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Abstract: Based on a highway tunnel in loess, the triaxial tests under different moisture contents of undisturbed Q, loess are
conducted to obtain the physical and mechanical parameters, and the numerical method is used to analyze the variation laws of
surrounding earth pressure ( SEP) under the infiltration of surface water or rising of underground water level. The modified
methods for SEP are put forward by considering the effects of moisture content. The results show that; (1) With the increase
of rising height of underground water level and the infiltration depth, the SEP exhibits a trend of increase, and the largest SEP
ratio ¢ =1.1~1.3. (2) The lower the initial

moisture content of the loess stratum, the greater the maximum SEP ratio and convergence deformation ratio, and the more

max = 1.1 ~3.5, the largest surrounding earth convergence deformation ratio £,

obvious the SEP amplification effect caused by water infiltration or rising of water level. (3) The shallower the buried depth of
tunnel is, the more uneven the SEP distribution is, the more obvious the shape of “cat’s ear” is, and the more evenly the SEP
distribution is. (4) By introducing the SEP ratio, a semi-numerical and semi-empirical formula for calculating the SEP of the
tunnel is put forward, and the amplification effect of SEP caused by the increase of moisture content of loess can be considered.
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Fig.1 Water environment around loess tunnel
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Physical indexes of undisturbed Q,loess

Table 1

p/(grem™) G, wy/% B w /% W w,/%

1.71 ~1.95 2.72 ~2.73 18.3 ~21.5 19.5 ~20.4 28.5 ~30.0
T w, WRIREIKR p I RIREE w0, WIBBR w0, WIIR o
BT =R  F R 5 BB KR N HEK ST R
R Q, # Y87 Y18 (8% ,14% ,20% ,26% F1 31% -
TARES) , 1S E 2,
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Table 2 Parameters of Q,loess under different moisture contents

w/%  E/MPa v c/kPa @/(°) ~y/(kN-m™?)
8 72.2  0.35  43.5  25.9 17.1
14 46.8  0.35  36.5  24.7 18.1
20 44.1 0.36  29.5  23.5 19.0
26 38.6  0.37 22.5  22.3 20.0
31 33.2  0.38 5.1 19.3 22.3
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Fig.2 FEM of loess tunnel during water infiltration
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Table 3  Parameters of numerical analysis

+JZ v/ (kKN-m™®) E/GPa Wity JEE/m

FA 26 1.5 0.26 20
WIS 24 25.5 0.22 0.30

) 25 28.5 0.20 0.60
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Fig.3 Variation laws of surrounding earth pressure and
displacement during water infiltration
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Fig.4 FEM of loess tunnel during rising of groundwater level
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Fig.5 Variation laws of surrounding earth pressure and
displacement during rising of water level
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