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Analytical Study on the Characteristic of Fatigue Behavior of
Connection Parts in Orthotropic Steel Decks according to the
Retrofit Details inside Longitudinal Rib

by
Park, Kyung-Jin

Department of Civil & Environment Engineering

Graduate Korea Maritime University

ABSTRACT

In the orthotropic steel deck has many advantages that a shortly term of
works because it does mot work about concrete after construction bridge and
it makes slim shape by low crossbeams. but it is not avoid many weldings
because it make complex shape with having thin steel plate by weldings, so
orthotropic steel decks have been pointed out to the problem on welding
defect, residual stress, in plane or out plane strain. with like this reason, The
foreign countries have many data by experiments and researches about fatigue
damages, case of domestic has progress the research but have not sufficient
data which is suitable in domestic actually.

In this paper, accomplished a FEM analysis about longitudinal rib,
longitudinal rib and cross rib connect part, corss rib slip where the fatigue
crack of the orthotropic steel decks. the result, optimum reinforcement details
appeared that vertical rib size 50mm and it is visible a low stress which it
attach in lower part direction than longitudinal rib and cross rib connect part.
also, the case where the production error will occur rather stress
concentration more than stress reduction. so we will be necessary more

correct production process and research.
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£ 7288 24P dXses ARG stz BrRg ofdi
$7F 7R B HEY 93 Wy 2 e WYL F&IER
2 Bty #ddo

F 54 FERA WE AZYESF F5E HS (MPa)

7 €] (mm) T2 A1 291212 291413

0 9.6 (1.00) 18.4 (1.91) 8.9 (0.93)

250 24.4 (1.00) 49.3 (2.02) 24.8 (1.02)

500 29.0 (1.00) 621 (2.14) 29.5 (1.02)

750 29.7 (1.00) 70.1 (2.36) 30.1 (1.01)

1000 28.7 (1.00) 754 (2.63) 29.1 (1.01)

1250 26.2 (1.00) 75.6 (2.88) 26.6 (1.02)
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0 250 500 750 1000 1250 1500
&t& A 5t 21 %l (mm)
|—— SRR —m— ALK —A— PESIX3
a9 512 FEAA 6 e AZEE FE&Y Y9
AgelBel 7t2elB AZ R daiAe F 55 % 29 5133 o] REA
15 71522 243 238 FAe 588 W7t S7tshy #3994 3d A
T F&Y Wt AN Frde 2S¢ F A
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F 55 FALA WE ARBe} Jt2eBE AZ4F F&Y He (MPa)

A mm) | AR .59 %2 ECEE
0 57.3 (1.00) 54.6 (0.95) 53.8 (0.94)
250 75.0 (1.00) 733 (0.98) 72.2 (0.96)
500 725 (1.00) 72.6 (1.00) 71.7 (0.99)
750 67.2 (1.00) 68.8 (1.02) 655 (0.97)
1000 60.7 (1.00) 63.5 (1.05) 59.5 (0.98)
1250 57.2 (1.00) 57.7 (1.01) 52.4 (0.92)
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E 5-6 FASA ] @E F2AHS ST FH W (MPa)

712 (mm) EEEET 224922 FEEEE
0 8.3 (1.00) 8.3 (1.00) 8.3 (1.00)
250 9.6 (1.00) 9.7 (1.00) 102 (1.07)
500 9.4 (1.00) 9.4 (1.00) 10.0 (1.06)
750 8.6 (1.00) 8.6 (1.00) 9.0 (1.05)
1000 7.6 (1.00) 7.6 (0.99) 7.9 (1.04)
1250 65 (1.00) 65 (0.99) 6.7 (1.04)
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L oo od
ST

¥ 57 & W3l WE A2gr

N\

58 ¥l (MPa)

7 2] (mm) 10° 20° 30° 40°
0 9.6 (1.00) 113 (1.18) | 115 (1.20) | 11.7 (1.22)
250 244 (1.00) | 315 (1.29) | 31.7 (1.30) | 32.0 (1.31)
500 29.0 (1.00) | 372 (1.28) | 37.8 (1.30) | 384 (1.32)
750 297 (1.00) | 381 (1.28) | 388 (1.31) | 39.6 (1.33)
1000 287 (1.00) | 369 (1.29) | 37.7 (131) | 38.7 (1.35)
1250 262 (1.00) | 33.8 (1.29) | 347 (132) | 357 (1.36)
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# 58 FF Wt wE AZEEe} t2EE AAF F8&E He (MPa)
7 2] (mm) 10° 20° 30° 40°
0 57.3 (1.00) 57.1 (1.00) 56.4 (0.98) | 55.0 (0.96)
250 75.0 (1.00) 74.9 (1.00) 74.4 (0.99) | 73.1 (0.97)
500 72.5 (1.00) 72.6 (1.00) 72.2 (1.00) | 712 (0.98)
750 67.2 (1.00) 67.2 (1.00) 67.0 (1.00) | 68.6 (1.02)
1000 60.7 (1.00) 60.7 (1.00) 60.7 (1.00) | 60.4 (1.00)
1250 57.2 (1.00) 53.5 (0.94) 53.7 (0.94) | 53.7 (0.94)

0 250 500 750 1000 1250 1500
St 5k 9 Xl (mm)
| ——10" —=—20° —4—30° —— 40’ |
aH 517 5E W mE A=2Be tEeE ddy F59 ¥
Zt2eBS 3R F89 Hee % 59 ¥ 29 54187 o] Fgo] FE
% 89 g= FvhskE Ae & & Aok 28y 2 o] obF masiER X
Hste] e Zt2eH S3lRE %S WA ¥e ez dddd
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# 59 1F Wt mE t2eHS ST F53 W (MPa)

7] (mm) 10° 20° 30° 40°
0 83.0 (1.00) 83.1 (1.00) 83.0 (1.00) 82.7 (1.00)
250 95.8 (1.00) 96.6 (1.01) 97.7 (1.02) 99.1 (1.03)
500 94.0 (1.00) 94.7 (1.01) 95.5 (1.02) 96.5 (1.03)
750 86.0 (1.00) 86.5 (1.01) 87.1 (1.01) 87.7 (1.02)
1000 76.1 (1.00) 76.4 (1.00) 76.8 (1.01) 77.1 (1.01)
1250 65.1 (1.00) 65.4 (1.00) 65.6 (1.01) 65.7 (1.01)
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X
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rlo
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Ll

(@) &A1

2) FAYE FELAX BE F5Y HE

TAYE BHAA 0 wE ARZEBRS F&H
a9 5217 Zeo] FE9X 1, 3% FAe AY B
2 28 AAE 2~258 7t SUlsle AL @ F
A= FAe Ao rfRAVIAZ VtRdE AAY
For dAst= Aol 7t2dE 9 FHAEH-H o
g HeE 2 dgdEy

(b) ®291A 2
% 520 A2 E FEe

Aelmm) | BEA1 P29 )2 229153
0 8.4 (1.00) 153 (1.83) 8.1 (0.96)
250 25.6 (1.00) 47.6 (1.82) 255 (1.00)
500 30.4 (1.00) 63.0 (1.86) 30.4 (1.00)
750 31.4 (1.00) 705 (2.07) 314 (1.00)
1000 30.5 (1.00) 75.9 (2.25) 30.6 (1.00)
1250 28.1 (1.00) 75.7 (2.49) 282 (1.00)
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PECEE L
80
< 70 /./"
% 60
— 50
F Wl
7 40
I
- .
= 30 b
oo 20
K- 10 F/
0
0 250 500 750 1000 1250 1500
st= A 8t 2 x| (mm)
|—— SRR W PALIR2 —A— BE9IX3

a9 521 AR B3 R0 W E Azgez F38 ¥

AMzejust 7tz A2R F$9
2ol AZFA FA9 A A BF A
9 72 H AARE TR A o

E 511 $2E 23 9o thg Mzensg Azen A2% £33 89l (MPa)
g

Aemm) | B2A1 R2k9] %2 CETEE
0 47.7 (1.00) 46.0 (0.96) 46.9 (0.98)
250 66.4 (1.00) 65.6 (0.99) 65.8 (0.99)
500 67.6 (1.00) 68.0 (1.01) 67.6 (1.00)
750 62.7 (1.00) 64.2 (1.02) 633 (1.01)
1000 57.0 (1.00) 58.8 (1.03) 58.7 (1.03)
1250 51.2 (1.00) 52.5 (1.03) 532 (1.04)
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MEzzlmettzals AHE TS He

80

70
5 60 /—\
o
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T  #
T %0
W 30
0lo
- 20

10

0

0 250 500 75 1000 1250 1500
stE M 5t 9| x| (mm)
|—— BRI W BHLIx2 —A— 223 |

1 522 FAYE B3 9Xo] w2 AeEd tzr AR F38 99

ZtzelEs €37 88 WHE AES 23 & 512 2 19 5237 o] A
2B vty ddRe} wAAAE Ao F5Y el W glo]l dAFE
o} z': o}]\

® 512 AR 23 X WE 2B SR F58 WS (MPa)

Ael(mm) | HH9A1 .5}9) %2 549 %3

0 83.5 (1.00) 83.8 (1.00) 83.9 (1.00)

250 101.1 (1.00) 101.4 (1.00) 102.2 (1.01)

500 96.5 (1.00) 972 (1.01) 97.4 (1.01)

750 85.8 (1.00) 86.9 (1.01) 86.4 (1.01)

1000 73.9 (1.00) 753 (1.02) 743 (1.01)

1250 61.9 (1.00) 63.6 (1.03) 62.1 (1.00)
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(a) 30mm (b) 50mm
a9 5-24 AR A7) WA

<

2) AR A7 HE F5Y AR

FAZE A7]d W& ARYRS F&Y s HAES 23 % 513 B 19
5-25¢F o] 50mm Z7|NA F&E HTF 20% A= Hade A & F U
At o]= Bronx-whitestone WA HELH FHFE ZA7|e A= AL
% 4 ek wad FAene A4 A0l HF A Wy 2 Aele W
of ]l o= A= LT F v AV 8 fio afHeolga FHHY.
a3y ® 5-149F 1Y 5269 MEER -7i2ER A48 9 ¥ 5159 1Y
5-279] 7F2 B S £8F FRIAME 7] W] wE F&H Wt A 2
A w &gk zpolE Holal glo] A7] Wisle wWE IS ti A wetn
doE.

F 513 FAEE A7) BmE AZ2gBRF F39 ¥ (MPa)

A 2] (mm) 30mm 50mm 70mm
0 19.9 (1.00) 8.4 (0.42) 9.7 (0.49)
250 30.1 (1.00) 25.6 (0.85) 32.6 (1.08)
500 37.7 (1.00) 304 (0.81) 37.8 (1.00)
750 39.5 (1.00) 31.4 (0.79) 38.2 (0.97)
1000 38.8 (1.00) 305 (0.79) 36.9 (0.95)
1250 36.0 (1.00) 28.1 (0.78) 33.8 (0.94)
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50
40
30
20

g2 (MPa)

00
Y

M=zel25 =33 g

250 500 750 1000 1250

5tE A 5t 2 x| (mm)

‘ —— 30mm —8— 50mm —&— 70mm ‘

1500

29 525 $AYH A7) hE ARAEE F8Y W9

¥ 514 AR 27 BE AZgne 2B Jd48 F88 Wy (
A 2] (mm) 30mm 50mm 70mm

0 46.8 (1.00) 47.7 (1.02) 48.0 (1.03)
250 66.0 (1.00) 66.4 (1.01) 66.2 (1.00)
500 68.2 (1.00) 67.6 (0.99) 67.0 (0.98)
750 64.1 (1.00) 62.7 (0.98) 61.8 (0.96)
1000 58.4 (1.00) 57.0 (0.98) 56.0 (0.96)
1250 53.9 (1.00) 51.2 (0.95) 50.0 (0.93)
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2249 (MPa)
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500
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5t3 A 5t 2 x| (mm)

1250 1500

‘ —o— 30mm —8— 50mm —&— 70mm ‘

13 526 F

98 270 g Azne edn A4 F58 W9

# 515 FAYE A7]d WE 2B S S5lF F38 e (MPa)
A 2] (mm) 30mm 50mm 70mm
0 83.6 (1.00) 83.5 (1.00) 83.5 (1.00)
250 101.4 (1.00) 101.1 (1.00) 101.1 (1.00)
500 96.7 (1.00) 96.5 (1.00) 96.4 (1.00)
750 86.0 (1.00) 85.8 (1.00) 85.7 (1.00)
1000 741 (1.00) 73.9 (1.00) 73.8 (1.00)
1250 62.1 (1.00) 61.9 (1.00) 61.8 (1.00)
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H 516 23 v]EAo WE AZgEZ F8&E WY (MPa)
=2

Aelmm)| 2AAE 9 | ZawasHcs A B
0 12.9 (1.00) 9.6 (0.74) 8.4 (0.65)
250 45.0 (1.00) 244 (0.54) 25.6 (0.57)
500 59.9 (1.00) 29.0 (0.48) 30.4 (0.51)
750 67.2 (1.00) 29.7 (0.44) 31.4 (0.47)
1000 71.7 (1.00) 28.7 (0.40) 305 (0.43)
1250 71.7 (1.00) 262 (0.37) 28.1 (0.39)
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#0517 @A vl A e MEelde) stRe)d AZR FEE Y
Ael(mm) | EIAIAE=E Y& R e R T B

0 42,5 (1.00) 57.3 (1.35) 47.7 (1.12)

250 61.6 (1.00) 75.0 (1.22) 66.4 (1.08)

500 65.0 (1.00) 725 (1.12) 67.6 (1.04)

750 62.4 (1.00) 67.2 (1.08) 62.7 (1.00)

1000 57.8 (1.00) 60.7 (1.05) 57.0 (0.99)

1250 53.1 (1.00) 57.2 (1.08) 51.2 (0.96)
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® 518 93 VLAY wE slReEE S5 F33 W (MPa)

Ael(mm) | BAHNE A a—eﬂgaz—sﬂz SA2) 8
0 84.1 (1.00) 3.0 (0.99) 83.5 (0.99)
250 103.0 (1.00) 95.8 (0.93) 101.1 (0.98)
500 98.7 (1.00) 94.0 (0.95) 96.5 (0.98)
750 88.2 (1.00) 86.0 (0.98) 85.8 (0.97)
1000 765 (1.00) 76.1 (0.99) 73.9 (0.97)
1250 645 (1.00) 65.1 (1.01) 61.9 (0.96)
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BAdAe H55d A98 S E9sta 7t2eH o] WIgd 3o g FAdS
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AE}RA B

Aol e o wAel U AMANR E 519 % 1Y 5329 Lol HEA
3 9% ommol M 25-3M 3% Fhshe AS 4 Aok ot Azenz Fg
4 e shpol heelnol 4 Ashd W AEYl @ Wl % Wl WYl

o1 3] :L?ﬂ%] =5 6}{— Aoz Dot ol9e] AN E
% =l

¥ 519 23 HAo WE AZYRE F38 WY (MPa)

7 2] (mm) Hdas = gl JTT/“_‘?%EL’EHE FA YR
0 12.9 (1.00) 31 (2.57) 423 (3.28)
250 45.0-(1.00) 4138 (0.93) 44.6 (0.99)
500 59.9 (1.00) 483 (0.81) 52.3 (0.87)
750 67.2 (1.00) 491 (0.73) 56.1 (0.83)
1000 71.7 (1.00) 475 (0.66) 56.4 (0.79)
1250 71.7 (1.00) 438 (0.61) 54.3 (0.76)
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5t& A st xl (mm)
——ZHEINE —w—5H2 2 a—HINE US|

29 532 03 WAY BE Azdus Fge W



= =
s
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