Fast 5T w L T B ¥ ik Vol.45 No.7
2023 £ 7H Chinese Journal of Geotechnical Engineering July 2023

DOI: 10.11779/CJGE20220496

ERGTREENREASRRSEEFIERZE

XFEH R, BERY, ik, BER!
(1. FFFRFELARATRESBE, Lig 2000925 2. b ifEH T EEAE & i 2 80 5 7755 & TREARP R F.O, L 200092;
3. RifgFEAE AR TRBERGAERAR, LiF 200092)

7 OE. e X EE R R R HREEAY, mFHEDINE R S BUE W IE S ABIRSTEAER KX S, AN

B, R 1S RS ARG, S5 S BB R IE T AN R T R A 2 I A A 2 M R R A 0 22 R 6 K

BRE BT PIRGRRN: OB EIEH T EMTE RN E I FE R YO AE BE TS P2, BG4 41

B K SETNGE SR EE - FF R 24 A SMIRT HETH P D080 55 JeE AR $ERS ISR S R @UNIRJE . B )2 A
W R R R BRI FEIAFAE 6 ANOCHET i, (HRNRIM 2 EE 2488 . HesdkIT. W2 7). W82 /155 J7

FAEZE S OMRIEE R R BN SRR BRS04 NS, BE T 855 ot B B [ SO SIORN T 2 7 8 1 M
DU R B E ), B B R SR HIE A 2.0%0D, 3.9%0D, 15.3%0D, Fl4xA& %7 LA HIE A 88.0%, 76.9%,
19.7%. BFFCEEIR AT AR T Mk BRASCIR S AT A 4R 2%

KHEIR: EMRRIE: ARECIRES: BARGKAR: BUERL: EEHE T

FESES: TU43 XHRFRIRAD: A XEHS: 1000-4548(2023)07-1357-08

TEZEN: XFWA971— ), 5, HRFEEFTREN, WEAESN, FEMEBEINE . 2e RSP, B2

Wi 577 T A9 78 TAE . E-mail: liuxuezeng@tongji.edu.cn.

Quantitative determination method for bearing state of shallow buried shield
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Abstract: In coastal areas, the soil strata often fluctuate greatly and are uneven in softness and hardness. Due to the difference
in the resistance of the soil strata, the bearing state of shield tunnel structure varies greatly. The 1 : 5 fine model tests and
numerical simulations are carried out to study the difference of structural bearing state of a staggered jointed shield tunnel under
different stratum conditions, and a quantitative determination method for structural bearing state is proposed. The results show
that: (1) The obvious cracking of the arch and the lateral opening of the longitudinal seam are obvious at the arch waist position,
and the extrusion cracking of the joint outside the arch waist and inside the arch and the yield of the bolt at the bottom of the
arch occur successively during the test loading process. (2) There are six critical bearing states in the segment bearing evolution
process of silt layer, clay layer and sand-filled layer, but there are differences in the segment cracks, joint openings,
reinforcement forces and bolt forces. (3) According to the damage degree of segment, the bearing state is divided into four
grades, and the corresponding control values of vertical convergence and residual bearing capacity of each grade are determined.
Taking the silty clay layer as an example, the control values of vertical convergence of each grade are 2.0%0D, 3.9%0D, 15.3%0D,
and the proportion control values of residual bearing capacity are 88.0%, 76.9%, and 19.7%. The conclusion of this study may
provide reference for the evaluation of the service status of metros in coastal cities.
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Table 2 Structural and material parameters
2 R EHIE  ERE REBELPUESR O RETE NHE WHER BRE BRER
AME/m B/m  JF/m S /MPa 1#/GPa Z/mm  5BE/MPa  f&/mm  HE/MPa
JR A 6.70 0.35 1.5 50 35.50 25 400 30 640
T 1.34 0.07 0.3 9.88 6.28 5 65 6 110
L f51) 5.00 5.00 5.0 5.1 5.70 5.0 6.2 5.0 5.8
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Fig. 4 Diagram of load distribution
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Fig. 7 Photo of distribution of joint cracks
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Table 3 Parameters of plastic model for damage of concrete
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Fig. 12 Corresponding curves of bearing state and vertical
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Fig. 13 Corresponding curves of bearing state and vertical

convergent deformation of segments located in filling sand strata
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Fig. 14 Quantitative evaluation index of segmental bearing state of staggered shield tunnel in different strata
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