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Study on deformation timeliness of excessive service silt

fine sand foundation pit
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Abstract; Deep foundation pit engineering in fine sand soil area has significant time effect. The creep property of the
soil makes the deformation of slope protection pile increase with time, and the reasons such as untimely support and
long construction stop time may lead to the occurrence of foundation pit engineering accidents. In this paper, the
time hardening creep model is used to reflect the time effect of excavation in extended service. The creep model
parameters are fitted by the results of the fine sand creep test, and the determined parameters are used in the
calculation and simulation of the actual project. The creep parameters are adjusted by using the measured data
through parameter inversion, and the prediction model is generated to calculate the deformation range and trend of
the foundation pit under the overuse. Results; The soil deformation of the foundation pit develops with time, the
horizontal deformation rate tends to be stable about two months, and the surface settlement rate outside the pit
tends to be stable about a month. The settlement value increases first and then decreases with the increase of
distance from the pit edge. The time-hardening creep model established in this paper can reasonably simulate the
deformation law of the foundation pit of fine sand in extended service and predict the future stability of the
foundation pit. The research can provide a basis for the schedule and management of the foundation pit in extended
service.
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Tab. 1 Soil mechanical parameters
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Tab. 2 Sample loading condition
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Fig. 1 Triaxial creep test curve of soil samples under

90 kPa confining pressure
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Tab.3 Design information sheet of slope protection

pile and crown beam
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Tab. 4 Anchor cable design parameters
SCAIE S JKF- 8] BE /m 1 ] [8] 1 /m NS/ () B /m i T B 1 /m
1 1.50 4. 50 15. 00 18. 00 12. 00
2 1. 50 4. 00 15. 00 18. 00 12.00
3 1. 50 4. 00 15. 00 18. 00 12.00
3B TRz F3 /&N SCEMIEE/MN - m! i B4R /mm KPBIBREEL MR R
1 450. 00 15. 00 500 M20 1
2 450. 00 30. 00 500 M20 1
3 450. 00 30. 00 500 M20 1
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Tab. 5 Elastic constitutive parameters of supporting structures
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Tab. 6 Soil mechanical parameters
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Fig. 5 Model diagram after meshing
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Fig. 6 Section drawing of support system
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Fig. 8 Horizontal displacement cloud diagram of foundation
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Fig. 11 Curve of lateral displacement of slope protection pile
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Tab.7 Deformation statistics of slope protection pile
P IE L) /d FIERAETE /mm 45T /mm BB ASTE /mm A FE A /mm - d' EAE BT/ m FFERE/m
30 12.98 15.95 2.97 0.099 19.03 16. 70
90 12.98 17.06 4. 08 0. 045 19.03 16. 70
180 12. 98 17.53 4.55 0.025 19. 03 16. 70
365 12.98 17.93 4.95 0.014 19. 03 16. 70
x8 PHRETHEIT U
Tab. 8 Deformation statistics of slope protection pile zéé g;
BB T/ AW/ /% Bl
30 2.97 60. 00 }%g
90 111 22. 42 iiﬁgg
180 0. 47 9.49 “4.2oe-
365 0. 40 8.09 5
&t 1.95 100 1.,
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Fig. 12 Cloud diagram of vertical displacement of foundation

pit soil at different times
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Fig. 13 Curves of vertical surface displacement along the

long side of foundation pit
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short side of foundation pit
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Fig. 15 Curve of vertical creep deformation at each

characteristic point with time
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point with time
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