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Abstract: Based on the deep foundation pit project of Yongding Gate Outside Station of Beijing
Metro Line 8, the underwater excavation method of deep foundation pit in water-rich sandy
pebble stratum with high water level, large thickness and strong permeability was introduced. By
means of numerical simulation, the numerical model of underwater excavation of deep foundation
pit was constructed. The model was validated by the measured data. Based on the model, the
characteristics of surface settlement outside the pit, horizontal displacement and deformation of
the wall in the process of underwater excavation of deep foundation pit were analyzed. The
results show that for foundation pit engineering in water-rich sandy cobble stratum, the
underwater excavation and sub-warehouse technology at the bottom of pit can effectively control

the deformation of foundation pit. The surface settlement outside the pit mainly occurs in the
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stage of dry excavation and dredging excavation, and the surface settlement caused by underwater
excavation only accounts for about 7% of the total deformation. The setting of sub-warehouse
wall can effectively limit the uplift of the bottom of pit and the deformation of the middle and
lower part of the foundation pit. The wall deformation is bow-shaped under the action of the
upper support and the lower part of the sub-warehouse wall. Most of the wall deformation occurs
in the stage of dry excavation and dredging excavation. The wall deformation caused by
underwater excavation only accounts for about 10% of the total deformation. The number of
warehouses and the layout of warehouses affect the deformation of the middle and lower part of
the wall. When the number of warehouse increases to a certain number (20 warehouses), the
wall deformation can be controlled obviously. The warehouse can be reduced to 12 warehouses
when the requirements of anti-floating are satisfied. When the number of warehouses is fixed, the
transverse layout is more advantageous to control the wall deformation than the longitudinal lay-

out.
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Fig.1 Foundation Pit Support, Stratum and Excavation
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Tab.1 Material Parameters of Support Structure
45k | R v/ (KN m— ) | bR R E/MPa | A L 4
WiEs | W 25 31 500 0.20
W | B 25 30 000 0. 20
sl | R 15 30 000 0. 20
BRI BE L | 92k 25 31 500 0.25

F2 TEHHMESH
Tab.2 Physical Parameters of Soil Layer Materials

g BAMEARE T v/ A | BRI | RS )R D)

E/MPa |(kN +m %) |t u| ¢/kPa |ffi o/ () |RE Ko
wmE® 32 20.1 0.3 14 23.0 | 0.43
wmaQ 45 19.8 0.3 0 30.0 | 0.41
MR L® 35 19.6 0.2 27 11.3 | 0.38
BE-#Er @ 50 19. 6 0.3| 16 23.5 | 0.34
PO 200 20. 2 0.3 0 45.0 | 0.25
MEHLO 40 19.6 0.2 30 15.0 | 0.39
BAED.@| 250 20.5 0.3 0 50.0 | 0.23
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Fig.4 Nephograms of Foundation Pit Settlement in Different Construction Stages (Unit:mm)
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Fig.5 Simulated Surface Subsidence Curves
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Fig. 6 Measured Surface Subsidence Curves
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Fig.7 Nephograms of Wall Deformation (Unit: mm)
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Tab.3 Calculation Results of Side Friction Resistance of Warehouse Wall

T2 15 /m K J# /m FoRZRA | BERMERL J) gu/kPa T 1) AR 4K WRBERE /m | Hidk S/ (KN« m™1)
A D 3. 88 1.0 0.5 150 1 1 291. 00

e RO 0.90 1.0 0.5 70 1 1 30. 80
5 © 2.74 1.0 0.5 150 1 1 205. 50
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