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Abstract

Based on the actual situation of large deformation of a deep foundation pit in Jiangxi province, this
paper uses the three-dimensional finite element analysis software Midas-GTS as the simulation
analysis tool to reverse the change of the geotechnical parameters after the large deformation of
the foundation pit so as to analyze the safety of the foundation pit after the large deformation, and
predict the deformation trend of the foundation pit during the follow-up construction so as to
provide guidance for further construction. The research results of this paper have certain refer-
ence and reference value for similar practical projects.
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Figure 1. Site satellite Floor plan
E 1l D EFEE

Figure 2. Foundation pit support Floor plan (Unreinforced
scheme)
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Figure 3. Foundation pit support design section plan (EF section)
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Figure 4. Foundation pit reinforcement design scheme (EF section)
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Table 1. Table of important time nodes
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2016 4 05 J BT 56 BN T R AE L, 5 H 45 L
2017 42 05 J T H A5 T —4F

2017 £ 10 A MR E LM SR, REERT
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Table 2. Ditch pile top horizontal displacement and surrounding soil settlement displacement monitoring data sheet (EF Section)
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KPR SR HE (mm) UUFEALTE 2R 1tH{E (mm)
0 A I

I % — i - % = I 2 — I %) — %=
ST9 —37.57 —64.87 —70.20 CT9 —15.92 —48.09 —42.54
S15 —67.36 —84.11 —87.40 C15 —36.69 —53.70 —55.31
S16 —58.30 —85.71 —92.48 C16 —35.56 —56.35 —59.27
S17 —59.15 —66.09 —75.49 C17 —20.50 —47.67 —49.50
S18 —84.79 —101.75 —115.90 C18 —33.51 —58.14 —67.59
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Figure 5. Pit monitoring point layout
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Figure 6. Monitoring point S18 horizontal displacement chart
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Figure 7. Monitoring point C18 vertical settlement figure
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Table 3. Mechanical properties of rock and soil design parameters table
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Figure 8. Typical geological section (EF Section)
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Figure 9. EF backfill section after the backfill section of the cross-section (backfill to 9.5 m)

9. EHEHAREE EF R IPRIEE(EIEZE 9.5 m)

Table 4. Calculation table of inversion displacement after different reduction coefficients of soil layer parameters (EF section)

# 4. TERBHARIRNR AR RREITEREF )

LIRS HA RS BETH 232 (mm) JH i KBTI (mm) It [T R (SR TH)
0.90 -58.17 ~24.59 15/1/7
0.85 ~63.06 -28.75 15/1/11
0.80 ~71.08 -31.28 15/2/9
0.75 ~78.91 -35.72 15/2/27
0.70 -86.42 -38.52 15/4/6
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Figure 10. Reduction factor vs. time graph
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Figure 11. The relationship between residential settlement and pile top displacement in the
surrounding area graph
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Table 5. Profile soil parameters table after inversion analysis (EF section)
R=5 RENHEEF BIELESHER

R +R Hi% 1 ¢ (kPa) WEEEER () LR HRE S EEL 7S « (kPa)

ZeiE A+ 7.2 7.2 10.8

i 20— TR RG 18.7 14.4 21.6
i 0 202 338

i+ 6.4 6.4 9.6

i BRBUR P+ 16.6 12.8 19.2
R 0 17.9 30.1

P 6.2 6.2 9.3

2= TR R 16.1 124 18.6
R 0 17.4 29.1

Table 6. Foundation excavation deformation table
< 6. EIISENGERSIENERIT LR

B R8s MR KA i LSS F NS/ GRS N RS i

RS A8 (mm) (mm) (mm) (mm)
N 22— —-82.43 —-84.79 2.78% —34.49 -33.51 2.92%
N2 = -101.15 -101.75 0.59% -59.68 -58.14 2.65%
ZI= -113.13 -115.90 2.39% -68.21 —67.59 0.92%

Figure 12. EF section numerical simulation model (backfill pit to 9.5 m depth)
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15.6 m RE G LI N =2 IHFH=AH A AN HE A S BB [ B 12 24 s R
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A PA B AT L, R S R R T 9.5 m IR EAAS, MEBRE=/H. AMH. + 24
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Table 7. Post-construction section profile soil parameters table (EF Section)
#= 7. TERSHTUNREF &)

HYU R BRI ] += K1 ¢ (kPa) W () A ST AR ¥ BEREL ) 7 (KPa)

it 5.8 5.8 8.7

=MA TR RS 15.1 116 17.4
RRD 0.0 16.2 27.3

JHH A 5.6 5.6 8.4

ANH BRITCRETE L 14.56 11.2 16.8
Tiiirh 0.0 15.7 26.3

JHE L 5.3 5.3 8.0

F=AH BRITCRETE L 13.8 10.6 15.9
BRAb 0.0 14.8 24.9
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Table 8. Foundation EF section maximum displacement change summary (mm)
= 8. Bl EF ERAMBTUICER(mm)

; . N B S IR = N R
HeAd ES SN - -
AL (TX) B HALFE(TY)
=1H —121.09 -83.58
HE— NH —-134.25 -92.55
+=1MH —143.56 -104.14
FEHTHZE 156 m —139.64 -93.85
=/A -151.55 -95.68
HREZ
A —165.25 -103.45
+=4H -179.26 -115.39
W ‘7 RPN, BB NKERR: -7 RAAKTITRIAIETTA, BRI NI,

Figure 13. EF section numerical simulation model (pit excavation depth of 15.6 m)
13. EF BIE K EELTERB (BN AZE 15.6 m RE)

6. EMIFGHEEBRRERELFIE

ZELRPTIR, ZIEYUR T T AR IR R, BT DT — I R — [ — i T A LAY
BUa, R HIE TS S, DR R AR 2 W I 4 i AN -0 AR T B 470 22 4 1k 1 S B
A, FEDADEEM IR RREGE. B NEIE T, ARESULRRRSTRE R, FiliE
HRA—ERRERITA, (HE R 0 A FE — 4 f5 R It 5 @ SRR K AR T8 L4 3 ek N R v
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(GB50497-2009) %% 8.0.4 45 H5E , IR AT 35T 2 370 45 #40 PO MR Ko 57 A 184 8 B 87 6 11 40 %ot (LA SRy X% i A
AT AT

M 10 (AR BV ST 2 E) T 5, RETIRE ST BEARRLELR, Hikn]f
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(GB50497-2009) %5 8.0.5 2&#H & HZFRAH 60 mm, ILIFAE TF /K T2 B8 H IR 20 20 mm.

BT RTINS (R 2 =, JEBTER 9.5 m, WA 12), SRAEE IR A AR EF 1
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JL B R R ITREIE 83 mm. R,  ph 2 TR i 28 TR T A R S I R 4 10 my EEFTEEHTE 12 m (1)
RE&ERIIFEL N 60 mm, JiFFZEL 3.5%0, il (ERIHLIEFAN B THHIE) GB50007-2011 4 5.3.4 %%
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Figure 14. Foundation pit post pile
displacement diagram
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Figure 15. Ground subsidence curve around the foundation pit diagram
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