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Simulation analysis of key factors affecting the defor mation of

overdue foundation pit
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(China Railway Urban Construction Group Co., Ltd., Changsha 410000, China)

Abstract: During the construction process, many foundation pit projects are in the state of shutdown
due to various reasons. In order to study the key factors affecting the deformation law of the overdue
foundation pit. A series of numerical simulations are conducted by using ABAQUS software taking the
2nd phase of the deep foundation pit in Hunan cultural square as an example. Simulation results indicate
that the ground load has influence on the deformation during the whole stage of foundation pit
excavation. The influence of the embedment depth on the deformation is obvious during the excavation
stage after the foundation pit is resumed. The excavation depth only affects the deformation during the
excavation stage before the shutdown. The duration of shutdown has little effect on the deformation.
Based on the research results, the optimization method for safe excavation of the overdue foundation pit
is proposed.
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Fig. 1 Foundation pit condition after project shutdown

iz TRETHIEL 18 MHJE, &
WET, CBEHBOHEMER, & TRIPIRE
Yl s EE R, 13BN IRBEESTRIR
R R, Mg et TRIESE 5189,
12 #EHERS IR ROHE

S TSP G5 R X J R S 3 B 1 2 4 I
it TS B B, LSS N ) 5 AT R T T
FEWT TR B BB AR R . FELSHIRRL 92 BT E 1A 15
DU, SSHRIRL AR, AN RL . [,

BTG5 SRS, AR AT RE S T 45K
K152 730 BT AL HER AR TE B SR R, SCIHE
(IR A2 A TR RS AR 28 N i R AR, HLSCIPRE )
R AR ARSI T BOE B AR k. Rk, ik
SR (A T 7K T 57 4% 4 D 11 AR Lk BT iF 7T
IRE LIRS

5 R Y 5 470 1 52 o TR DR 3R AR, T R ik
THIRTAT I, W EEGTAMI T 8 . TP RS
GURB IR AL by fE15 TRTRITHZIRE h i
T tAE R E BRI A 3R

2 BUERMTI

21 HEERNEN

X R SCA T 3 A B AR I B B R T
AL R, HHEHEREKATE, RHH
50 mX 100 m, FEFULEIFFIZIREN 18 mo KT
BR12 m, FHERN T m BT, ERREEEM
Ak EEms kKR, HEE0 N3 E: £ 2+
WEFEELE; Rt AmRLEE; KEEN
XA )E . FEGUAN LR 30N 20 kPa, SCHT
WERIEN 23 mo ZAEPTIEFZ 11 m FIHT 3 HE4E R
W TR, BT 18 NH, 15, 8%
7m, HFERSE 2 AR L. SZEETURH A
AR AR A, IS I AR, %
JERE R TN 33k, FIFH ABAQUS i, 47
HIRTCEAEA . T Drucker-Prager F7 [ H [a]
T fb R B BOE AR YL, XX 3 2 AR B s B M k4T
P, +EYE N ESEOE 1.

HER TR H NS AR B m 2Rk k),
PR E N 210 GPa, VARALLHL 0.3 9 fE T A %
WL, MRS, e # R MR K R ECh
9.84X107°, WKL AN 20 ‘C. FERINTIN 75
b, RSN 0 °Co FETN I K 425

K1 LEYMEHFHRELAKE

Tablel Soil layer physical and mechanical properties

EREEAY i HJE/(KNem ) MR R/ MPa ZH %R J1/kPa P EEEEFA/(°) A n m

WMBE+ 20.4 7.5 18 24%x1071 0.8 -0.99
3L 21.6 42.0 25 24x107" 0.8 -0.99
R AE 21.6 170.0 30 2.8%10712 0.8 -0.99

E: Anm >y ABAQUS HEAT 2 B3 1 g B A2 vh R b TS 4L
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B WA Hi Pt /d
1 EiVAViXi WAL )T i 0
2 S BEE T SCIHEGE S T 7
3 VSl fovi2 THZZEMRLLF-2.5m 7
4 o) Gl fovi g FHEZEMFE TS m, F—HRIET 10
5 EOEN) ik v THZZIR LR -7.5 m, T HHREL, AR B8k 10
6 EHN/SiE vg FHZZEIELL T -10m, H=HRET, 3B HE RN 40k 10
7 =T 18 M A, R LARIGRR, 5=H R TR 4k 540
8 ERINY CiE v FHZZEIELLF-12.5 m, EVYHEHZ T 10
9 FNUIFZH THZZEMR LR -15 m, HIAMERME L, 58 PUHR RIS S5k 10
10 SERIFEL T EME LT -18 m, 5 FLHHS R TN 151K 10

MRAE1ZF DT TRER At T2, @ o
W, WP S AR TAE S, MR 2.
22 EHHE R

¥ g by h it 4 NMEmERE—NEEME
N, HREEAL, TENT R, &
BERAAEARFR TR NI L. BT, LRI %ER
MGt FE A, SRR TR K P 7 Bt e TR] AR 1 o %
PEHEAT X AT o

1) Lh g fEAZREFATE 4T, 43 5E 10,15,
20,25,30 kPa 5 Fi THLEATTHE

2) L b {ENEEIHATEI SN, 2 RIH 5.6,
7,89 m S FLHL, AT

3) P h A EATHAU 4T, 7303 5,7.5,
10,12.5,15m 5 Fp T4, #ATHHE.

4) DLt R RSN AL, 40 I EX 18,24,30,
36,42 M H 5 FEDL, BT .

3 HERMUERSH

31 MEAErE STIPHEETTUK AL IR A
FEA RIS AT B AE R, SCIRERE TR K5z

B3 RS & A7 3K 3 3P AEAE TR AP A A R 2] Z AL
Fig. 3 Influence of different ground load on horizontal

displacement of support pile at the top
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Fig. 4 Influence of different embedded depth on horizontal

displacement of support pile at the top

M 4 RTBUE Y, BB S B IR I TR 5 R4 K
FEGUEAT TRITHZR B 15 TR & 2 25
B, METTUKT AL BE B I TR AR AL, SR AN /) o
Horp, FESEGURIE TRIJTHZE BN T3], BET
KPR REMEIE K, (HERRIEE /D, T 2 A
e MAERE TR TF2Br BUIAE TR KT A2 82, 3808
AR o FEFEGT I T 58 BN AR THUK -2 7%
SN NEIR . R ST HEIR IR X R
TR T F2 B B 45 5T R A 0K P52 4% 1) 52
B o TR EGTR TR 20 B s il ., £
ZHT B, TR 82 BE A S B IR [ TR S 4
Ky BRACTE AR KN 2 2 PR
3.3 FHZREX STIFHEMETIIK AL BRI F2 0

hifs TAEARFIHZREREOLT, ST HERETI
KT LA B I R 22 A R R ] 5 B

MBS ATLAE H, 45 EET, JFHZIRERIHR,
BEGUSCIHENE TR AL S AN G K. e ST 15

Bl 5 R AR EAETR KL A R BT 18] AL
Fig. 5 Influence of different excavation depth on horizontal

displacement of support pile at the top
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Fig. 6 Influence of different stopping time length on

horizontal displacement of support pile at the top
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Fig. 7 Comparison of horizontal displacement of support pile

at the top with time
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Fig. 8 Comparison of vertical displacement with time at 10 m

outside the foundation pit
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