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Study of Wave Propagation Problem at Hsin-chu

Science Park due to Passing of High Speed Train

Thesis Advisor : Gin-Show Liou

Graduate Student : Chih-Pen Tsao

ABSTRACT

The main goal of this research:lies,on analyzing wave propagation
problem at Hsin-chu SciencePark. Firstly we set up an ideal finite
element model and analyzed it to obtain same special numerical solutions.
Then we compared the numerical solutions 'with the theoretical solution
in order to examine the accuracy of the finite element method. After that,
we discussed how to pick proper parameter such as element size to model
the real situations. And then, wave propagation in half space medium
caused by external forces are analyzed. The results show that with proper
selection of parameters, analyzing the wave propagation in half space

medium using the finite element method is appropriate.
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31 AR B R P S

R P
T6K+465 6.680 3.340 3.340 24.7932 12.3964 12.3964
T6K+495 8.080 4.040 4.040 43.7870 21.8935 21.8935
TO6K+535 14.032 7.016 7.016 01.8584 51.1940 40.6644
T6K+595 16.372 8.186 8.186 99.7630 54.1599 45.6031
T6K+635 6.680 3.340 3.340 24.77932 12.3964 12.3964
T6K+665 6.680 3.340 3.340 24.71932 12.3964 12.3964
T6K+695 6.680 3.340 3.340 24.7932 12.3964 12.3964
T6K+725 6.680 3.340 3.340 24.77932 12.3964 12.3964
T6K+755 6.680 3.340 3.340 24.71932 12.3964 12.3964

S (B E=2.698e9 kg /m’»

32 A R U ST

B p=2400 kg /m'> & % Fv=0.2> 27 n=0.02 -

W sh | B Jue AR PRI | e E TS TEr |k
gipragy | T |V IR | |
Ax (m ) Ay(m ) Az(m ) Ix(n’l ) IY(m ) Iz(m )

T6K+435~

" 8.0821 | 2.5055 2.5055 85.3905 | 11.2956 74.0949
76K+465
T6K+465~

" 15.9533 | 4.9455 49455 124.8569 | 23.1026 101.7543
T6K+495
7oK 495~ 10.9428 | 3.3923 3.3923 104.5977 | 13.9833 90.6144
T6K+535 ' ' ' ' ' '
TOK+535~
T6K4505 8.9214 | 2.7656 2.7656 94.3720 | 12.6718 81.7002
TOK+595~
T6K4635 8.9022 | 2.7597 2.7597 94.0610 | 12.4916 81.5694
T6K+635~

10.6091 | 3.2888 3.2888 108.4546 | 18.6654 89.7892
T6K+665 ’ 0789
T6K+665~
13.3063 | 4.1250 4.1250 129.227 28.9451 100.2828

T6K+695 02219 ’
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T6K+695~

22.0987 | 6. . 172.2 9174 1 115.291
T6KATS 0987 | 6.8506 6.8506 093 |56.9 5.2919
TOK+725~
T6KAT5S 10.3336 | 3.2034 3.2034 104.9415 | 16.4731 88.4684
TOR+755-~ 10.1734 | 3.1538 3.1538 102.8002 | 15.0967 87.7035
TOK+785

S B E=3.017e9 kg/m’™>

B p=2400 kg/m’> & % Fv=0.2> 274 n=0.02 -

33 13 [ 53 IR B RO s i ()

Lower Band Limit Center Upper Band Limit
0.89 1.00 1.12
1.12 1.25 1.41
1.41 1.60 1.78
1.78 2.00 2.24
2.24 ol 2.82
2.82 L2 3.55
3.55 4.00 4.47
4.47 5.00 5.62
5.62 6.30 7.08
7.08 8.00 8.91
8.91 10.00 11.22
11.22 12.50 14.10
14.10 16.00 17.80
17.80 20.00 22.40

% 3-4 4 AP damping ratio £ =0.01)

Layer-1 Layer-2

E (N/m"2) 9.788e8 3.915¢9

G (N/m”2) 3.496¢8 1.398e9
WAL (v) 0.40 0.40
e (Kg/m”3) 2100 2100
Csl  (m/sec) 1000 2000
Cs2  (m/sec) 408 816

H (m) 5
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e

3-5

91 ] 951 (Ho)

4~8

EIEZ RIS o SRS B IR T

73 gl (m/sec)

204 ~ 408 ~ 816

[EFIE=(E) 0.01 ~0.03 ~0.05~0.07
53 PRt S TR 0-200m B [ 25m
% 3-6 EI%%EE@’?@:L s He £ =0.05)
E (N/m”2) 0.788e8
G (N/m"2) 3.496¢8
WARES (v) 0.4
]E'ff E“El (Kg/m”3) 2100
Cs  (m/sec) 408
e 37 BRI E5  A o
PIER1 PIER2 | PIER3 PIER4-—{-PIERS PIER6 | PIER7 | PIERS PIER9
# ’FL%’![‘
- 30 60 100 160 200 230 260 290 320
EER
0.36 0.72 1.20 1.92 2.40 2.76 3.12 3.48 3.84
H(sec)
P 3-8 (R [l =2 9t R R
Pier cos(wt) sin(wt) Pier( lag time)
Hz r 1 A B R=rA-1B I=rBHA
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Reaction forces at the base of pier 76K+465
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+495
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+535
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+595
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+635
due to THSR Train Operating with speed= 300 km/h

[~
[=]

=
o
I

o

R, (® (ton)

_2UIIIIIIIIIIIIIIIIIII' i I T R R R N A
-2013181716151413121410-9-8-7 6-5-4-3-2-1 0 1 2 3 4 56 7 8 91011121314151617181920

P T T A O O A N T O A
-201$181#16151413121410-9-8-T-6-5-4-3-2-1 01 2 3 4 56 7 8 91011121314151617181920

R_{1) (ton)

N Y O A IIIIIIIIII
-20191817161514131214+10-9-8-7-6-5-4-3-2-1 0 1 2 3 4 56 7 8 91011121314151617181920

_100IIIIIIIIIII

o

i

=

=)
T

MX(I) (ton-m)

_200IIIIIIIIIIIIIIIIIII IIIIIIIIII
-2019181716151413121110-9 8 -7 -6 -5-4-3-2-1 0 1 2 3 4 56 7 8 9 1011121314151617181920

=

(=1

(=]
I

o

MY(t) {ton-m)

IIIIIIIIIIIIIIIIIII' T O O T I
01%$181%16151413121+10-9-8-7-6-5-4-3-2-1 0 1 2 3 4 56 7 8 91011121314151617181920

'
ha
o

'
MD

[
o

-
o
I

Z(t) (ton-m)

M
=
T

I Y Y O Y
10111213 14151617181920

I | I | I I N N | I | I I | I L1 I [ N | I I I
-2019181%16151413121410-9-8-7-6-5-4-3-2-1 0 1 2 3 4 56 7 8
Time (sec)

w

B 3-7 TO6K+635 i A# 2 d L F 4 R
(F1&% w% & FF2[9D-

61



Reaction forces at the base of pier 76K+665
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+695
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+725
due to THSR Train Operating with speed= 300 km/h
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Reaction forces at the base of pier 76K+755
due to THSR Train Operating with speed= 300 km/h
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