HALE 120 " = T B o ik Vol.41 No. 12
2019 4F 12 A Chinese Journal of Geotechnical Engineering Dec. 2019

DOI: 10.11779/CJGE201912009

RERBEMBREFHREREE R NFWNER

How, koW, gHWN, ATH L, A, HEES
(L PHRTZSHEA BN TR TS50 %, DI A6 610081, 2. M irE TROHBICSBARAR, K I 510030;
3. hEKBIUEDG R IAIRAT, WL R 130071)

& . PR B AW TR R T, S T R PRI B A IR ZE R, S A T S Rk BRI
FAI b5 3 A W T 5 2 B R B3 S B AR R N 9T 1 38 e PRI RR BRI N e oA, S5 SRR OPF3 R b 1y il
FISEMME DA oA, (BAEBEEVIIAEE B 2R oL, MR ES N2 HORES, B RS E R 5 2 I i
MIES % QPR RIFEE /). B2 ﬁ&ﬁ*ﬁ%%mﬁﬁ%w%ﬁﬁﬁﬁmli1mﬁl%hu@ﬁéﬁh
1R P S e A N RIURR . ORH SRR P R R R R, LG F O HUE N, HAhPiD
m%mh¢ HPEAHATHURT F YOI R, A M RECK ;s ©FFRERIA S, Rl RS R T AR S S E KR

Tﬁ&1ﬁ¢%%ﬁm%ﬁ,ﬁﬁﬁé@%ﬁmﬁ%ﬁwimﬁ%i-@ﬁ%ﬂh¢aﬁ%ﬁ%MWﬁﬁﬁﬁE%
ﬁ%&%&hﬁﬁﬁﬂﬁﬁmﬁQM4w%,ﬁmﬁE G 2 B 1E B B 1 188.89%,  447.84%, FAH4:

ﬁﬁaf&ﬁﬁﬁ%ﬁ&ﬁﬁ%Wﬁmﬂm%\EHL? SRR A1 /INANT 52 RS, et A 83 BLE AL
R JEMIREE; PRERE; JEmR; B

FE 5SS TU431 XEAFRINED: A XEHRS: 1000 - 4548(2019)12 - 2243 - 10
fEE®N: H #H@983— ), B, Mit, FEFE, FTEANERESH T TEFTEHMOEF S50 T/E. Email
windfeng813@163.com,

Mechanical response of large-diameter shield tunnels during assembly

1 -1 2 : 1 1 : :
FENG Kun', XU Kai', PENG Zu-zhao®, ZHOU Zi-yang', HE Chuan', XIAO Ming-qing’
(1. Key Laboratory of Transportation Tunnel Engineering, Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China;

2. Guangzhou Municipal Engineering Design and Research Institute, Guangzhou 510030, China; 3. China Railway SIYUAN Survey and
Design Group Co., Ltd., Wuhan 430071, China)
Abstract: Based on loading analysis of shield tunnel segments during the assembly phase, a finite difference model is
established for segmental lining structure in assembly stage. The mechanical response of segments during assembling is
analyzed regarding the in-situ test results of Shiziyang Intercity Railway Tunnel Project from Foshan to Dongguan. The results
show that: (1) The measured values of axial force of segment monitoring section are mainly under compression during
assembling process, but in the initial stage of assembling, the local tension exists and the calculated values are under
compression. The measured and calculated values of bending moment show obvious positive bending trends. (2) The maximum
measured values of axial force, positive bending moment and negative bending moment of segments after the ring is formed are
about 1.5 times, 1.28 times and 1.36 times the calculated values, respectively. (3) The response of segment bending moment is
more sensitive to assembly process than that of axial force. (4) The adjacent block assembly has the most significant effects on
the axial force and bending moment of the segment, and the effects of F block insertion are subordinate. Other assembly steps
have less influences, and the closer to the adjacent block and F block, the greater the internal force response. (5) The calculated
and measured values of segment axial force and bending moment are approximately symmetrical along the radial central axis of
the capping block after assembly, and the symmetry of the calculated values is more obvious than the measured values in the
assembly process. (6) During the assembling process, the maximum measured axial force reaches 43.5% of the maximum
calculated value of the beam-spring model in the serviceability limit stage, however, the maximum positive and negative

bending moments reach 188.89% and 447.84%. It is indicated ———————
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that the internal force response during assembling process is at
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often in a disadvantageous condition of large bending moment and small axial force when tunneling in full-face rocks. It is

rational to pay more attention in design and construction.

Key words: shield tunnel; assembly process; mechanical response; in-situ test
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Fig. 2 Basic parameters of segments and shield tail
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Fig. 4 Geological profile of monitoring rings
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Fig. 7 Three types of segment mechanical mode at assembly stage
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Fig. 10 Time-history curves of axial force of segments at assembly stage
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