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The Cross-sectional Classification and Ductility of Plate Girder with Thick Flange

FUJIEDA Youji

Recently, there have been constructed a lot of plate girder bridges with a few main girders, which

have usually thicker flanges. In this kind of bridge, flange vertical buckling of compressive flange

indicated by Basler may occur, because the web cannot support thick flange enough. Therefore, bending

tests and FEM analyses were conducted in this paper. And the following conclusions were obtained: 1)

plate girder with thick flanges collapsed according to flange vertical buckling after yielding of

cpmpressive flange, even though the width-thickness ratio of web satisfied the limit of JSHB. 2) After

flange vertical buckling, bending strength decrease significantly. 3) If the web has reasonable width-

thickness ratio, plate girder with thick flange will have enough plastic rotation capacity.
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[X]3. The measuring method of the shrinkage.
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[X|4. The measuring Method of rotational angle.

F<1. Parameter of test specimens.

. te b t,, a h,
Specimens (mm) | (mm) | (mm) | (mm) | (mm) by/2t; | hy/t, | AJA; | a/h,
PG163-13 5.9 160 32 750 520 13.6 163 1.8 1.5
NCl161-4 15.7 120 3.1 750 516 3.8 161 0.8 1.5
C87-4 21.5 165 5.7 750 522 3.8 87 0.8 1.5
t; : Thickness of the flange, b;: Width of the flange, t, : Thickness of web,
a : Width of the web, h,, : Depth of the web
$<2. Materials property.
PG163-13 NC161-4 C87-4
Flange | Web | Flange | Web | Flange | Web
Thickness (mm) 5.9 3.2 15.7 3.1 21.5 5.8
Yield stress
(MPa) 280 289 246 347 265 364
Tensile stress 347 | 371 | 397 | 425 | 420 | 434
(MPa)
Elastic coefficient | 50| 195 | o9 | 200 | 198 | 207
(Gpa)
Poisson’s ratio 0.26 0.25 0.27 0.26 0.27 0.26
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[X6. The analytical model and boundary conditions.
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7¢3. The ultimate bending strength.

Test results

Analytical results

Specimen | M, M

TIM, | MM, | MM, | 04,/ 0,

Ony/ 0, ] M, | MMy | M/M, | Oa/ 0, | O/ 0,

PG163-13 | 179 | 199 | 158 0.88 0.79

- 160 0.89 0.80 - -

NCI161-4 | 335 | 365 | 359 1.07 0.98

11.7 347 1.04 0.95 - 9

C87-4 568 | 638 | 745 1.31 1.17

24.8 703 1.24 1.10 25.1 332

M, : The ultimate bending moment (kN-m) , M,: The flange-yeilding moment (kN -m), M, : The full plastic moment (kN-m)
0vy/0, : The rotation capacity of the flange-yield moment , 6,,/0, : The rotation capacity of the full plastic moment
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(b) NC161 - 4

[X]7. Girder deformation and stress distribution after collapse.
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[X9. Load-rotation angle curve.
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0avp=0p,—0,: The rotation capacity of the full plastic moment
0av=0y> —0y.: The rotation capacity of the flange-yield moment
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[X11. Bending moment-rotation angle curve.
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