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Abstract

In this paper, measured and calculated responses are compared in order to give how
the static and dynamic responses occurred in steel railway bridges due to train loads could
be calculated appropriately. From this, it is investigated how the impact factors are varied
by changing the train speed above 100 km/h

Field measurement is carried out by the steel strain gages and displacement transducers
at the main design points, and then the static and dynamic response, fundamental frequen-
cies, damping ratios and impact factors of the bridges are obtained.

Static analysis is done using the computer program developed according to three dim-
ensional matrix structural analysis in which the trains and bridges are modelled as 1,2
and 3 dimensions. Dynamic analysis is done according to 2 approaches, the moving force
and mass problem. In moving force problem, the solutions are obtained by the mode-
superposition-method and in moving mass problem by the direct integration method.

From this study, it is known that in order to obtain the static response in the railway
bridges, the bridge could be modelled by 1 or 2 dimension as in the highway bridge, how-
ever the response rdtio(measured/calculaled) is high comparing to the highway bridges.
By the way, the dynamic response should be obtained by the moving mass preblem.

And by comparing the measured and code specified impact factors, it is known that
the factors specifed in the present railway bridge code are very safe under the present
service speed below 100 km/h. However, because the factors become very high under the
speed above 100km/h, especially in the simple plate girder bridge, it is thought that
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the code specification on impact factor should be discussed enough under the rapid transit

system.

2

X

g =idMe gaistdel s dEsad dojve B - FAHIEE 2o AHEA A Fsr] A%
g A e Aste, FEED] A - FAH-H FHAE N A% AR HH nked, ol&

EUz 93 57} AAEERT Be
WsheA 4 ug.
Hdze drae FAAGYel Hi

24:(100km/hol )02 Eof el 54 AFr} oA

2go) WgAolAs AA2H7Ie) o8 AAstel, o ZHE @

Fol A - FAHSH, 71EAFS Z4y £ FAAFE FIHAT A HH AL Y EF S TR
ol wel zeadg F4Ystd dAsAer RN FYsigEAet FYLFEAR o] F

Y313

A A9 AR RERAP o8, FYALEA ] A e AHARLY o8 7k

A7A Axwe HHEHE PEe B¢ REug Po] g 1Y T 2xdes Ry

A SHH(SARX /A DE m2ad vE) ¥, §3$ES dxte] Aeg

sor drke Ag &5 AU
ada 4&ANE

€5 52(100km/ho|shstel|l X F33] ©

olEA0H I B¢ FAAFI 4GS AANEE ARAe A @I

A A8t ok

2 FAS AEm AN A vEs & 29 370 B9 FHLe Aol
s, Gx7h n&0km/bel oz MY B3 B Ed

Este FPATEAR

il
[+

€ FE3 HEY A

1. M

zhege] Fajol o3 wele oud ol
ojubezrt she RE mFY A 4A ¢ &)
Mg ) Ao golop & Abgtolth

a8d o] #4& FFA M) HdsiMe
FEE AAE m ok b, 11 &) I3 B
et g Algd waFe] FERYAo] Ao
gk {aty] die] B SREL 17 ol HA
'I‘E:I %IXHWM A3, 0|23 AFE g vu

e dA o]

a4 égu.% Taue g BE3 gEo
SHITGEA, 0F A-E Aslie dutye
2 A stFel Bdle B9 glon, we dx
7t AEAE AR Fo] FEse A7}
ol BT FERYAN JAEE B2 H
3 St vl sjMo] 7] W] Az
e ZERAA Bu A4 Axae Agse
A a2,

22u dA v dEwe @9 £

& A BY WstE AR ISR A E$E
ol#& FAR AU AIAFH 2 Hrie]
St avsle] Axg sotatn®, PHEH2W
o 7t @ApstEe] £Eg WEAFIRA 515
P o FAASL] ABGTE 2T EHOED

o] ULE UAl =l dojute A - %“1%%
olgx|9t vl mAESIY AAHoE Hime

Q.

=2

AAFHEE AAE Aye e dAolh
ole)dt AlAe Tl B =Re Adxisle

of o3 Axwe] dA%e ¥t felHos §y

fs}?l A% A8E AAEY] st dEn a4
T AR o] AAstdon, ol EYE 9
7} 1(Q0km/hol o g Hu FAA S} oR

A WakeA ZAR Hoich

A& dxne] Hoz 7H Bo] AgEa
e ge B T AL FdolEAo Y E
Hang st wge] F A el He
2ol MY Aol Ao} HAZAYE A8l A8
Ao, an dolxE AHIH ¢ FHLH oY

SHow RE Heme JRIFNES B

AWt AGAR



g 2AASSS Fanh 2T A dA%
S Ao BFe ZdYshy] Astel 33
HEdL PP e F4d Z=ade
o] g3t} AAIFATE

2. =8

217t &

FzaNL gatel mFel mdFyd UYolA o
&9 e I AR

D) F2EL AYBHAEE It

2) ExfARe A wgevte uelgnh

3) R AL dAEFe Avle dHE

T GAR3Ee zt o) #53 EelEE MF
sxog ¥AE ¢ drk
4 AYME2s APujEY 2] v|H L, B
c2AYEAA zZt REdAe Hgve 9%
i

5) dxte] 2&9 (rolling) % K3 (pitching) 2|
G BABT

6) %9 AstelA dkgw wPFL FHdorh

2.2 IHEY

AR HL 3 AY EYL FRIY w
z2@e AAdstad AR, A Edol
EAoRE B AATRE BT EFE
ZE oeH 2ol 47K ez mdYsdch
Z2 AME PHEHANE aHstd AxsHFol
A4 Agse Ao rdgsign, Fde A
Aol go] HHENAZ 2 PstHUA T 85
vietee Axpzg 2dysid 7t2E g ES
7} A" HolAe FAwE S Tl o] WEo]
ez A HoE 1Hpd HHIELR
Astg Aolth Ml EAE YAEFHZR
pd st FYalFe] ALl AoE, UWAe
YAE 20 P EFol AEsE Hog 2dY
s ot

P18 B =8 A8 g id W
B Wele REFHE BoEt)

P 1M x 5 zE AAHXEAE, %o Y Zo =
B ZFAE FAY 283 g HAE &
A B RAHod i3t HEE Foie &
Moz, sHaE 1A ¥, e gdg oH
th S8 Tt A4 e AW BAY AF

y .
'z N8 3 /J.D',//Xm
\ W «
2 |
- 9y
3

kead Structural Parameters, Joint Coordinates,
mMenper Information and Boundary Conditions.
Caleulate Band Width,

Construct Upper Nand of Stiffness Macrix,
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Read Load Data and Construct Load Vector ]

i
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2] 2. Flow Chart of Static Analysis Program
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28 9. Measured and Caleulated Impact Factor on Three Span Continuous Truss Bridge
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