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Study on overturning stability of pile-strut support for deep

foundation pit in soil-rock combination formation
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(School of Civil Engineering and Architecture, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to explore impacts of the insertion ratio of retaining piles and the
geotechnical interface depth on the anti-overturning stability of the retaining structure of the
pile-strut deep foundation pit in soil-rock combination binary strata, in combination with the
measured data of soil pressure and supporting axial force of a deep foundation pit in a subway
station in Jinhua, the finite element software Midas GTS NX was used for numerical
simulation, analyzing the simulation results regarding different pile insertion ratios and
different geotechnical interface depths. The results show that when the excavation face is

located above the geotechnical interface, the soil pressure is distributed triangularly; when the
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excavation face is below the geotechnical interface, the soil pressure is distributed roughly in
the R shape. The anti-overturning stability of foundation pit is negatively correlated with the
geotechnical interface depth A&, while the anti-overturning stability is positively correlated with
the pile insertion ratio §. The § has an inflection point where the anti-overturning stability
coefficient tends to be stable. Thus, both A and § are important factors influencing the anti-
overturning stability. For the pile-strut deep foundation pit projects with shallower geotechnical
interface under the same geological conditions, the construction cost can be lowered by appropriately
reducing the insertion ratio of retaining piles. The data can provide some guidance for the
design and construction of the retaining structure of the pile-strut foundation pit in soil-rock
combination binary strata.

Keywords: deep foundation pit; soil-rock combination; anti-overturning stability; pile insertion

ratio; geotechnical interface
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Table 1 Physical property parameters of rock and soil mass
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Fig. 1 Profile of retaining structure of foundation pit standard section (unit: mm)
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