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Experimental Study on Seismic Performance of Q500G]
High-strength Steel Welded H-section Columns

LI Yuanqi'',PAN Siyong', LI Li*,ZHU Jing'
(1. Department of Structural Engineering, Tongji University , Shanghai 200092 , China;
2. Nanjing Iron and Steel Group Corp, Ltd,Nanjing 210035, China)

Abstract: In order to promote the application of Q500G] high—strength steel in steel structure engineering, five
specimens of Q500G] high—-strength steel welded H-section columns were tested under horizontal reciprocating load—
ing. The effects of slenderness ratio and loading conditions around the strong or weak axis on the failure mode, defor—
mation capacity and seismic energy dissipation capacity of specimens were studied. The results show that the load-
displacement hysteretic curves of all specimens are rich and the hysteretic performance is good. The skeleton curves
are basically symmetrical in both the right and reverse direction with similar trend . From elastic deformation to yield
point, after reaching the maximum load, the skeleton curves begin to decline until the plastic failure. The specimens
under cyclic loading around the strong axis fail due to local elastic—plastic instability of the plate, and the plasticity
develops insufficiently. While the specimens under cyclic loading around weak axis fail due to the whole section into
plasticity. The ductility coefficient of specimens under cyclic loading around weak axis is much higher than that under
cyclic loading around strong axis. The maximum and minimum inter—story displacement deflection of the specimens

are 1/20 and 1/26, respectively, which meet the limit requirements, i.e., 1/50 of elastic—plastic inter—story displace—
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ment deflection, for multi—story and high-rise steel structures in GB 50011-2010 Code for Seismic Design of Build—

ings.

Key words: Q500G] high strength steel ; reciprocating loading; seismic behavior; welded H-section column
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Tab.1 Section parameters

) H B 1/ 4l VLR N .
RNt ‘ iy
mm mm mm mm L/mm
YWZHH-45-1 250 250 20 20 1 600 i
YWZHH-45-2 300 300 20 32 1 900 i

YWZHH-60-2 300 300 20 32 2 600 i
YWZHH-60-3 300 300 20 32 1 600 GELH]

YWZHH-90-3 300 300 20 32 2 400 GELH]
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Fig.1 Specimen dimension
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Fig.2 Large—scale structural experiment system
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Fig.3 Factory drawing for specimens
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Fig.4 Horizontal displacement loading mechanism

of compression bending specimens
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Tab.2 Mechanical properties of Q500G]J steel plate

B mm AR f/MPa f,/MPa Sl 851%
20 19 54472 655.58 0.831 22.35
32 19 538.19  665.41 0.809 23.19
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Fig.5 Comparison before and after failure of specimens
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Fig.6 Hysteretic curves of specimens
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Fig.7 Lateral load vs. displacement curves
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Fig.8 Lateral load vs. displacement curves comparison
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Tab.3 Calculation of ductility coefficient and inter—story drift ratio of specimens
K ST VKN MR e KPRES HKN  A/mm A mm  A/mm L/mm m 6,1%
YWZHH-45-1 3 141 04 294.9 24 56 80 1912 3.33 4.2
YWZHH-45-2 5207 04 574.7 35 85 112 2212 3.20 5.1
YWZHH-60-2 5207 04 252.4 48 100 140 2912 2.92 4.8
YWZHH-60-3 5207 04 224.4 23 54 78 1912 3.39 4.1
YWZHH-90-3 5207 04 97.3 26 60 106 2712 4.08 3.8
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Fig.10 Energy dissipation coefficient vs.
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Tab.4 Ductility comparison among different grade high strength steels
K Al T foF 28 /KN MR n KVIRE T HIKN m 0,/% U
YWZHH-45-1 3141 0.4 294.9 3.33 42 H #KTH
YWZHH-45-2 5207 0.4 574.7 3.20 5.1 H 2K
Q500G (A3C) YWZHH-60-2 5207 0.4 252.4 2.92 4.8 H
YWZHH-60-3 5207 0.4 2244 3.39 4.1 H 2K
YWZHH-90-3 5207 0.4 97.3 4.08 38 H 2K
e T a4
”””””””””””” HIO-n3 60 03 2939 342 Hfgm
Q460 JHEE 51) H10-n5 1150 0.5 298.2 2.86 H #&TH
H12-n3 830 0.3 343.2 5.25 H #&TH
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e e T
”””””””””””” MH-1 4931 02 1205 64 Hfgm
HH-2 651.4 0.2 256.3 43 H #&TH
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- HB-1 ] 10068 02 mas 332 51 W
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