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SERVICE AND ULTIMATE BEHAVIOUR OF SLIM FLOOR COMPOSITE BEAMS BUILT-UP

FROM HOT ROLLED COIL STEEL
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ABSTRACT

This paper deals with the behavior of composite steel beams with openings with the addition of dowel reinforcement. The specimens
were built from A36-graded steel plates with a span of 6 m to support a slim floor. The experimental program consisted of four
slim beam specimens with and without dowel reinforcement welded at the opening. This paper also studied the load and deflection
behavior in the service limit state and the ultimate limit state. The effect of creep on structural behavior was investigated during
the long-term loading. A FE model was also studied to compare the load- deflection response of beams from short-term loading.
The result found that dowel reinforcement had little impact on energy absorption but significantly increased flexural capacity and
stiffness of the composite beams with dowel reinforcement.
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Loading Beam W w@ w@ d, d,. d, K, K, x
duration Ref. (MRJY) | L2240 | L/360 | (WN) | (W) | (W) (n/3.) (PN.-NY.) !
Short- | Delta-C-s 17254 | 12542 | 19.87 | 56.50 - 510 370 642.19 | 2.84
term | Delta-S-s 2118.6 | 1500.0 | 16.40 | 46.80 - 620 420 53838 | 2.85
Long- | Delta-C-1 3360 1994.0 | 1644.0 | 1925 | 5587 | 10.08 | 460 330 613.61 | 2.90
term | Delta-S-1 2355.9 | 1702.7 | 16.32 | 47.76 | 6.38 600 400 596.62 | 2.93

UK wis the applied uniform load, 4, is the mid-span deflection at the load w,,,,, 4, is the residual deflection for long-term

max max>

loading, x is the anergy absorption, m is the ductility defined as the ratio of 4,,,/4,, and K, K, are the stiffness of load-deflection

curve before yielding and after yielding, respectively.
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