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Occurrence mechanism and time-dependency effect
of buckling rock burst
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Abstract  To analyze the formation mechanism of slabbing thin plate in surrounding rock and the me-
chanical mechanism of bulking rock burst, the differentiation law of principle stresses during the deep
roadway excavation was studied by numerical simulation. Based on three-parameter viscoelasticity con-
stitutive relationship and the slabbing thin plate mechanical model for buckling rock burst, the buckling
time-dependency equation of buckling rock burst under two dimensional stress state was theoretically de-
rived, and the time-dependency features of bulking rock burst under different stress states were discussed.
Simulated results indicate that for the roadway where vertical geo-stress is greater than horizontal
geo-stress, the principle stresses decrease and the rock energy releases gradually in the roof and floor
with the excavation process, while the principle stresses in sidewalls appear to be largely different, the
tangential stress increases while the axial stress decreases in sidewalls where the rock mass energy accu-
mulates massively. On the contrary, for the roadway where horizontal geo-stress is greater than vertical

geo-stress, the differentiation evolution process of stresses and the characteristics of energy accumula

Uk BER: 2014-04-02 HIEmLE: pElibin
HEWA: ERAREAIESTH (41272304); H K E SIS TRI973)5 H (2010CB732004); th de g i FEARHIIY 55 2% 4 5% 435 H
(201422t5057)

TEHRN: $4(1987—), W, WHEERNA A, 1, WFREE A %5 R0 5wk .
E-mail: wenglei08@gmail.com Tel: 13875946450



E1M

B AR S BN L S L AT ST 173

tionare the opposite. The results illustrate the mechanism of delayed rock burst, that is, when the slab-

bing thin plate structure in surrounding rock forms, the thin plate starts to bend and creep under the ac-

tion of two-dimensional stress state, after the deformations reach to a limited value in a period of time,

the slabbing thin plate structure will bulking fail and release massive elastic strain energy simultane-

ously.

Key words buckling rock burst; stress differentiation; slabbing plate structure; time delayed effect;

bending creep
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Fig.2 The stress curves with the advance of excavation face
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