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An Experimental and Analytical Study on Ultimale Strenzth of
End Transverse Stiffener in Plate Gider Bridges
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By Hiroshi NAKAL, Kanji SOUDA and Masanori SAKANO

This paper presents a study on the ultimate slrength and the corresponding
design method of transverse stiffeners at the end of plate girder bridges. In
order to know the collapse hehaviors and the ultimate strength of end transverse
stiffeners. the experimental studies are conducted by using two model girders
which are designed according to the design codes JSHB and BS5400, part 3.
Then,it is shown that the end transverse stiffeners should be designed as a
heam-cotumn subjected to not only axial compression due to lhe reaction from the
supports, but also lateral force due to the propagations of diagonal tension
fieid in a case where the buckling of web plate at the end of plate girders is
predominant.
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Table 1. Dimension of test girder

Test girder | b(mm) | a(mm) | t,, (mm) | by (mm) x te (mm) | by (mm) x 1, (mm) | afb | bl
! No.! (JSHB) 800 800 45 280 x 14 55x9 1.0 178
No.2 (BS5400) 800 800 4.5 280 x 14 65 x 6 1.0 178
Table 2. Yield stress o, (kgf/cm?) (2) EBRHFAOR RIS
Test girder Web plate Flange plate | End stiffener | Other stiffener BLUMNEAE
No.1 (JSHB) 327 419 303 303 ST OB E R I B .
No.2 (BS5400) 322 419 349 30.3 HREBREIT> ke 2R EROWR

FOBRMIHT S THRIKG 0, %
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Fig. 2 Measured initial deflections in test girders
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Fig. 4 Loading devices
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Fig. 5 Relationships between reactional force P and deflection of web 62
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Fig. 6 Relationships between reactional force P and strain of web €

PEDRbBEVTHEDG. BIROEBFER MBI L L. BRERE Lo TRIBEIC L 25HHERE

ETalile 3 IZR7

Table 3. Test and analytical result of buckling strength
) Test results Analytical results Ratio
Test girder V2 (ton-h) ;
o Vel (ton-N | VED (ton-N | v /v, VelVE
[ Noi 215 18.7 26.4 115 0.81
[ No2 210 179 33 | 7 0.83

D Ve = {kem E/12(1 - 1?)} (tw/b)* Aw
2) Ve = kem?B/1200 — 12)} (1 /D) Aw

ThOOBEELET 2. BROEENEOERIEUFIEMTHEE ULHEEVer & 0L I15%2ES
. I YVRBEETEERBIMIEHEEEE URHBIEVO & V20%E . EbonELARIE
HEFEURDOREDP >, . EIBHNHE U TEOERINS 1., DB0Y% A EREEE & 37 5855100

DEAFG. STV DELMIESLILEHT
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Table 4, Test and calculated results of seRE )N 2 L OB AW R O ES

ultimate strength B Rockeyld & BIENEHIHE A

Test girder Test result (1) Calculated result (2) Ratij (1)/(2) ] - ,Cﬁ;.i Ut ‘E-lt_;%ﬁg& HTable 4 (:;T\.

Vo (ton-) Vou (ton-D VidVor | T. ZhoOERLY. BHEEIIH

No.1 (JSHB type) 32.7 312 1.048 ! + 2 ERIE S EEE O, $91.05
No.2 (BS5400 type) 336 34.8 0.966 \ ~0.9TT. FEWIEEEL ot
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Fig. 13 Deflection curve for end stiffener
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A : upper end
Test girder No.l R
(JSHE type) {o : mid-~span
» 1.2 ® : lower end
7 1 O{ A & upper end
u : Test girdex No.2 . mid-
0.8 (BS5400 type) §© ¢ mid-span
. " g : lower end

,Eq.(22)
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Fig. 17 1Interraction curve P/Pu~M/My
for beam~column model of
end transverse stiffener
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