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Experiment of seismic performance for steel-concrete composite box-beam
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Abstract: Four steel-concrete composite box-beams (SCCBBs) with different shear connection
degrees and height-width ratios of web were experimentally studied under low-cyclic reversed
loading. The seismic performances, such as failure mode, hysteretic behavior, skeleton curve,
energy-dissipating capacity, ductility, and rigidity degeneration rule, were deeply studied. The
influences of shear connection degree and height-width ratio of web on the seismic performance
were mainly analyzed. Study result shows that according to different shear connection degrees
and height-width ratios of web, there are four types of failure modes, which are local buckling
failure, bending-cutting failure, compressing-bending failure, and shear failure. Load-deflection
hysteretic curve and skeleton curve can be divided into three stages that are elasticity,
elastoplasticity, and failure. Load-deflection hysteretic loops, with different shear connection
degrees and height-width ratios of web, are plump and do not have obvious rheostriction, which

shows that SCCBB has good seismic performances. Skeleton curve becomes plumper and energy-
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dissipating capacity becomes higher when shear connection degree increases, but the change of

ductility is not obvious. Ductility becomes better and energy-dissipating capacity bocomes higher

when the height-width ratio of web increases. The influences of shear connection degree and

height-width ratio of web on rigidity degeneration are greater at earlier stage and less at later

stage. 3 tabs, 12 figs, 22 refs.
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Fig. 1 Cross section of composite box-beam
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Tab. 1 Specimen parameters of composite box-beams Tab.2 Mechanical properties of steels MPa
[ERER R SCB-1 SCB-2 SCB-3 SCB-4 AR PR E Ji IR R S W FRSREE
#5 % /mm 3000 3000 3000 3000 4 mm MR 206 000 369 465
b./mm 650 650 650 650 8 mm N4k 200 000 273 400
{./mm 60 60 60 60 10 mm 4 209 000 301 420
by/mm 60 60 60 60 & 14 1 206 000 459 560
ty/mm 9.42 9.42 9.42 9.42 & 6 W 200 000 550 680
b,/ mm 280 280 280 280 & 13 # 4T 206 000 350 435
£,/ mm 9.42 9.42 9.42 9. 42 704,810 mm JELAAR S2 0 5L 43 50K 3. 36.7. 22.9. 42 mm,
bi/mm 115 117 116 162 !10! 100 ! 100 ! 100 !10!
t;/mm 7.22 7.22 3. 36 7.22 MISHEBI® o mH®  sfem
d/mm 12.8 12.8 12.8 12.8 ‘ il \EF / v
{/mm 130 90 90 90 B S
be/t; 15.9 16.2 34.5 22.4 i e i
r 0. 44 0.71 0. 66 0. 64 HEFHE R
il 155 2296 2296 2296 2296 7 BE B
BN 139 13.4 13 13.4 | 13p13.4 139 13.4
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[l | | L B AR | ] Fig. 3 Schematic of loading device for composite box-beam
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Fig. 2 Longitudinal profile of composite box-beam
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Fig. 4 Realistic loading device of composite box-beam
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Fig.5 Method of low-cyclic reversed loading
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Fig. 6 Arrangement of vertical deflection measuring-points
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Fig. 7 Failure modes of specimens
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Fig. 8 Load-deflection hysteretic curves at mid-spans
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Fig. 9 Load-deflection skeleton curves at mid-spans
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Fig. 10 Determination method of specimen yield point
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Tab.3 Ductilities of specimens

A4 5 SCB-1 SCB-2 SCB-3 SCB-4
Ay /mm 9.90 9.71 11. 39 10.78
A, /mm —13.57 —14.56 —15.70 —15.53
A/ mm 21. 25 24.17 24.57 27. 30
A/ M —19.69 —33.30 —19.12 —24.65
A7 /mm 52.00 47.06 35.56 65.08
Ay /mm —31. 84 —37.85 —37.48 —47.50
" 5.25 4.85 3.12 6.04
r/,T 2.35 2. 60 2.39 3.06
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Fig. 11 Energy dissipation-deflection curves of specimens
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Fig. 12 Rigidity degenerations of specimens
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