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A study on the semi-inverse and semi-normal practice of deep and large

foundation pit excavation in Yangtze River floodplain area

XIAO Guoging s LI Ruixue
(School of Civil Engineering and Architecture, Southwest Petroleum University,

Chengdu 610500, P. R. China)

Abstract: To study the deep foundation pit excavation of the high confined water foundation in the Yangtze
River floodplain area, a Nanjing I-shaped 6 floor underground metro transfer station foundation pit
excavation was selected as research object. Using finite difference software FLAC3D, numerical simulation
on semi-normal and semi-reversed construction method and the cut and follow method was carried out
separately, and the effects of the coupling action of the foundation pit excavation and stress seepage of
precipitation on the surrounding surface settlement, lateral displacement of diaphragm wall and supporting
axial force were analyzed. The findings show that: 1) in the deep foundation pit excavation project of high
confined water foundation of the Yangtze River floodplain, both the surface settlement value and the
continuous wall deformation value are large; 2) in the excavation of I-shaped deep foundation pit, the
maximum value of surface settlement and continuous lateral displacement of wall occurs at the midpoint of
the upper and lower transverse edges; 3) the surface settlement, lateral displacement of continuous wall
and axial force value of transverse support in the semi-normal and semi-reversed construction method are all

lower than that in the cut and follow method, conducive to controlling the lateral wall deformation of
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foundation pit and reducing the risk of foundation pit excavation.
Keywords: Yangtze River floodplain area; I-shaped foundation pit; semi-normal and semi-reversed

construction method; lateral displacement of wall; surface settlement
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Fig. 1 Plan view of supporting structure Fig. 2 Sectional view of supporting structure
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Table 1 Physical and Mechanical Parameters of Soil Layer

I/ WEEHM/ KR/ wokE/

=5 “ (kN +m™) Q) kPa % L
1 H+ 19.3 11.2 36.6 32.6 0.87
2 TR ST R BRG A 17.9 12 5.2 41.9 1.173
3 3 5 R 19.3 18 25 26.5 0.748
4 B 19.4 20.9 16.5 25.3 0.735
5 EEZESCARER ey 28.0 — — 15.7 21.4
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Fig. 3 Three-dimensional finite element model
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Fig. 4 lateral displacement of continuous wall
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Fig. 5 lateral displacement of diaphragm wall varies with excavation depth
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Fig. 6 Surface Subsidence Around Fig. 7 Transverse support shaft diagram
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Fig. 8 variation of surface settlement value with distance from continuous wall
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Fig. 9 variation of surface settlement value withexcavation process
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Fig. 10 Variation of lateral movement of continuous wall with depth
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Fig. 11 Variation of lateral movement of continuous wall with excavation process
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