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Study of Wave Propagation Problem with

Existing Structure

Student : Hsin-Ying Yu Advisor : Dr. Fu-Ping Cheng

Department of Civil Engineering
National Chiao Tung University

ABSTRACT

The insulation of wave propagation due to the existing of building was
investigated in this thesis. The research was executed in an semi-infinite soil
domain by finite element method with non-reflection boundary. The parameters
in this research include (1) Theshigh.of the building (2) The depth of the
foundation (3) The position of impact force (4) The distance between impact
force and building.

The results of this research show that (1) The depth of the building have the
most significant effect (2) The high-of-the building have minor effect only (3)
The existing of building reduce the response of impact force (4) At same
position, the response decrease with"increase of the distance between building
and impact force.

Keyword: vibration, attenuation, numerical analysis, finite element method,
wave propagation
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&R %914 B R/ ig i (traction boundary condition )

on, =t (t) (3-2)
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#-(3-9) 2 (3-10) M E* 2 (38) > ¥R
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o' = (GXX,G O'ZZ,O'Xy,O'yZ,G) (3-13)

B : &% =44 (strain-displacement matrix )

a: gL Seig B
o
a,
x,|=N|  |=Na (3-14)
X3 ayk
[ B |
b : stk 4 + & (body force vector)
fX
b=|f, (3-15)
fZ
t © &304 (traction loads)
tX
t=|t, (3-16)
t
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221 8 n 4 H[15]

Awmrer i

i~ R AR

y (1/ft)

w2 1.0

Wiss (1967 )

k2 15
Johnson & Duvall (1971) AR ER 1.4~1.7

Attewell & Farmer (1973) L R B 1.0

Brenner & Chittikuladilok 2 RE 3 1.5
(1975) WA B R T 0.8~1.0
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% 2.2 ¥ R % #[15]

R R LR S

i~ R LS &k
a (1/ft)
REA~6rtREI R #E W
Richart (1962) 0.006
54
b frim k) 0.03
Kk e frim B 0.018
B I I TR i O 0.012
Barkan (1962) PRI 224EY HTR) 0.012
I THRE R 0.03
w2 0.03
TR)E AR 2 Aokt 0.012~0.036
Forssblad (1965 ) IR TR 0.04
Woods (1967 ) ok R Ry 0.018
Dalmatov (1968 ) F) B PR 0.008~0.11
Peng (1972) 3k pAD 0.079~0.134
Clough &
e S 2 GE R 0.015~0.06

Chameau (1980)
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% 23 7 Filkihz B @R #[6]

A e R ik
ERE PrihA) 5 @25 50
y (1/ft)
& i:pd 2
BLIR R
% % 0.5
A
KD 1
%k 0
BLIR R F 1
BT
AR PRI - &iP:e 0.5

sk | B | BEBTTE LAY | PR |
Ak
R T PR
i@ i@ 4 < 8
D B O] #R i oo | B o D
(m) Vp Vs Gd Ed Kd Vd (g/cm3)
(m/sec) | (m/sec) | (kg/cm2) | (kg/cm2) | (kg/cm2)
0~4 400 80 124 367 2934 | 0.4792 1.9
4~14 | 1150 250 1338 3947 26527 | 0.4752 2.1
14~26 | 1670 261 1458 4338 57757 | 0.4875 2.1
26~30 | 1670 296 1876 5566 57200 | 0.4838 2.1
30~50 | 1670 318 2165 6413 56815 | 0.4812 2.1
50~55 | 1670 428 3921 11488 54473 | 0.4648 2.1
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31 A Y S e TRHABEY

Y H~ Y = % 24 Y 2 8
(m) i (%)
1 9.06E-04 ]
2 8.12E-04 10.38
3 7.86E-04 3.20
4 7.78E-04 1.02
5 7.77E-04 0.13
6 7.77E-04 0

232031 Z > AR BT

Z $HfE Y 2w =8 Y 2w i=#
H A (m) wHEEL (%)
1 8.96E-04 -
2 8.13E-04 9.26
3 7.85E-04 3.44
4 7.76E-04 1.15
5 7.76E-04 0
6 7.76E-04 0

53




2041 %A E[5]

= #

FEHE a b ( /_L
u=_/(a*+b?
0.5 |-1.61815E-01| 1.35993E-01 2.113722}15-01
1 5.20469E-02 | -9.14126E-02 | 1.051910E-01
2 |-1.25075E-02| -5.27883E-02 | 5.424981E-02
3 |-1.63110E-02| -2.65186E-02 | 3.113334E-02
4 |-1.93765E-02| -8.27722E-03 | 2.107038E-02
5 |-1.25933E-02| -1.23104E-03 | 1.265333E-02
6 [-8.50598E-03| 3.96547E-03 | 9.384916E-03
7 |-3.86975E-03| ,3.93431E-03 | 5.518493E-03
8 |-1.36752E=03| 4.04544E-03 | 4.270327E-03
9 2.91838E-04 | 2:48564E-03 | 2.502714E-03
10 | 8.88240E-041.70862E-03 | 1.925708E-03
11 | 1.00529E-03| 6.25555E-04 | 1.184030E-03
12 |8.23420E-04 | 2.23982E-04 | 8.533396E-04
13 | 5.52822E-04 | -1.85074E-04 | 5.829790E-04
14 | 3.08234E-04 | -2.13622E-04 | 3.750234E-04
15 |1.15094E-04 | -2.68308E-04 | 2.919517E-04
16 | 5.22963E-06 | -1.69465E-04 | 1.695457E-04
17  |-5.60676E-05| -1.32441E-04 | 1.438200E-04
18 |-6.69975E-05| -4.92743E-05 | 8.316623E-05
19 |-6.28731E-05| -2.50815E-05 | 6.769127E-05
20 |-4.26396E-05| 1.27183E-05 | 4.449596E-05
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1 | -1 4 -
2 1 =1 -1
3 1 1 -1
4 |1 1 4
5 -1 -1 1
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