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3-D ANALYSIS ON THE INFLUENCE OF A PILE ON VIBRATION INDUCED BY A MOVING
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In this paper, the influence of a pile on ground vibration induced by a moving train in

deep underground tunnel is studied by a numerical analysis. The numerical analysis is
implemented by the coupling of 2.5-D and 3-D Boundary Element Method (BEM). First,
the 2.5-D BEM is used to obtain the incident wave field in a 3-D half space without pile

subjected to a moving load in deep underground tunnel. Second, 3-D BEM is carried out

for a soil-pile model using the obtained incident wave field. Numerical results show that

it is possibility for the pile to decrease the ground vibration level around the top of the

pile for a low frequency.
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Fig.1 3-D analysis model.
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Fig.2 2.5-D radiation problem subjected to a moving load

in deep underground tunnel.
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Table 1 Material constants used in this analysis.

cum/s)  er(m/s)  p(kg/m’)
Half-space soil 1600 400 2000
Tunnel lining 1387 789 2300
(#=1435MPa, v = 0.26)
Pile 4000 2500 2400
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Fig.4 (a) Horizontal and (b) vertical surface displacements

at the several frequencies in 2-D analysis.
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Fig.5 Boundary element mesh for the 3-D analysis model.
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Fig. 6 Vertical surface displacements with & = 0 along the

(a) @ axis and (b) z3 axis (scaled with the _“ref)l
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Fig.7 Vertical displacement amplitudes on the ground sur-
face with b = 0 at the frequencies of (a) 8Hz and (b)
40Hz.(—10 < 2z < 10,—10 < 23 < 10)
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