31 3 Vol.31 No.3
2009 9 Journal of Earth Sciences and Environment Sep. 2009

x| YRR, 1 EBR, ) E#
( . 710054)
1:20 ,
2 29
P642. 2; U452. 17 1 . A . 1672-6561(2009)03-0295-04

Model Test of Soil and Metro-tunnels
Interaction in Earthquake Activities

LIU Nina, MEN Yu-ming, LIU Yang
(School of Geological Engineering and Surveying, Chang an University, Xi an 710054, Shaanxi, China)

Abstract: A model is set up by the similarity theory as 1/20 of the horseshoe shape metro tunnel. The dynamical
response of the model that the tunnel locates in the single soil layer and typical soil layers and affects the
earthquake activities is analyzed by the numerical software. The results show that when the tunnelis excavated in
the single soil layer, the vertical displacement is similar as settlement. When the tunnel is located at the typical
soil layers, there are torsions as well as the settlement. No matter which kind of site the tunnel is, the maximum
values of the acceleration, vertical displacement both are got at the top of the tunnel. In the signal layer soil the
maximum acceleration is 2.29 times of that at the middle side slab of the tunnel. The principle and shear stresses
at the top and side slab of the tunnel are bigger than w hich those at other points. These show that the top and the
side slab are the place which affect the strong force when there are earthquake activities. Some measurement
should be taken in these points in the tunnel design.
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Fig. 1 Profile of Soil and the Horseshoe Shape Tunnels
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Tab.1 Physical and Mechanical Parameters of Soil Fig 6  Acceleration Response  Fig 7 Principle Stress Response
/ / of the Tumel in the Layered Soil ~ of the Tunnel in the Layered Soil
/m (kN °m3) kPa e /MPa
1 3 15.6 27 22 8.7 0.25 3
2 3 18.5 15 20 16.7 0. 30
3 3 19.8 19 18 18.0  0.35
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