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Dynamic Analysis of an Immersed Tunnel using an Effective Stress Model
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SYNOPSIS : The George Massey immersed tunnel passes the Fraser River near Vancouver, Western
Canada. In this paper, dynamic analysis of the tunnel on sandy soils was performed using an effective stress
constitutive model called UBCSAND. This model is able to calculate pore pressure rise and resulting tunnel
deformation due to cyclic loading. Centrifuge tests conducted at RPI are used to verify the model
performance. Centrifuge tests consist of 3 models: Model 1 is designed for an original ground condition,
Model 2 for a ground improvement by compaction method, Model 3 for a ground improvement by gravel
drainage. The results of centrifuge Model 1 are presented and compared with predictions of UBCSAND
model. This model well captured the results of centrifuge test and therefore can be used to predict dynamic

behavior of similar tunnels or underground structures on sandy soils.

Key words : Immersed tunnel, Effective stress constitutive model, Centrifuge test
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