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Design and Application of Ultra-deep Foundation Pit Dewatering Based on Numerical
Simulation
SHANG Zhaotao
Wuhu Railway (Tunnel) Traffic Engineering Quality and Safety Supervision Station, Anhui Wuhu, 241000 China

Abstract: In view of the complex hydrogeological conditions along the Yangtze River Basin in Anhui Province, taking the excavation
of a tunnel along the Yangtze River as an example, the deep foundation pit is close to the Yangtze River. The groundwater is directly
connected with the river water in the Yangtze River area, the groundwater is rich, the water level is high, the permeability is good, and
the groundwater may infiltrate into the foundation pit due to the action of water pressure in the excavation process of the foundation pit.
Due to the phenomenon of flowing sand and even piping at the bottom of the foundation pit, the success or failure of foundation pit
dewatering can easily affect the stability of the foundation pit and the safety of the construction personnel. In this paper, the design
idea and method of ultra-deep foundation pit dewatering are introduced in detail, and the key technical parameters such as foundation
pit water inflow and well number are determined by numerical simulation, which has certain reference significance for ultra-deep
foundation pit dewatering project with similar geological conditions and site environment.

Keywords: Super deep foundation pit; Dewatering design; Numerical simulation

1 IR

TR VT RS S TV AL B I, WRVL R R ER, 7ERITRIR N M5 R AR 7 R, KIS 7RI
MRS, BRRLS AL T Il A AT 190m &b, BEIE 4K 5956m. YLAL TAEH &2 BRI TAEF. Tk
WIIZ G B, YOALMOT By, Wit R YK1+4900~YK2+422. 6, 4K 522.6m, I MR TSRS, SMW TikhE, +
A 2 K SR FH BRI e T, = 28 IR 422 4L B R FH O] 7S 16+ v 1) A 23 B PO A8 T T A 8, B2 RO R U B 44

AL TAEH BT BLRE YK2+357. 1~YK2+422. 6, TAEHAMI T 25. 5mX 45. 8m, FEGUIFIZIRE N 27. 4m, KA 1. 2m
JE 51 5m R L SRS E Bl S5 4, ST IR R A A TE AR TR S 1 TE AR S A ONMW L4 M R RS A, 9 31, 773~
33.594m, ¥R 22. 275~23. 959m, K 42. 4m, 4 JEIREE T3, TAEHR A BZIEZ M T, TAEH A R E 41mX 20. 2m,
TAEFF R SF AN 9038. 86m”, 5/ NIE . FEATE L ILE 1:

1 TAEHEAMN

FELREE YU E
B BE et BRI
(m) (m)
YK2+400~K2+422. 6 27. 4 45.8 1200mm Hbi&ERE 4 TE TR S EEN
YK2+357. 1~K2+399. 5 29~24 30.3~34.8 1000mm Hoi%: 1 4 JETREE S E

—

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 73



3 TRREERE - 2010 2% HTH
@ VISER FRERVE - 2019 #52% HTH

Engineering Construction.2019, 2(7)

1, Q350

K1 TARFEES T A

2 TSR F M

2.1 TiEfR

AL TR X SR K R #CE e, BIXE SR F BB RSHEK G F2 CKRITH R ED
NE, BRZEEREEREEE, EEE 49n~565n fity, HHEEEOVMABIN Zoodi, DURERIBER L. 5% ~F
RN AP N, RN .

2.2 JK3THBR

XA AR S R /KSR A 3 BUR 5 I RN ECE RILBE /K, FES/KER () b, (6) 4iwb2, WRIEER
HUF AW, &K 2 JERAIIR LN 4Tn~48m, KAIAREZI9 3. 8~5. 3m (MR B Fhri 5. 5m). /KA KV X
HEZSKME, BEEMEKERLE, IE-KITAKAREIT KA AR .

3 ITHEMESSH

3.1 EYURE K. E&EKLS

TAEFFREE 27. 4m, J& T fEREECR BIGRIEST TR, BN T R B iRt B B e e St N e 4. BEdili
KT, HRKFEE. HFAKRA S, RABIZEG T U2 d R B TR RRIER, HUR /KR RE 2 L9 45 44 B
Ab CESEALICYE . HIEREIT YO BIRAEEYL, &K B 2GR E RIS s BRI, fakA
B Ko TN a4

3.2 EMEEX

ACTAEH S A2 B, FEUTE B 29. 5~47. Am, JFZIRBEERIRAL 27, Ame NSCHEARRES 1 B N TREE T R+ EE -
TP, FIREE 2~5 T8RN & 609&16mm AN FEELE VREE LSO, BRIUES R, JTZE M TR (RS, B R IE TR AT
AT

4 PEIKRF R

4.1 &R

A T AR S R KSR AL 2 BUR B DY /AN ECAE LB /K, FES/KER (5) Wb, (6) 4iwb 2, RIEER
HUTRAWTH I, K2 RMEIRLIN AT~48m, KAIFREZIN 3. 8~5. 3m (MbREEFARm 5. 5m). b R /KFEKYTIANIE X
BB SIKME, BB HAE KN R, KT A KALBEIT KA AR & o AR J B R 4R 5 BE (NMW14~ NMW15)
Bl 450 DR RIS K ZE R, nT DA A &K Z M Ra I, BRSBTS TR K, EEE I, 50m
DRI GRS & 2 /KR EE, BT DA BRI B N e A Bk, BRI 225 e LB TN

FRAE A SCHI T S5 A S TRRRFAE, S5ARBUTARMKALR, B RHCLL T HEnE

74 Copyright © 2019 by authors and Viser Technology Pte. Ltd.



C)' VISER
TR - 2019 2523 ETHH

S 4 2 K:F‘G
o0 A 20 7

I, T T L I
. 7) S LA R 1. Om fFIES, % S 18 T 1 2 ) 3 ) 3 e
Engineering Construction.2019, 2( \yf@,TﬁﬁL%TE&E%%E%E {g?}ﬁ,ﬁﬁﬁ#: @Eﬁjﬂigﬂﬂiﬂ;zﬁﬁﬁuiﬂu&ﬁ
: ) {fﬁﬁl’*ﬁﬁﬁ%ﬁﬁéﬁ, ’Iﬂ- *ﬁw‘_ﬁ‘ E*ﬁui%%ﬁ’ Et:':%z% ﬂm%ﬁ%ﬁﬁ?ﬁi

- i ’ Ry ’
g)%%#ﬁ%%%ﬁﬁiﬁﬂiﬁﬁaﬁﬁ$ﬁ%oﬁ%ﬁm
/\#% Iz~
BRI

R 7K H 4= 7L [B] 3H

A

>

it

AN, I
S, KA KRS
i @%ﬁ%%ﬁ%mmmfgﬁiﬁ%uﬁﬁw,ﬂﬁﬁgﬁi
- AR =EIER: O s Yiabkk Ik SRR TR, AR ;
@)ﬁ%ﬁﬁmﬁmwﬁﬁm?éwﬁmﬂﬁéﬁﬁﬁﬁﬁE%igﬁ@%,aﬁ%m%%mi
2 . —H - TN \\/f»t; - "
HINTI 25 kAR @ BRMBIL B Of KRR TR R
AR 454 1 JRHEAT B 8, e AT EIE, BB PG, TR
i RSN KSR E ) ) THOAMIFIEAT I, EHE, ST A,
%#ﬁiﬁﬁ;;%m&%ﬁﬁkN;Z$x;,%m#ﬁﬁﬁiﬁﬁﬁ C kRIS T
[ b A TP R AR
(4) Syt i o, ERTFSRT, HEAT
R, IF BRI T %
4k KHIE5 LR, BT EAREE, 6 .
(5) [/ * N e DUHEEL L,
SR S B 42T U T
B AL TSR - %ﬂﬁﬂ,ﬁm&%@Q?&%Tﬁmwﬁmﬁﬁﬁﬁﬂﬁ1
4.2 IRSTHFRIER e AKSCH R A BEKSCHUR BRI AT, OmX 1650m, JLF 4. 2-1.
ﬁﬁaﬁmﬁiiﬁ@%ﬁ:EMﬁaﬁ¢’%ﬁ%mXWQ@ﬁ B )y 2000m
PTIIINR SN ﬁl\n L N \ﬂeﬂy\j%ﬂ(%% n ’
SRR A2 LA 800m A K sE
FiAii BAEREK i AN R
A=Al u%ﬁ%L
%j\%ﬁﬁﬁﬁgﬁﬁ/um’

g
A —
e
WWMWW.
A
Ay

NN
VAN ===
am

4.2-1 Z4ERTE . FR/KEMLE
K 4. 2-1 =4

SR
J9 3 MR, E R
B, S
%Eiiiﬁ%ﬁ%%ﬁ%iEﬁwmiig.
%1E§®ka(®%@ﬁéﬁému . R UCE Visual
%2fﬁwmaﬁmw%ﬁ%@50 ‘ *ﬁ5%mﬁﬁ&ﬁ%%ﬁlwmﬁ%T’ﬂ
e PRAIRUIITE R 1 RASAKONLS
4.3 #RKHRAE ih RS AR, R K B e ST A A R
é%ﬁ%%%mm@mégg”ggﬁﬁﬁﬁﬁowﬁui h
(Bl TP FERDL Eo
anWﬁ@iﬁlm@%&@: - ah+§4an5+W=?ﬁi
UL HEAT L 0 (K a_h)+5(Kyy5 oz oz
= (K
ox

75
d.

i ology Pte. Lt

2019 by authors and Viser Technolog

Copyright ©



3 TRREERE - 2010 2% HTH
@ VISER FRERVE - 2019 #52% HTH

Engineering Construction.2019, 2(7)

c_) S RIEEAKE o IMORIEEKE
s S BKEAKE B kAR 5=y

K K

AVl LR WﬁKﬂﬁ¥ﬁ?I%xYKMﬁﬁ%éﬁﬁﬁ(UD;Wﬁ%ﬁ%ﬁﬁ%,%uﬁ%ﬁﬁﬁﬁﬁﬁ

FECI (/s M B o ys 2D 7 ¢ ARG (s S5 SRk (L/ms S WIEKEM > ki, M %
AESKEERE (n); B K& KEERE (n).
VI P
H(x,y,z,t) =Hy(x,y,2,0) (X,y,2) eQ
RS Rl Rl
H (X, y,z,t)|Fl =H;(x,y,z,t) (x,y,2) el
55— J RN
H(x,vy,z

K IZD - _ g y,21)

on r

2

st o wysrpntisg; 0OV 20) g g, T2 e e e e D e

ks (s GO0 s e Do gm0 4 FRAAT, o - 0.

4.4 BRISH
4.4. 1 BIERK
R /KRB RN R R S RN E R (Kxx. Kyy. Kzz), FAEMI /N BELHE vk MR S B 5 SRk SC
TSR R LA R DA SRS K T I KN e RIREE G HBEE 0S5 MRS, R0 FEHZ 1% m 7 1,
R ZHE W3R 4. 4-1.
K 4. 4-1 FHBALZE 25 REOUE R

WAL E FEHZE Ky (m/d) Kyy (m/d) Kz. (m/d) H/IE
Bz (2) 1 iR Bk kS + 0.01 0.01 0.01 9935 K)Z
2z (5) kb, (6) 4uHp 20 20 5 BKEKE
ERE (7)3-2 58 TR TR 0 2 0.5 0.5 0.5 23

4. 4.2 BEILER
ERRI R, R Wall SEHCRERAE Y450, 7T 3B R RS KB iE R .

Kl 4. 1-5 a5 =4Emiib &

76 Copyright © 2019 by authors and Viser Technology Pte. Ltd.




TR - 2010 4235 7 @’ VISER

Engineering Construction.2019, 2(7)

4.5 JELCIN
(1) T4
ARYKHERL A TN R B K SRkiA T, RIS TORL, Ik T /KA 4% bR = +5. Om % .
(2) BEKH
£ Visual Modflow #fFr, HKH AT ELIERKE. EM. MKESSH, 5Lhbridh BAamRamast ik,
RAE CEHHARMALY, FEAKEFH IR HKEE o 3% T AT T
q'=120~r1k
AR (' —dRhkEES (n'/d);
I —JE%8 k4% (0. 1365m);
| —HRBIEEKE (n);
K—E/KEBEZRE (20m/d).
R IR R K FE LN 6m~ 1 1m. 52 [l 25 M AT /K B2 m, SeBr s K B0/ T EAS TF 50 5 K g
RS TH R R HUK By 999~1831m’/d, SEFRHH/KIN 4% 720~1440 m’/d F &,

Screened Intervals re FK ﬁ
55

Top [m] ]Eloltorn [m] ]
» 5 -16
*

Apply screen(s) for all selected wells

Pumping S chedule L - -

Start idil ’End (day) |Rate (m~3/d) |
» 30 -720

-

Apply schadule(s) for all selected wells

oK Cancel

Bl 4. 1-6 BEARFME R EIE

4.6 WAL R RFEKHHE

4. 6. INMW14~NMW15 B

FEGUTZIRE 22, 1~27. 2m, JEJEARmEN-16. 6~-21. Tm, KAIbrm s FEZE-17. 6~-22. Tm AR . NMW14~NWW15 B
e (7) 1-3 KA I E 2 1m, 398 ERGWT T SR 200N, AMKIERR, R f B hiith kS =R n] . A7ESE
Bt TOE AR, AR A MO B 5 TR A e SR, AR — e B, R R B R BN . FEIUSEBR IR K
T T ok 1K R

AU T BEIR TAS [F] (1320 280 (K=0. 01m/d. 0. Im/d), KEINTEA 5] b 7K 2R R B9 HE 50 SR K & bt ahK AL T
BRAEL (ML 4.6.1-1D)0 WLAEMEHRE, AUGEEES MK R 12000m'/d %6&, JUNAE 12 ORI (2 n%
FAFERM D 6

NMW14~NMW15 Bt BBl 25 1 R P i sk s, — ELEIP S5 M AEAEBRIG, TEVUAMmiACK R JIER T, B BBk b

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 77



P TR - 2019 25234 7
C;fVBER FigRik $2% T

Engineering Construction.2019, 2(7)

EIMEIE, TENSSEOEET . JAMLERE, SRS SE R ARRIEY 20m MR E 9 Oyt
BB EETR, PRSP, Ak E.
K 4. 6. 1-1 HERGANF 1R AR RCR T TR K & SO R

RafkE I H K E H -
= it 5% 280 (m/d ; ; i SRR (m) vE
Fe 17518 R 5 (n/d) /) (/) o LA KA FR R (m %
1 0.01 3600 720 6 2.0 B 1 02 F I
2 0.1 12000 1200 12 -5.0 B2 102 FH

4.7 BEIKFHLER
YR CEHEARMIEY, BERHMIRERRIES I 8AS H Rirsk e Rk R, & F— MK ERER
PR, B N —Bod RS TAEM 0 K EAYUE K E SR EHE . MR I IR EE nT 4% F 51 A 2k
Hy =Hy; +Hy, + st + HWG
H,,=ir,

Ko T bR (s

Py s s i SR ak mi s GERF 1n);
Rwa W0 gk, femokst s rsm ey 1/10~1/15:

Fo SHalte Kk 43 4 v FEL P B0 25 0 B K HEHEILER 79 1/2 () X s
Hws _y Pwe ) roes i F st s s os i ke CRAT o)
Hws _yrvessicmr (o, 1. o,

Lo MR . VR R E, MK IR R 20~ 4dm, S TELHUA . AMEREEATRA . Yol 3hsr
J9 2 B BUABEOKIE 1 RAR L ER IR, LUET-EE, HUi Mok IE 2 FF R e B, DR TR T, Bk
LEMITUNT : YeFLAE 550mm; FEF R 273mm. BE S 3~4mm 4R (NMWO6 ~NMW13 B E%E 3mm, NMW14~NMW15 BEEEE 4mm),
A N IR AL 80 TR JERDARER, FIHCERAS TR L L, S E Uk P o5 2+
H. WE4.7-1.

>
<

0 5 0 5. 0 5. .
1A R 15 " 415 4 L5 R 00)
| E——— : i
1 [ { H—axe axe 7 - 3.59(8.50)
1| = 3 -6.09(11.00)
16— fq —-10.5
ET * { | (5
E huia PR P
B % B TV HA—as —1 - 5% —21.59(26.50
- e : 2% » -22.5 21.59(26.50)
Bl s =0 : +——an
T S :
105" HT-09 N-10 11113 g - : “r ()
“ 273 345
550 g B4 s
14 “— RS
550 5
W15 i B4 42.09(47.00
o8 2 | s
%7 H-45.29(50.20)
(MN-3 S
FARAF1 S7 =g 49(55.40)

78 Copyright © 2019 by authors and Viser Technology Pte. Ltd.



LR - 2019 55234 ST 6’ VISER

Engineering Construction.2019, 2(7)

X s "% “Pumr ° s’ Whlﬁ 02 s
i Ed4 = : A L8 +—A. [ L8 L i '
5[] Nl : 1 iah ol (| N | ey o C) :
M K 1 ot . 73— 3.50(8.50)
B an K i (G258 g og11.00)
8 K K
2 _-};_?’ § — : (5)3 . ssi
| il Ll
5501 % §;§ L g
—:%g ¥ Er-1.59(26.50)
W05 -7 -0 09 ) N1 W13 m—éi_-m o
50 o g 1
14 MBS
350 .
W15 -42,09(47.00)
~45.29(50.20)
SinReARL, #H_F = A_s0.49(55.40)

Bl 4. 7-1 BRI R

5 T LIl

S G TRt o6} IR K TREAR B fa s, SRt ml e AR B R s g v, %o TR AR B L LR
BE AR J B AR LA T WA, O LAESh A BETH RS BAME TIR LT 75 0 EdE, Wil TREA T Z80RE, #
PR TFEA G J A B 1) 22 4 o

(D) Rt TREZEHAREH TN RS MTEARIE B4, R PR MR ARG, 38 S N 5 T AR B 5,
FRAR TREGF A TIARIR, N LR SRt e A IR R 455

(2) TEjiti TREFE AP IR W, FEAR SR IR, B R R . NI AREhA,  FOC A,
N TSRS A

(3) ALV AR B HE SRy, @ W AR e A aQRURn W A AR 45 LA, e 4 T b 2 48 W 5 L 30 10 e
T Ayt RE R, S XU BB LT AR, o it Tk e S i 4 T M s R A 0 ) A

(4) FRAMAE B %) W 0 B8 RO 5 BT TRk, AT R g b B XS S R T 22 4 i 1) B B S A A

(5) FRBLEIIZL, A4 R IR TR AL LRI .

6 4515

RRIRIEGTRE K T7 RV it T — TR 5 ST 25 A B TAE . BE/K BT AR BE TREH BT . /K SCHbUBE Bk AN
THERL, Sa 1 XE TR KSR A I AR S, A E . Z TR TAE B TR K &7,
W T BRI EE . RSB ARSE, @I TR & A0 B R S5 (AR A J 3 ) S AR S il gk A7 4%, N
TR AE B LI AT R 8, 2R R, BRSO 7 ZRCR RAF, R TREEER . X Aulah i 4%
. IS RIS OK TRE — 2 S % 5 L

(&% k]

(15 i, RXETRAEESEAR T S8 ARNA[J]. % IH A, 2015,12(44) : 11.
2]E#. BEIBABEEESREIRAE T G468 [J]. T 5 H 5 T#E%¥#%,2014,12(10) : 6.
EHEA: BKkE (1983-), B, KBEHA, 5RIEF, MEHARX L.

Copyright © 2019 by authors and Viser Technology Pte. Ltd. 79



