546 B 6 )
2018 £ 6 A

T B ko OB BB E O
JOURNAL OF TONGJT UNIVERSITY(NATURAL SCIENCE)

Vol. 46 No. 6
Jun. 2018

NEHES. 0253-374X(2018)06-0729-08

DOI:10.11908/j. issn. 0253-374x. 2018. 06. 003

KufHEE R B S m R EERE

KT, Rebse?, KRBT &

H}j.l

(I FPF R LARTEYE, B 200092; 2. FERGETEARAE, L 200233)

BT BT R I B B B A B 454 I B i 5
R ARI A ST A SRR S RBUE
PO = 4E N AR M o AR JE W A T AL B 1) A K P
ni B 1) W B RCRIEATTSE. 4 8 T B RS FBOHIRET
RATE G R B WA R 8 TR B E A
T2 R o RO B A 280 % i 7 1 R R I g 2R 3 o g 72
PR 357 T BRI LB T8 Jr G5 M T 72 AR 16
BEA BRI B R PR E. S8 T BRI TR AN L T2
FIE MBI R AL AN 18] WU R B9 5 R IE B 148
) 8 BE R SR A TG M B M W B b B BB,

REEH. REREW; FARE,; Z480LEH; MR
RE S TUI NHERFRER . A

Effective Transverse Rigidity Ratios of Quasi-
Rectangular Shield Lining with a Large
Cross-Section
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200092, China; 2. Shanghai Tunnel Engineering Co. Ltd., Shanghai
200233, China)

Abstract: The 3D laser scanning technology was introduced
for the first time to acquire the global deformation of the inner
surface of segmental lining during prototype loading test on
the quasi-rectangular shield lining with a large cross-section.
Based on the experimental data, the deformation and the
effective transverse rigidity ratio of the lining structure were
analyzed. The values of the deformation characteristics and
the effective transverse rigidity ratios of the segmental lining
in both vertical and horizontal directions in the dead weight
and design state were determined as well. The variation of
deformation and the effective transverse rigidity ratios with
the burial depth and lateral earth pressure coefficient were
obtained. The variation of deformation and effective
transverse rigidity ratios with the buried depth in the limit
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failure state were shown to follow a double-linear pattern.
Finally, shell-spring models were established to compare the
similarities and differences of the deformations and effective
transverse rigidity ratios between the quasi-rectangular and
circular tunnels in detail, and the significant influence of the

deadweight on the overall structural stiffness was revealed.

Key words: quasi-rectangular shield; prototype test; 3D
laser scanning; effective transverse rigidity ratio
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Fig. 1 Segmental layout of shield tunnel with a quasi-

rectangular cross-section (unit: mm)
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Fig. 3 3D laser scanner
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Fig. 4 3D point cloud view of the segmental

inner surface
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Fig. 5 Deformation map of segmental lining under dead

weight condition (unit: mm)
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Fig. 6 Deformation map of segmental lining under

the design condition (unit:mm)
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Fig. 8 Effective transverse rigidity ratios

of segmental lining versus buried depths
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earth pressure coefficients
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versus lateral earth pressure coefficients
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Fig. 11 Deformation values versus buried

depths in the limit failure state
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Tab. 1 Summary of effective transverse rigidity ratios of two kinds of shield tunnels under different conditions
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N . 5 15.57 0. 68 15.57 0.32 7.15 0. 87 3.41 0. 81
é%ﬁéﬁ 8 19. 94 0. 86 19. 48 0.43 14, 83 0. 83 8. 63 0.70
9 21.45 0. 90 20. 96 0. 46 17. 40 0. 82 10. 40 0. 70
10 23. 88 0. 89 22.44 0. 49 19. 95 0. 82 12.17 0. 69
3 8. 057 0. 725 10. 567 0. 700 13. 46 0.722 16. 85 0. 691
y 5 7.339 0.717 10. 047 0. 705 12.74 0,720 16. 30 0. 695
E%%Jﬁ 8 6. 262 0. 706 9. 265 0.710 11. 66 0.716 15, 50 0. 699
9 5. 902 0. 705 9. 006 0.712 11. 30 0.713 15. 24 0. 701
10 5.543 0. 704 8. 745 0.715 10. 94 0.712 14. 98 0. 702
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