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Ground : Plane strain elesent

EARPERBASEERERFHE (PR 2EI A)

Tunnel : Beaw element
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The side boundary condition
Horizontal direction :
Vertical direction :

free
fixed

The base boundary condition
Horizontal direction :
Vertical direction :

Fig. 1 Model of Finite Element Method

Table 1 Material properties

fixed'

fixed -

Unit weight r 1.8 gf/ca®
Poisson’s ratio v 0.45
Ground
Shear modulus G 413 kgf/cn®
Duwping constant h 0.05
Unit weight T 2.5 ef/ea?
Sectional area A 05 on?
Tunnel Young’s Modulus E 3.44%10° kef/ca®
Homent of inertia of a cross section| I 9.65%10¢ ca'/es
Dumping constant h 0.05
Table 2 Analytical case
Space betveen | elght | Young's modules [—omber of tunnels
tunsels 1 2 3
0.001+E o CASE-1 | CASE-2 | CASE-3
0.1+E, CASE-4
L0eW, 1.sE, CASE-5
1.0«Ds 10.0+E4 CASE-6
1000.0+E o CASE-T
0.1aW, CASE-8
10.0:Ws LO-E. CASE-9
0.2¢Ds CASELQ
(=W, 8
0.5:D, 10w Lo-E CASELL
only ground {no tunnel) CASEI2
Rote : Do =13.0m W, =25 gf/ca® B4 =3.44%10° kgf/ca®
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Young's modulus

Fig.2 Relation between Young's wodulus of tunne! lining and
magnification ratio of acceleration response

The outside tunnel
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Moment (tf*m)

The center tunnel

Fig. T Distribution of maximum sectional force in tunnel

(Relation between sectional force and Young's moduius)
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Displacement to base of tunnel {cm)

Fig. 3 Relation between tunnel displacement in horizontal
direction and Young's modulus of tunnel lining
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Fig. 4 Relation between dynamic earth pressure and
Young’s modulus of tunnel lining
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shear stress in ground
surrounding tunnel

(The effect of Young's
modulus of tunnel lining)
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shear stress in ground
surrounding tunnel
(The effect of spaces
between of tunnel)
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