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I nfluence of curvatureradius of tunnels excavation section
on slabbing of hard brittle rockmass under high stress

ZHOU Hui, LU Jing-jing, HU Shan-chao, ZHANG Chuan-ging, XU Rong-chao, MENG Fan-zhen
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Generaly, slabbing is the typical failure mode when the hard brittle rockmass in deep tunnel is excavated under the
condition of high stress. Many factors are contributed to the form and formation mechanism of dabbing, in particular the curvature
radius of the excavated section. Therefore, the influence of curvature radius on the hard brittle slabbing is firstly summarized and
analyzed the slabbing form and feature corresponding to curvature radius of different sectionsin deep tunnel of Jinping Il hydropower
station. Subsequently, the indoor physical model test is designed to investigate the slabbing forms of circular caves with different bore
diameters and straight-wall arch caves with different sizes under plane strain condition. The results show that the sabbing
mechanisms influenced by the curvature radius can be demonstrated at both scale and structural effects, which jointly affect fracture
morphology and fracture mechanism of slabbing. When the sections in the same tunnel consist of different curvature radii, sabbing
failure presents combinated characteristics of fracture. Finaly, the mechanisms of dabbing influenced by curvature radius are
analyzed and verified by numerical simulation.

Keywords: hard brittle rockmass; high stress; slabbing failure; curvature radius; influence mechanism

2014-04-25
973 N0.2014CB046902 “ 7 2012 119
No.KZCX2-EW-QN115 N0.41172288
This work was supported by National Program on Key Basic Research Project of China (973 Program) (2014CB046902), CAS Interdisciplinary Innovation
Team ((2012)119), the Knowledge Innovation Program of the Chinese Academy of Sciences (KZCX2-EW-QN115) and the National Natura Science
Foundation of China (41172288).
1972 E-mail: hzhou@whrsm.ac.cn



[

[5 g

9
Caill®

(1]

[12]

141
[2
[1,3]
[4] @ ™ (b) e4
1 [13 14]
Fig.1 Sabbingfailureat different postions
around the tunnel®? *3
2
2 4
Cheon @

(b)
2 2
Fig.2 Slabbing failure of test branch tunnel in tunnel #2
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Fig.4 Slabbing failure of test branch tunnel Fin tunnel #3

Fig.5 Concrete specimens
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Fig.6 Stress-strain curvesof casting specimens
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Tablel Physcal and mechanical propertiesof specimens
EIGPa v IMPa c/MPa pl(=)  tIMPa
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Fig.13 Contour of numerical result
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