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Abstract

The underground water layer not only has an obvious impact on the design and construction of
deep foundation pit support engineering, but also affects the layout of protective measures for
buildings, roads, facilities and pipelines around the construction site. Taking a deep foundation pit
of a project in the central urban area of Shanghai as an example, this paper designs and analyzes
the impact of uninterrupted confined water layer on the surrounding environment. In the con-
struction process, strengthening measures such as diaphragm wall isolating confined water,
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H-shaped steel joint for diaphragm wall joint and double liquid grouting outside the pit are taken
to reduce the impact of deep foundation pit construction on the surrounding environment. The
conclusions and measures can be used for reference for similar projects.
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TG T Bl X, FEYTHA 27,264 m?, FFIZIRFE 14.30~14.70 m (FE/K I, FBA RS Ja vk
7 1.50~3.10 m). Tl H FONALFEX, A Wis/K. B, EEELNE, HIEGIF2m 0T 9
m; AU 1~-3 2R 5, 8 EEES@EMEET 2B e S 1 8 m). JHZIRER, FUAERY
JEAER. AR MWEESTHB B Bk, B RIIBRALER LN T (L], ARG e, gl it T
WIS, ORUFHST 24

2. WA BER K RO R R EEIF G R

TiH i 8 R AR E R AT H it TR WARK, FE3 P30 Br ok A i REHE it 37y BH 11 T
MO0, AR RO AT Rt AR 55— 223K, Z0"™ R4 ) S SO T AR 7Ons FL i, 17 e 7 L 7Kon J]
IIAEREM R H SR R 3R . 20 SR A (O aCR AR R K it — AL R AR K xT 8 TR A BT RE
RISEMREAT VS AT LU, B 58 SR P B /KR e 7K T S8 R T AT [2] [3] [4]

2.1. AR PEREK

FHZORE 14 m (2EGT, —MmR AR FLHEVENE + HEREpT . Hh R ISR SMW Tk S s XS 1E N
P b K EE R, B v B E N SR I N IR SR AR FE B A, R IR S R oA R,
B E I A e e, RBFIERN 22, SR SMW Tk, A TREARER, THEK, AR5
K, EMRHAE,  FLRIEE /N0 DB EE R ARY,  BUBHR G B0k i 2 P05 2 TR A — 38 52
DR, e W Rl B0 T 7 SR B FLRE VA 3 b+ =l A 17K, 01100@1300 % FLEEMEAE 4 4544,
FER 31 m, PR 7-1 EANT 1 m; 1E/KBERH A ©850@1200 =HlifiibEpE, #E 21.5 m, AR
ATUERA/NT 6.85 m (4] 1).

K LFEIZIREE 14 m UL b, YUK FAEEDZE AL EG/KE, SESURRITRME I H s R %
MR 1 @R AR KK B, A EK, BERYURTN. AFRAE TRIREAT, 277 iR
Zh, THREY R AT TR AKIRES, N0 T AR R K ACGKRER A, BURRE EKE 1V
YK SCHL RS0, TIHIE RTAT A E R K AbFE 7 5

HACGRIGTFGEHT,  SEI ARG IO Z K K AL WI GG HR N 3.76~4.08 m, 5 1 ARG BUE L 2 5L
FIELREEDIEMK 125
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Figure 1. Typical engineering geological profile

1. R TIEMRAIEE

Table 1. Summary of aquifer parameters

# 1 BKESHLER

HIKE @1 @2
FIKE L W2 Kb
B 7K 2 TR 5 v TR LR (m) 28.00 33.00
K E T R (m) 6 8
2017 4F 10 A /Kl 5: 3.76~4.08
#1747 (m)
Pk it g ilE 3.76
() 0.9 2.2
IKFIBIE R
(cm/s) 1.04 %107 2.55x10°°
HAEfE
KBS g rymin 2 (m) o3 o7
(cm/s) 3.47x10™* 8.10x 10™*
7K % s (1/m) 8.0x 107 1.0x10™

Hb R 7K = AR AR E I BB AL AR SR Pl 7K 6 DK S B SR A R [ i b, WPAR AT R 3= &)
YRR o3 T FERAT S A . BRI 1 @RS E RS MT AT Z IR AKMER R AR
ANZE@FA, Js K )E T HOT K, %S0 2 DX Eit T, FESTP s RS, Tl s

B K BT 51 RS b T o B 4] 2.
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Figure 2. Contour map of ground subsidence around foundation
pit caused by decompression and precipitation (unit: mm)

2. BEREKS|ZME B EREFELE (R mm)

A DL BT RTR,  FET pY FA R B K S VR IR B R AN, PAL BT AN R R K 51 R oKt
YN 18 mm.
2.2, IME—1EIPEAREK

T FE SR A4 28 () S04 < T0) (B A W AR e S — ) e —HE R EHE, AR50 N5 /K 215 /K Y [H) s 3l
T [IEE S ) R VK, A R R AR s S Bt R KA AR AR AR BAR AL AE Fo VR TS Y o

FESMBE—RALVE RN, AR KK 30 K, DRIV F /K 51 RS Aty dth T e A i 5 56 0L e 3.

Figure 3. Predicted contour map of land subsidence caused by
30-day decompression and precipitation with integrated pumping
and irrigation (unit: mm)
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WRAE EIRFUMEE TR, EHE— R R, K 30 K5 ik B K 512 bt ah 8 24 B vk~
N 6~10 mm.  IRUTREE K SR TR EIR TG, SEPRIRER T T2 G R A BT . BURRE R
Bk, BEARIBIRSEILETER, NLEEHRIX R R,

TE LA BB AR I K B EE T, BU A BT SR /K B SR PO AR, HOO BT/ RS 10 52 i A2 PE K
5, WL 2,

Table 2. Comparative analysis of two design schemes for depressurized and confined water
= 2. PEFRREREAKIGIT T BXTEE AR

» . B0 GUNEE 8 Rkl
= AKIH(D) (M) B KUT % (mm)
] EEVEA T, A% “RmbA”
HOT SRS e s e A e 2 7 ! 18
o Ak S AT
HOME VI BRIE K i, (DA i b 21 27 10

XU E 2 4

2V EXS AT R, AEBLA PR R, oKERRBOA IR S K ZEOU N, Al AL R
KT LAY R , AE 0] A R IE fe LUK, B KRB Hb T TF% 10 mm.
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| msibke
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Figure 4. Schematic diagram of different enclosure forms
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2.3. T EEIEREIEEKE

it PA b PR AR s K 5 S8 SR T R 234, KPR 5 SRR TR AP ORGP AT R R LR (BT
AAAEAN TR RS, o AR IOT H i T3 32 4% ) T B PR iz KT 2 Brik Redan, W sRIK I e R & 2k bt
St CIEIRMRBEAT 7 AR IS [ pRAS RN LT 22 4 R A Toih Al B o e 28 5 SR PR R4 R 35 iy X 4k
R T ES R “ M E— 7 RS BER R BRI KK Z I T %, BRI &, Higes 7 H
PRNIEE . A REHBE 1R HOK, L B2 ISR R B R . R IS 52 ) BURRE AR 16.3
m~16.7 m; 1% 14.5 m KEMREELIEKE, SIRHEAG®-1 K+ Z AT 1.2m.

27 (15 AV G X /K MERE (b R ISR IR, BRI DJZ, JEBT AR FEK S, T B
JE K B 5| B M I R an ] 5.

Figure 5. Contour map of ground subsidence around foundation pit caused by
decompression and precipitation (unit: mm)

B 5. BERIKS IR EGENEREFELE (A : mm)

I DA ETHSRORT R, BEGT P9 B I B K AL A5 PR IR T BETH R Ab, TG ST A1 b I s P 7K 51 A FR) foe K3
YCFE 14 mm RO, ATRE—H), HARP XS T EREOR, g bk KT 5 i ikE
B

3. Xt ABFEHE CRIFHERE

1) MR ERERI A, BRSO N 2 AXEEET, " NEROIHZESTRARI K, 4
N i 2 5 PO 2 S s ST Sl L1 5 A AN R S S e et 1 5

2) Bilfaif— AR A0 o DX 34, A X a8 0 FH T 32 R B8 1 8 1K BOKE @ J2 7 R B 7K 2 B 7 Ak
FL(JE S 800 1l T IELEREVE NP 125 4) o 1T 8 2 T X R A B A P B 47 I PR P b I S 4 38 (O
NIELERS R R N A 1000 mm), DASEESESTA AR et D S B A IR AKX, A ISR R
P B SO H BUR(1E] 6)0 MSEBRIFIZRCRKE, H BV AR AR A IR R R,

3) 8 A X I b v B = Fl AT I ], 2 BN R AR £ 50K LR 4 m, /KB E 20%, YUK
PR ERBERSME, KEBE 10%.
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Figure 6. H-beam joint of underground diaphragm wall
[E 6. i TEELSHE H BUsREESK

4) FEREGUTIZ R PR A ISR R, LT TN R SAT R RATREIR
/NP G A B R K T S BRI TR, Il PR B I BT 2K EEAK T 40 m.

5) FEGUITHZ YA N5 I 3R 5 04 -5 L, AR A 00 8 R e e et T, RS S A
L.
6) JEHTIMIAT B — & HE TN KA, B S EKAR R ADIRES, Q= AiBie, R
BT S I, B RS GTIB IR KON SR I S S B B R A5 7 A R

7) BiFREAKS WEREKSAT “HRFBREAK” , MBI BT RKEHIRA BRI UL 1 m 1%
K WUEBEKIE G — 2 LR EAT, R N AR K AL, R OJEARE T R #BR Y L
B B oy A ) /2 K Sk s e, 9/ B KOGt ] i s

8) HWZMPEIZEEGE, EHZEVURBZEMA KT 200 m?, B RIFIZE L RGETE K. W HRZERE
A BE I, mT LA — 2 IS HEAE

) FEGTIL AT K EHER, I S P HI7E 20 KN/m? LAPY, HUBGEE H 13w S AR S A T B s
VAL SR 191 1] bz e

10) FF42 1 5 o i 30 Rl 47 Kt A A V8 U 7K I R R % i SR B s 24 i

4. SNTGRER B BB B Bk

ARTTH R T 7r XTFHZ S R ESE RN R KR =P AR DT N [ 45 15, A Rzl 17 L
AR . HlT 8 BAETERARLIT FE LS RMEFITRARE, SBOCAZNIERI); AR5
GOUTFZIEE B AR, BT AOGIs e, B, #ex 8 R m A AW 8 e AR . 72 A
Ui s, 8 R ETHAVIFEET] 12 mm. RAETIFREARRK, N7 HEERERMEM, X8 ZEE
AR FE I STAMN AT RO ORI . KBIE) T BN o i T, SUAMSURGE R T A2 B Y15
—IESCERE R RFIN TR, T2 R LR A A ST s A, TR R — B
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WFE], 8 EETEIIMEEIAG S E125 R L AR M Rk s F28 tHilia) F 0.42 mm [E5, JF
ZEZELVRE LS — B LM E A B (G — 2 1 F28 Jik%-5.61, 2 =)=+ F28 Jif%-2.45,
JRJZ L F28 JiF&—4.57). XFHH 3. & 4 BT M B, R WU IR HAR T4z G 2% @il it
AR R P T, X HUA AR S R e AT 1IN A, AT LR AU R A AR B TR AR,
B T 30 H T R T

Table 3. Changes of house settlement stages
3. BRIMEMBETLR

. 1259 1B ZH 2 R B 1255 32 LI B 1ZIR)E LB B
Precietea RitE Bt RibE rBeRtE RiME BRtE Rt
F21 ~4.55 ~7.20 0.55 ~5.99 ~1.06 ~7.27 ~2.54 -11.29
F22 -2.55 ~4.80 0.12 ~4.64 -0.02 -4.93 -1.80 -8.22
F23 ~1.24 -3.01 -1.10 -4.19 -0.51 ~4.50 1.25 -3.95
F24 ~1.86 -3.19 -0.93 ~4.02 -0.39 ~4.49 0.63 ~4.07
F25 -1.81 -6.63 -0.84 -8.11 0.77 ~7.47 -0.40 -8.17
F26 -1.45 -7.18 -1.05 -8.46 0.02 -8.38 -0.83 -9.82
F27 -3.78 ~12.57 -0.10 -13.15 -2.26 -15.11 ~3.57 -20.10
F28 -5.61 ~17.58 0.42 ~17.50 ~2.45 ~20.07 ~4.57 ~26.49

Table 4. Changes of house settlement stages
4 BRMEMETLR

. RO T Bt 3 il SRR B 2 W SRR R
B A (L 2 Wy B B it f W B B 2
F21 —4.74 -16.03 —0.26 -18.93 -2.19 —22.84
F22 -2.52 -10.74 —-0.52 —12.45 -2.51 -16.67
F23 —0.64 —4.59 -0.19 —5.69 -1.41 —7.90
F24 -0.08 -3.99 -0.20 —4.49 —-0.68 -5.19
F25 -1.76 -9.93 -0.26 -10.50 -1.37 -13.98
F26 —2.23 -12.05 0.10 -13.75 -1.99 -17.39
F27 -5.76 —25.86 -0.57 —29.66 -2.18 -34.02
F28 -7.15 -33.64 —0.98 -37.12 —2.41 -41.20
5. 5%

AR TREEER AP BE R R DR B3R, B ORI T 3 R B S R R W AR ks SR Bk B A 2k
N H BN, DD SR R AR K R s STAMOGBEE SN ] (108 i - ST T RErh, Bl 5 0 g 2272
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HUAHL TR ELARAL . R EZACT R ARSI SR B r LR I R RV, AR SIR
MBLERREE, A TR ARG ORGSR b BRI 58 mm, GER] 1K e A 2k . i
TSGR WA K KR H RS AE R DR AT H S TRGFIRCR s SRR sl
TN 75 A L Bk RS TE I R 2] LR ME— I A R T
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