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Table 1 Strata parameters
HJZ | E/MPa | o c/kPa | @/(°) | Ko | k/(m/d)
2-1 3.89 | 0.39 15 12.3 | 0.65 0.03
22 351 | 042 15 13.6 | 0.72 0.05
2-3 12.5 0.3 30 | 0.43 3.0
4-1 13.8 | 0.29 344 | 04 5.8
4-3 | 14.44 | 0.27 34 | 0.37 6.0
5-1/2| 14.83 | 0.26 35 | 0.35 20
7 2134 | 0.15| 0.8 45.2 | 0.18 =
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Fig.2 A numerical calculation model
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theoretical formula, surface settlement of a certain project was predicted and a comparison between the predicted da-
ta and measured data was made. The results show that: when the tunnel radius r, is 4.0 m, the Poisso ratio w is 0.3,
and the tunnel depth & is 2r; to 6ro, then the maximum relative surface settlement Av,. ranges from 0.33 to 1.94, and
the influence area induced by surface settlement ranges from 28.7 m to 124.1 m; the buried depth has little influ-
ence on the maximum relative horizontal displacement Au,.., which is located near the central horizontal line of a
tunnel; in five different modes of displacement convergences, the solution results of two displacement boundary con-
ditions are consistent with the measured surface settlements, and therefore these two theoretical solutions can be
used as a foundation of tunnel design and construction.

Keywords Shield tunnel; Complex variable function; Displacement boundary condition; Surrounding rock dis-

placement
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Effects of Tunnel Excavation Disturbance on the Liquefiable Properties of
Surrounding Stratum

ZHAO Wusheng' CHEN Weizhong'? SONG Wanpeng' ZHAO Kun' LI Can'

(1 State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of

Sciences, Wuhan 430071; 2 Geotechnical and Structural Engineering Research Center, Shandong University, Jinan 250061)

Abstract Saturated sand soil liquefaction may cause severe damage to tunnels under seismic loading. Accurately
evaluating the liquefaction properties of the strata through which tunnels pass and taking anti—liquefaction measures
can effectively reduce the seismic damages to tunnels. Based on the Seed method, a numerical simulation technique
is used to analyze the changes to the liquefaction properties of surrounding stratum before and after tunnel excava-
tion. The results show that: excavation disturbance can effectively reduce the liquefaction resistance of a stratum,
and the reduction degree of the liquefaction resistance at the bottom is a little bit smaller than that of the haunch;
with the increase of distance away from the tunnel excavation center, the influence of tunnel excavation on the lique-
faction properties of a stratum decreases; the larger the overburden, the less effect excavation has on the liquefaction
properties of the stratum; the influence of the excavation disturbance should be taken into account when the liquefac-
tion properties of a stratum through which a tunnel passes is evaluated.

Keywords Tunnel excavation; Liquefaction property; Sandy soil
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