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Abstract - The number of the deteriorated bridge has been sharply increased due to the increase in the bridge service period in
Korea. Local corrosion problem of structural member can be occurred according to atmospheric corrosion environments based
on the installation location of steel bridges. Especially, in case of the plate girder bridge, corrosion damage is concentrated on the
web panel and stiffener at girder end. An asymmetrical shear resistant web section in the plate girder bridge can be caused from
the local corrosion of the web panel, because local corrosion is not symmetrically occurred to the bridge. In this study, therefore,
the shear buckling strength and behavior of a plate girder with asymmetrically corroded web panel was numerically evaluated
using FE analysis, which was considering an aspect ratio and corrosion damage level of web panel. The shear buckling strength
reduction of an asymmetrical shear resistant web panel was compared and evaluated according to corroded volume ratio for a

web panel and for diagonal tension field of a web panel.
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Aoltt, o]of we} aEEAEA o] AR ZFA T wEke] Table 1. Shear loading test results™

A, Al ofF AYREY YAE Hann By —T o . - o172 7

ao] Atkg27E Wt gat A7t oAHo R 2ax Specimens | )| (mm) | (kN) | ratio | (kN) | ratio

olof 3t Ao Wrten] ZHEE o] HEE ZAEme CHO0T6 | 0 0 |673.15] 1.00 |1286.54| 1.00

;ij}_]_%Aé_‘B—_ t‘qiﬁ}oﬂ EHsL} Q-]i:rL_‘é_o] /s:};z;l Ho]-t‘gjq- ;3—H/d7<4 CH20T2 200 2 610.50| 0.91 |1275.75| 0.99

1] ‘ﬂgi ;ﬂggﬂcﬂ %q_m,[s]. CHI10T4 100 2 597.86| 0.89 |1152.46| 0.90
?}‘jZHW]-X] %_1?‘%5]\_ E,'-_‘?__‘?'_QO] Ha“g@' %_]?_194 {Tﬂ'}—}% CH10T2 100 4 659.50| 0.98 |1186.37| 0.92
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a
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Fig. 1. Dimension of FE analysis model (unit:mm)
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Fig. 2. FE analysis model and boundary condition (material
properties)
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Table 2. FE analysis result comparison of test specimens

P

o

Test/
FEA

1.08
1.15
1.28
1.01

P

u

Test/
FEA

0.90
1.02
0.88
0.91

Test™ FEA

Specimens| P

(kN)
673.15
610.50
659.50

597.86

Pu
(kN)
1286.54
1275.75
1186.37

1152.46

Pa‘
(kN)
624.33
531.38
515.60

592.43

Pu
(kN)
1430.65
1244.67
1344.81

1273.28

CHO0T6
CH20T2
CH10T2
CH10T4
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Fig. 3. Load-lateral displacement of web panels (Test results/
FE analysis results)
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Fig. 4. Deformation and maximum principal stress of web panel
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Table 3. Shear buckling strengths on aspect ratio

A7ide) A 9 A5%7}

FE Modsls od G, t, P, P, ratio P, P, ratio
(mm) (mm) (kN) (P, /Ref) (kN) (P,/Ref)
A 1.5 LCO0T6 0 0 624.33 1.00 1430.65 1.00
A 1.5 _LC200T5 1 561.90 0.90 1416.34 0.99
A 1.5 _LC200T4 2 493.22 0.79 1330.50 0.93
A_1.5 LC200T3 200 3 450.93 0.72 1273.28 0.89
A_1.5 LC200T2 4 304.03 0.49 1244.67 0.87
A_1.5 LC200T1 1.5 5 236.02 0.38 1187.44 0.83
A_1.5 LC100T5 1 598.89 0.96 1419.20 0.99
A_1.5 LC100T4 2 592.43 0.95 1344.81 0.94
A_1.5 LC100T3 100 3 570.33 0.91 1301.89 0.91
A_1.5_ LC100T2 4 515.6 0.83 1273.28 0.89
A_1.5 LC100T1 5 343.13 0.55 1230.36 0.86
B_1.0_LC00T6 0 0 815.58 1.00 1547.29 1.00
B_1.0_LC100T5 1 784.70 0.96 1534.91 0.99
B_1.0_LC100T4 2 782.96 0.96 1485.40 0.96
B_1.0_LC100T3 Ho 100 3 766.65 0.94 1438.98 0.93
B_1.0_LC100T2 4 734.02 0.90 1408.03 0.91
B_1.0_LC100T1 5 489.35 0.60 1377.09 0.89
C_0.75_LCO00T6 0 0 1055.71 1.00 1772.91 1.00
C_0.75_LC100T5 1 1043.43 0.99 1772.89 1.00
C_0.75_LC100T4 2 1024.04 0.97 1737.45 0.98
C_0.75_LC100T3 073 100 3 1002.92 0.95 1701.99 0.96
C_0.75_LC100T2 4 950.14 0.90 1664.47 0.94
C_0.75_LC100T1 5 739.00 0.70 1614.78 0.91

1.1 q

Shear strength ratio

0.8 1

—3¢— Pu: corroded hight 100mm
—@— Pu:corroded hight 200mm

0.7 : : - : -
0 1 2 3 4 5
Corroded web thickness(mm)

Fg. 12. Shear buckling strength ratio (Corroded web height)
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Table 4. The shear buckling strengths of corroded web volume

oF FLe ol WAAYSS U]

8111, FHRA YA A

FE Model Corroded volume(%) |Tension field corroded volume(%) P, (kN) . ratio (£, /Ref)
A_1.5_LCO0TO 0.00 0.00 1430.65 -
A 1.5 LC200T1 4.17 3.44 1416.34 0.99
A_1.5 LC200T2 8.33 6.88 1330.50 0.93
A_1.5 LC200T3 12.50 10.32 1273.28 0.89
A_1.5 LC200T4 16.67 13.76 1244.67 0.87
A_1.5 LC200T5 20.83 17.20 1187.44 0.83
A 1.5 LCI00T1 2.08 0.86 1419.20 0.99
A_1.5 LC100T2 4.17 1.72 1344.81 0.94
A_1.5 LC100T3 6.25 2.58 1301.89 0.91
A_1.5 LC100T4 8.33 3.44 1273.28 0.89
A 1.5 LC100TS 10.42 4.30 1230.36 0.86
B 1.0 LCO0TO 0.00 0.00 1547.29 -
B 1.0_LC100T1 2.08 0.63 153491 0.99
B_1.0_LC100T2 4.17 1.26 1485.40 0.96
B _1.0_LC100T3 6.25 1.89 1438.98 0.93
B 1.0 LC100T4 8.33 2.52 1408.03 0.91
B_1.0_ LC100T5 10.42 3.14 1377.09 0.89
C_0.75_LC00TO 0.00 0.00 1772.91 -
C_0.75_LC100T1 1.39 0.05 1772.89 1.00
C_0.75_LC100T2 2.78 0.10 1737.45 0.98
C 0.75 LC100T3 4.17 0.16 1701.99 0.96
C_0.75_LC100T4 5.56 0.21 1664.47 0.94
C_0.75_LC100T5 6.94 0.26 1614.78 0.91
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