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Abstract - Flexural tests of full-scale concrete-filled U-shape hybrid composite beams were conducted. Ordinary (SS400) and
high-strength (SM570) steel plates were used in the web and in the bottom flange of U-shape steel section respectively. The
primary objectives were to develop the hybrid section configuration with maximized flexural capacity and to investigate its
flexural strength and deformation capacity. All the hybrid test specimens in this study exhibited the plastic moment capacity and
resonable deformability. It is shown that the plastic stress distribution can be assumed in calculating the flexural strength of the
proposed hybrid composite beams if the plastic neural axis is located within 15% of the total beam depth from the top of the
composite slab. The procedure for computing the effective flexural stiffness of hybrid composite beams is also recommended
based on test results.
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Fig. 1. Strain-stress relation of various grades of steel (SM490,
SM570 and HSAS800)
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Fg. 2. Sections of composite beams
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Table 1. Section information and key properties
Specimen Ho-H Ho-U Hy-U-T Hy-U
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Table 2. Summary of test results
Specimen Mo-H Mo-U Hy-U-T Hy-U
(1) Compressive strength of concrete 32.7 32.1 33.2 342
6T-F,=295, F,=456
Material 12T-F, =284, F, =445
strength [(2) SS400 (£,=235, F,=400) TR 393, F—s554
MP
(MFa) 23T-F,=356, Fu =545
(3) SM570 (F,=450, F,=570) 12T-F, =492, F,=637
(4) Plastic moment, M, ,,.ina
. 1,929 1,559 2,083
(Nominal)
Flexural " (5) Plastic moment, M, ayrea 2,827 1,898 2,485 2,493
strength (Measured) ’ ’ ’ ’
(EN—m) -
(6) Moment by self weight, A/, 72 108
(7) Maximum moment, A, 2,711 2,074 2,514 2,576
i 8) End rotation, ¢
Rotation |(8) End rotation, fp,, 0.021 0.025 0.023 0.021
(rad) (at maximum moment)
(9) Bottom flange, €, 1.43 1.95 1.99 1.70
Strain -
%)  |(10) Conerete crushing, ¢ 0.25 0.25 0.19 0.16
(at maximum moment)
(11) ]l[mdx/( p,measured Me:lf) 0.98 1.16 1.06 1.08
Key
12) 0,.,./0
el (12) 6,,,./0, 1.62 2.73 1.99 1.67
(13) D,/D, 021 0.12 0.14
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