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Reduction of Vibration Responses of a Beam Subjected to Moving Loads
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ABSTRACT

The responses of a bridge due to a moving vehicle are obtained analytically by modeling a vehicle
as a constant point force. From the results it is found that the responses after a vehicle leaves the
bridge become very small for some speeds of a vehicle. When a vehicle is modeled as a two dof
system for a more accurate analysis, the same phenomenon is observed while the roughness of the
bridge is small. Determining the fundamental frequency of a bridge so that one of the above speeds
coincides with a frequent speed of vehicles, the responses of a bridge can be minimized.
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Fig.2 A two degree-of-freedom model of a vehicle.
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Fig. 4 Deflections at the mid-span of the bridge
when v =179 m/s.
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Fig. 5 Deflections at the mid-span of the bridge when
v =759.0 m/s.

Table 1 Parameters of a vehicle

m, 17000 kg m, 2382 kg
ky 5.0 X 10°N/m ky, 1.0 X 10’N/m
o 8.0 X 10*Ns/m| Cu 8.0 x 10*Ns/m
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Fig. 6 Variation of the maximum deflections at the
mid-span of the bridge with the speed of a vehicle.
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Fig. 7 Comparison of the deflections obtained by using a 2

dof model(solid) and a constant force model(dotted).

siskEehE 4 (6)9] WA40] 4YFE & 9
.
thefel were] WigA 9k AAlS A9E 3
#5p7] Aste] el AIRES] BIFHFE Lheh
ol A ANNE dakgnt. AL EFRA}
0.02 me]aL, zFgo] v =59.0 m/s] HFHOE &%
Q we] Tele] $HE FRAARL Ao 7
sha1, 71 A3HE Fig. 8o Lehigleh. Aol the)
AE AME S BElel S0l o] sl
Furk Af, Aol telF Fahe Fole
1o $01 71 515 o ] HEE 2 £
ol 5T 5 g Aol
o) A7} BFHFEE vhelo] e A
Belo|de A% grict e e 2wk o
2] AEelol e Fastel el thel Sl o)
£ Bote) velel Ay A9 Aol el e
@ Fo velel Al AREe ek, ARdelie
208 WEste] Av) AP Fi& TeIh Fig
9 ol AL TEAA cht Al e
A el itk o A9 A e
],
1

_m

2 ueigla, T he) A A9e 247
Tk 9lel Qi Foko] Ao A Ao
1

£k Fol Ao} AP vl o) 21U A
uR o] ARIE AQ wek F Aje] A A
Aol F7ksha, 53] o] velE Baat Fo of
2o )l APe FAM T ¢ 5 vk
ol el AR/E e gl 4 @l 3

Aoz Folzl &eolx thelel el A
A AR el $9E o o4 A4
Ark 284S 5 ek,

A% tle] Aol EAR Selow s Ad

W thle] SRke Z7te] Aol thelE A w9
9 o, ol HPozH T8 & Jonw
thelel Sere thel flol Qe ABow AT S
3} thelg Bae Ao A% $HE tte] 7
ek 13t e ARIE A A9l Aol
E4% Seloz gAod Ago] v FAw
Fo gl Hobqur Aspdow A SR
Aoz, oleld e Am velel 47 B

4. 28

B =RodE tE dexREE Rdlel,
A 3717} A3k X‘%o}%gi Eﬁéﬁ}o}ﬁ E}

sk oA thell gol i #o}A|
© e gt o ARe A% 2wz

Nondimensional Deflection

= L L s L L L L L
o 05 1 15 2 25 3 35 4 45 5
il

Fig. 8 Deflections at the mid-span of the bridge when
the surface of the bridge is not smooth.
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Fig. 9 Maximum deflections at the mid-span of the
bridge while a vehicle is on the bridge(square)
and after a vehicle leaves the bridge(diamond).
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