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Dynamic Analysis of Structures under Moving Loads
in Time and Frequency Domain
=R -

Kong, Min Sik Yhim, Sung Soon

Abstract

A structural dynamic analysis can be divided into a time domain analysis and a frequency
domain analysis. The time domain analysis makes use of a direct integration method or a
mode superposition method and the frequency domain analysis applies a DFT method.
Generally the DFT method is more effective method in case of calculating response of
periodic excitation. But in case of transient excitation exact solution can not be acquired.
So, by modifying the response or increasing the period accuracy of solution can be enhanced.
Accordingly this study analyzed dynamic responses of structures under aperiodic moving load
in time domain and frequence domain. Consequently it is concluded that exact solution
would be get enough using DFT method by increasing the duration of free vibration or
modifying the dynamic response.
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Table 2 D17 & & 5[Hz]

L=A= Blevins(1979) Present
1 0.92883 0.92883
2 3.71533 3.71536
3 8.35950 8.35979
4 14.86134 14.86293
5 23.22084 23.22687
6 33.43801 33.45588
7 45.51284 45.55750
8 59.44535 59.54383
9 75.23552 75.43288
10 92.88336 93.24996
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Table 3 £&

25km/hel &4 <

2 o ) %1 2 [m]

t,=1.0T,

t,=1.2T,

£=0.0

£=0.02

£=10.05

£=0.0

£=0.02

£=10.05

FFT |$3FFT

FFT |$4FFT

FFT |$3FFT

FFT |$4FFT

FFT |$3FFT

FFT [$3FFT

0.16094

0.15685

0.15358

0.16094

0.15685

0.15358

0.16168]0.16093
(1.005) | (1.000)

0.16020{0.16020
(1.021) | (1.021)

0.15610(0.15610
(1.016) | (1.016)

0.22238]0.16090
(1.382) | (1.000)

0.16173(0.16173
(1.031) [ (1.031)

0.15471(0.15471
(1.007) | (1.007)

0.15262(0.16058
(0.948) | (0.998)

0.15247|0.15247
(0.972) | (0.972)

0.15227(0.15227
(0.991) | (0.991)

0.15806|0.16044
(0.982) | (0.997)

0.15715(0.15715
(1.002) | (1.002)

0.15380{0.15380
(1.001) | (1.001)

0.16168|0.16092
(1.005) | (1.000)

0.15992(0.15992
(1.020) | (1.020)

0.15542(0.15542
(1.012) | (1.012)

0.22238]0.16089
(1.382) | (1.000)

0.16061{0.16061
(1.024) | (1.024)

0.15428|0.15428
(1.005) | (1.005)

0.16169(0.16090
(1.005) | (1.000)

0.15893|0.15893
(1.013) [ (1.013)

0.15409(0.15409
(1.003) | (1.003)

0.22240(0.16091
(1.382) | (1.000)

0.15834(0.15834
(1.009) | (1.009)

0.15372|0.15372
(1.001) | (1.001)

0.16169(0.16092
(1.005) | (1.000)

0.15805|0.15805
(1.008) | (1.008)

0.15368(0.15368
(1.001) | (1.001)

0.22245|0.16095
(1.382) | (1.000)

0.15742(0.15742
(1.004) | (1.004)

0.15361(0.15361
(1.000) | (1.000)

0.16170{0.16093
(1.005) | (1.000)

0.15720{0.15720
(1.002) | (1.002)

0.15359(0.15359
(1.000) | (1.000)

0.22240(0.16082
(1.382) | (0.999)

0.15699/0.15699
(1.001) | (1.001)

0.15359|0.15359
(1.000) | (1.000)

Table 4 %
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£ 50km/hel

Z| o == & E[m]

Ifa':l.OTm

t,=1.2T,

£=0.0

£=0.02

£=0.05

£=0.0

£=0.02

£=0.05

FFT |$&%3FFT

FFT |$%FFT

FFT |3 FFT

FFT |$%FFT

FFT |4 FFT

FFT |$%3FFT

0.1776

0.17317

0.16800

0.1776

0.17317

0.16800

0.18154(0.17759
(1.022) | (1.000)

0.1804 | 0.1804
(1.042) | (1.042)

0.17689(0.17689
(1.053) | (1.053)

0.44874|0.17738
(2.527) | (0.999)

0.19577(0.19577
(1.131) | (1.131)

0.16869|0.16869
(1.004) | (1.004)

0.15521(0.17697
(0.874) | (0.996)

0.15591|0.15591
(0.900) | (0.900)

0.15695(0.15695
(0.934) | (0.934)

0.17497|0.17668
(0.985) | (0.995)

0.17425(0.17425
(1.006) | (1.006)

0.17111]0.17111
(1.019) | (1.019)

0.18148]0.17746
(1.022) | (0.999)

0.17995|0.17995
(1.039) | (1.039)

0.17495(0.17495
(1.041) [ (1.041)

0.44874|0.17739
(2.527) | (0.999)

0.18801(0.18801
(1.086) | (1.086)

0.16735|0.16735
(0.996) | (0.996)

0.18147(0.17746
(1.022) | (0.999)

0.17816(0.17816
(1.029) | (1.029)

0.17026(0.17026
(1.013) | (1.013)

0.44882(0.17746
(2.527) | (0.999)

0.17691(0.17691
(1.022) | (1.022)

0.16739(0.16739
(0.996) | (0.996)

0.18145(0.17747
(1.022) | (0.999)

0.17627|0.17626
(1.018) [ (1.018)

0.16849(0.16849
(1.003) | (1.003)

0.44877(0.17739
(2.527) | (0.999)

0.17413(0.17413
(1.006) | (1.006)

0.16785|0.16785
(0.999) | (0.999)

0.18141(0.17757
(1.021) | (1.000)

0.1742 | 0.1742

(1.006) | (1.006)

0.16801{0.16801
(1.000) | (1.000)

0.4486 |10.17741
(2.526) | (0.999)

0.17327(0.17327
(1.001) | (1.001)

0.16799|0.16799
(1.000) | (1.000)
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