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Application and research of hanging foot wall of deep foundation pitin
mountainous area

ZHANG Chang-ju, YANG Shou-zhen, JIANG Jin-bin
(Hangzhou Municipal Engineering Group Co. , Ltd.)

Abstract: In the ultra-deep foundation pits in mountains area, there is usually a geotechnical dual structure with the
upper layer of soil and the lower layer of rock masses. This kind of foundation is often supported by "hanging wall",
which can make use of the stability of lower bedrock and reduce the depth of the wall invading the rock. In this paper,
combined with the G1 working well of Da Maowu ~ Renhe Avenue water supply pipeline project, the numerical
simulation method of finite element is used to simulate the deformation and internal forces of the upper soil layer and
the lower rock masses during the process of excavation at the hanging wall structure. the finite element method is used
to simulate the deformation and internal forces the lower rock masses of the "hanging wall" enclosure structure under
the situation of excavation of the upper soil. The analysis results show that during the excavation of the upper soil and
lower rock masses, the deformation and internal forces of the foundation pit and the retaining wall are under control;
the excavation of the lower rock masses will not generate additional internal force to the diaphragm wall, and during
the excavation of the lower soil layer, the two supports at the bottom have a good effect on controlling the horizontal
displacement of the diaphragm wall.

Key words: ultra-deep foundation pit; hanging wall; deformation; internal force

RGN R, BT BB L AR RO, St
JRAEE AR TECR, Himaw s+t
FGURcTt. 38h, A LR IR DT B RS i
Tk 2GR LR it BT S il TR R

o 31 =
BB 22 G I e A R, ST A BRI AN T
Ko MRS TE AW s LR, R HT R

R B AT FESE I . — R &, Bk
20 m IRAFEGTRAS _EHOCR A R S AT
1, KPR RS O RO, R
KA FE, HZetEMast it g s it
SHIZNAT o AHAE LI X, PRPE S 20 m

THAR, 2 RREIM T TR [, K
ISF TR RN 5 Tt AR eI O L Bk A B A A 2 1
PRIE, A LRI T BTN, FER DR 2 2
DU, NFE T R I e RE, R
PIRAG I TREE.

BSWE: HNHEBAIIGEE (2018027)

I EIRE: 2010 - 07 - 01


mailto:663996093@qq.com

13

K B Ak, S5 LU IRIE ST i IS ) R E

85

P LR RIS~ ARIE UK ETE TR Gl
TARFH ML, B RRTTEAE, W 7T m e 7
RS - e T AT AN 77, AT B H 5
T T2 W

1 ITIZMER

K~ AR B 8 TR E 3 LR
SRAAL 22 FE B KB, o B R K 5
BN RERK ) R RIAS . £k 5 LR
2% ALLR L BRI AU, A AU SR R

AT R K TE A FAL A ANY 55 R K 28.6 km,

AL FE KB M ~ BRI SUR RV T R% IR (8.0 km)
JR UG s~ BE A S B (0.4 km) DL R
AT S~ AT AUE IR (20.2 km) o JE RS
EILEE 8 AN TAEI, hlRE THMEKEE .,

Kb, RFEAF. =@, Had.

WCJEBETPE. PUERTE, CFOGE R, Hd Gl T
fEHK 35 m, %15 m, KEN322m, BT

RIEYT

2 HERIE

FEHUEE M L2 RO, B0, 25
A BURL 100, 7 4 A5 10, J2 93RS
3 JZ KI5 O, RIS . T ZIEEL )

PR 1.

3 BEIFAR

FEGUIZIR 32.2 m, F 5 (ORI U b 5
HIVRZ) 12~23 mo BE50R A i I Bs 25 1 X El,
R 22m, EHTTE 16 m, KA 100 cm &
MR SRS, BERASNT 24.5 m BB BBUR
WHBEANT L m, FEHTpEE Y E R &+
FR—E TN B R RS AL TR
Fad, WERN102m, WEN12.4m, BT
B 1.5 m BRI R B, DUALR E Ak
mIEE . NEAEKHRETE S
TR, YW E 30 cm J§ C20 Wi TH Z,
P HC XL ©8@200 X 200 mm AW A 9 o JiL b7 [ 47 A

Wi & 1 s

x1 tERYIBHZESHE
Table 1 Mechanical properties of soil
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Figure 1 Cross section of foundation pit
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Figure 2 The diagram of the model and meshing
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Figure 3 Cloud map of horizontal displacement from

foundation pit excavation to 22.0 m
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Figure 5 Horizontal displacement map of the diaphragm wall ~ Figure 6 Bending moment envelope of the diaphragm wall

M E TR BT T DA L o
T2, YR B K AR 13 16.000
FEFEHTEE N o o e &5 DU TR e 3 SO ' 12,000
AR I O 2 LR T e 4 AR e . = - 8.000
4.2 TREWTSHHEN 4000

TIRERIFHEETUR (322m i) MK S %%
Bz B 7 5, AESUPIMASTAE AR SRS -
. WIRBRSEET. BRaUES, & 12006
RIKFAL RS K AEFE AL B U BE, 2 fE -16.000
N 19.94 mm. -20.000

&7 ERFEZEE 322 m kKRB =E
Figure 7 Cloud map of horizontal displacement from

foundation pit excavation to 32.2 m



88

oAb

2019 4F

TEARFIZETE (F322m) KEmEfAL
B EE 8 Fws, JEGTHZ 5] B m i 7% Jk
ARENFRRFR, TGRSR KB AR K AEETUR
WS, BN 51.75 mm, FEEE TR,
ST s S8 MNAVAE =) Gta oy

TEARFHZETE (F322m) K i
SERRIKFA RS AN 9 B, HuBE 1) B KA
FRAAETR 18.1 m Ak, {EH5 14.19 mm; HiZERE
TREBHIKEAr 2 1.55 mm;  HiZERS JE i (1 7K
REAE N 12.88 mm., Hh T % 254 1 25 A 44 Pl G 1)
10 Fiw, sKIESHRAELER 18.1 m &b, fHA
FFAEK 1027.38 kKN'm; 5 K 7 & R A4 28 08
HEAL, HNREHEK-353.14 KN-m.

*10°m _ 52.000
48.000
44.000
40.000
36.000
32.000
28.000

| 24.000

20.000

16.000

12.000

8.000

4.000

0.000

-4.000

-8.000

-12.000

-16.000

-20.000

I T 1 I

&8 EMHAEZE 22 m BEuBEE
Figure 8 Cloud map of vertical displacement from
foundation pit excavation to 32.2 m
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Figure 9 Horizontal displacement map of the diaphragm wall

Figure 10 Bending moment envelope of the diaphragm wall
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Figure 11 Horizontal displacement map of the diaphragm wall
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Figure 12 Bending moment envelope of the diaphragm wall
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