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COUPLED TESTS OF LATERAL-TORSIONAL BUCKLING AND WEB BUCKLING OF
PLATE GIRDERS UNDER BENDING

BN 32 k% - 7 B | O - 48 A B
By Kohji MAEGAWA, Yoshito ITOH and Yuhshi FUKUMOTO

This paper presents the experimental researches on the coupled behavior of lateral-
torsional buckling and web buckling of transversely stiffened plate girders. The cross-

sectional dimensions of all the six specimens were proportioned to prevent from local

torsional buckling of compression flange, and the web width-thickness ratio was kept

constant being equal to 200 for mild steel which is over the current JRA upper limit,
152. Then the effect of preceded web buckling on the ultimate strength of girders failed
by lateral-torsional buckling is investigated. In-plane bending strength was also ex-
amined. The test results are also compared with those for girders with the web width-

thickness ratio smaller than the JRA limit,

Keywords . plate girder, experimental study, web buckling, lateral-torsional buckling,

ultimate strength
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Fig.1 Web Deflections Measurement.
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Table1 Test Program,

Loading &
Boundary Conditions

Test | L

Girderf (m) Cross Section

=la

N Stud
for Bracing T _w
4

Thickness =1

GAO } 1.0 {0.82 '
P‘S stP T =5.4 mm
L, L L

BE¥-FF#-Y% Out-of -plane

o0
GALl | 1.0 |0.82 Jel Wertical §-3

Stiffener

2-Stiff,50x5.4x 607

6A2 | 1.5 |1.23| g——3—+ 3% +%

GA3 (2.0 |1.10| F——+—F———F———X

o
¥

Tiff, 140x10x607

Splice plate

6Bl | 2,0 |1.10

g
@t
)

F———F———% H Steel
P Ball

6GB2 | 2.5 |1.37
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Table 2 Tensile Coupon Test Results.

t Sy Y E v
mm N/mnm2  N/mm?  kN/mm?

Web 3.4 283,6 401,3 206,2 0.23
Flange | 8,0 271.7 437.8 209.2 0.25
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Fig.2 Residual Stress Measurement.
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Initial Maximum Deflections of Comp. Flange
(lateral direction) [emax/€as €.=1/1000].
GAQ GAl GA2 GA3 GB1 GB2

1.67 0,33 1.56 0,33 0.63 1.00
0.77 0.29 0.45 0.63 0.53 0.45

Table 3(a)

Girder
as-weld
after leveling & set-up

gl - BHEE - BA

HE)BLOERERHEI, AV -XBEEBYY —
ZIZD2WVWTEFNFh Table4(a) 35 L Table4(b) i
FLHTHDH. FREFEEETICERTAHETED
U, ENDOOBKRERDOTIELLCHB. FiZ, Pir
SEEA ©FH E Il TED U f2 et E R A R I
FEBMBERTHIHEERESBEIAL TR,
Puerdo) BEEROBEMITERHECHY, BYY—-X
TRASVARIZESFTVSZ VDAV RN S /2
BNWMETEELR. £77, Pua IXRBITTER
EEHRIL 2 2 82 VICHWNWT P-8BEIC K VHEE LB
ROBEWETH 5. EBRH»LEROEREEZZEM
IWHEETHDOBEEL OBV, SEANVEDD SO
reh#H @) PBRLEELIZRICDVTFIg.3D L3 IR
B, AV )= XD Pyex 1 HWE U 17 BRI kerer
13 30~43 (EE{E37.0) TH YV, FEHELOEREM
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Table 3(b) Initial Maximum Deflections of Web Panels [Smax/8a, 8.=h/250].
Girder GAO GAl 6A2 GA3
Panel ¥ PI* P2t PP PI* P2t R} P1Y P2t P[P P1T P2+ P3 #
as-weld 1.03 1.44 1.03 0.62 2.26 2.68 2,88 2.47 2,88
after levelingj 1,17 0,67 0.57 0.57 0.49 0,57 0.59 0.69 0,86
Girder GB1 6B2
Panel PL P2" P3' e Py PSP | PL_ P2 P3 # P4 PS5 P
as-weld 2,06 0.01 0,82 1.24 1,85 2.27[2.47 0,62 1.65 2.06 1.65 2.27
after leveling| 0.34 0.44 0,45 0.59 0.71 0.49| 0,62 0,55 0.69 0.93 0.83 0,56
Remarks: P#is a panel of which deflection was measured during loading
# denotes the location of stiffener for applying load
Table 4 (a) Summary of Reference and Experimental Loads (A-series).
toad | Py | Py [PS(M) | Prer| Pucr(o ) | Pmax Peex (Kerex ) |8/ |®/® |0/ @
N ola| @ ® | ® 6, 0 @ @ ® ®
GAO[ 201] 238| 194 | 235] 99  164] 215 140(33.8) 156(37.7)|1.07 | 1.10 | 0.92
GAl| 201 238| 194 | 226| 99 164 218 172(41.5) 127(30.7>[1.09 | 1.11 | 0,96
GA2 | 134 159 130 | 131 66 109| 139 | 103(37.,3) 118(42,7) | 1.04 | 1.06 | 1.06
GA3| 101 | 119| 98 91| 50 83| 91| 74(35.4) 78(37.3)]0.90 | 0.93 | 1.00
Table 4(b) Summary of Reference and Experimental Loads (B-series).

Load | By | Py [ PROD| R (V)| Prer | Pucr (0) Pecr (1) | Pyer (0%T) | Prax | Puex 00 |0/90/0'|0/®

kM| @ | @ | @ | ® 16 6|92 ®, 0 ©  ®| ® 6 8 |6 | & | ®

GB1 | 201 | 238 | 230 461 | 224 1120 198{198 275|103 161 [223 {123 69| 1.109 {0.969 | 0.484) 0,996

GB2 | 161 {193 | 177 415|160 | 93 153|171 261 | 83 132 (174 75 76| 1,081 ]0,983|0,419] 1.088

Remarks:

Py =Yield Load of Girder

P =Full Plastic Load of Girder

Pler =Ultimate Load by FEM in consideration of Nondistortion and Initial Deflection (£/2000 for
A-series and £/4000 for B-series)

P (M) =Ultimate Load calculated from Ultimate Moment Capacity, Mj=[1-{(h/t,)-5.7vE7dy}/{300
+1200(A¢./A,)}IMy, PS(M) for B-series is defined as the Load when the Bending Moment at h/2
from the center of girder reaches the ultimate Moment Capacity MJ

Pg (V) =Ultimote Load calculated from Ultimate Shear Capacity, Vi=0(t ./ty)*0.87{1-(t . /t)}/
vI+(a/n 21y,

My, Vp =Yield Moment, Yield Shear Capacity respectively

Pwcr (9) =Web Buckling Load under Pure Bendina(®: Unloaded Edges simply supported, ® :fixed)

Pycr (T) =Web Buckling Load under Pure Shear(: Four Edges simply supported, ®:Long Edges clamped,
Ends simply supported)

Pucr (9+T)  =Web Buckling Load under Combined Bending and Shear,(o/o_,.)%+(1/1..)?=1,(@:® ¢ @. ®:® & ®)

Prax = Experimental Maximum Load

Prex =Experimental Web Buckling Load of Each Panel (Minimum Value estimated from P-8% curves)

k =Buckling Coefficient calculated from P,., for Web Panel under Pure Bending

cr,ex
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Fig.8 Load-Principal Stress Relations.
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