DOI:10.13807/j.cnki.mtt.2011.01.019

MODERN TUNNELLING
TECHNOLOGY

:1009-6582(2011)01-0066-09

1,2 1 1
(1 , 610031; 2 , 710064)
:U451*.5 ‘A
1
’ 9 N o
R |3]O
2
m_ ’
2.1
) ’ ( ) b
lzJO , .
(1)
© b
:2010-08-23
(50808020); (20080440183).
1977-), s s , E-mail: xianyefei@sohu.com.
66 48 1 ( 336 )2011 2

Vol.48 ,No.1, Total.No.336 Feb.2011



MODERN TUNNELLING
TECHNOLOGY

=
_H
wh
*x
o
&
=

P13k o R o s B
Fig.1 Loading test of segment joint
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Fig.9 Pullout resistance test of bolt hole of segment
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Fig.6  Structural test of segment of DOT tunnel
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Fig.10  Structure model of shield segments of Xian metro
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Discussion on Present Situation and Development of Model Test of
Shield Tunnelling

Ye Fei"> He Chuan' Wang Shimin'

(1 Department of Underground Engineering, Southwest Jiaotong University, Chengdu 610031;
2 Chang’an University, Shaanxi Provincial Major Laboratory for Highway Bridges & Tunnels, Xian 710064)

Abstract Model test has been a common approach in the research work of shield tunnelling. The problems
related to model test of shield tunnelling are summarized and classified as follows: load conditions of segments,
analysis model of tunnel structure, interaction of tunnel structure and surrounding rock, stability of excavation
face, interaction of tunnel and neighboring structures, disturbance and control of shield tunnel construction, etc.
The research progress and achievements in model test of shield tunnelling are summed up with typical examples.
Problems often met in model tests of shield tunnelling are expounded, such as structure model, modeling soil,
model boxes selection, loading method, general programming of experiment proposal. Advices for tackling those
problems are proposed at the same time.

Key words Shield tunnelling; Model test; Segments; Structure
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Mechanical Analysis of TBM Disc Cutter Damage Mechanism
and Its Application

Zhang Houmet
(Guangzhou Municipal Dunjian Underground Construction Engineering Co., Ltd., Guangzhou 510030)

Abstract This paper studies the damage conditions of TBM disc cutters, the main forms and causes of disc cut-
ter damages and the mechanical mechanism of cutter damages. CSM model was applied to solve the rock breaking
load by a cutter, thereby a formula was obtained for the maximum critical penetration when the cutter damaged
and a formula for the minimum critical penetration when the cutter can not turn around(partial wear). Various fac-
tors influencing the rock breaking load by cutter and critical penetrations were also analysed. For convenience of
field application, curve diagrams and application examples are presented in the paper. The research results show
that partial wear of cutter ring and bearing damage are the most common forms of cutter damages in hard rocks
and cutter overload is the main cause of cutter damage. In tunneling process, the range of penetration should be
adjusted between minimum critical penetration and maximum critical penetration according to the changes of rock
strength and cutter wear condition. The research results provide guidelines for TBM construction.

Key words Shield; Disc cutter; Disc cutter damage; Cutter ring partial wear; Critical penetration; Cutting force
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