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Abstract

As urban buildings face more complex geological conditions, the stability of foundation pit is in-
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creasingly required, and numerical simulation tools are more and more common in the applica-
tion of foundation pit safety. Taking Hangzhou Ziguang Intelligent new Base construction project
as an example, the finite element model of foundation pit is designed and modeled by ABAQUS
software according to the geological and hydrogeological conditions of the site. In addition, the
paper focuses on using the time-series neural network model provided by MATLAB for numerical
simulation, and predicts the future monitoring data according to the historical data. After com-
paring the two monitoring data, the accuracy and reliability of the model is verified, which can be
extended to practical projects.
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B3 T AL HERE O, i RS SRR T 2 (R T i o S R AR M A B B 2 A2 ) A PR 2 A
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17, WP EEOEN SRS RS, RS L AT R e Bl S5 A BB B, BT
TR TA M o [A1E X H bt AT A A M, W] AR R IR ST T R AR, ok
EOURF Z AR TR R 2k H o [S1 8B D7 B0 K BT B A T ] e P o A B T B — . it
SLA PR BUE AR, T DB ST 2 R T i AT L, TN STA T M A R A T, O
X AT RE B 1) REAT 73 A AVPAl o [6]8E 07 HOT VR BAT B RS BERT AT SE 1, W] DA RodR 5 K
TG BT AN T o ART, AR R 0] e AR T 1) e T 3 A B 007 BT TS AF A — S I . —
DT, BUE D AR AR S AR . AR RS R, BRI R R R, WP
SEH MG [7]153— U5 T, FEGURIRAZHI R E M — DN ERN ARG TR, TELGEHE . KL,
SMEZARRMAHEAEN, HiNesh=8— MBS MINE. [8IA A S HUMN R L X 56 H R e d i
RTUGRILGT AL, KR AN S ST I IR MR I A (0 SRy R8s, 38 1o I [ e 47 o £ D 4 A Y
Xt HE T 4 S5 F R J2 AR T AL A T AN T 70 A, Bk A BILHRBR AR AP 1 2 B B A AN A g PE A
o DREEEGT TR 2 2fE . AW A BTt — bt TREFEMACE, FRIRmA, XHEikEs T
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Figure 1. The environment around the pit
1. B EBIRE

FERIE R G FLE AT Al . JEBTIF 2R 30,530 “Fr K, FELiAMEK 730 m. ETFZ IR
FMS KRR S PC TOEME A SCP 0 T BN 630 x 14 PC TIHEH-EMENE + Hidk IV b .
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Table 1. Engineering geological profile
#* 1. TRYENFMRIERR

mr Lpay By KTEERE EALERY B3 AL pRBY
(N/MT) Ko (emis) Ky (emis) i fiy & () K55 ) ¢ (kPa) N BEHE A & () KT ) ¢ (kPa)

@©y  AHEL / / / / / / /

@®, MFiKiL 189 500x10° 427x10° 9.6 16.0 11.6 17.9

@, MiF#mEt 192 826x10° 7.88x10° 215 8.4 21.6 8.8

@, WEFHt 174  440x10° 3.80x10° 1.6 5.6 6.2 9.9

®, MKt 188 112x10° 1.00x10° 8.0 14.4 9.5 16.4

@, KEKiL 197 690x10° 579x10° 10.6 36.8 12.9 38.2
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3.1. ARTERREN

LT H1(2020) 55 5407 AU At A Bt B B St I H JE LTI ISR E N 7~8 m, AR PC AN
B+ —IEAARHE LY, PC LS H AW RN S v B b AR bt s X8 A R
630*14/800*16 4% . FLURE I MBI E R C20 BEstae 4, JEEN 80 mm. P AR HINE 2

Table 2. Support parameter table
# 2. ZIPBHER

gk SCH AR ks 2 % (kg/m®) S B (N/m?) MER /N =4
X Q235 4 630*14/800*16 7800 2.06E+11 0.3
RHE Q235 4 500 x 500 7800 2.06E+11 0.3
g5 S i C20 80 mm 2500 3.15E+10 0.2

WU K 400 2K, 98 400 K, #fRIETUREE e T L 2T, HAEAKFIEE L TR
S 3 AEEE RS . [LOJEGTAIFHZ AR RS K 200 m x 6 200 m x &5 10 m. 25 BRGNP K B
TILZERE, TR R R R SR oK G0, R BE ST RE (8 SR SE bR R SCH AT A R 4 i . b
ETHEAE N —E R LRI, BIInEA R & 2 SRR RIAR I F S 705, TR PR A A SR IR
FEYUTZIE RIS . AR B 2.

Figure 2. General schematic diagram of foundation pit
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Figure 3. Soil model diagram
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BHIETIRIBER R, BIUIRE . AR L. BEEAAESAL IR SEPRE DUREAT SR EUE . B4t
B EE R ARG ARG EAEN, Wt SRR TR B ETNKINZ TS, 7
ABAQUS 1, AT 56 A B A TR 3 5 H A M IS AR o FEA SRR Y ()4 122
A S ] WOl S A S /N B U B U w7 N G VA 2 4 1 VR Q11 i = chm w23 WU /(A 2 A il VA
B LI 3 Fos o

1) LEB

B, st LREM R ESEL RIEEEIR LESHL AR 12 454 TP AT 2,
RS HA M T RSO 20T, R RSO BRSO ER AR, X TR R K,
BRAE N R BRI 3 .

Table 3. Soil layer parameter table
# 3. TEBHR

TEARK JEE S BT R Ty 2 (kg/m®) S A B (N/m?) TEFA E
JRIE A+ 10 10,000 1837 1E+6 0.2
RS+ 25 21,600 1960 2E+7 0.25
AR IR L 20 5580 1776 4E+6 0.42
kGt 2 38 12,900 2011 4E+7 0.25
wa 30 150,000 2500 7E+9 0.2

2) JHZL IR

B, fERYUMZZAT, #iE A NER I IRE . ERNZET, cafmes RS Ima R
IRNEE, SLRREE B ARAL WEME R M Ko 5240 BUERE TRTIWIGE N 13, IFRANZIE R
HIRMATE . RYEEERTHZHP R, BRI 2. 1 ABAQUS LT EEILTh fE, DR ERIELT
WA DR EORAE AR S AR . P28 R — B2, i AR
TIRBL R /3 AT L. (8 ABAQUS (G ALEETIRE, LRI~ fife = E5E, LIPS 20 AR5
Wil o B5Jo ARAETFAZ RN P W 85 3R, PG SCHP SR AR B TEAN 22 2l o X SR S5 M HEAT HE— B AR e it
LU R YU 2 FE P AR E f R FEARR R, K2 D IR, DL R T2 i 1 1 A
FEAB I EARTEN, A5 IR NPT SR A e . ZESUT 25 i B an & 4 P

b=

N

Figure 4. Strain distribution diagram of the first and second step excavation model
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FRAE G EEGT N EBIT L JRJERE, 73 50l Vi BE XA 10 0 2 R P el 4 2R ) 70 PR o AR B T A 3
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Figure 5. Foundation pit grid division diagram

5. EAMEXI 53 E

4) FLGUASTEXS H

FE =M e A 5 BRSO 5 B IR AT X L . Sl BT ABAQUS A7 R 2 HY
FARL A it 5 I B I B4 i s A BScHE , TE Al ABAQUS B (AR 1A A T SE 4 o TAE (R0 EE 23 A 14
ABAQUS Y & 15 BE g HER ML TR S BR a5 A K47 o X LSt i F T 90 e A B ARG, O R SR AR A i
Bt ol A 2257 o B SRS 5 SR M I B2 0 SR I BR AR AT, IR AR 518, iZBAE TR S5 AT
T3 T FTEER o SRT, A0 AR B SR I i A T SR B A AR RS E R, R P E R R
Xl Re TR SR AERRE . LR ENR BOE SO R R S B . B R, SR
HIERAYE, SR B AT B A T 45

THSEAE ABAQUS —4ERII T, e —AMREE R AL, JFRBUZAALAEM O m 2] 10 m A2 E _E AR
o HR, AX L RS Kl 5 I S P I 0 % PR AR B A Bt BEAT XS L . Bdlaxet B &) 6 B

o 9 a5 A U B of B
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Figure 6. Comparison of longitudinal displacement of foundation pit

6. B EMFBXTELE

DOI: 10.12677/hjce.2024.132025 225 TARTHE


https://doi.org/10.12677/hjce.2024.132025

o, AERRIR ELOT T, G T ORMER BRI s e B T, JFIRI TIREON 2.5 m 1% LT
B AT b BExt b 7 B, R USSR AR - R S AR A, X2 DDA fag b ) 3297 56
JFEAS T SEBR s ok i T RAR, A2 B S ORI 5

A WS AR B 5 M T HediE o B

16

14

12

10

Ar#8/mm

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
B RS

— AR I

Figure 7. Comparison of lateral displacement of foundation pit

& 7. B ez x e E

MRS A i, A e ahR . B e, B S ISR N B R AR B, KR
RS AR A R . SR, ARG E AL B AR E B OL T, BB T R & BB W 22 . X RO B S
A ARV 2 R, TR A 3 R 5 T — e i R B S RO E . Rt, 7EREAT B 2
A, G R ATIE 2 I AZ AT

BEAN, RIS IR A, W LB, B S MR A AR RO 22 . X R O A A
BRI AE BRI, A BESRIANTT FALAREE . v T EAER R B SR R AL AT,
R SRS A0 RO 2 B I I 7, DASRIBCE =i K o [14]

ZR LR, IR L B AT o b, A5 SISO S M AR SR — B A5 iE, (HBAEAE 2R 2= .
N T SRR R HER R, RO S HOIATIE R, F AR EEN R AR A AR T i

4, HEFE
4.1, BFIEBEN

RIRAE MATLAB H, e 20 00 26 T EL AR SR AQ S AN ZR T 8] 57 271 4 22 I 28 A2 ik (1] 7 471 4040 3
WHA R E 0, HIERANBRH NG 200, 778 G AR T B . X ARG )9
—fb. BRI, S AR IR TR EA Y, RS S BRI 2R e B AR AN HER 1)
TGS R T A EGEE R A PR, BISME. 7 ES SR BT AR A . AR AR RO T R
T BB R TCVEA A BB R KK R . R, FEVIZRI (] P S 2 2 1, 7 B BRI T AR
PRSI0 H AT AH R (AL B, il i 22 4 i8 B

HRMAE LT E, KH matlab B AN B REX, y] = mapminmax ()4 1 EHE 45800 —1k . [
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JEBAT BRI, SRR EL R BO FEFEREATHE . [X, Y] = meshgrid (x, y); [Xq, Yq] = meshgrid (x, y); A
=interp2 (X, Y, a, Xq, YQ).

FESERL T B AT AL LG, BEAT B AR o), 1) P 1 Bt B A IR IR) b AR oG, Rt E R 20 I 08
ANPGRS 75 22 eI [ Uy o [1118 %, NAZR R BRI NI gREE, BB AR vl . R
AN AL A ) o Bt 4, 7T e BUS R AE MR A _E RO TR B 0w it AEABORHE b, K il 70965
Bl FAEUIZR, a1 30% A% FEINAAIGIE . (RIS I 2% 254, b 8 T PR IR (] 7 471 431 28 D) 2% 25
R TR B 1k e 2 SC BB [12]S [ PO IS 1) 7 1 1 8 5 AN (R PR R 2% G g, A Bl A R 4 a5
RAIEIAMZE AL (RNN) o HO7BAE R R I 8 s

Predict series y(t) given d past values of y(t).

@O_I ¥(®) = f(y(t-1, ...y(t-d))

Figure 8. Digital model logic diagram
8. HFEATIEREE

NRX 452 — P H BR8] 7 51 ph e P 2 4 70, e Bl = N E BRI e : N #H4E 0(Nearest
neuron). R 147t (Recall neuron)fl X #H£256(X neuron). N #1250 57 30K 24 5 (04N 5 25 0% N34T
LA, #RES HHr NS AR IS B8N ] BUR TR B 18] 7 41 350 v i) = SRR ORI 1 . [13] R
P22 70 FoAZ3E 23 B N RO T R R 04 o eI i 2 ST ik e e N A 2 TR SR &R, AT AT R
K . X PTG —MERIE TG, B OEE R MR A Sl R NS TR, KBS Y
BT N BB AR IS RN, HR R 20 00 R AAE 9 BTN — 37 o [1ATIXRE AT DU S A B i [ /7
FIHARHIICIZEE S o [15] NRX B4 1A% 0o AR I 1 P 24 i N 453 25 3 N AR AR L SR 73030 o Sk () 3
o [16]@E M MR, 7] LAY IS 2 MR, 5 am rwEm k. [17]

AN SR R R g Fan A 9 iR

Best Validation Performance is 0.00082124 at epoch 5
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Figure 9. Digital model training effect
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Figure 10. Digital model prediction results comparison graph
10. B EBTUNEE R XL E

40l 10 o, AT LA H NSO 5 S BR S A — B ONRZEAE 0.8 mm, EIRZERVFEH
W, BRI R R TSR . [18]3X N5 SRR WY AR RE s v aff s P00 HE R SR — RIS IN Kt SR,
WREEES], BERBAEAT R, HIRMEAEEMIRE. Bk, ECbrNA . & ERE RS
BEATHE D R B AL, DL s B R AR PR AN AT SR [191EV IR, X EL Wi e 2R, AT LA
FHREEE, SBRAE—E R ERATEERT, I ELRE OGS AR R i 0 et 32 AT HE A X T . [2013% 9 kbt 2
eV VAR e N S B &
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AR T A% ) B 0 7 W B 05 R 7T e R IR ST TR ) B i T 171 2 — o AT U T MR L
DCEOEHT Y BN PRI ST T AR, Gl A FROTE AR IR O 4T 1 25T T RE AR N s, 25 S
FPA e X 28 i SR ST S BT IR R R AR RO R AR R . [21] F 24T 8] 7 AR 4hig:

1) CEE XA RO RIEAT TIRIETUTZI 08T, BN TR IHZ )5 R MRS 7 At L. 1E
BRI TR GO T, JEL 5 R G PRAR TS B M el e AUl K 5 I dfs B A 34 A — %,
BGRICAL R B R Z RN . BB — A HER TEAT AT SE 1

2) JEAE IR A 22 X 2% TR 0 M M A AR I B 2 PR AR AL BT A AR A AT I 5, B SR IR 2038
fif 7 RO CLOREAS Y BE 4% S S st il e B30l (B) (O A Gk o AR S5 IEFE 1 RIA P2 2% (RNN), 4
e NRX 2 AR, & REIE IS P i AN 55 220\ FR R DU SR T AR SR ) B 14 o B2 I ZRAICR R AT
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