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Influence of dilation on stability of bias tunnels in weak rock

YANG Xiao-li, SUI Zhi-rong
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Mechanical models have been established for four-lane and two-lane highway bias tunnels with different cover depths by
using finite differential code. The mechanical behavior of loose rock masses is studied. The displacement and convergence ratio of
surrounding rock are analyzed when the impact of shear dilation to the stability of surrounding rock is considered. From the
numerical results, for the same conditions of dilation angle, rock property and cover depth, some conclusions are drawn that the shear
fracture band of four-lane highway tunnel tends to be expanded to the ground than that of two-lane highway tunnel, that the
displacement vector and crown settlement decreases with the increase in dilation angle, but the horizontal displacement of abutment
increases, and that the influence of dilation angle on the large span tunnel is greater than that of small span tunnel.
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Fig.2 Displacement vector of four lane highway
bias tunnel(unit: m)
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Table 1 Displacement of surrounding
rock and convergence ratio

W KA BET A A OUHEE A e
B m 7(0) TU B KPR KPR
/mm /mm /mm /mm

PERE WSkt
mo %

0 67.68 37.81 6.957 -5.462  20.0 0.062
11 5848 3791 12.02 -4.044  20.0 0.080

4 15
22 55.08 38.03 19.74 -4.175  20.0 0.120
33 52.1 3812 3282 -6.477 20.0 0.196
0 6422 4702 9.778 -6.776  20.0 0.083
4 ’s 11 5545 46.75 189 -7.835 20.0 0.134
22 5289 4659 31.65 -11.71 200 0.217
33 513 4638 52.84 -19.55  20.0 0.362
0 142 1792 3.583 -3.075 114 0.058
5 10 11 1326 17.92 4.474 -2.889 114 0.065
22 12,63 1795 5.873 -2.896 114 0.077
33 1229 179  8.335 -3.174 114 0.101
0 14.88 21.34 5.032 -3.249 114 0.073
5 s 11 1471 2128 6.718 -3.716 114 0.092

22 14.56 2122 9.237 -4.544 114 0.121
33 1436 21.14 13.65 -6.221 114 0.174
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