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Collapse Mode and Ductility of Plate Girder withigihFlange under Bending

Youji FUJIEDA, Mitsuo IRIKAWA, Katashi FUJII, Shulh& AWAMI, Yasuyuki OGAWA

Recently, there have been constructed a lot ok mader bridges with a few main girders, which dav

usually thicker flanges. In this kind of bridgeariige vertical buckling of compressive flange intidaby

Basler may occur, because the web cannot suppokt flange enough. Therefore, bending tests and FEM

analyses were conducted in this paper. And theviafig conclusions were obtained: 1) plate girdethwi

thick flanges collapsed according to flange vettisackling after yielding of cpmpressive flange,eev

though the width-thickness ratio of web satisfiee limit of JSHB. 2) After flange vertical bucklingending

strength decrease significantly. 3) If the web heesonable width-thickness ratio, plate girder wtftitk

flange will have enough plastic rotation capacity.
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Table 1. Parameter of test specimens.

Measurement device

Specimens t by tw a M b2t | hy/ty |AW/A¢| alh,
(mm)l(mm)Y (mm] (mm}) (mm
PG163-13| 5.9| 160] 3.2 75Q 52 13|6 143 1|8
NC161-4 | 15.7] 120] 3.1] 750 51¢ 3. 141 0|8 1
C87-4 21.5] 165] 5.7 750 521 3.8 8Y ol 1

t; : Thickness of the flangeby : Width of the flange t,, : Thickness of web

a : Width of the web h,, : Depth of the web

Table 2. Materials property.

PG163-13 NC161-4 C87-4
Flange | Web] Flangeg Wep Flange Web =1 //\x =
Thlt?kness (mm)| 59 | 32| 157 | 31| 215| 58 ﬂﬁﬂ/ang\'wee'
vieldstress | 5gq | 280 | 246 | 347 265| 364 T aE T
(MPa) !
Tensilestress | 347 | 370 | 307 | 425 420 434 N 1 B
(MPa) = 1 L=
E'as“ié;’:)mde”t 198 | 198 | 190 | 200| 198 | 207 n n n ﬂ
Poisson's ratio 0.26 0.25 0.27 0.26 0.27 0.2p | 370 | | 370 | (mm)
Fig.4.The measuring Method of rotational angle.
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Table 3 The ultimate bending strength.

Test results Analytical results
Specimen M M,
My |MUMy | MM [ 0ayy 0y | Oavpf0,| My | MMy MM [0y, By | 0ayp/0,
PG163-13| 179 199 158 089 079 -— — 160 089 | 080 -— —
NC161-4 | 335 365 359 1.07f 098§ -— 11.7 | 347 1.04| 095| -— 9
C87-4 568 638 745 1.31] 1.17 218 248 708 1.24 1.0 261 332

M, : The ultimate bending moment (ki) , M,: The flange-yeilding moment (kith), M, : The full plastic moment (kiin)
0aw/0y : The rotation capacity of the flange-yield mom@at,/6, : The rotation capacity of the full plastic moment

(a) PG163 - 13

(b) NC161 - 4

(cpca7-4

Photo.2. The specimen after loading test.
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Fig.9. Load-rotation angle curve.
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