fractures
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° Fig. 7 Relationships between lateral pressure and strength
parameters of specimens with a single fracture
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Fig. 8 Relationships between lateral pressure and strength

parameters of specimens with cross-ractures
2
P = ac; +boy +¢
E; o, a b c o
2

Table 2 Parameters of fitting functions between

lateral pressure and strength parameters

a b ¢ R?
0.40 -0.07 3.29 0.994 1
0.41 -0.13 0.79 0.923 7
-0.50 1. 69 3.79 0.971 9
-0.23 0. 62 1.08 0.998 8
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Fig. 9  Failure modes of surface spalling
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Fig. 10  Failure modes of lateral splitting
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Fig. 12 AE characteristics of the specimens with cross—

fractures under different lateral pressures
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Fig. 11 AE characteristics of the specimens with a single

fracture under different lateral pressures
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