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Abstract - In this paper, a partially embedded cellular composite beam was proposed that is excellent in reducing floor height and
suitable for long-span structures. Service facilities such as pipes or ducts can be designed integrally with the proposed composite
beams by penetrating the web openings. A series of experimental tests were conducted to investigate the flexural-shear

performance of the proposed composite beam. For the proposed composite beams,

the Vierendeel bending and

compression-induced buckling occurring at the T-section of the cellular steel beams can be alleviated due to the contribution of the
concrete slab to flexural and shear resistance. This results in significantly improved load resistance and ductility compared to
noncomposite cellular beams. Theoretical design values based on AISC Steel Design Guide 31 were sufficiently conservative to
evaluate the flexural strength of the proposed composite beam. However, the method for estimating the effective moment of
inertia was found to be overestimated by about 20 % — 30 % compared to experimental results, requiring verification through

further research.
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Fig. 1. Cutting & assembly procedures of cellular beams
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Fig. 2. Partially embedded cellular composite beams
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1. Compactness and local buckling Moment at Each Opening

2. Overall beam flexural strength
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Fig. 3. The limit states investigated when designing cellular beams
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Table 1. Material properties

No. F,(MPa) F,(MPa) Elongation at break (%)
(a) SM355 10t yield & tensile strength
1 377.1 546.9 24.35
2 376.9 543.7 23.98
3 375.5 542.6 24.37
Avg. 376.5 544.4 24.23

(b) SM355 14t yield & tensile strength

1 3579 490.5 24.46
2 364.5 496.5 24.98
3 386.0 517.6 26.07
Avg. 369.5 501.5 25.17

(c) Concrete compressive strength at 28 days

No. 1 2 3 Avg.
fer(MPa) 26.1 28.9 28.8 279
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