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Deformation Characteristics of Semi-covered
Deep Foundation Pit Adjacent to Existing
Buildings in Soft Soil Area

XU lJian, ZHOU Zihan, WANG Linfeng, ZHOU Xiao-
han

Abstract To study the deformation characteristics and envi-
ronmental impact of semi-covered deep foundation pit adjacent
to existing buildings, taking the foundation pit engineering in
soft soil area of Nanjing Metro Line 5 Shanxi Road Station as
example, and adopting foundation form and support form as
variables, 8 groups of numerical simulation working conditions
are designed and analysed. Research results show that existing
buildings cause eccentric loads on one side of the foundation
pit, leading to the overall movement of diaphragm wall lateral
curve into the pit. The rigid connection between cover plate
and diaphragm wall makes the wall top warp, and the embed-
ment of diaphragm walls into rock stratum limits the lateral
movement of the bottom and changes the shape of diaphragm
wall bottom lateral curve. The land subsidence curve outside
the pit is greatly influenced by the form of building and its
foundation, and has little relation with cover plate and depth of
diaphragm walls. The foundation pit excavation mainly affects

soil settlement in the triangular area within 2 times of depth be-

hind the wall, and the existing building basement and pile
foundation can effectively control the soil settlement size and
scope on the side of the building close to foundation pit.

Key words metro; soft soil area; semi-covered excavation;
deep foundation pit deformation

First-author’s address
Ltd., 210005, Nanjing, China

Nanjing Metro Construction Co.,

UTAEAR , T T RN 28 T R R L
ol S S T 290U A 3l A L R g, RS B TR
REIHI o R X St A PR L 0 TR AR AR A 5
PEARCRI AT o HAT, BOR 2 7 22 35 I iR G
TEFEGUT 25 B Al (K SR A A EL 52 o ) fa
SCHRL L] 08T 7 5 B BT 0 52 O [ R B 45 10 T | ik
SERRHE SR U2 SR VU AZ B2 . SCHR[ 2 ] 454
IR T X R B A vl IR IR TR AT T &R
GEVENSIN K25 R B, BEE T BRGSO E TR
JEZ IR AR o SCHRL 3 | 2 T 58 b 2k % ol TR B It
AR s K, o B T SRS Z B AR A
Rt AR AN [7) B B 51 A B 208 30 22 SR 190 e A L 431 5%
F o SCHR[ 4 1l BUERA I 7k, G T Bl 4
Fy e RS 5 M ThT e R TR (L Z B R R . 3
BR[5-6 ] 2 77 i Ml X B 38 52 38 T B 375 s 0 %
B, BT 3T B TE S E TR AR T R L SR 4
PP T5 9545 it T 0 A 320 S ST 2 o ) A B
Witk
Sl Tt 55 5 T T Y BRI S 4 1] SR
T S E A A 1 2R A5 TR 28 A A+ BB 42 i 472 00 o
(ORES o 70 X (771 G P A SU A i< RN
LA B X 2 3 425 R U AR T R P B LA B3 20
FFRAMITE o th T 55 R b 7 5838 i 48, 2F w5 42
RIEGUIETE AR 32 B 0 D e, i [R] 00 7 7 BE A7 2
SR DL IR 1 33 Ao = X8 K i s, JH Aok 470 A1 52
LT SEE R OL M AW T o AR SCLIR Bt
BR S S 2LV e A B L X T S TR A T TR
- 71 -



S, R F BB AR 8L 7 v S A B 52X S B 5
GAENAS B, W TE T 8 A E(E AL T 34T 4 BT
WF5E . AT B M AH S TR R — E i 1 2 5
E= 0
1 TFEH#R
1.1 IREY:E

AR 5 SR I TGRS — T )R
el ST 8 K JE S a1 TR
B K Ry 272.80 m, AR S5 A5 v B GE Ry 21.10
m, T 3+ JE 25 3.08 m, fx i B S BT IR
16.60 m, Fgomk I %64 25.30 m, AR A + )& 4y
3.07 m, JEHTER LY Ry 17.93 m, b s Sk I 58 0
25.30 m, Tt 8 )220 3.21 m, FHIRE LR
18.13 m, FEHi R A 800 mm JE M T % 4 1% |, A5 v
BER i 3k I i B R B 4 B A 13.50 m Al
14.50 m, M 55 I 67 T BT 26 b, 2 R
il , SR FH 2 2k 2F 1 il 35 A 2SS iR 4
TS, s 1 i O IR S, i R
800 mmx1 000 mm, &K 0.5 m, 4 26— 4
HSCHE N ¢ 609 mm (JEEFE Sy 16 mm) 4 45, HR
BE4509 5.50 m . 10.00 m  13.50 m, i 4250
PGS I 42 B9 B, JF 32 B % I 7 9% R B s 7 B
ftafE S £, b AT e 2 AR T2, ks T
TP R FR N BEEWE 2 PR

S i
a) BHUTH o) biHERL
F: A—IIPEE R B I

- g@imﬁ St iy P
P SR N H R S I
Fig. 1 Foundation pit location and surrounding environ-
ment condition
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Fig. 2 Diagram of support system for semi-covered excavation

foundation pit
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Tab.1 Overview of main buildings around foundation pit
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Tab.2 Stratum physical mechanics parameters
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Tab.3 Supporting structure parameters
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R4 EMESHY

Tab.4 Contact surface parameters
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Fig. 4 Diagram of cover plate load distribution in

calculation model
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Fig.5 Numerical calculation model

PRI I =t B 77 28 7 0 S 45 -5l 328 355 o 4 Ak it o
] BESTAN A b g DURBE DU S 4% FU Bl o, ORI
b5 1 TEARSCEE SN 800 KN B 1, 45 2 i AN
55 3 S S AN 600 kN T4 7

BN R B IR ST 0 2D TTHZ 5 S8, S
K HZE BT BRI, v 7 AR B0 4k B SR T BE B T B

.74 -

U, AR SR BT AL, O 5 I SR M . B
TUMS A7 V- HLAE ARSI &5, il A b i 4 S P A
SR ITZ 250 | I8 SO T, BV 2R 1 B R B £ 52
PR AR, BSR40 2 38 50 3 18 5 4 18
SCHERIFIA S e Jm THZ BRI

3 HEERSMIHENEEST L

3.1 ZEHDMAMR

FHESERUR % b B AL 5 50 D 19 158 )
PR BUEALN LS S 5 S PR W AE, an &l 6 i . i
6 TR0, BRI A5 5 5 SR W B W) &, 22
S SR 2R 5 A A T A A 5 T TR 0 32 358 Tt
BRAT ) SEHTIC BN AL Bl 1) e 4, TR AL 1 29 4y
5~10 mm, FE GO kb % 5% e KMIFL L F] T 25 mm
Ay, T E S 5 KA RS AR i 20 mm, S5 KA
PETEFFZTMT . TR R R ics, K &4
T M ETTN RIS . FEAIAS T, #5 D A
TR SRS BEE 5 W IE W) & AR B, 5
— B4 S A B AE /N T A (LA 6
b)), JRKLETE D 2 LA, 4% R Bt T, 45—
BB VAT FHEYUH 0] H AL FIEGTIF4Z BB X,
ZIEGUAZ MR AR R 2% R I D Y32 FR

Hb RSN FS /mm
-20-1001020 3020100 -10
15
TR > A
10 % 10
@:EP( 15 % 15@
ool §5 oo
25 . 125
30l emmmw % {30
o Hrfti i)
35 35
a) HESS
WA E /m
(5)'10 20 30 40, 50 60° 70
S-10r %3 T i
%-15 o
=20}
3 -25}
-30t =
DT R
b) #H D
El 6 hiEhi iR 5 D B £ BB 45 R 5 5
o W BT L

Fig. 6 Comparison between numerical simulation and field
monitoring results of diaphragm wall lateral dis-

placement and building D vertical displacement
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Fig. 7 Comparison between numerical simulation and field
monitoring values of diaphragm wall lateral displace-

ment and building C subsidence
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Tab.5 Calculation value of each working condition
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Fig. 9 Influence diagram of existing buildings, cover plate

and diaphragm wall embedded in rock stratum on lat-

eral displacement curve of diaphragm wall
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