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Effect of retaining wall leakage on the deformation behavior of
foundation pit in water-rich sandy strata
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Abstract: Aiming at the disaster problem caused by leakage of water and sand in deep excavation, it is of great
significance to reveal the evolution of foundation pit leakage disaster and its control method for underground
engineering construction safety. Based on the leakage disaster of row-pile retaining deep foundation pit induced by
deep excavation in water-rich sandy strata, the development characteristics and causes of leakage of water and
sand during construction were analyzed, and the deformation behavior of foundation pit and its control measures

under partial leakage were investigated by field monitoring and numerical simulation method. The results show
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that the development of leakage disaster of foundation pit is a complicated multi-field coupling process, and its
occurrence is hidden and sudden. The horizontal displacement curve of retaining wall successively transformed
from “oblique” shape, “bottom of pot” shape, shallow “inverted V” shape to deep “inverted V” shape with
excavation depth. The maximum horizontal displacement of the retaining wall after leakage is 1.29 to 1.44 times
larger than before leakage. The ground settlement curve of behind the retaining wall successively transformed
from “flat ladle bottom” shape, “shallow ladle bottom” shape to “deep ladle bottom™ shape with excavation depth;
the sensitive zone of settlement trough is 1.00%, to 1.204, (A, is excavation depth). The ground settlement trough
deepens and widens due to partial leakage, and the maximum ground settlement after leakage is 1.16 to 1.65 times
that before leakage. The characteristics of the “jump” fluctuation of groundwater level can be used as the precursor
signal to judge the leakage disaster of foundation pit. The change of supporting axial force is dynamically adjusted
with the process of excavation and support to coordinate the development of deformation, and the supporting axial
force fluctuates slightly during retaining wall leakage. The combined treatment measures of grouting and high
pressure rotating spouting pile can effectively deal with the problem of leakage disaster control of foundation pit in

water-rich sandy strata. This study can provide basic information for the theoretical analysis and control of leakage

disaster of foundation pit.
Keywords: foundation pit; water-rich sandy strata;

field monitoring; control measures
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Fig.1 Profile of retaining structure system (unit: m)
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Table 1 Main physical and mechanical parameters of soil layers

Eewe syl him 7/(kN-m™) c/kPa o/(°) K/(cm's™) E/MPa v
O,FH+ 1.0~4.8 17.0 3.0 10.0 2.00x10°* 5.00 0.30
QM E+ 0.3~3.0 18.7 19.3 18.0 4.00x10° 9.56 0.34
@, ¥ 0.5~9.0 17.9 10.8 30.0 0.80x107 11.30 0.34
@, 0.5~5.0 185 35.0 1.20x107 14.40 0.31
My 1.0~74 19.0 38.0 6.00x102 15.80 0.31
Qfy 25~6.0 19.5 40.0 8.00x107 19.70 0.30
® 5B XAV TR b 04~23 21.0 50.0 23.0 2.48x107° 600.00 0.34
&, KA TR T b 6.4~10.6 243 600.0 35.0 4.50x107 1 500.00 0.34
(ON R AIEY v s — 247 800.0 40.0 3.00x10°° 2 500.00 0.28
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Table 2 Materials parameters of hardening soil model
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