$39% 4514 X B B 2 5 I & Vol.39  No.l
20234 2A JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Feb. 2023

DOI:10.16544/j.cnki.cn43-1494/u.20210106001 XEHS :1674-599X(2023)01-0083-08

B tEEEestERERERTR IESH

}%]é’é/f%1,:%\%i1’§(l]ﬂi%ﬂvxf{2,gll\§@f%1’i#}j’—‘1’ﬁ]§ﬁ|§1
(LK EIRF ERIERFR, Hd KV 410114;2. HAd B oK HEAREZITLARAE ,Hd #F 421600)

o OE . HT, AR BRI R TS R IR TR T S R S B R AR A LR T E R E A R E A R
W32 TR AR AR — 2 SR PR . AR U ), ARG i 8 E A S - S R (Y LR B T TS
) EEE G A LR AR 7 i 3R R SR HRFT R I bk 454 e X W R T TR, SR AT PR
BHIXS L A3 B T - iR A R 2 R . BT 4 SRR S BUB H T, BT R %8 1o (57 A% 4 ) . A ok
R T T 5 HL R i) b JZ 0% S T AN T 200 G- R 45 K T T R B G HL G AR 1 B R T R R
B EB 5 E TG A R A ) 1 A TR A AR , BT Ul s ) i BN G M, AR EA G E A LR ER
WRiE I B5REA BEIE A i S2 D3N O e ] L TR RIS |

KRR JEARE I  JE R 1 B A 3 RO W R s )

RESES U4 XERFR RS : A

Analysis of segment mechanics characteristics of shield tunnel
over-spanning existing tunnel in composite rock-soil layer

ZHOU Jingwei' ,HUANG Kan',LIU Zhengrong®, SUN Yiwei', WANG Dong',QIU Lang'
(1.School of Civil Engineering, Changsha University of Science & Technology , Changsha 410114, China;
2.Hunan Hengyong Highway Construction and Development Co.,Ltd., Hengyang 421600, China)

Abstract: At present, the shield construction of metro tunnels tends to be normal. However, there are
some limitations in using traditional load system to calculate the force of shield tunnel in composite
rock-soil layer. This study proposes the load system and calculation method of the existing tunnel
segment of the shield up-span composite rock-soil layer by analyzing the advantages and disadvantages
of the modified conventional method and the beam-spring model. Based on the section tunnel project of
Guitang Station of Changsha Metro Line 4, the results of the beam-spring model and the proposed
method are compared and analyzed by establishing the finite element model. The results show that after
crossing the shield, the vertical displacement trend of the existing tunnel is obvious, and the passive
resistance of the stratum at the top and bottom of the arch caused by the segment displacement of the
shield tunnel cannot be ignored. The beam-spring model exaggerates the active earth pressure at the
arch bottom of the shield tunnel, and does not consider that the lower rock stratum has weak inhibition
on the tangential deformation of the shield tunnel segment, and its setting of the tangential spring is
unreasonable. The proposed method is more in line with the stress condition of the segment of the
shield tunnel in the composite rock and soil layer, which can provide a reference for similar projects.
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Table 1 Comparison of calculation methods
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Fig.3 The load system proposed in this paper
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