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STUDY ON MECHANISMSAND PHYSICAL SIMULATION EXPERIMENT
OF SLAB BUCKLING ROCKBURST IN DEEP TUNNEL

ZHOU Hui' XU Rongchao® LU Jingjing' ZHANG Chuanging® MENG Fanzhen® SHEN Zheng
(1. Sate Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China 2. School of Resource and Environment  North China University of Water Resources and
Electric Power Zhengzhou Henan 450045 China)

Abstract With combination of typical rockburst cases happened in deep tunnels of Jinping I hydropower station

formation mechanism and function mechanism of structural plane of slab buckling rockburst were analyzed. The
research shows that dabbing failure of surrounding rock is caused by excavation unloading and the action of the
tangential concentrated stress will lead to the buckling deformation of slabs towards the excavation space as well
as growing strain energy stored in the slabs. When the amount of energy stored in the slabbing rock structure
exceeds its energy storage limitation or due to external disturbances slab buckling rockburs will take place with
the characteristics of crushing of slabs and gjection of rock. The gradual failure process of slabbing failure makes
the structural planes be active. The existence and extension of structural planes will reduce the stability of slabbing
rock structure which in turn promotes the occurrence of rockburst. The structural planes with different inclination
angles play different roles in the formation of slab buckling rockburst. Slabbing specimens were made according
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to the architectural feature of slabbing surrounding rock and physical simulation tests of slab buckling rockburst
were conducted under two different loading modes. The experiment results show that propagation of pre-existing
fissures makes the specimens split into slabs  and further action of compression load cause buckling deformation
of slabs towards the free face which leads to the instability destruction phenomenon of specimens characterized by
crushing of slabs and gjection of rock. The research results have an important significance for  understanding and
support control of slab buckling rockburst.

Key words rock mechanics deep tunnel slab buckling rockburst formation mechanism mechanism of structural
plane physical simulation test
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1 Fig.2 Structura feature of slabbing surrounding rock
Fig.1 Slabbing failure phenomenon of surrounding rock in
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Fig.3 Damage pictures of slab buckling rockburst
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Fig.4 Sketch of formation process of slab buckling rockburst
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Fig.5 Damage pictures of tunnels caused by rockburst 4
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Fig.10 Relationshipsof load acoustic emission and time of specimen A—1
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Fig.11 Failure process of model specimen under condition of uniaxial compression with one lateral constraint
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