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Abstract

To investigate the effects of artificial hill piling and construction sequence on the deformation of an
adjacent foundation pit, a three-dimensional finite element model was established using MIDAS GTS
NX. Four cases were considered: foundation-pit excavation only, simultaneous excavation and hill
piling, excavation followed by hill piling, and hill piling followed by excavation. Ground settlement
on the hill side, lateral displacement of the sheet-pile walls on both sides, and basal heave were
compared. The results show that hill piling markedly increases hill-side settlement and lateral dis-
placement, while simultaneous construction and excavation followed by piling produce more evi-
dent differential settlement. The far-side response is smaller because of distance attenuation and
the weakening of the shallow transfer path caused by excavation. The final basal heave is similar
among the four cases, although the construction sequence changes its development process and
growth rate. The results indicate that the principal deformation control indicators vary with the
construction sequence. A comprehensive assessment should therefore consider settlement, differ-
ential settlement, wall displacement on both sides, and basal heave.
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Figure 1. Relative positions of the artificial hill and foundation pit and the
finite element model
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Table 1. Physical and mechanical parameters of model materials
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Table 2. Construction cases and corresponding construction stages
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Table 3. Correspondence between calculation stage numbers and construction stages under different construction cases
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Figure 2. Layout of monitoring points
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Figure 3. Hill-side ground settlement variation curves under different construction cases
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Figure 4. Lateral displacement variation curves of the left sheet-pile wall under different construction cases
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Figure 5. Lateral displacement variation curves of the right sheet-pile wall under different construction cases
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Figure 6. Basal heave variation curves of the foundation pit under different construction cases
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