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A Study of Load Modeling Method
for Vibration Estimation of Bridge Structures
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Abstract

Structures of Civil Engineering have been designed with a safety as their main purpose. However
recently, the greenness side of the technology of civil engineering regarded as most important and also
utility values and stability of the structures. Also developments in the technology make materials to be
higher strength and they shortened scales and stiffness of the structural members. This means that it
brings an immoderate deflection and vibration of bridge structures simultaneously. Accordingly, this study
aimed to find and estimate the most idealized structure models on the effects of the deflection and vibration
of bridges from the traffic lane load and human vibration - the main pass of bridge structures.

key words : traffic lane load, human vibration, idealized models, vibration effect estimate
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haversine pulse force
0.5X% sin(2x X 0.5 — 7/2)+1) x 340 (1

2.2.2 "kA}RI g} (half—cycle sine pulse)

[ P ——
. 350
| 300 brmoimm

1

! i

Eles e
| |
1

' 200
« 150
100 -
150

o

Q0 01 02 0.3 0.4 0.5 0.6

a2 2. olA|31El BhAjelm

half—cycle sine pulse force
sin(2 7 X 0.25t) X 340 2)
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haversine pulse force

0.5X (sin(27 X 1.1111t = x/2)+1) X 19.38 )

2.3.2 WA B} (half—cycle sine pulse)
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half—cycle sine pulse force
sin(2 7 X 0.556556t) X 19.38 (5)
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symmetrical triangular pulse force
AFeF 5 43.06667t
313k ; 38.76 — 43.06667t (6)

24 HA~2HL TN

i

FEEY ATS 1 A%l
97 @Aent, 42l wgel

TEEY Aol WmE AAMFIHY Fge FAF

= =2 wl
£ AATSA Ge 1% 79 AP-RaA 24
3 P

AZ (an)




3.1 PIH|ZISAE

3.1.1 434y

3.2.1 4844

o 1% 83 Ho] AANFHF e S it & 19 103} o] AFIFHAH LS $% 1Span?] 2
¥ K22 AARG0N, A e $4 4z A olh 15moln wEo] 5.9me) h wAL MAE)
= T o7 7 AR HelHE de 7 5 - U o, 19.38tonfo] EY FE Hé}o}ﬂ 7}z} 20,
< A9l 60, 80km/hr® Fsh= T o2 74 AE wlo]

HE 248  de i dgasith
3.2.2 AFAFFH (¥ 10 Fx)
3.2.3 AFNEEHY 2%
A Fels F2 AstAlde 18 113 2ol 4
N§ AT E 3% 2 ARNE 9 5 AUk
&l (Hzyy)
\l. 4. oA
) AR i} FRELS EEYS Fee a1 129
-8 8. 2l Sigt E ol s E THHE 99} AATIEE X
] A e AR PP GelA ANE ol 9y

31.2 AAAZS & Agagon, ol BE 23 %2 AT Ma

B =RAE FARF) HYE FHHO2 1 2435
sty A% 2@ AT E &P E CH3S S 35
FE F2 B - TAEgH 4.1 o|¢=simg 4y

3.1.3 AAAEFEAH 2 41.1 IARF 24

FHo FRYZ He W Aestel 19 99 A AFBAE dohur] Aste] fHaL T2
o] A A} ol E 29 T ARE ¥¢ 5+ A WY ZRIQ MidasE o83t 1¥” 139 &

P N e : o H : 7
! ol P ABOOIEY AT
NS EALS I PR Hp— ' o
AlS s o —» KT, 89, Fhs
HErensds B T ECE T PR EPRIE-E)
O 9. SRS FF2 s AE 5B
E 2. RNYE 7Y 29
AE 2793 =xurer FHoiA Horh4 e HuFds
(mm) (& (Hz)
%2 JFL¥  (CH3) A8t 1.659 0.26 2.502
&1 ¥ ¢3¢ (CH 5) s} 1.587 0.19 2.502
%3 1/4 A4 (CH 4 &3t 1.332 0.15 2.502
%1 A¥F F¢ (CH D st 0.985 0.02 2.502
i ZFdF  (CH 2) 5 - 0.02 2.502
12 gauEs=8E, M6 25 2006 6€



B .. Amoitier

Xigk st HoMI a8

24 9 52|

FET | DATA
Analyzer Shuttle
l} [ 0
DATA
Recorder
#A
o9 ¥ 3
" Notebook
Printer
Ak ojst S £ A¥(2E
3 2 E — y
Ct dEOOEC JtsE,
=& 20,60, 80 km/hrg > BE, 89, Fhe

.......................................

I 3 X NSNE do gt

PR Zt AT Y HoiS (mm) Hd7HEE (9

N #D1 #D2 #D3 #A1 #A2 #A3
20km/hr 1.143 1.134 1.118 0.0146 0.0094 0.0104
60km/hr 1.262 1.381 1.223 0.0296 0.0206 0.0178
80km/hr 1.389 2.070 1.368 0.0328 0.0298 0.0248
*20km/hr 1.094 1.202 1.062 0.0126 0.0084 0.0091
*60km/hr 1.201 1.543 1.185 0.0426 0.0334 0.0310
*80km/hr 1.443 2.159 1.410 0.0287 0.0182 0.0151

s & oy 29 4g A%

o om R

4.1.2 AFAF 249

E 7% 14¢ 7] 1Span? Zo|7} 37.55mol1
A& 752 TRt BdE sigon, doA B

HEARQIsE, BARRI T, Atz mhelE I A|HAI7HY
AE Y3tk

AA] w7 2 AF JAFBAE Lotrr] Y8t
Fos FZAA HE T2 7AW MidasE o] &3
1Span®] ZA°]7} 15me]il XFo] 59mel A &
S 22 315loH, dellA Bl wiAQIw}, ShHAL
b, AzbaletEat A &A2e] BAE dE€Eoh

]
T
o
%
A

SEIYY Iy AP 13



332.550

| [

10,470 i 14,110 i 12,970
Il | | i Il ] ] § S | OO | S S | SO oo | I | ||
I i}

=

LA g

~

LT19] X —

Gafile Edl View Model Load Analysis Results Design Mgde Query Tools Window Hslp NEIES
0 BRW P o o *e,yRE (EMBPEALDR P uPY B D & 4

5-.52.515’ QQ@@@/ %%&@ o2, 0mde et et

45

uuuuuuuu

BRRE

DEEE

9’1’&‘/«) OO N, et t B2R6D

Vielp_prass F1

a2l 14, olx|5l=52 nejst §

eading Tine Step Information - Tine Histo
Reading Exquation ModeShape - Time Mistoty
SSU DU BE0 DDLU
1T\ Conmana dasanye £ Anaive
Node-73 " U 300000 4174

It amn o 4174

wol pIHAE oEe

£ 4. 2xiglz HS 220 4 At
3 HhALQl 5 SHH ALl 5} xdbl
ENE! ° o H 3 FIr o g HaT g e HuFu4
(mm) (Hz) (mm) (Hz) (mm) (Hz)
A n S L&
B 1.596 2.451 1.209 2.051 0.964 2.051
(0.5sec/13])
AA e FE EEEA
g2 e 1.582 2.451 1.192 2.051 0.949 2.051
(0.5sec/13))
% 5 58 Mol 290 d42
- HEARR] T SHH AL 51 AR
N ° Hod HU7t&EE i ¢ Hu7lE % ¥ ¢ HortE
(mm) (g) (mm) (g) (mm) (2)
20km/hr 1.379 0.01582 1.17 0.01160 1.12 0.01848
60km/hr 1.381 0.02056 1.172 0.01090 1.121 0.02377
80km/hr 1.383 0.03613 1.173 0.01324 1.117 0.03447
4.2 EIHE!% ﬁuéj‘yaq HZ)-?’]‘ H]ﬂ@' @3”]' o])\]'i]' E'E“ao-’] ‘(l)" /\]'ox_].ﬁ]'—‘%]'
Z2o o3 H#HIYE AHET Y %l?l 2| &A1 Z¢
4.2.1 AAAF 2dg HHAT 0.5sec (FAIHIES E¢35H#] &2 G- olA Ao
dAolNEelE nEye 722 olas mEd 9 1.596mme FIEE 2.451Hz7) Nzn R

747k wialRls), spalRls Azbakakg s A4 AR

Age A B

A~

49} e ke 22 5
Zopold T2 o)) 7

AN

+ A5 HolE (A
9 1.659mm, HU7/HEE 0.26g, H1Fo 2.502

249 e ugch 99
oly3t

71:1]—’“%:'

s A]

o gl
_l_taao

H
=

A= AAZeY Fas7t

o) Fopend ozt AR A=k
Fma0) 244 mao] PE A4T dof

& =7k HellA 719] dX g

=23, dMed 2% 20064 6&




Ae) T e
Apol7} o} mlw]n

e et o)

A

CEEE
TxE olbst maye] 77t
gbAbelst, shHAlRIT, AZel T &N A4
# A% E 59 L e 3¢ % ok
daolq 54 AsAEe A 60km/hrel
75 Ao E(F I H1.381mm, Jth714:E 0.02060g)
9 wme A3 olus waye] A wAlIneE
oldsl e Mg Mgl Sk AE 2
A% ghe mavh
5.4 =
L% 722 ERFA} HE QARAGEY 2
ool LYol MAE A7 AT o g o
< A§ Jhsd g olgsE vawe 27 98
A7e Ao g 2
1 QAUE AR @l
37.55mel SmellA AR AFE] F2R9]w 7]
o) A% viag A7 A=} wAlelgelE
o A9} by U e . Ed of
sh maEe] el AR geo o7k 3
Aq ASg AP ~ BATIAY BAA) A
o gxsEE B85 ALrhseitn waw
o,
AGAE AR 1Spang] Ze)7k
t5melx w¥ol 5.omel hymIl] 3
AFAHE AAE 60km/hred A9 A=
B9 wag A3 oy ray o

g} &)
=

£ od o

1Span® #o|7}t

pEke

S

1
4ol 23 Wl

710
d -

]_

pal

¢ 489
% O Eorh;}.
AARNEFH A%

&}% (half-cycle sine pulse),

AXgkel dASHH 7

oft

i3

<t
i B |
R

BEE U AR

shHARIs} 35
(haversine pulse), A7z} &% (symmetrical
triangular pulse)& Zr7+e] Ao H43 4
3} WA} w}(haversine pulse) 3F2o] 714 &2
et & B3l

2 =RolAe ge Sue uE

TZA HAAE slorz U g2

el A& AF 9 FxIAE F5] FF

3} BdRE o] 83 FEtsalde] s Ao

Qlo] T FAMvlogr [k ?zw

TIFENE 2 A7 d8

=]

T,

.
g g U=

ZEA}

=1
= =

lo

B =Ro 2004WE A
Y-S T3l o]FolA Aoz B

dogta #A =} Oifiiv‘i‘—ﬂﬂ HAREH

713

rA

ol (2001). 2¥35tE0| 2t +X

s8%o0l —HA-l S| 7] 2 83

WA, o]lE2 (2003). HEJXZE ANAH

St -.—E‘-Iigda oL, g A F 83

000). AMZRISE B 7120 FXE9 W

A AL v} =, dgl gt

A. K. Chopra (1995). Dynamics of Structures,
Prentice Hall

i
lo g

N,

HriJ*::O

B E,
EE
HAE (2

0 2005 088 29¢

O ==2&8+¢
© aARIZY 1 20054 09€ 01¢
O &A=z 1 200649 048 26

15






