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Treatment and analysis of the foundation pit water inrush incident
in Nanjing Jiangbei New District
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(Nanjing Darcy Geotechnical Engineering Co., Lid., Nanjing Jiangsu 210000, China)
Abstract: The foundation pit water inrush incident on the underground space first-stage works in the central area of
the Jiangbei New District, Nanjing happened due to lack of compaction of the backfilling in the abandoned pile holes
in the foundation pit, which caused the confined water in the deep pressurized aquifer to penetrate the abandoned pile
holes, leading to the water inrush incident. After the incident, the holes were backfilled with concrete to counter
water inrush, and then grouted to seal off. But none of them succeeded. Through investigation and analysis, the
dewatering program was adopted, whereby the deep confined water level was lowered below the water inrush
position and grout was injected to seal off without the gushing water. This dewatering program took 18 days to
successfully resolve the water inrush incident, which can provide useful experience for similar projects.
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incident; dewatering; grouting plugging

Jul. 2020:94—99

0 35IF

[EEBRARERL IR A N S B 26 5 P
DREE G BTt T i o 75 R 001 T R K 4
it TP AT N B 2225 1 BRI 1 7K 8 2 X [ K A R
M, % 55 AR RS T 1k KM 2R BRI A3 A K
FHOCAL BRI L 1 06 W A X B =1k K e R AT
SHTIESE . BRIEZ A TR AR R 55 K = 5T i 7K
A R N 2 A BN AT R A B, SCRRES — 9
X 2% G F RO AT B o B, R FRATAR BE T T

KRB :2019—10—28; &E HH#:2020—04—09

IKH IR BN

R0V AL BT DX b X — ) R R B T 42 #)
16. 1 m W, JE % R A AL Hh B K i K & 29 160
m® /b, B BRPE S5 AR RD . Sl R AR S T H R T
RETRBE L K SR SRR R W, S %%
L S5 04 A VRS R T R 1 B K SR AL N
LS5 K2 R B K 7 S8 AT AT o TR G 488 o A TR
JZ & K JE KA TR TC I K B B SE 0 T 2 3% 1Y
J7 58 I MR R T K S AR B AL S 110 2

DOI:10.12143/j.tkgc.2020.07.016

PEZ B A UK T DU 1990 4E A, AL Rk K 1507 55 0 18 B T AE VL A e T @ IR IX P 28 R4 5 #K 16 — 16, jiyongan @ live.

com,

Sl ARl UK . B SCVL LT DX A0 DX T s (] — TR BT K S RO 3 S e R [T ] R0 TR O 4N 48 TR ,2020,47(7) 94— 99.
JI Yongan, MENG Jian. Treatment and analysis of the foundation pit water inrush incident in Nanjing Jiangbei New District[]J]. Ex-

ploration Engineering (Rock &. Soil Drilling and Tunneling), 2020,47(7) :94—99.



54T B T UK 2 B AL X L X M R 2

S [v] — 39 FE 4 7 7K = Ak B 5 95

Tt e 18 K,

1 E#sad

2018 4F 9 H 7€ & A= 1 /K B9 A B it T4 L i
Ak G AL B 388 [ i 40 o AL FRDUE , I R FH o 8 AL 22
61.5 m VR, U Al 78 B 3 AL 1% ALK 3% )5 R FH RS

[ BES (EN [ BEEi7 N 10

20194E 7 H 4 H, BRI Z 2K 16. 1 m B,
2R K i 28 MEAL , B K, B K & b, 3
7 B R PR 8 & S L 10 3 0 R S 3 it L 359 K
BERIEAK, 20194 7 A 8 H L. BLZ A /K /KEL
160 m*/h, ULI 1,

Bl MFEARRELERER

Fig.1 Water inrush and back pressure treatment
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Fig.2 Plan of the water inrush point
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Fig.3 Geological profile at the water inflow location
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Fig.4 Calculation model of the confined aquifer
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Table 1 Calculated number of dewatering wells
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Fig.5 Layout plan of dewatering wells
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Table 2 Prediction of water level drop and ground subsidence
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Fig.7 Ground settlement prediction
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Fig.10 Layout of monitoring points
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Fig.11 Ground settlement curve outside the pit due to dewatering

5 BAZLFURSH
5.1 Fmta

P 22 R FH I 7K 6 it » 8 4 30 3 T B 390 e K )
A7 I K B 55 58 A I 18 K, 33 B 14 B ] 2 AR 2
Wy, HETREAE R .

(D) 4 il 5 2 sk Xt Ml R 7K %) 7K SCHb i 2 80000
T3 BT o ARG T K S K 2 80 L KR SO DL R
K TSSO T SR Y b SUK LR
WL BIHK A 40596 m®/d. Wi SEPRAbAK 9 11, K
A F| 45000 m®/d B X S K L R E R K R
2.7 m A AT BT DB R T 48 0] TG o 25

(2) P K B BOR Bt ok T T AR BRI I
A PR UIE BE SR T R U £ 7K il 7K DT R R s A 1 e
KB 1A T T

()RR I I B A 57 . 10 H AR BE I A2 i
HESR L B K B 5000 m®/d L K A
W A HH 7K BE T A A2 TR Bl I 16, B A it T L 2 —
UM R, B A PR T 5 [ S R )
5.2 MK

AR HCAL B SO SR T AE 110 JT JnZE A
XS EM TR SO FAE A L, AR, R
WA

(1) 2R B /K A BRSO 48 T 9 - et
FIH B AL 7K S 5 A SR IR 7K 5 i i 2 R BUAE
SGUAMTE RIP 1R K SR HAE S AU i 57

()R AR R FES KB R K A AR B K
I KRR D T, T8 T B K R It A 5 1Y
.

(34 T I i) AR « B K ot A R HL i 3
WA T IS AT T 9
5.3 Xk Jil 1 B A 82 0 /)

EHICAL AT 3T 73 0k B K 5 1R #Y TR BE AT 20 Hr
THAFIE DR R 2 AT Y . SE TR (e = 10
mm LAY, T b i SR e R sE B A .

6 %5iE

AS U A TS B R L B B R — O
I3 B ) 38 7K e St ke PR3 Ak [ LA 523 4 90 7K
FOHCH SR S

(1) & 7K Ml XA TR 5T TR, th TR BT N I 4%
JEBNRAL L SE B L W 5 2R R TR K I B4R AL
AEAL S5 9 7K I, FE 50T 422 i 0L 4 AR B HEBR L K
I 2 3 b B

(2) % T 2T 7K Sl R KA Ry LT K R
LR IR 3 1 05 O LS B DA g vl SR T e B K
FHEHR T VA B

(3) e 7K Ak BRI K S HIOR: B AT R0 0 ik L HLRE
IR FR e e R A A 2 3 R 2 1 T ) AL T IV R
HI X DL R FEAT 23 BT I 7% 422 e o A 9/ g 7K
e R AN F 0

CAOL BT B R Joi i AN AU T ] 320 B 35 14 42
AR R LAY 24 22 B AR A5 TR A ] e B S A I B
B O R4 R JC N



4T B T

T UK G T TG X G DXl T 7S ] — ) B0 I K oAk B 5 R R 99

5 2% 3Lk (References) :

(1]

2]

(3]

[4]

(5]

L6]

(7]

(8]

BT, E O IR R I T 1k K e S 4R IR S A R Ak B i TF 5
()03t R 28 ] 55 T2 % 4%, 2010,6(6) : 1251 —1255,1284.

XU Yong, WANG Xinlian. Analysis on reason of water stop
curtain failure in deep foundation pit and research on its treat-
ment measures ] ]. Chinese Journal of Underground Space and
Engineering, 2010,6(6):1251—1255,1284.

6 B 8 2k 7K M 5 6 R ik BT e K B R F 5 [ DL 7 2
PR R R L 2011,

TANG Guangming. Research on the influence of the suspended
water cut-off curtain on dewatering of deep foundation pits[ D].
Xi”an: Xi’ an University of Architecture and Technology.
2011.

OGN T, K T - T 7 7RO 7K 2 IS 5% T % i DA e
(1. B% 3 2 % ,2003,23(5) . 25— 27,

ZHENG Jiansheng, ZHANG Keping, ZHANG Lifeng. Inrush
at the bottom of foundation pits in the confined water layer and
solutions[ J]. Tunel Construction, 2003,23 (5):25—27.

MR 2 o 5B TR BEHT 9 i I IR B b 3R A it () ). 4 R A
2015(7):114—116.

CHEN Jiachun, ZHANG Deng. Study on reasons of confined
water uprushing in deep foundation pits and preventive meas-
ures[J]. Fujian Architecture &. Construction, 2015(7).:114—
116.

RO | BRI X S R R VLT M b X TR R Bt %8 K R R 4
Br B da B )5 + TR AR 2014, 28(4) 183 —187.

CHE Canhui, ZHANG Zhibo, LIU Shi. Analysis and manage-
ment of confined water inrush of a deep foundation pit in the
floodplain area of Nanjing Yangtze River[J]. Geotechnical En-
gineering Technique, 2014,28(4):183—187.

oA FERBLGT TR T K I R R 4 A S5 AL #RLT . D v
#,2014,40(33) :60—61,62.

WANG Ronghua. On analysis and treatment of underground
water piping at some deep foundation pit[ J]. Shanxi Architec-
ture, 2014,40(33):60—61,62.

07 Y T T B R BT 1k K i B R T IR B b B it
L0037 2 35 R 5 CRL 1D » 2017(22) : 2095 — 2104,
FANG Weilong, FENG Zepu. Technical causes and treatment
measures for failure of water stop curtain in deep foundation
pit[J]. Theoretical Research on Urban Construction (Electron-
ic Edition), 2017(22):2095—2104.

IRIE SR AR 0, AR AR IR ST S8 T 4R 16 b i TR R[] 2
HUMET.,2019,41(8):1434—1435.

XU Zhengrong, PAN Weifeng, HUA Jinyao. Construction

technology of deep foundation pit inrush emergency disposal

9]

[10]

[11]

[12]

[13]

[14]

[15]

[J]. Building Construction, 2019,41(8):1434—1435.
X W R i 470 7R R K R TRl B G Ak BRG], BR YLK 32 L 2019
(15):100—101.
ZHAO Feng. Generation of confined water in deep foundation
pits and treatment measures[ ] ]. Pearl River Water Transport,
2019(15) :100—101.
R, w4, X A T R R BORTE VLR UK BE 18 18 42 iy
BT TR G 4 48 TR . 2019,46(7) . 70— 76,
CHE Canhui, HUANG Jian, LIU Jing. Tube well dewate-
ring technology for repair of the water intake tunnel under
the Yangtze River[]J]. Exploration Engineering (Rock & Soil
Drilling and Tunneling) , 2019,46(7):70—76.
ZEBE, WP 0 )T L 55RO BT Y TR R TR R K %8 T
PLELF 52 ()03 F %5 8] 5 TR 4%, 2019, 15(3) : 943 —948.
LI Ying, HU Dejun, YE Xianqgian, et al. Analysis and treat-
ment of inrushing accidents in deep excavation[ J]. Chinese
Journal of Underground Space and Engineering, 2019,15(3) .
943—948.
ARAE] AT R TF B Bk b R K S G A AT ).
KRR 52855 ,2019,25(5) : 75— 80.
YU Deke, HE Peng, CHEN Wei. Analysis of dewatering
measures for the foundation pit of a subway station in Jinan
[J]. Water Conservancy Science and Technology and Econo-
my, 2019,25(5):75—80.
A AR ZRVT AR R K & B0 580 S SOAL B K TS
il L0040 TA2 Cor 8l B T . 2018,45(11) :50—55.
TANG Jianming, WANG Yu. Dewatering design and imple-
mentation for treatment of water kick-in at a bridge cap foun-
dation pit in the Pearl River[]]. Exploration Engineering
(Rock & Soil Drilling and Tunneling) . 2018,45(11):50 —
55.
FEOR W WRAh . A = [ VI S A AR IR K 7 RS ].
AHE I3 F 41, 2018,15(10) . 73— 75,77,
LIANG Tailue, CHEN Kun. Dewatering plan for the shield
working well along the Weisan Road river-crossing channel
[J]. Science and Technology Innovation Herald, 2018, 15
(10):73—75,77.
R L Ak 5 U DO HL k. 2 DB R TR K R K TR Rk B0 it T AR T AR
FERFFE )] TR i (BT M0 . 2019, 32(5) :65—69.
CHEN Zhong, QIAN Baoyuan, GU Qibo. Deformation law
of deep foundation pit construction considering pressure pre-
cipitation[ J]. Journal of Ningbo University (Natural Science
&. Engineering Edition), 2019,32(5):65—69.

(m#E Fa®)



