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3D finite element analysis and design of the
intersection part of two tunnels
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Abstract:[Objective] Due to complex structure of the intesecting pant,carge span of the tunnel and a
soft stratum across the top of the intersecting trnnel, the stability of the surrounding rock can’t be ana-
lysed accurately by the conventional method. It is necessary to find out a more accurate method to guide
construction. So the research is presented. [Method) The 3D FEM which tracks construction process is
taken to study the stresses and deformations distribution and the stability of the surrounding rocks affected
by different excavating projects. And the support measures were planned. [Result] A construction project
is made certain after accurately analysing the stability of surrounding rock under the condition of different
excavating projects by the 3D FEM. The project instructs excavating the adit firstly at the intersection part
by the method of short-range,and casting concrete 0. 8 m as lining in order to prevent the deformations of
the soft stratum and decrease the tension and plastic zone on the top of the intersection part arch. [Conclu-
sion) The results indicate that the 3D FEM can inspect the effect of support and show whether the con-
struction project is proper or not. This makes the modulating of the project in time and modifying the tech-
nical parameters coefficients possible and the construction method and technology reason able and economi-
cal.
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(a). Tunnel layout sketch; (b). Geological profile and 3D finite element grid cells
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Table 1  Mechanical parameters of rock mass

5 b S S UNTON NS T B I 7 305Y)
. . . . (E)/GPa S 4 (®)/ -
Serial Lithologic Surrounding . Poission’s (C)/MPa o (kN m™?)
Deformation . . Friction . .
number characters rock types ratio Cohesion Unit weight
modulus angle
1 k4 Conglomerate 1 5.0 0. 30 0.5 35.0 25.0
TR Je b g b 2
2 Conglomerate samdwich m 5.5 0. 30 0.5 36.0 25.0
middle fine gritstone
Wb g Je b gn b A Siltstone . r _
3 samdwich middle fine gritstone I 6.5 0. 25 0.7 39.0 25.0
A SR
4 Middle fine gritstone il 6.0 0.28 0.6 38.0 25.0
samdwich conglomerate
D e B R D
5 Middle fine gritstone samdwich il 4.5 0.32 0.5 34.0 25.0
argillaceous sandstone
6 55 J¢ 2 Soft stratum 1 4.3 0.31 0.1 10.0 25.0
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a. )7 % 1 Scheme | b.75 % 1l Scheme Il
B 5 R FFI2 5 ZEut de K B R0 T o SFEZRE (B J R IE, I R0
A. —1 000 kPa;B. —785. 741 kPa;C. —571. 429 kPa;D. —357. 143 kPa;E. —142. 857 kPa;F. 71. 429 kPa;G. 285. 741 kPa; H. 500 kPa

Fig.5 Max principal stress of the section with the max span (tension positive and pressure negative)
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Fig. 6 The middle principal stress of the section with the max span (tension positive and pressure negative)

a7 % 1 Scheme [ b.77 % 11 Scheme II
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Fig.7 The minimum principal stress of the section with the max span (tension positive and pressure negative)
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Fig. 8 The principal stress of key point E varied with the excavation proceedings
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Plastic region of the section with the max span
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