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Finite Element Analysis of Soil Movements Due to Slurry Shield
Tunnelling for River-Crossing Soft Clay Highway
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Abstract: Aiming at the river-crossing highway tunnels in Wuhan and taking the lining construc-
tion and soil deformation coupling effects into account, two finite element models are established
for single-tunnel and twin-tunnel excavation. A comparison between the finite element analysis
and the Peck’s empirical formula indicates that the predicted maximum settlement value from
Peck’s formula generally tends to larger. It is concluded that under the same depth, the peak val-
ues of the ground horizontal movement trough caused by single-tunnel and twin-tunnel digging
appear sequentially in three regions which are the most dangerous for ground structures; while
the tunnel depth gets deeper, the width of ground movement trough increases but the peak values
decreases, the position of the settlement trough remains constant, and the final peak value of the
horizontal movement trough gets apart from the centre of two tunnels, which implies that the
most dangerous region varies with tunnel depth.
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