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Vibration induced by harmonic loadings applied at

circular rigid plate on layered half-space medium

Student: Chen-Yan Lin Advisor:Gin-Show Liou

Institute of Civil Engineering
College of Engineering
National Chiao Tung University

Abstract

The paper presents a systematic scheme to calculate the vibration at any specific
location in layer medium due to harmonic vibrations of a circular rigid plate on
the medium. In the scheme, the analytic solutions of 3D wave equations in
cylindrical coordinates are employed. The vibration at any specific location in
layer medium is obtained analytically by a semi-infinite integration with respect
to wave number k from 0 to co. Because of decaying nature of integrand with

respect to wave number ., the numerical integration can only be performed up to

a certain upper limit %, instead of co without loosing accuracy. The choosing of

the integration upper limit &, is dependent upon the factors of nondimensional

vibration frequency and nondimensional distance between vibration source and
receiving location. From the numerical results, one finds that ground vibration
may not attenuate monotonically along the distance from source. Comments on
the presented scheme will be given, and the presented scheme is proved to be
effective and efficient for accurately predicting the vibration induced by

harmonic loadings applied at rigid circular plate.
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BRREFIEF L2 vaq 5 0.1~d 5 1T~FER 500520 54 fdc
G,/G, % &'U(TE 2 Bk 5 BIEAK)~FF 4+ Tk 5 5000 ~ Poisson ratio
2 1B3FEREPN RSB S:
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b2y B B AeB(13) ~ Bl(14)

2.xX°KT 2w b RE 2y A8 A AeRI(15) ~ BI(16)
3ERERE 2 A A eBI(17) ~ BI(18)

4.4 e 2_ u, = F - §)(19)

5.4 Rt 2 u, = F 4o §(20)

6.y’ kT > o+ Jds 2 u, A 4o Bl(21)

BAIQ2) Y B(13)~BQ1)F & p A8 =k 85k T o BiER R 2z=0 ~ 0.25 »
0.540.752 &> =8 o e F] 5 RS K T11z=1.04E =4 50 d B(13) ~
B(15)7 5 & hz=0pF & S 3 7 tez=0.2590% > 2=0.25~0. 54T iF & H 4c %
L ARAB R 2] B fz=0.75pF % B E o BI(13)& Bl(20)hd s 4p ke - 2 2k
EX A B(17)2 & M LEIRE %c‘;ﬁ&:%&m o B(14) ~ (16) ~ (18)
(19) ~ Q1 & 3 fz=0~0.251 488 @ £52=0.25~0.75¢ 3% 1 g 7] -
ERI(13)~BI(21)H =& (=45 19N FEYLS e 4v Jr B 3R i1 -]

BACA(DE A Q) 17 F 1 hs=0~1FF R 4p k> 2z=0RF 53] (2)

*ml

e e A EOR F] 0 P A Q) BRG]l o BI(13) ~ BI(15) ~ BI(17)4p ¥ B

(4) ~ BI(6) ~ B(8)d jy| 7 Ilfeis i AR 2 TR i g o
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