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EFFECT OF STRUCTURAL PLANE ON ROCKBURST
IN DEEP HARD ROCK TUNNELS

ZHOU Hui MENG Fanzhen ZHANG Chuanging LU Jingjing XU Rongchao

(State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics
Chinese Academy of Sciences Wuhan Hubei 430071  China)

Abstract Rockburst is a dynamic geological disaster often encountered during the excavation of tunnels in deep
and hard rock and structural plane plays an important role in affecting the rockburst in deeply buried tunnels of
Jinping Il hydropower station. On the basis of the review regarding the rockburst and the typical cases of
structural type of rockburst the roles of different types of structural plane occurrence and different production
environment construction methods and other conditions on rockburst were analyzed and a classification method
for structural type of rockburst was proposed based on the different mechanisms. The structural type of rockburst
was classified into the slip burst the shear rupture burst and the extensile spalling burst. The extensile spalling
burst was easily induced by the vertical structural plane in sidewall which makes surrounding rock suppress to
tensile crack. The slip burst or shear rupture burst can be induced by the structural plane of inclined occurrence.
The intensity of shear rupture burst evoked by unexposed inclined structural plane may be higher than that of slip
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burst induced by exposed plane under the same condition. The large scale slip bursts mainly occur in mining
engineering. While the small scale slip bursts are more prone to take place in hydropower and traffic tunnels and
the structural planes control the depth and boundary of the crater as well as the dimension of ejecting blocks. For
the structural type of rockburst dominated by shear failure the energy released from the burst is partly determined
by the mechanical properties and the strength characteristics of the structure plane which affects the intensity of
the burst.
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Fig.2 Structural plane and retained bolts exposed after<2 - 47~
extremely intense rockburst
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Fig.3 Sketch of the inclined structural plane and its stress
analysis in the sidewall of tunnel
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Fig.4 Sketch of the structural plane inducing““11 - 287~
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1984 Falconbridge Mine
35 4025
4200 4
s [ 2004
oo e 11 30 6303 1310 m
Fig.5 Failure zone and exposed structural plane after<<11 - 287~
extremely intense rockburst 66 m 6303
1376 1406m 30m
15 20m
6
2011 2 23 1—2—E
K8+805 K8+815
62d 0.6 m

6
Fig.6  Sketch of vertical structural plane on the top of tunnel
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