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Analysis on Behavior of Structural Details for Open Ribs
Orthotropic Steel Deck according to Load Pattrens

by
Lee, Sung Jin

Department of Civil and Environment Engineering
Graduate School of Korea Maritime University

ABSTRACT

Orthotropic steel deck consists that comparative thin shredder is
assembled by welding. Therefore, several structure details such as welding
hitch 1s very complex stress state. Also, possibility that defect and
transfomation ets by welding happen is very high.

Fatigue crack i1s happening from welding hitch of secondary member
that main member is not in actuality orthotropic steel deck. but stress
examination 1s consisting to main member at design of bridge. Detail
stress examination and analysis on behavior characteristic for structure
detail that fatigue crack happens are not consisting.

Therefore, this research investigated cause that fatigue crack happens to
orthotropic steel deck that 28 years pass while use in common. And
analyzed behavior characteristic of structure detail though measure under
loading test and field test under actual traffic flow. While use in common
also, forecast survival fatigue life through stress frequency measure, and
examined fatigue safety of existing bridge.

Executed structural analysis to structure details that fatigue crack is
happened. Also, investigated behavior characteristic of orthotropic steel
deck by transfer load. Through this, wished to examine closely occurrence

cause of fatigue crack.
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Result of study, the main girder in the steel deck bridge shows the
stress pattern with long period by influence of the whole truck loading,
but the stress pattern of rib is different to it. Its wave has short period
and is complex not only because of its local behavior byt of direct
influence of each axle loading of the truck. And the loading position that
gives the maximum stress at the structural detail affected by its local
behavior is same as the location that gives the maximum stress to the
main girder, however, its position corresponding to the minimum stress
should be found by using the its influence line. Also, the stress variation
of the structural member affected by its local behavior is similar
regardless of number of truck. Therefore, it will be more efficient to use

single truck only in order to check fatigue safety of it.
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H 3-3. Fafof] FAst= Zb Xt 2lsiM 2= XS He
Gauge No Afa(]+ 1) max (1)
AM 8~9 | AM 9~10 | PM 2~3 PM 3~4 | PM 10~11 | PM 11~12
S1 45.100 45.000 39.000 41.000 26.650 25.350
S2 66.000 69.700 98.000 82.000 51.250 49.200
S3 36.900 71.750 22.550 23.400 51.450 20.500
S4 23.500 18.500 18.500 15.600 20.500 20.500
S5 13.325 11.890 12.095 10.250 11.700 7.400
S6 12.300 12.095 12.300 10.250 9.250 7.800
S7 8.147 13.325 11.890 12.095 10.250 11.700
S8 7.505 12.300 12.095 12.300 10.250 9.250
(¢+9] :© MPa)
E 3-4. 2SS0l i3 147 SoprEs|e
Gauge No M acqts)
AM 8~9 | AM 9~10 PM 2~3 PM 3~4 | PM 10~11 | PM 11~12
S1 11736.94 14607.30 22580.36 13223.22 11177.76 9990.78
S2 25085.72 19320.18 11329.60 13481.64 5832.70 3057.24
S3 2756.48 730.00 9744.04 5311.48 77818 2317.02
S4 9196.54 15785.52 15906.70 14932.88 3379.90 3442.68
S5 4311.38 13944.46 14627.74 6679.50 373322 4368.32
S6 7234.30 14951.86 15167.94 13372.14 3997.48 4254.44
S7 15413.22 29350.38 19945.06 21895.62 5875.04 11894.62
S8 18978.54 19844.32 15305.18 16933.08 8933.74 10957.30
F) N,E 6T SAE e Ao b ela 147k 4], 199 1460t 7F Basls Ao 7hE
H 3-5. 02Y 9 HESY YIHEL
EPEE e
fa o™ 0| B piE=Eat=:] A&
Gauge No ;{nmu){Afa(X;:Zw) } } ! T}o W (AL A o ¢ ( L; ¢
(MPa)
S1 2577 C 125 775 747
S2 33000 D 100 60 32
S3 1394 E 80 1433 1405
S4 851 E 80 2350 2322
S5 7556 E 80 264 236
S6 32873 E 80 60 32
S7 159 D 100 12585 12557
S8 129 D 100 15453 15425
F) FEFHE 2ReHdA dAduFe] F¥ F F&IFQ9d)TE ket 4
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Gl G2 G3 G4
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2 28] 4] 16.35(0.66) 19.29(0.78) 22.30(0.91) 24.63(1.00)
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() A GAsl Aglel g e AGel Al o

104 —=— measurement
—+— anaysis(grid)
—a— anaysis(shell)
A
= 0.9+
c
@
=
@
3
- 084
L
k=]
—
©
(=}
= 0.7 4
n: *
0.6 4 -

T T . T T
G1 G2 G3 G4
Girder number

O 4-2. A5 2 TESHM0IM PoiF welol HEu

_38_



4.1.2 Totstsol| 2fgh dAMl i A

HoAFol = 29 2-994 9 A FERAAC G3R4 2 G4R1o tisled]

FAGS Ajso] WAt ANE Aol SUME PR P2

<« Vehicle moving direction « Vehicle moving direction
1z
— =
G4R1 l‘—_. —— 59w
G3R4
=, == 1st lane G3R4
[} e R ] = = 5= 1st lane
Id1 o O O—
1, I d
" ) I
(@) HEFY (b) 1Xpid A
«~ Vehicle moving direction « Vehicle moving direction
(+) i () (+) i (=)
= == 2nd Jane 2nd Jane
o |
G3R4 G3R4
= = H 15t lane = S 1t lane
] O O— o O O—
[ d [ d
oy Y
() 2xpd MY (d) £HY F3

8 4-3. 5tEx5t A2 (G3R4)

_39_



< Vehicle moving direction «= Vehicle moving direction
12

— <l_2.\
G4R1 :
= ==) . G4R1
\D—wjif artane - 2nd lane
] e e —
G3R4
= a5 dp 1st lane
= =i oo d, 1st lane
)
L
(+) (=) (+) i (=)
(@) BEFY (b) 1Xpd MH
« Vehicle moving direction «= Vehicle moving direction
1, 1,
G4R1 :‘. —— G4R1 l‘: =
2nd |ane 2nd lane
O o O O R
= == ||d;  1stlane d,  1stlane
(+) i (=) (+) { (=)
(© 2%t MY (d) T =¥

13 4-4. ST AL(GARY)
413 xjstst=ol st LxsiAM Zat

W5 F e Aste] HE 33 W
4-50 AspapeFe] wEwEE olF e wE FxiA AdE eIt

o
o
o,
H
N
&2
rlo
pa)
o
it
i
o

T
o,
rlr
)
RY}
=
I
N
L
2
ol
Ho
ﬁ
fru
Y
in)
nj
(=)

_40_



Stress (MPa)

“WhideB ‘ideA
—=— 1AHd HeA .
0T —o— 2AHM M1 S, |
= %ﬁ;@ r_litum wu\v—n.u.........i
40 4H —v— CHOl ol Fog G3 || Taget postior| | G4

. —%- 7] B3 ‘%QIN |
. /N
§ /A

Stress (MPa)

-10 : : : i . : : . :
2 0 2 4 6
l,, Distance (m)
(@) G3R42| S M
\ickeB VhideA
—— 1XpH MR P (@
80 1 o 2%pd M T @ mﬁ%
{|—a gz A == \/;,L
40 H{—v— LA 68 || Tt | G4
—+— HGE G4 —

|

20

My
-10 T : T y T : T u T
-2 0 2 4 6
I , Distance (m)
(b) G4R1 I 3
13 4-5 FsHAel TAWS oS0 mME 23 W}



k)
it
)
w
=
i~
SE,
)
N
=)
—
Lo
oo
1B
(g
il
e
o
=
f
~N
H
ol
£
El
4
Y
-
ol
oft
r'O
N}
By
i

AL doA et FAI 1.8m Aoz sk 17 460 AstetEe nE
A olgol wE SHWIE YeEhldTh T™elM dERd whel 3ol
WA AekelA] Wstel whed HujSE e Wsyl 543 Weks AL
2 Yetstth of71M A AW stgolEel wE HosHe A A=

T u FAFA diel 157mYd wel™, G4R19] A-¢ dt
19 "=z yehuth ol25Y Wt FRAs n5Ee] shwolel

e g B ol uEHARgd HF olFol nE JPE w2 2
o=

B804 o | |mae
2 |ane
7, . o oo
2
/.4-\.\./'/.
404 = & o 1%t jare
= & :.]7
1 i d

.
20

e

.’.--.——1/-
0 —
P
e

. 4

VY

T
12 14 1.6 18 20 22 24

Stress(MPa)

40

d1, Displace(m)

(@) G3R42| S ZM

_42_



204
a

(edi)ssans

204

24

25

20

1.8

16

14

1.2

d,, Displace(m)

a3 4-6. Xstkteo @

St wE Hd

G 354

—_
o

bl

S

P 19 4-7°0 A

A A A&

A e

al

3%

LR AT el A L

=
=

§4 A7)

9]

ol Fol wE

H

=

A

4-501 4 dojxl A

=3
=

7}

Ho

00

Bo

—_—

0
"
e

—

NI
o)

—
fie)

75MPaz YEl o o= o

50MPa %

1
o

49

) g2

94

e

7457 ]

T

ol

il
H

tef =

S

1}

M

3

o

<0

\

9ol 31MPag

TR
T

oo
"y

=y

o)

I
E)
gl
o
"
oo
4
s
=K
wr

olo

N

2th Al At

bere

A gkol, A5

=13
=1

=} O
By

e

o ol

2

K

|

~
fiie)

&

At

o
N

371 A €]

T

00

7 d 2A Y. e 2575

_43_



&
s ﬁ
:o.. -
Il
]
AR
\u\se//
.Xo ﬁmn\quv
A B
o\AYo e
! LT
!.ﬁw/w/do .\/m\
RN
SO
Todd 5
PR /N
360 360 0 %0 7[O
i Th
T ol A o AU =p
0 {7) HO 1) B0 1
N ]
. e T
RREE B
— !
8 8 ¢ 8 8 2 ° 2 g8 8

(edIy) sseas

l,, Distance (m)

(@) G3R42| x| %

To 44
My«
350 50 %0 %0
K KF KF K K- L.
Tl ol T ol e
0 {71 FO i1l BO \.%
Lo
A g
h\-\v
-] \\ - =
By
=y ===
oﬁﬂ/r/ﬂf v.A/\_?\\.m
N -
Sy
i
m ,\¢'Vr?!f o
R
Y
L
g & 3 &8 & 2 ° 2 & 3
(edN) ssans

l,, Distance (m)

_44_



Klo

-

e

il

offy
No
ol
o7

T

all

<

o

el

%

itk 28 4-8(b)e=

S

bol A

3|

9 AHg

B

oW
o
ol

JJo
_

A A A w0 Fho| 283}

3)
=

A8

=
=

1)

429 384+ Rigid Rink

[e]
i

\

=
g om, AATFREAA 2Q 20 F

5

A

N
fife)

‘ao
(s
adl
wr
M
W
Ny
M

oy
ol

o

<

o] d4

—_
o

Agshee,

o
=

2009 ver 2.0.0

_45_



L

@ AT Bas

tZel 447z A
=0 o3t X e

ml

a

=
=)

.
(@ HA 2=
1% 48 &

siatel A A=
s % %

hetes =e R dgus
4-9 B F 4-29F o] HA E=T}
A g TEAHE A
o A EYS
oA At

ke 30714
g3 vlaste] 19 4-103% %
AE sls A A A el

¥ oJH34
1:1:?:5} %g
lwareld. 28 4100 %

=7

Aol
- 46 -



B 42 $YE Xyl 4N 53
wﬂm ] 3 First | Second | Third Forth
& . . . . Gross

Axis Axis Axis Axis Weight
Load | Load | Load | Load | 0

49.6 49.6 160.4 1224 382.0

‘ 1350 ‘ 2940

(k9] kN)
8l 4-9, =M=l M| X|SKp2E
< Vehicles transfer direction « Vehicles transfer direction
G x X X » o X X
4 ® X X X G4 X % X %
{’,,} X X W B 00 Ty X x % x
e X % X X G3 x X x| %
%h?‘ 4 |.E‘| <
(@) casel(S2 max) (b) case2(S2 min)
(161.1sec, a=750, b=1100mm) (161.5sec, a=0, b=850mm)
a3 4-10. FHE X £ WYt FS
249 % A AN T2 Ao} AZG S L WAS v

30 e gTh YA B a gl el wEYFE dalols

i, Adely £ Feol gaare] Aol wepdi Adse] Eaais Al
A BEE o, TrAMdAE 2o Fuvow sFel Als)
AX R FHe FAste] Ao nE AA| Wy

R
®ahol AZghat FERANGe] i Folst dvkn BoHTh Y ¥ 43

_47_



2 4-3. uER SESe A= =8 Zat Hlw

5% (MPa) ¥ 9] (mm)
S2 S6 G3 G4 G3 G4
casel A&k 20.73 -12.72 10.99 8.36 -14.99 -13.99
3 A 2k 20.23 -10.93 10.70 10.60 -15.12 -15.74
case? A&k -26.86 -6.84 12.20 8.94 -14.60 -13.60
3 A 7k -27.08 -5.53 12.90 10.40 -16.12 -16.05

(1) 2%3F 3% o5 e $3 g
gpzAe] ela] waw YEFdd Fd w4 99 P AAd F
49 AA EGRFL olgdtel FRANS MASAY FRAY made @

oL
Ho
rlr
El
ol
Lo
oy
o>
o
b
oz
v
o
wW
8
!
o0
DN
Ol
s
S}
N
>
>,
QL
S
o
2

_48_



0%

SHES g F AS G F ko 7IA S29] Hu H FHASEHo]
40m, 1.0m Bojz oln S6eo FHu %

]
Ageo] MAEE Y= g FARZHE 56m, 54m Hojzl 9xel A

e

100 ~ 2Kt LY — 82
T xI'Eot 0|% Hﬂ"'?"l 86
80 TP
1 %5 weg

l“‘x
LW
j/

Stress(MPa)
S
P

Wl { ;

-80

00— N s ANy
0 1 gVl 6 17 8 9

d, Distance from center of bridge(m)

13 411 BFHZLY 0|50 M2 st

_49_



(2) n5BF Tl e Ad L H4H ¥
O S27F Add H

o s Ak 29 4-12(a)0] HER A3 o] S29) A&y A 9
oMol &8 g2 a9 3-3(@) R (bt B2 HAasw 5 &
2 g Aol vEte. o= 2" 4-12(b)oll vrEkd mpel Eo] hx 3
Mol M= 52 Aol WS FiEo] AL gloy HAl AFolde= o
TEGAe FEHARE AME AA o] ASelens HelgHy Lol o
& TEREAN SEs AAEs7] "WEolet AntdEn.

ol Mt A AdSHo] TAs= A= AAs oA A S
ol WAsk= A} LT AAL Aol AdHA oY, 529 F5- A
a9 4-13(a)el Aok Zol 7 AR Al

A apso] o 24 e 2w AU AR Aoz yE
a9 4-13(c)oll A HERd mhel Eo] 52 Al A HjS-H o] WS
o] &g Autdd fE Ava lew, WdAAQl We= ol FFshal
ad 4-12(d)el A HERA vkey o] S27F A X Eo] e tholol

o A% #F9 dgow A7 WA Aol B gge AFHL Wi A

_50_



60

— 82

40

— S6

20

Stress(MPa)
o

— 1 '~ T '~ T "~ T T ~ T T T 7 1
-4 2 0 2 4 6 8 10 12

Distance of first axle from taget position(m)

0

fob ZICiRIXI0M StS2l oS0 mE Ss29| S A}

— 82
35 -
30 (0,-6)2
25 / \\
) / \\
o
= 20
i \
0]
JST
’ \
10
5 /
0
T T T T T T T T T T T T T T T
6 -4 -2 0 2 4 6 8 10 12
Distance of first axle from taget position(m)
(b) 29| BLISE U FHo|SE =M
4-12. AFRHZPYS XIS YY AX|0M S22 uFEUT WL

M

[ =



T
Rese
e

B .
(@) S27} AthS e wheo| 3tF TsHIA (b) HHHQ el
Z i

(c) BHO| M| HEY

HIOIX| & 2{X]

Hel

SHEMBH YR U wg

(d) dHT=
a2 4-13. S27} A2 Y o

_52_



@ S27F 444 o

O 4-140 wEWE olFo] wE S29 HASHWIIAHAE YERRI
9 4-1500% S27F HAaeHE Yebd v stEAlst 993 2 WeE YE
itk x4 A3 29 4-14@)0] JERd A3 el S29] HAagH
A QoMo &8 92 17 3-3(c) ¥ (A B2 HuEH EE3A
o] &8 PG} FAEA el e, 17 4-14(b)el YER Ble} o] W e
<8 S 79 3l Ao E UEY

S200 4 HAGHol WA= S AA= 17 4-15(a)0l A9k o] 7t

g RAS A WA A g FRYA AT 2T AU A Ao
vebgth @ 79 415004 veba vheh ol S2 91Xl A ArS ol
5 W

WA W stT2 W FTAHZHA AsH7] wEed, dAAA
Z=

_53_



—S2
60 s

. N/
J

1 ~ 1 ~ 1 "~ T "~ 1T "~ T ~ T * T " 1
6 -4 2 0 2 4 6 & 10 12

Distance of first axle from taget position(m)

@ u=XZYd XXM 5tF2| o|S0| wHE S22 SEHHet

10 —S2
0 (0,-0,)2

b L
[=) o
|

)

o
/
]

Stress(MPa)
=
/
|

W

B
-20 0 20 40 60 80 100 120 140 160 180

Distance of first axle from taget position(m)

(b) 22| HUHSY L HIB ZA

414, DENZYY HASH WM KON S20| DEWY SHHATM

_54_



2089

2Be9-

(c) BHO|AM 2| e

& 9)%]

-
3
=

. S27} %|

a8l 4-15

_55_



@ S671 g o

a9 4-160] W olFo] wE S6o SHFWMIIFHS veldo 1Y
4-17°1%& 627+ A Howje] shEAlEt 912 2 weE YERS
of x4 A 29 4-16(a)d JER 313 el S6o] HolsE A 9
Ao Aol &8 2HE 17 3-3(0) B (D9 B HiuEHF EFsIA Y
2 g FAEA dEsow, A5 JFgw A wel §¥ WEL
o2 vEsth =g 29 4-16(b)ell YERW mpe} ol i AR
S6w Wul-EE AR ofye WelgE AEE @ A8t AoR e
Wk,

Skl Al T FRAAL Hul&Ho] T AXE= Ax el A&
2ol s A9t FUS XY Aolgt AE Ao, SeellA HulSH

o[o
mlo
i
Au)

oo

rlu

T 417N A e sk gke] S6 91XelA Hujgele] wAs e
wel BFe S6 9% Avkn gowl, WAL ML ol wAtE AL
F 4o Qleh R 19 4170 A L vhsk 2ol S67F Ao} Qe
FERAAE B W ohn MEYE ) BARE A L & 9o

8 Aol ZA vEhtE AL odF MEYY I Aow wpud

o

£ ok

_56_



60

40

20

Stress(MPa)

/\I — 352

A=

1 "~ 1 ~ T ~ T ~ T ~ T ~ T T T " 1
6 -4 -2 0 2 4 6 8 10 12

Distance of first axle from taget position(m)

@ u=XZYd XXM 5tF2| oS0 mE s62| S Hat

Stress(MPa)

60

50
40
30

20

— 82

(o,tc)/2

(c,-0)/2

1 1 T 1T T " T " T 17
6 -4 -2 0 2 4 6 8 10 12

Distance of first axle from taget position(m)

(b) S62| HLHSE Y HolgH 2

4-16. DEXZYY HHS LA AKNM S60| DEWE ST

_57_



%
5
Seee
_,,\\‘-
X

=
==‘§\—=
=" =
e

=

e

Eesi=
ot
oo

=

.2

-6460.2

(c) dHofl A2

rE
40

7-| Ol X PN X

J.EI 4'17. 6; ‘.I.IE 2 "-“ O I"O x HIT
HO o ] I-
S I‘
[ I

_58_



@ S67F 424 o

a9 4-18 2@ 19

29 4-19(a)°l YrERd mEel zEo] Zd A

S|
&

oM =

a4

4-19° “epder 7=

HA HrERsk o,

A}

[e]
T

31} &g 37}
o2 Vvepgth w3 28 4-15(b)ol] LERH vlo}

ol td FEEAE HuleH

$3he

[e)
=

o2 vebgth 1% 4-14(a)dl YERA vhe} 2ol

7

M
oF

T

oo

ol
el

6ok

4

el

14

o 4

A] wEel 2%

=
=

A bz 9

- A YERST

=
1=

< YESIY.

)
Hr
ol
w

olo

o)

)

9 4-180] uEEF o]l w

2 owelE Ueg

boo1x)

S

85

IR

oz 23 29 4-18(a)ol YE

=

oo

bl whebgow], 2459

A}3]

o
e

i8] 3}
Ao eyt

=]
=]

JERd wel 2ol

gk a9 4-18(b)oll

il

aE 4-19()ell A gk el 7}

-
R

1ol o
ebeth 19 419014 vhebdl vk o] S6 $1X|ol A Aol g ol

3

X

4 FAS A WA

A

1512
=

Akl glom A Al W
o E=d ¥ 4-19(d)el A WERA wke} 32e) S67F A H]

wel 5e S6 98

[e]
A&

—

A
oW

o

Bl

PN
& 2

[e)
Ae

&

bofyzt mEHE A7 A
bl Au7k7] o

o
fs
S

HH
LN

W, oAk PR 9l

b

o

_59_



— 82
60 56
40
20 =
o
= 0
! (A
n
g
o 20 i
_40 ]J v
-60
T T T T T T T T T T T T T T T T T T T
-6 -4 -2 0 2 4 6 8 10 12
Distance of first axle from taget position(m)
@) m=ZEZtYer 22X M StF2| 0|50 [ME S62| SEHHI}
30 — 82
20 ] ) (a,*c)/2
] (6,-6)12
10 \ ﬁ\n —
. AN
= o] O S
= o R
1 -20 ] 7
(7]
{ |
3 -30
-40
-50
-60
1 1 1 1 1 1 1T "1 17
-6 -4 -2 0 2 4 6 8 10 12
Distance of first axle from taget position(m)
(b) S6o| Telg I Helgd ZM
4-18. DETZHE 2223 WU KON S60| MEWY ST

_60_

M

[ =



]

4

R

(b) HH

(c) S67t |2 SHY o 515 X5t A|

2B99-

2089

[

(c) BHOM|

HOIX| S5t 9|

el
57

d) M7=
S67F x| AU f st

U e

b fIx

e
O

2 4-19.

a

- 61



Ml

5. &

510 Z2&

sl o

5

Fll A o] A5+

= = =
S =9°

5

=
S

gapoln el A%g

o =
NEF &

Al
=

s

ﬁo

o1Fel AT o

el

AL
;OO

wr
=

ZECEERER ES

FRA
st

REEE
9]

T/ Al

e =

Theh

o
o

1
R

o et

g

D

=

o 7]

1ehef A

7=

2

3

2 3=z

o

o)
=<}

FFe] tiel A FEFS A

2| 8F %

-
o

—~
file)

_62_



T

o

e, o Al A

)

Gl

=y

ol
W

oo

o
il

W
o

A

e
OF O
[= B |

ki3

of i

3|
pul

Fol =273 All

S

A

—_
file)

o

ey
B

el

)

0

<

_63_



Y
i

K

A5 A A F

1

<0

E
H

No

=

v

(2006),

-
o
B
T

S

Gl

(2008),

o
o
Bl
T

e

S

o & A H 74

g

Fel A bl Aok

[
H

A4 (2008), 271 L9

A
=

.3}]

3 EE38}3](2008), =2 WA A7+

of <]

E
=

WP A, AE(2002), FEH] H]

w1, A22%, A4-AZ, pp.905

M

)

~912

pellt

¥ 23

g

A7 alofl A A

=(2010), =¥

uk7d

ﬁo
n_mO
2

"

3

1(2009), Ajst

[e)
2
R

A%

215 5.(2006),
il

?_

4, A194 63, pp.559~573

53] =

s

, Pp.225~234

<

3] =24, A204, A2-A

, pp.23~32

el

3] =24, Al18H 1

_64_



A4

S AE(2005), wFAE I A, 9 7]&=
L34, A7 (1989), Hugre] AFv Rl FrEFH F=4, S
%33 =523, A7A 13, pp.140~146
S, AR, 0]3]3(1995), A% &FdfolA Fus &35 v 24
of| = T2 =52, A7H 135, pp.125~134
ol AitS, olF8(2004), ZEE SRATFTRAAY F2FEEA
9 gz EA StEREE] =53 #2435, A1AZE, pp.151~157
dE=2HF], ubA-g, v A3ha(2004), Fae] 2o H4ni)
Za(1999), wagsr, ol
FAAH(2006), AstA717F AvdA FB BEe] Ao n x| J3F skt
Ftzsrs =52, 4184 53, pp.563~574
HAE3, H3L(2002), vt g aZgolES FElH dAFZAA AR
o MRZAE W7} SR FFEE] =2, A48 635, pp.683~690
HE 3, HFIT-(2000), dvtgdd Felrel Fe)H wapRe] v 2 AT ok
Tl By tololx el g8k St Rsts] =, Al12d 33,
pp.239~250
H+F(2005), FHF-gHo 723 e -3 H wxe] Y2 E o
StEREE ] =23 A255, A3AZ, pp.531~536
HEY, AA4F(2005), Autgdel e FrjBet JgH wabge] i3
9 ¥ ggd H@rh gItEESts] =8, 22573, A6AZE, pp.1053~
1060
FETAAFA AL A FAT4(1998), FEEe] d2AA

_65_



S 7} % 813](2005), ZAvteaa Q&A
= 2 FAH2000, 2005, 2010), OO A okA 2 vhr 314
St 2 W EH 3 (2005), EEAAA 7] F

American Association of State Highway and Transportation Officials,
(2004), LRFD bridge design specifications.

Gurney, T.(1992), Fatigue of Steel Bridge Decks, State of the Art
Review 8, TRRL

Kolstein, H. & Wardenier, J.(1998) A New Type of Fatigue Failures in
Steel Orthotropic Bridge Decks, Proceedings of Fifth pacific

Structural Steel Conference, Seoul Korea

K.S.Kyung, S.J.Lee, JE.Park, H.H.lLee, H.S.Hwang(2010), Fatigue
Evaluation and Retrofitting Method of Cracks Found in Orthotropic
Steel Deck, International Association for Bridge Maintenance and

Safety

Mori, T. Lee, H & Kyung, K.(2007) Fatigue life estimation parameter
for short and medium span steel highway girder bridge,

Engineering Structures

S.J.Lee, K.S.Kyung, J.E.Park, HH.Lee, H.S.Hwang(2010), Fatigue
Evaluation and Retrofit of Orthographic Steel Deck Bridge ;
Analysis of Fatigue Behavior of Orthotropic Steel Deck Bridge,
2010 FHWA Bridge Engineering Conference

Wolchuk, R. (1990) Lessons from Weld Cracks in Orthotropic Decks

on Three European Bridges, Journal of Structural Engineering

_66_



. Aol kA ok

WS vdA gdelzt

1

kel
o]

o

I

3

=

T

ko]
pal

_"

-
=3

o]

el

el

o))
e
2

B

i
ﬂﬂ
o
o

B

ol

- o)
=

R

e

o+
o

Tor
T

&
2

~

1

o
N

T
-
E!

o

A

=
T

El

L

1=

3l

o] ol
AQA7 H ol

Al ZEo] 1A

=

=

)

R

ZA-

o], &

1

P4 g w917)

& 7k

IS

S

&

]

€]

SHEIE W)
o 33

3
Ao} Aol FHArE =gy,

=

=
=
T

]

20|
G
=

1
&

fd

)

=

S
=

J
138 3 AT 1A

A A
=
o 7]

&

A
the

)

=0

_0’_
o]
1}

1

kel

i

S

H

o
=
1o
o

We) "olA
Al

wj vl ok

oAy

=

A~

Njo
o
Tor

Ho

;o.ﬁ

—_

s
<L

A B

2010. 12. 31

5]

9

o ohu7]el o 24

ILr
=3

gyt Aol
— 67 —

=

A

1
™
Lot HEE

Z

=
T

=
=

FAe 7 U
o}

fu

=] -

]_

R
fu

S

Al gt o 2 opgdglo] A AR op A gk o vy, o wZol AR3lel yrh A

2
=

°©



	1장. 서 론
	1.1 연구의 배경과 목적
	1.2 연구 동향
	1.3 연구의 범위 및 방법

	2장. 강바닥판의 피로균열 및 피로수명
	2.1 강바닥판의 피로균열
	2.2 피로수명 평가
	2.2.1 피로수명 평가 개요
	2.2.2 응력빈도해석
	2.2.3 잔존수명 평가


	3장. 대상교량의 제원 및 계측데이터 분석
	3.1 대상교량 제원 및 특성
	3.2 피로균열 현황
	3.3 현장계측 개요
	3.3.1 재하하중에 의한 계측
	3.3.2 실교통류 흐름하에서의 계측

	3.4 실교통류 흐름하의 계측 분석
	3.4.1 변위 계측 결과 분석
	3.4.2 변형률 계측 결과 분석

	3.5 피로수명 및 잔존수명 평가결과

	4장. 구조해석을 통한 거동 특성 분석
	4.1 재하하중에 의한 구조해석
	4.1.1 구조해석 모델 검증
	4.1.2 재하하중에 의한 상세 해석
	4.1.3 재하하중에 의한 구조해석 결과

	4.2 실교통 하중에 의한 구조해석
	4.2.1 구조해석 모델 검증
	4.2.2 구조해석을 통한 거동 특성 분석


	5장. 결   론
	5.1 결론
	5.2 향후 과제

	참고문헌


