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Experimental study of instability destruction and crack propagation
characteristics of dab failure model specimen

ZHOU Hui', XU Rong-chao', LU Jing-jing', ZHANG Qi-feng’, ZHANG Chuan-qing', MENG Fan-zhen'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan Hubei 430071, China; 2. Zhejiang Huadong Construction Co., Ltd., Hangzhou, Zhejiang 310030, China)

Abstract: A large number of rockburst cases happened in deep tunnels of Jinping hydropower station revealed that the slab failure
of surrounding rock has a strong relationship with rockburst. Model specimens that meet the architectural feature of slab failure are
made by using high-strength gypsum. Instability destruction process, strength and deformation characteristics, crack propagation
signature of model specimens are researched under the condition of one lateral side restraint uniaxial loading mode. The results show
that (1) the instability destruction process of the slab model specimens shows the characteristics of strain rockburst. A typical failure
process can be described as follows: initiation and propagation of extension crack from the tip of pre-existing fissure, splitting into
slabs, flexure deformation of slabs, buckling of slabs and ejection of slices. (2) The peak strength, elastic modulus of model
specimens containing one, two and three pre-existing fissures show a steady decline law, but the peak axial strain decreases and then
increases. (3) The emergence of extension crack will result in: a sudden change of the lateral strain near the tip of adjacent fissures
and a significant increase in the amount and the rate of lateral deformation of the specimens. (4) Due to the affect of the free surface,
extension crack will enter into unstable propagation stage in a short time after its initiation from the tip of pre-existing fissure that
near the free surface of specimens and this will lead to the overall instability of the model specimen. At last, acoustic emission
characteristics of specimen in the overall stage of compression deformation are analyzed. The research results are of important
significance for the reveal of the instability destruction law of slabbing surrounding rock and the rockburst formation mechanism of
deep tunnel in hard rock.
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Fig.1 Slabbing failure phenomenon of surrounding rock in
Jinping hydropower station
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Fig.2 Sructural feature of slabbing surrounding rock
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Fig.3 Pre-exiging fissurelocations and size of model
specimens (unit: mm)
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Fig.5 Load mode of model specimens
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Tablel Physco-mechanical parametersof mode specimens
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Fig.6 Curvesof stress-strain- acoustic emission hit
frequency of cylindrical specimens
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Fig.7 Typical failure mode of cylindrical specimens
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Fig.8 Load-deformation curvesof intact model specimens
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