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Abstract

There are still big challenges in the deep excavation in soft clay area. The ground settlement, lat-
eral displacement, pillar uplift and supporting internal force of a subway station in deep paleo-
channel region with a relatively large thickness of soft clay (over 40 m) in Shanghai are introduced.
For the standard segment, the ratio of the surface maximum ground surface settlement to the ex-
cavation depth (6,/H) is 0.3% - 0.6%. The ratio of the maximum lateral displacement of the un-
derground diaphragm wall to the excavation depth (8nn/H) is 0.17% to 0.46%. When the excava-
tion depth exceeds 12 m, the lateral displacement increased significantly, exceeding the warning
value (6rm/H = 0.4%), and showing signs of kicking in some parts. The uplift of the pillars is signif-
icant and they are in the range of 60 mm to 80 mm, which is much larger estimated value of 20 mm.
The uplift causes the first reinforced concrete strut to generate tension and cracks, which affects
the distribution of forces of the struts and the stability of the supporting system. The mechanism of
the bottom uplift and the analysis method and control methods of the pillar uplift are the key issues
needed to be solved in the subway station excavation under this kind of geological conditions.
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Figure 1. Soil layers and soil characteristics
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Figure 2. Layout of the subway station and the monitoring points
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Figure 4. Ground settlement in each section
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Figure 5. The normalized ground settlements
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Figure 6. Lateral displacements of diaphragm wall
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Figure 8. Variations of pillar uplift and excavation depth with time
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