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Study on Ductility of Plate Girder Panels under Cyclic Shear

Yuhshi FUKUMOTO#*, Minoru UENOYA*, Masaki NAKAMURA¥*,
and Yasuo KOBAYASHI**

ABSTRACT

This paper presents an experimental investigation on the hysteretic behavior of

plate girder panels under shear. Six specimens with two square panels of 800 mm
side are made of low-yield steel LY 100 (nominal 0.2% offset yield stress is 120
MPa) or mild steel SM 400 (nominal yield stress 235 MPa) in webs. All the flanges
are made of SM400. Hysteretic curves in shear for SM and LY series were

compared for three different web slenderness ratios of 114, 160 and 200. The shear
strength was almost uniform up to the large shear displacement, (10-27) times

the elastic limit value. Energy dissipation increases in proportion to the shear

displacement. Energy dissipation by the low-yield steel is larger than the energy

dissipation by the mild steel, and the thicker web is more effective from the energy

dissipated point of view.
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Fig.1 Dimensions of test specimens

Fig.3 Bending and shear force diagrams in loading
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Table 1 Dimension and material properties of test
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Web Flange Stiffener
Yield | Width | Height | Thick- | Slender- Maximum initial Yield | Width | Thick | Yield | Width | Thick
Speci | stress ness ness diflection(mm) stress -ness | stres -ness
-men | Oy, by, h Ly ratio [ A-Panel | B-Panel | Oyw by Iy s by L
MPa | mm mm mm L MPa | mm | mm | 9w | mm | mm
ty MPa
S1 295 800 -800 4.4 183 3.7 2.3 268 300 12.0 | 295 130 4.1
S2 295 800 800 4.9 162 4.8 3.7 268 300 | 12.0 | 295 130 4.9
S3 274 800 800 6.8 119 1.0 1.6 268 300 12.1 274 130 6.8
L1 91 800 800 3.9 207 -0.7 35 268 300 12.0 91 130 3.9
L2 91 800 800 5.0 160 -2.0 -0.6 268 300 12.1 91 130 5.0
L3 91 800 800 7.1 112 0.3 -0.6 268 300 12.1 91 130 7.1
450
Taso [ /—~ —LY100
2300
@ 250
8 -
Z 200 |
150
100
50 |
O C 1 1 1 1 1 1 1 1
S50 5 10 15 20 25 30 35 40 45
Strain (%)
Fig.7 Stress-strain curves of SM and LY steels
Table 2 Summary of test results with reference load
Speci Slender- Plastic Plastic Ultimate shear Maximum Constant
pect- ness ratio shear shear strength shear force | shear force
men buckling force PRE* Basler**
_h_ ch,zh Y p.th Qult,th Qul!,th Ormax, ex Qconst,ex Qeonst ,€X
Ly kN kN kN kN kN kN Omax, ex
S1 183 185 599 465 438 451 392 0.87
S2 162 256 667 528 508 525 471 0.90
S3 119 683 856 856 789 859 686 0.80
L1 207 128 164 178 150 209 209 1
L2 160 272 211 211 211 282 282 1
L3 112 778 299 299 299 417 417 1

*Porter, Rockey and Evans

**Basler
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Figs.8 (a),(b)and(c)Shear force(Q) versus shear displacement (8) relationships
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Fig.9 Change Mode of Shear Buckling
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(c) Type S3 (SM400, tw=Tmm)

Photo 1 Buckling Mode of S series

(c) Type L3 (LY100, tw=7mm)

Photo 2 Buckling Mode of L series
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