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Abstract

Taking the support engineering of an ultra-deep foundation pit in the chamber of a crushing station
in phyllite stratum as a practical carrier, this paper analyzes the main working conditions during
construction and excavation. Based on the field measured data, the finite element method is adopted
to conduct numerical simulation on the deformation characteristics and mechanism of the support
structure. The obtained results are compared with the field monitoring data, and the constraint mech-
anism of the prestress variation of steel supports on the overall stability is emphatically studied.
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Figure 1. Construction site drawing on the start of excavation
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Table 1. Parameter table of phyllite in foundation pit environment
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Figure 2. Sectional view of the support structure
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Table 2. Soil parameters of every layer of phyllite
* 2. THESBRLHSEE

=5 T EHK EFEm) y&N/m®) ¢ (kPa) p() mMN/m% EMPa) JHRL
1 W AT RO 16 25 100 26 20.92 200 0.2
2 W R T HCAE 12.6 25 300 32 47.28 200 0.2
3 W AT RO 1.8 25 100 26 20.92 200 0.2
4 HORAL TR 7.2 25 300 32 47.28 200 0.2
5 TR AT RO 1.9 25 100 26 20.92 200 0.2
6 HRAL TR 17.5 25 300 32 47.28 200 0.2
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Table 3. Parameters of support structure

3. XIPEHEY

¥t JE 45 1 (GPa) 25 5 (KN/m?) TARALL NG
AP 30 24 0.2 T=05m
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SLFE 35 24 0.2 @900
e 200 78.5 0.3 3150
AT 200 78.5 0.3 @110
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Table 4. Simulation of excavation construction conditions
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Figure 3. Schematic diagram of foundation pit model and support model
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Figure 4. Displacement cloud diagrams at each construction stage
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Figure S. Curves of axial force generated by steel support under different simulated environments
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Table 5. Comparison of axial forces between numerical simulation and monitoring of steel support
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Figure 6. Displacement nephogram of the supporting structure under different simulated environments
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Figure 7. Comparison of displacement curves of supporting structure between simulation and measured values

Bl 7. IPEMERR IS SO T B X bt

H1F 7 LB P e Bedions L mT S, P B ARE I — B, RIEESUT 2 R b 2 B “M”
RARIE LR, RIOFAGIS ETh SRR T EE. e XTI RE . SCI iy oA A% M BLE S5 TIR L N
0.25H 4k, HEHUMEN 6.2 2K, SCIMEDN 6.4 22K, FEREGIHIATGHACH R H Y 1.5 22K, W& EAET
WIATTE KT AL A B B i 22350/ F 3% . A B 015 30 7 ORI ST S5 1 PR 7 4% 175 D A b T f 11 T
T, WA B8 H 12 75 VR A SEPR AR R R B S PTER AR A5

e LEJER RS K R, b M7 BRI SO R 1) 2 SR I 5 BRAR BN N
I EEIRRIR A, AR SO W B 2K SR B R, ST R GRZATA, AL AR 2
T P T S 2 TR TGS PR BOSON “ g5 8L AEAMIN LIS 0 R bt A gt RSS2 T8 SCHE,
BEBOCSCEE XML AT, SIRTEER “M” R & SCEENIEEAN L TN A4 e, JosCiE Bk
SO, HIRRGEN M7 B 2) SPRITIES 7 BT I SN S Y R BOTHE, BHE R
BT R — R SR B AT, S ISEIR P (1 R 4 8t A W ) O 26 IS, AN I D BREZ BRIt AL RS « T2
R TESEUT, ERESHEBOERGE —MEE; JTHZERE ZIESELURN, RIS EBOY
TANEE, BN M7 B EIHEE SRR FD . BRERI AR, SngEl o B, stk ‘M7 R
FFE. 3) MR E S LR A LR 2“8 - 8 - 507 R B AR . AT
), WERERWENR. %2, MERAWME (2, ERERLE R EE, RO RRE
mo AR M7 B R IRRIREARLNE A THZIMEE R ROR, [ b AN IZEETEN, A%
FETHZH BT BIB—NEE . SURESI X R AR, sl B S i, 5 Eastamn,
TR HBER N . 4) B9 S5 0 B BRI 52 705 P B/ R I BE AR SR, EZ SRR T 5
PHEZANRE S, BRSAEATZBRIR, RIOY M7 B SCERUIAAAB IR D), 3
BUh P S AR R, BAETERE . % “M” B2 XK SR 8 T IR T, 2 SR EEGTEM
WHELR, “M” BE2BAR + 2ETHZR RS TER,  WEAE T E N R T 5.

3.6. SMSIETNN R FI3F TP LSRN
S PR BLAT SR Ry S SRR RTRL, MR R AT RSO SR R, T

DOI: 10.12677/hjce.2026.155125 159 TARTH


https://doi.org/10.12677/hjce.2026.155125

EEMER, BRI

TR TRES, — B EE WP FEORARMEENER . FERISE LI ERRZ IR 5
H S RGLTEIINER, F RN SCHE A 1R 2 B oK i AR NI BE 4 & S R AR e 1t DA A T b
o SEGURE LA AL, AT ES IR S R T DA NAE A, W] DAk B e T
) H BT AS SRR R A, ARG RS I, ERIEGT R N R . MR DL A, A
TEBE RIS T PRI, AN S 4% LG T e 5 B e {H A2 7 B e /N TR M L SR A0, 1 e 3 38l e 22
PR SON Re 5E it R TR IX i S B, RAESS YT 2 2R @ [18].
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Table 6. Pre-applied axial force of the steel support (unit: kN)
= 6. WIIETMBMAE(RLL: kN)
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Figure 8. Variation curves of axial force under different prestress
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Figure 9. Deformation curves of supporting structure under different prestress
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