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Dynamic analysis Ground using 2-D FEM

4% Hwang Seong-Chunl), ZH.+= Kang Bo-Soon?, 434 Shim Hyung-Seop?,
2¥& Oh Beong-Hun?, ¥4 3 Park Sung-Jin®

ABSTRACT

Dynamic response of ground due to train loads is analyzed. A numerical procedure based on
finite element method is used to solve two-dimensional ground response. Dynamic train loads
assumed in analysis is the point acceleration on train rail with magnitude of 2330 gal and thickness
of surface of soil layer assumed is 60cm. In order to consider the effect of acceleration point,
dynamic responses such as response acceleration and displacement are computed as a function of
distance from acceleration point on rail. In addition, simple methods which reduce dynamic effects
on ground are also proposed. '
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Fig.-1 Boundary condition for FEM
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Fig.-2 Schmetic Transmitting boundary
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Table-1 Ground properties
B[ pore o | EONASE | AGCAAT| @A 958 | geead
A5t - (t/m") (t/md) (%) (t/m?) (o)
3ot 0.49 19 10250 10 20 40
F3E 045 17 5000 10 5 35
XE 043 1.6 2350 10 1 30
- A B A 043 16 2350 10 1 30
2} a2 (.33 1.8 10000 10 0 36
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Fig.-6 Considering point location for result
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Fig.-5 Original accelation curve
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Fig.-7 Time history of acceleration Fig.-8 Time history of displacement
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Table-2 Acceleration result for X-direction due to distance (gal)
EFA
EETA oom 0.2m 0.4m 0.6m 0.9m 1.2m 15m
A=
O A=A 42972 43.811 52.759 59.798 66.372 70.196 71.324
@9 93 31.233 32.818 32581 37.094 42.025 44419 47474
O A 18.534 25.915 -19.291 22.855 24.743 25.031 24.103
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Table-3 Acceleration result for Y-direction due to distance (gal)

ES7
EEF om 0.2m 0.4m 0.6m 09m 12m 15m
A
@Y ¢g=x 16.533 15.303 -17.001 -21.562 -25.574 -28.865 -31.989
@9 HA 12515 11571 -12.893 15.173 17.457 19.675 21.599
@4 93 13.260 12.503 -13.785 13.349 -14.362 15.510 16.030
Table-4 displacement result for X-direction due to distance (mm)
EF
EET o om 0.2m 0.4m 0.6m 0.9m 12m 15m
X
O #XA -7.63 -8.27 -8.75 -9.40 -10.18 -10.77 -12.06
@4 #A -6.29 -6.32 -6.02 -6.27 -8.76 -7.19 -7.67
@¥ A -543 ~-4.68 -5.33 -5.33 -5.34 -5.41 -4.73
Table-5 displacement result for Y-direction due to distance (mm)
EFY
O] I oom 0.2m 0.4m 0.6m 0.9m 12m 15m
A
0¥ 94 401 438 4.29 4.35 4.47 4,62 4,60
@4 A3 0.19 1.05 0.43 0.48 054 057 0.86
@9 A -2.28 -155 -2.17 -2.12 -2.04 -1.18 -1.20
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