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Time-reliability of tunnel support under complex conditions
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Abstract: The Kelvin-Voigt model was taken as the rhelogical model of large deep tunnel support, and the displacement
time-equations of tunnel support were derived. The time-reliability of the tunnel support was defined, i.e., the ratio of the length
of the arc AB and OB. The length of 4B was the distance between the intersection 4, which was the displacement time—curve
(U (1,)) and the special value of displacement, and the displacement converging valve. The length of OB referred to the
distance between the action position O of surrounding rock and the support and the converging valve of displacement. On such
a basis, some real projects were calculated using computer programs. The results show that the failure probability of the tunnel
support is very sensitive to the elastic modulus of surrounding rock and the tunnel support, and it is also sensitive to the
supporting height. The failure probability of the tunnel support with the same supporting strength will reduce when the

elasticity of surrounding rocks reduces.
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Fig. 1 The time-reliability calculation of tunnel support
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Table 1 The characteristic parameters of surrounding rocks and tunnel support and the failure probablity
[ S SRS B s
E\/GPa ci/Pa’ Mo k/dh EfGPa  c/Pa' i, ki(d')  Wem P /mm

10 0.05 0.30 0.02 40 0.0005 0.16 0.025 45 46.73 -137.4
- - — - 50 — — - - 35.21 -125.8
— — — — 60 — — — — 25.09 -115.8
8 — — — 50 — — — — 27.37 -117.1
6 — — — — — — — — 12.20 -107.6
4 — — — — — — - - 0 -94.3
6 — — — 40 — — — — 28.38 -118.4
4 — — — — — — — — 3.40 -102.6
- - — - 30 — — - - 249 -115.7
2 — — — — — — - - 0 -87.1
- — — — 20 — — — — 11.55 -107.0
1 — — — 20 — — — — 0 -74.9
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