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The Analysis Study on The Static Behavior and Retrofit
Structures of Orthotropic Steel Deck Structure

by
Shin, Dong-Ho

Department of Civil & Environment Engineering

Graduate School Korea Maritime University

ABSTRACT

In orthotropic steel decks, it is likely to have defects due to welding
and fatigue damages because most of structural joints are connected by
welds. However, orthotropic steel decks have many advantages, such
as light weight and reduction of construction time, in comparison with
concrete decks. Therefore, they are mostly used in long-span bridges
and urban highway bridges.

This study consists of FEM analysis about connection of longitudinal
rib and transverse rib, weld of deck plate and longitudinal rib by
parameters of deck plate thickness, slit form, connected length, retrofits.
The results are the following. Deck plate thickness is good at 16mm.
Slit radius is good at 35R. Connected length of transverse rib is good
at 70%. Inner rib is better than bulk head plate on retrofit effect.
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¥ 43 £BE TE W ©E FIE & F3Y W9 (kgf/ mm?)

A8 (mm) | 20R | 25R | 30R | 35R | 40R 7+ & (35R/20R)
0 228 | 223 | 219 | 216 | 219 5.26%
200 459 | 452 | 446 | 440 | 453 4.14%
400 490 | 4.83 | 478 | 473 | 4.86 3.47%
800 523 | 518 | 513 | 510 | 5.5 2.49%
1400 498 | 4.98 | 492 | 490 | 5.02 1.61%

9o & 435 B BRAA= €HE FE S7H ©WE 55 Ast A wet

161%514 526%717 $28 FAE Holtr} 4RFEE g8 2717} o] Rojh e 2
G GRS Fes 34 %R B9 Ge 59 Fh Asbl A wa
ORI FEZ7 BE clAnn el @w ghs A% 44 $Ee o
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¥ 44 ZYE T dsle] m2 Pelp = 738 ¥y (kgf/mm?)

712 (mm) | 20R | 25R | 30R | 35R | 40R |7} 24 & (40R/20R)| 7} 2 & (35R/20R)
0 5.62 | 5.40 | 5.19 [4.97 ] 4.82 14.23% 11.57%
200 7.08 | 6.81 | 658 |6.31] 6.21 12.29% 10.88%
400 6.85 | 6.59 | 6.37 |6.10| 5.46 20.29% 10.95%
800 5.66 | 547 | 5.31 |5.11| 5.06 10.60% 9.72%
1400 3.91 | 3.81 | 3.72 |3.61] 3.63 7.16% 7.67%
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432 3B ARAA 9 FEnel B AZF
x g

A& 43189 FI8 BN Felnst Fou a@st B

HE fFrass]d == ABAQUS 6.4(Hibbitt, Karlsson & Sorensen
Inc)S A 83le] 8A7 Q49 SSREAE Wl 247 Ay, PRI 6
A 4 949 STRIBSGLAE ALl T2AEES S38sta).

7h Ask =24 2 &9 #3A

FEBe Jer dAF Hen F g Y7 TS A FYE 9422
olF WFE HAHH ArE FPsr] Hdtd aF

[<]
Z4L a9 3217 2. o]
072kgf/mm’o]t}. B A o] 4]
A AT B35 HuE HAste] Astxz
W2 WAsAT 2Py 7EATFE 2ol §¥ #= A¥e 19 3213 2

) freazsy wae
FRaras vede 43149 Zu AN Fu JPn AZR

AAZeld wE FHe e = BHAAM Y H
4o Feln AAZE vEay] Y8t 29 4117 F 479 F8E WS
LER ST

¥ 47 9298 AAZ0ld B P8 = 98 W9 (kgf/mm?)
1

7 2] (mm) 50% 60% 70% | A& (70%/50%)
0 6.04 5.07 441 26.99%
200 7.71 6.63 5.91 23.35%
400 7.32 6.39 5.80 20.77%
800 5.94 5.23 4.80 19.19%
1400 3.73 3.32 3.07 17.69%
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B A
AU |
"W o
=4
¥ 51 54 gB BFo w2 s 29 739 HY v (kgf/mm’)
71 =24 A BRAAA 9= 16t/35R/70%
o} A}
(15mm—16mm) A kA sq on B
16t/20R/52% 16t/35R/70%
F¢8 MY | F8Y B | Fas | FEY HA | HLEE
0 mm 2.24 1.67 25.4% 1.66 25.9%
200 mm 4.81 3.86 19.8% 3.81 20.8%
400 mm 5.37 4.47 16.8% 4.34 19.2%
800 mm 6.11 5.46 10.6% 5.10 16.5%
1400 mm 5.70 5.15 9.6% 4.73 17.0%
Bt - - 16.44% - 19.88%
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512 3B #AHA ] FE Bl A AFR
(1) i e L W =21
Z

42 51149 FEB Brolx e Fejue} 2B ddRe} Fdst

N

=3 JYu dZARe] u F A2 Y7 S A A g1 P 9%
S ofaly] st A ATE 19 3217 2 st A sk ol A3t
WL 580mm*230mmo A A sEtE S 0.072kgf/mm’elth, 1 7|E AT}
2ol &8 AEAHY AAHT A= 19 479 R}

() FderaA mde
F3esrdy 2dge 51148 FYB #HA FeBve der AZFR
gt
@) M Ax 2 @
£ glH Rzo] mE FlHe B dAZR IYPB = FHAM 2P
ARE HESZ] Yt 2¥ 559 F 5-20] F£F 2B} BAEA S Al
F&9 Hlet Fad Ao F&9 HE Blwste YeR
¥ 52 54 g8 230 wE Jgr =9 238 W9 vl (kgf/mm’)
71 &% A BAGA f+= 16t/35R/70%
(15mm—16mm) Al Al 227 PB BZ
16t/20R/62% 16t/35R/70%
T8 M9 [F8Y B [ FAs | FEE HA | PAE
0 mm 5.64 4.41 21.8% 431 23.6%
200 mm 7.36 5.91 19.7% 5.73 22.1%
400 mm 7.09 5.80 18.2% 5.57 21.4%
800 mm 5.73 4.80 16.2% 4.54 20.8%
1400 mm 3.58 3.07 14.2% 2.94 17.9%
Bt - - 18.0% - 21.2%
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¥ 53 83 = ZHOE R w2 FH =W F38 WY Hla (kgf/mm’)

71 Z A4 A BN Q= 16t/35R/70%
(15mm—16mm) Al F A Ha =
16t/20R/62% 16t/35R/70% ZYolE Rz
<8 HY | F&E HY | HAE | F5E 1| A E
0 mm 2.24 1.67 25.4% 2.03 9.4%
200 mm 4.81 3.86 19.8% 4.15 13.7%
400 mm 5.37 4.47 16.8% 4.64 13.6%
800 mm 6.11 5.46 10.6% 5.69 6.9%
1400 mm 5.70 5.15 9.6% 5.36 6.0%
iy - - 16.44% - 9.92%
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