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Application Research of SMW Method & Ring Support System in Foundation Pit Support
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Abstract; The combined supporting system of SMW pile and ring support is gradually applied in foundation pit engineering. It is of great
significance to analyze the supporting effect and the mechanical performance of the supporting pile for engineering practice. Based on the
engineering practice of a foundation pit, the finite difference program is used to establish a numerical model to analyze the displacement
of soil and the deformation characteristics of supporting piles under dewatering and multiple excavation conditions. The results show that:
Under the condition of dewatering, the soil settlement of the foundation pit is mainly concentrated in the excavation range and the edge of
the foundation pit. With the excavation, the settlement line of the soil at the edge of the foundation pit is circular. The soil at the bottom
of the pit will rebound due to unloading, and the maximum rebound value is about 4. 5 mm. The excavation of foundation pit has a great
influence on the soil within 25 m from the edge, and the influence gradually decreases from the surface to the underground 6.5 m. The
deformation of the side wall of the foundation pit increases with the deepening of excavation, showing a trend of increasing first and then
decreasing. The deformation of the supporting pile at the center of the pit is the largest, and it bears more loads. For the annular internal
support system, the overall stress is uniform. The research results can provide reference for foundation pit support engineering.
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Table 1 Indexes of physical and mechanical properties of each soil layer

HIEA EEy (KN/m®) SKRw (%) TPEREE (MPa) A w FiR S e (kPa)  EEEEMO(°) F2EHEE (m)
it 18.0 22.7 3.6 0.35 12 5 0.8
A+ 18.8 28.1 4.52 0.35 13 18 1.2

A+ 16.6 53.6 2.22 0.35 5. 60 7.70 1.5

US|l 19.1 27.7 6.08 0.35 13.7 25.7 1.6

W E + 17.7 39.0 3.75 0.35 4.8 8.4 2.3

it s 19.5 24.6 7. 66 0.35 19.0 41.2 2.3
I 18.9 29.8 6. 80 0.35 19.7 11.8 2.9

MR+ 19.0 29.1 9.42 0.35 25 8.2 2.2

g+ 18.6 31.9 4.58 0.35 12.8 19.7 -
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Fig. 1 The hierarchical model after meshing

1.2 BRI

K =R Z B NS H BN SMW LA
RHEEGUIIZ R B 458, N Af H700x300% 13 x24
RUHY, o0 el 2 T vk bk o 42 IR, SRIE N 2
PSS B SRR, MRS RN 2 B,

T mAE LR 2, RA 1B R EE LR
WX, DR, AP L ER 97 m,
SEREZE R SR AL A A R A 4 2140 mmx 14 mm,
Wrf A 450 mmx450 mm, [FE 4R ] p800 mm %
FLEETEME, AR 24 m, #7700 3 FiR A
R

#2 THRERSH

Table 2 The parameters of support system

B PRPERCRE VAR BB BUMOE B

E/GPa /i /m* I,/m* I,/m*
Sk 2. 06ell 0.25 0. 0669 0.022  2.2x107°
S 2.06ell 0.25 0. 0669 0.022  2.2x107°
T 206 0.25 0.193 0.0108  2.2x107°
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Fig. 2 Plane of enclosure and support system
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Fig. 3 Establishment of enclosure and support system model
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Fig. 4 The overall settlement after foundation pit dewatering
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Fig. 5 The settlement of foundation pit with transverse central section

2.2 SRR AREA AT

W& T2 (0 4T, X 35T 0 1) ROk U,
MRS F— A Em A ™, ISR EIE, M
TZE R RS M A L, AR ) R,
FEHURAMNE ) ZE 0K, SO A A ] 5 25 kK
K, X HEXTEENT 0 = Qe BT 0 0 A, TR
XFIEGTN I ARG B HEAT 2B, 3 B DA ) s
AE ) PR R A T 00, 25 RANE 6 Bk,

BRI, Sl s iRk AR
Wik, BRMEZAN 7.9 mm, HIIEREIZL N
1)\ /NPT~ %31 o0 o e 11 S = 3 NG [ B
TEFLTRY AL, 290 11 mm, FFH O A
BN, HGAEH A L HENER, &b

Zone Z Displacement
Cut Plane: on front
02

<7.9286E-03

FERIAR B/, R T ST RERIE I, JHZ 8
AT SIS, B TR RO E R, SR LR
BB, FRIPSRE LN 27 mm, [FIAER AT
SEYUH O OL L, SRS S AL R R DR 2
5mm, HATIRERIUE A EMBE, % ==+
WIHZ G, A FEP ™ AR, BETIUA 2R R 2
2 mm{jTE, FEHUIR AR AY A AR 0] 55 P — Uk 4
K, EEESTHOALE R R EIAF] 44 mm, BT
GRLUTREZ N 6 mm, SHVUJR L HIFHZIE, JEHUR
AR B AL R R M FGAE] 45 mm, 53 = 0TTHZ
FHHARZE AN K, HAE RS0 G b 9 AR DR B ik
#9 mm, FEFUHRAL IR LR BEANE,
ULHZ i TAE

(a) E—BEFE

Zone Z Displacement
Cut Plane: on front

(b) E_EFZ



37 %

Zone Z Displacement
Cut Plane; on front
I 4.4457€-02

-9.1794E-03

" Y O O I

(¢) EZEFE

Zone Z Displacement
Cut Plane: on front
4.4458E-02
4.0000E-02
3.5000E-02
| 3.0000E-02

2.5000E-02
2.0000E-02
1.5000E-02

1.0000E-02
5.0000E-03
0.0000E+00

" Y

(d) FMEFEZ

Ble SEFEHRIMEEME

Fig. 6 The rebound of bottom soil under layered excavatio
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Fig. 9 The soil displacement of foundation pit sidewall
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