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Influence of seepage flows on embedded depth of multi-pivot diaphragm walls
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Abstract: In the eastern coastal area of China, the effect of seepage flows caused by dewatering and excavation on the pit
deformation and stress cannot be ignored. The relevant terms of national norms for the embedded depth of multi-pivot
supporting system have become increasingly unsuitable to the current design requirements. Aimming at this problem, the
determination method for the embedded depth of multi-pivot supporting system considering the effect of seepage flows in soft
soil area is discussed. The proposed controlling index to determine the embedded depth is put forward. Combined with the
monitoring results, a conclusion on whether to consider the effect of seepage flows in the excavation deformation and stress
analysis is drawn.
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Fig. 1 Computational model of circular sliding analysis method
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Table 1 Soil parameters of section CX-12 of Civic Square, Wuxi
TREAR JEE/m EE/(KN'm)  E/MPa AL c/kPa ® kJ(ems')  ky/(cms) FLBR R
®), 6 19.8 21.36 0.32 72.79 12.19 4.53x10° 5.68x10° 0.43
@1 3 19.2 15.75 0.33 17.98 15.22 2.08x10°* 1.97x107 0.46
®s,4 2 19.1 14.82 0.33 29.35 11.33 2.03x10° 2.57x10° 0.47
®; 4 19.0 18.09 0.29 18.02 15.70 2.00x10° 2.02x107 0.46
®. 4 19.8 33.70 0.30 65.59 11.98 3.59x10° 4.11x10° 0.43
®), 5 19.9 39.2 0.29 70.10 12.94 2.56x10° 3.01x10° 0.42
®, 4 19.6 32.15 0.31 62.45 10.15 4.64x107 4.87x10°7 0.44
®s, 1 19.2 29.15 0.30 43.87 10.04 9.47x10°7 8.75x10™* 0.46
®; 12 19.2 329 0.30 11.99 15.68 3.62x10°* 3.62x10° 0.45
®), 9 19.3 33.55 0.32 64.03 10.83 2.41x10° 5.62x10° 0.43
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Fig. 2 Variation of maximun value of bottom heave with

embedded depth
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Fig. 3 Variation of maximum lateral displacement with embedded
depth
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Fig. 4 Variation of axial forces of first strut with embedded depth
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Fig. 5 Variation of maximum axial forces of steel-strut with
embedded depth
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Fig. 6 Distribution of pore pressure and seepage field after

precipitation
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Fig. 7 Enlarged image of Fig. 6
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Fig. 8 Maximum flow speed at different excavation stages
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Fig. 9 Variation of maximum flow speed with embedded depth
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Fig. 10 Comparison between calculated and monitored lateral
displacements after excavation to pit bottom
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Fig. 11 Comparison between calculated and monitored lateral

displacements at different excavation stages
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Fig. 12 Comparison between calculated and monitored maximum

axial forces of steel-strut
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