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Abstract: Confined aquifer dewatering for cut and cover tunnels in the floodplain areas of Yangtze River characterized by
complicated geological condition and high confined water level may result in considerable ground settlements, which may
potentially cause structural damages and losses of life and property. Aiming at this issue, the finite element model for the
confined aquifer dewatering is developed based on the southern part of a cut and cover tunnel of the Jiangyin-Jingjiang Yangtze
River Tunnel Project, and the characteristics of drawdown, ground settlement and incline of a sensitive villa district are
analyzed. The effects of various designs of curtain on the ground settlements are also studied. It is found that the settlements
induced by the confined aquifer dewatering cannot converge fast. The maximum settlements of the villa district for 10, 30, 60
and 120 days of dewatering are 2.5, 4.3, 5.4 and 6.1 cm, respectively. The inclines converge faster with the maximum value of
0.0002, which meets the requirements of China's standard. The altered curtain design can reduce the maximum settlement in the
villa district by 63.5%. Cutting off the second confined aquifer in the mainline can further reduce the maximum settlement with

the highest efficiency.

Key words: cut and cover tunnel; confined water; dewatering; environmental effect; numerical simulation

0 5 = He MR AR R L Z R T, ST AMEAEK T )EE, F
{q/lfxﬂ/g[:f@jpﬁ/ﬁﬁ:ﬁ/\, EEAAE, Wik BN BIR, R ] R AR T W X (oK .

B AR E K2 B — e R R N . kPt TR ER) Xie SN I B SR 7T T MR AR

WA, 255 B AU 4 T SN KT ISR gkt SRR, R BER A B U R ST A MR R

IS BORE, R G HUERBI AR, RILRKE R

IR L it TR DRI —F . TR M X AL ESTIE: FXEAR LS H (41972269, 52178384, 52008098);
RIEAEEKE, MR KiESEN &, Fs WHALRIAIH (2021QD05)
TR AR P, SIS, B AR 20240622

JEEME# (E-mail: liusy@seu.edu.cn)



222 =

+ T B % ik

2024 4E

Bl sQMERE S DL 2 . KRR TRERM &
FeAMERIE ST M I BRI 10 R B YR foe e T
i5 102 mm, LR AR ABUARY BRSO PR AE . AT,
R DR P A8 UM e (1 S T AR s K 51 RS )4
BN, R B R B, DA DRI 2 4

PAETFR TN o A e 7K 52 AP R WA Ak 52 i A
AR R A A K R Y B A R
FAER o ASURKFELL S VLKL BE TE VT R br B F2 %
EHEGTTRE, M ABUER IS M 7 B A SR 5]
RIS, AR Bt A B0, JROTT 1 AN [F) I
F X EL X TR, DU R TR IR 5% .

1 IFES=
1.1 IiEHR

AN DR IR SR DA AN PN S T DN i
B, FLLBKL 6445 m. BEIE S NITALIHIZEL. JE#
Bt VLR Afs B, Mo, VIRgBtH TAEH. BEHEL .
WOT B, MK4) 785 m, W& 1 fiis. M4k,
VLR BOS B FE A B [TIE TR . 3 H0 76 () 4775 7)) 57
X, H5ELIGRITL 200m, 5 A [HE ISR
50 m, 532K, Kk, %2 HrkEA
JEIK BRI PRBEE I, DL S 1 B AR 48 e

E 1 IR RERE T EAE

Fig. 1 Plane layout of southern part of cut and cover tunnel
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Fig. 2 Soil profile and properties of different layers
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Table 1 Summary of excavation details for zones requiring confined aquifer dewatering

K2 X B M HER I /m AL FHZ R E /m ZARER/m
YK8+861-925 (R5HLEL) 21~19 0.48~0.39 10.96~8.78 7.87~4.06
YK8+925-985 (i EY) 19~16.5 0.39~0.27 8.78~7.08 4.06~0.61
AqlI AKO+146-411 (A [T3E) 27~18 (34) 0.77~0.34 (1.0) 13.47~8.2 10.38~3.71 (0)
AKO0+411-501 (A [T3E) 16.5~15 0.27~0.20 8.2~5.45 3.71~0
KB0+756-620 (B [1ii#) 28~21.5 0.82~0.51 15.67~9.3 12.58~6.21
KB0+620-570 (B [1ii#) 18.5~15.5 0.36~0.22 9.3~6.54 6.21~0
YK8+385-413 (T1EFH) 63.90 0.29 33.10 17.9
AqlIl e
YK8+413-478.5 (R5HEY) 48.5 0 28.95~22.74 11.11~0
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Table 2 Input parameters for soils under fill

25 4/ JEEE/m  p/(kKN'm3)  u e 2 K M e KJ/md") K/(md!)
®1v @na M+ 9.78 19.8 0.35 075 0.0552 0.00664 0.91 0.99 0.0018  0.0044
D) Wt 2.38 18.5 0.3 0.88 0.0704 0.00782 0.97 122  4.47 4.47
@3 @s2v @4 FHE. Br4IRS 18.45 19.1 0.23  0.75 0.0534 0.00757 1.38 1.04  4.47 4.47
®s. @ M+ 17.05 18.9 0.35 0.83 0.0933 0.01263 0.88 1.38 0.0020  0.0035
@1y @s @s  FEIRS. FREE 71,19 19.8 023  0.58 0.0534 0.01200 138 0.94 12.64 12.64
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Fig. 4 Drawdown contours after dewatering of 60 d
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Fig. 6 Normalized drawdown curves with time
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Fig. 7 Inclines of villas after various dewatering time
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Table 3 Designs of waterproof curtain in analysis
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