http://gks.cqu.edu.cn

%35 K% 34 r REHRL ;R HE A Vol. 35 No. 3
2013 %6 A Journal of Civil, Archltectural &. Environmental Engineering Jun. 2013

doi:10. 11835/j. issn. 1674-4764. 2013. 03. 005

I S A T TR, L 3 e S pIL Y P 4 9 B E

O X R

(ERRF ERIRERFE, EK 400045)

i FE:i2 A Acutronic 661 A B SHAF AR A D FE E R A B B EE 69 BT B AR KRR
MEFREEFEMFTHREAESLFFIZ, DFERRNAEA —ZREGESBRA R, B 405 &
%%ﬁ&#%ﬁulﬂi,wxﬁﬁﬂ%jﬁvgﬁéﬁo BEA M F R R AL AR R BTN E L M T A A N E
S—HELEGEABRELSTEARARR, BHETHRABREZRIBRP I FEER BAME"LZ
SRR E AR ERB TG Hon, Er A L A BERR s LR EEARARE R L MENF
EERBIBAENEENN AR ESFER TR LR TR . BT B FEE—F T LBEIRIK,
TRBEDFEERKASERA L BEA TR ERBOY R, RE, BH OB XBLERELL L
FR fif 64 B 74

KB B S ERFE BB A B B AR R AT

FES%ES: U451.5 MRS A MEHS:1674-4764(2013)03-0025-07

Experimental and Theoretical Solutions on Collapse Mechanism
of Tunnelling with Embedded Forepoles

Xu Ming, Liu Xianshan
(College of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China)

Abstract: The influence of forepoles on the patterns of a single tunnel plastic collapse was discussed using
Acutronic 661. A series of plane strain centrifuge model tests in over-consolidated clay were conducted.
Tests were carried out in a circular cavity with stiff resin inclusions embedded around the tunnel vault.
These inclusions simulated elements of a secant pipe or forepole arch system. An image processing system
was used to measure displacements below surface level and displacement transducers at the surface level of
the models. The aim of the experimental work was to study the ground response due to simulated tunnel
construction and to analyse how the vault stiff inclusions affect tunnel stability. According to the principle
of the upper bound theorem of plastic limit analysis, a collapse mechanism of the single circular tunnels
with embedded forepoles in cohesive soil was established. An upper bound equation of stability ratio was
obtained. The upper bound solutions of stability ratio under different soil cover above the tunnel,
undrained shear strength at tunnel axis level and embedded forepoles range were discussed from the
equation. In the end,the correctness of the upper bound solutions was proved by the results of centrifugal
model tests.
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