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Limestone failure law and post-failure constitutive relation
in the control of lateral deformation
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(1. State Key Laboratory of Hydraulics and Mountain River Engineering ,Sichuan University , Chengdu 610065 , China ;2. College of Water Resource and Hy-
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Abstract; Based on the mechanical tests of limestone which were conducted under different moisture conditions ( fully
saturated and dry) and different confining pressures,and the cyclic loading tests of broken limestone , analyzed the law
of deformation and failure ,the effect to peak and residual strength and angle of rupture brought by confining pressure,
and researched the law between strength and deformation of whole process. The study results show that ; different confi-
ning pressure leads different form of failure, and pore water will strengthen the brittleness of limestone. The residual
strength is much smaller than the peak strength, and decreases as the cyclic loading. The form of failure about this
classification of limestone is tension-shearing under low confining pressure which leads a higher angle of rupture,and
fully shearing under high confining pressure which leads a angle as Coulomb criterion. The axial stress is caused by ax-
ial strain before failure,but controlled by lateral strain after failure and decreases to the residual strength as the lateral
strain increasing. Based on that, limestone constitutive model and stress-strain function were founded, which accord
with the test results.
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Fig. 1 Triaxial compression stress-strain curves of rock
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Fig. 2 Relation between residual strength and cyclic loading
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Fig. 3 Variation curves of shear strength parameters
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Fig. 4 Relation between rock strength and confining pressure
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Fig. 6 Axial stress-lateral strain curves of rock
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Fig. 7 Triaxial compression stress-strain curves of limestone
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Fig. 8 Schematic diagram of post-failure constitutive model
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