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Analysis for Vibration Test of Pile Foundation at TSIP
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Abstract

The constructed Taiwan High Speed
Rail (THSR) passes through the Tainan
Science-based Industry Park (TSIP). The
problem of ground vibrations induced by the
future operation of THSR is a major concern
to the high-tech fabs inside the TSIP.
Therefore, a full-scale bridge foundation
model has been constructed in TSIP for
in-situ tests. The test program includes the
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single pile test, foundation vibration test, and
associated vibration-reduction tests.

The aim of this study is to simulate the
forced vibration test and the drop-weight test
of a single pile conducted at TSIP, by using
the computer programs ABAQUS and FLAC,
respectively. The former is formulated by
the finite-element method, while the latter is
formulated by the finite-difference method.
Based on the correlations between the results
of two-different approaches and that of
in-situ test, the effectiveness and suitability
of the commonly used method of analysis
and analytical model can be verified.
Results obtained will be very valuable for the
assessment of the effectiveness of future
ground-vibration mitigation engineering.

Keywords: ground vibration, single pile
vibration test, simulation
analysis.
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RMS Velocity(dB. re:1m in/sec)

a(l/m)

0.1000

0.0100

a(l/im)

0.0010

0.0001

btd 2 & 2

A KT REY)

P PR S Tt 2

oK EM(Z)

i i i

0 2 4

6 8

10 12 14 16
Frequency (Hz)

18 20 22 24 26 28

B 4 KPR 3 A 3k B R 1k #

0.1000

0.0100

a(l/imy

0.0010

0.0001

© ©°" a Ao.oé
° i &
L .o o 0 8% ‘xég‘
0¢° A“"
'y .
DA 08
A
a0
A
L t‘o o
- %
& KEEAEY)
o R EEHQZ)
P S AU S Y S PR O P O U
0 2 4 6 8 10 12 )4 16 18 20 22 24 26 28

Frequency (Hz)

B S5 sER2 IR RS

—6——10.4m ———20.8m —&—31.2m
—¥—41.6m —&—52m —+—0m
—@—99.7m ——120m 0 --c-e- Ambient
e 1l 1]
|
20 T
70 - S SN W mRE
60
50 hat
0 L = T
30 = = =
20 -
10
0
1 10 100

173 Octave Frequency (Hz)

M6 EsEksn 1/3 2K (BER)

0.1

1301

0.001

0.0001

10

1/3 Octave Frequency (Hz)

B 7 F5E % RXBE R IR B TR B (S
Fh)

AFFTE M
SEHEBD M AR ft
Sl i
3116

e

Velocity(104-3 cmv/s)

Velocity(10*-3 cmv's)

B 9 FLAC 6}#{?(%#&

40 (@ Te =—rac]

| /

)

«it

N
“w O
Y T

-
o

e )
L= T -
T T

%

A
X

n Laaal 1

0 2 4 6 8

w

Atiend Lisad I n n n i

10 12 14 16 18 20 22 24 26 28
Frequency(Hz)

o

M 10 ssERRERREHER B EHK

—

B Test ~&—FLAC |

™7

~N w - w (=} ~
T
.ﬁp

[~
o

10 12 14 16 18 20 22 24 26 28
Frequency(Hz)

0 2 4 6 8

Bl ERXR3. 2B FHRERBEH




35 [(@ eu —=—FLaC]
3 b . AN\
2 | ; 2 £ r
k- 25 £ \ / \
s 41 ! \ ‘/ \
] ,“ 3 / \
% 15+ - i Vo \
- & / \
P [} ,‘-- / L]
05 'Y Y] = = \®
S F LR
0 PR i
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Frequency(Hz)

B 12 48 F 38 31. 2m K- P& if B R & #

0.3 @ Test ~=~FLAC
0.25
g 02
=]
g 015 |
g
s 0l F
Z
0S| ¢ *
*
° i o
0 10 20 30 40 SO 60 70 8 90 100
Distance(m)

W13 ssFRma F o RIRG AR iR

(10Hz)
03 & Test ——FLACJ
0.25 | :
:E: 0.2
Q015 F
s
< 01}
5
2005 | /\ {,\
—§ 0 A L[\VA\/AJ':\V
A oos | \
0.05
0.1 F
-0.15
0 10 20 30 40 S0 60 70 80 90 100
Distance(m)

W14 ssERBS T e RRGH M B4R

(10Hz)

Dept(my

50
.55 ?
60
s L [T
° s to 1s 10

o FLAC(HN BB N

- _FLAC(R M 5]

13 1] 33 w0 as 50
Asisl Force{kd)

B 15 ssERIBiE S RAMANMRE R

(10Hz)

110
100
90 .,
80 |-
70 ;
50 poociot
P T
30 f|" ®= Test
20 }--|—©—FLAC

10 p-L

RMS Velocity(dB)

Ambient FIUN .

Veses

0 i sl
1 10

B 16 T4 KT
(16Hz)

100 1000

Distance(m)

1€ 36 4% 3 $ 3 % ) 14

Duptxe)
1
1

----- T83T = " vLAC

L} 1060 1000 1800

Maz

B 17 S4E54 5
(%35 2.5m)

4000 so00 so0e 1008 1000

Axial Fosca(kN}

BRA S MUR K #1416



