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Deformation Laws of Deep Foundation Pit Excavation and Its Influence

on the Surrounding Environment
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Abstract: To study the deformation law of foundation pits and the influence on the surrounding environment under complex
conditions during the excavation process, taking a deep foundation pit of a hospital in Nanjing, Jiangsu Province as the
engineering background, numerical simulation was adopted to simulate the entire excavation process of the foundation pit. The
deformation laws of the ground surface and underground pipelines and buildings around the foundation pit were analyzed, and the
numerical simulation results were verified by the field measurement results. The research results show that after the foundation
pit excavation, the ground surface settlement around the foundation pit forms an asymmetrical settlement trough, and the bottom
of the foundation pit shows a bottom bulge. The deformation contour of the foundation pit bottom and the adjacent exposed
surface is in a typical " mountain" shape. The maximum ground surface settlement is located about 12. 1 m away from the pit
wall, with a maximum settlement of 30. 05 mm. The lateral displacement curve is in a " bow" shape, showing "small at both
ends and large in the middle". The peak value migrates downward with the deepening of the excavation. The maximum

horizontal displacement is located about 5 m away from the pit wall, with a maximum horizontal displacement of 6. 24 mm in the
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middle, less than 3 mm at both ends, and less than 1 mm at 20 m away from the wall. The settlement of buildings far from the

foundation pit shows a decay characteristic with the increase of distance. Based on the monitoring results, the empirical formula

of the influence radius of the ground surface and the excavation depth was fitted. Based on the ground surface settlement and soil

horizontal displacement curves, it is found that the pipelines far away still have an inhibitory effect on the ground surface

settlement, but have no effect on the soil lateral displacement.
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Table 1 Formation physical parameters
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Fig.1 Relative position of foundation pit and soil nails
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Table 2 Specific parameters of support
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Fig. 2 Initial ground stress equilibrium displacement
equipotential diagram
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Fig.3 Surface settlement around foundation pit
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Fig.4 Cloud diagram of soil migration profile in foundation pit
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Fig. 5 Vertical displacement map of the ground surface at
different distances on one side of the foundation pit
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Fig. 6 Fitting curve between the surface influence range and the
excavation depth of the foundation pit
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Fig.7 Horizontal displacement of the soil on the foundation pit wall
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Fig.8 Cloud chart of horizontal stress distribution
around the foundation pit
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Fig.9 Horizontal and vertical displacement of underground pipelines
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Fig. 10 Stress contour plot of pipeline

3.4 FRAEATHYhom

BfE RIL ST R TF 2, T 808 i o 2 7= A M ) 7
BRI PLRE . A VTR 202 (8] 22 S UURE, WK X)
HEE R E 50 4 B Al B b ERAE A P AR R BN, R
FEL R B IR R R TR, B,
WG LT A 1) AR AR TE X 48 3T SR UT AT A 5
FEPER I, FFERCH T EERCENE. AT
FEUREE A0, FET AR I dE 30 A e % o [R) 2P
WK BIFIZEC U, B BT R A 5 B K
VIR0 H 2.5, 4.7 mm,

E— L B UIE—IE B R AT L, BEE 2R
PR LTI % FE B A 3G R, oz R OUR I A A O R A 22 O
AINEHA, S B SR i U e =2 ) ) T R 2 A
AN, BIORIE A TR W 2 vs 55, 6 W RE G0 424 FH B
PRGSO, X G S BT Sk Y A SRR TR
WS . PO TFIZ R, TR S ST A A
XL U] A2 Ak, AR R A ) 2 8% 1 4R 1] PR F
— 3, MR BT — MY Oy e K, AR B
FHAZE S M ]+ Fe ) 504 SRR E iR i

S LRUTIE ) N AH b, SR U R v Ak IR AT )
SR =ANE B, H R BT R B S, M AR L
FITET, &AW A I AL 2 FEGU 425 J () 2 )
GRS, I8 52 B A2 X i SR b I - S5
Wi GAE R, 0 1 ik & S —th 35 %) AH B AR
W, SEEER S ERE S B AN R
TS ITC R A FR AR DX I 0 2 B B PR A AIE

4 it

DAITCR A B A T S B B TR ST W FE X 5, 2
TR = BUER T, RGN HESUT 42 2l 24
FEL s TR 0 i) 457 % B 7 7 3 A1 ) s 225 5 A
o EEMARLINEL:

(1) FEHUINEDE AR FRUTREME, 50 i B
TR R Rt SN R Y 34 mm;
G2k 10 m 5 R AE AT SO B 20 Rtk
REAERTT B EGE, HRIGE S 6 mm,

(2) SRR LM E AL “57 P,
FRORAMFS 37 B BT A2 Ik ) YU BE R 7L ¥, g i
RLRE ) - PO 1) A8 T B2, R B T B A
VRSS2 7 48



1 4 i

S5 . RIEGUT 2L UL S 1 PR 1

(3) CALAE LN 1 2 DU HA — & M il 5 70 1
WO, BLBKTUHL 4.6 mm, FF H A
SR S B8 0T e T (B X B 45 1 78 MEVE AL Y
15 mm JEEMA .

2 £ x &t

(1] EIR. B XU 5 I U8 5 b )2 ot 2k B 421X 1) 725 S 00 A A 5
(J]. KR S@RFT TR, 2017, 15 (4): 228 -232.

(2] ZEWIAE, BMSAF, REEDR, 55 JETIRESU SR ST
2R TENEMBRE R0 [1]. HL 1%, 2025, 46 (2):
492 -504.

[3] FIA&K, thrhte, FE LR IXEILYR N RSB R
SAMGE (I A R TRESEAR, 2011, 33 (11): 1659 -
1666.

(4] KI9E, Z0NGE. R BEEGUIFAZ A TE 434 B vt A
PRy [T]. Bk & A R, 2021, 35 (6):
51-57.

(5] #RZMi. FRCTEREESUETEIA S 2 R 40t [J]. R
238] 5 TR, 2020, 16 (6): 1792 -1800.

(6] Efaty, H, (O, 55 B KRN £ 2 b XA R S5 TR 3
BB A E (7). MOESE LR %24k (AR , 2022,
49 (3): 347-357.

(L% 126 W)

(6] REMGSR, W, WM, & FETWREY I WHEGTFZ TR
FBEFH [J]. &+ TR, 2024, 46 (31 2):
236 -241.

(7] 90K, BRIk, XSk, % FETLMESS R # CNN - LSTM A%
RIERSURIE BN i (1] J17g 5920k, 2024, 46 (5):
1015 - 1022.

[81 skcHr, BHAE, WEIRIA, 5. JET Self - CGRU B[ ik Kbt
JR GG [J]. 51 J1%%, 2024, 45 (8): 2474 -
2482, 2491.

(9] X, Z=igiE, XIFHFH. Jifk GA - BP #& M 4m) J LA
o (7] RREER (h3Ex), 2021, 41 (10): 1733 -1739.

[10] CHEN B, HU T, HUANG Z, et al, 2019. A spatio - temporal

clustering and diagnosis method for concrete arch dams using

Health Monit. 18 (5 6),

deformation monitoring data. Struct.

1355 -1371.

[10]

[11]

[12]

[13]

[14]

[15]

[12]

[13]

[14]

[15]

K. WOKIESOTE R AR th R VTR S BT [T].
H, 2022, 50 (7): 110-112.

EFUR. HFPRIEYU T AR AR o (V]
EREEIPOL AR B4, 2022, 21 (4): 16-21.
BMG. b 3 35 B o 425 it T Sk 1 3t 22 S i ) 50 AR 0L 43 AT
[J]. BMORLZEERI, 2023, 37 (4): 15-19.

IR, WhRZE, HE, % ETREITEIEISN RIS
AT [J]. BB R4 (ARBR), 2022, 45
(9): 1209 -1215.

TR, BN, RS, B X R R B R R M
BEBA [J]. A FERERE%M (ARBER) , 2023,
36 (4): 61-68.

MR, BRI SC. A4 A 2RISR et S R B T F
g8 [1]. sBURE2 i (TL2h) , 2023, 56 ($%H)) : 325 -
331.

EaCi, B, RSk, . AR R AR OE S R
SO V], T TREARY =R (ARRER),
2024, 43 (4): 434 -442.

WA, TR, 389, 4. MAKZEs RSN TR MK R #550
40T (1], @555, 2022, 52 (H841)): 2256 -2261.
X2, g, W—ng, & FEGUIFHZH0 T ImTH 24 m
FIEFEAT AT [T]. BEIREEG R, 2025, 39 (3): 78 -
83

PRIV IR

A RKIE

SHEN Y M, ZHANG D M, WANG R L, et al. SBD - K -
medoids — based long — term settlement analysis of shield tunnel
[J]. Transportation Geotechnics, 2023, 42 101053.

TR, T, WER, & BT T R IR T 1
MO AT [1]. A 0%%, 2024, 45 (4T 1): 631-
644.

P, BT, mUh. BT TAO - LSSVM BUR! i ST B 351
PIUTRE TN . DABRYIAEsR R s kS50 B [J]. BHEHAR Y
TR, 2024, 24 (7): 2885-2892.

XIS, TME, FHE. 454 Transformer 55 Kolmogorov Armold [
K TR FBONAT S [J]. 222840, 2024, 45 (6):
1256 —1265.

HEFOR, BRI, MR, SF. R TR A OCHRFRIEM) CNN -
LSTM BRI/E ST TR AR B i vh iy i A [T ], A 4 TR
i, 2021, 43 (BEFI2): 108 -111.



