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ABSTRACT A hybrid precast concrete beam system with a simple rigid connection was proposed to compensate the limitations
and shortcomings of the conventional bolt connection associated with the H-beams embedded into concrete beams. Three beam
specimens with fixed both ends were tested under one-point top cyclic loading to explore the effectiveness of the developed hybrid
beam system in transferring externally applied flexure to a column. The main parameter considered was the length (L) of H-beam,
which was selected to be 0.25L;, 0.5L;, and 1.0L,, where L; is the distance from the support to the point of inflection. All beam
specimens showed a better displacement ductility ratio than the reinforced concrete beams with the same longitudinal reinforcement
index, indicating that the cyclic load-deflection curve and ductility were insignificantly affected by L,. The continuous strain
distribution along the beam length and the prediction of the ultimate load based on the collapse mechanism ascertained the structural
adequacy of the developed rigid connection.
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Fig. 2 Intended plastic hinge location of the developed
hybrid beam
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Table 1 Mechanical properties of metallic materials

Type (1\4ff>a) (ﬁcﬁa) (GEﬁa) o | o
HDIO | 500 | 604 | 190 | 026 | 106
HDI9 | 518 | 619 | 196 | 026 | 125
SM490 | 332 | 529 | 215 | 015 | 282

Iy fu> E,» €, and ¢, are yield strength, tensile strength, modulus
of elasticity, yield strain, and extensibility, respectively, of
metallic materials.

Wire gage
(300 mm)
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Fig. 4 Test set-up for cyclic one-point top loading
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Table 2 Summary of test results

) P, (kN) P, (kN)

£,(kN)

Specimen'

Positive” | Negative?| Positive | Negative | Positive | Negative

A A (2)pr. | Bpre.

(mIfJn) (m;ﬂ) " Ha (kN) (Rz )Exp.

H1.0 48.85 -44.38 | 213.01 | -193.53 | 251.04 | -248.18

233 | 699 | 2963 | 3.0 259.2 1.04

HO.5 39.20 -29.92 | 201.92 | -154.10 | 251.78 | -246.30

26.1 | 80.1 | 470.7 | 3.07 | 247.6 0.99

HO0.25 50.41 -44.76 | 21432 | -190.30 | 252.24 | -238.26

248 | 66.2 | 2693 | 2.67 | 2344 0.96

Note) 1. The beam specimens with the developed connection details are identified using the length of steel beams. For example,

HO.5 indicates a hybrid beam with steel beam length of 0.5LI.

P,= initial flexural cracking load, P,= yield load, P,= ultimate load, A= beam deflection at the yielding of longitudinal
reinforcement, A, = beam deflection at the ultimate load, = work damage index, and 1, (=4,/4,)= displacement ductility ratio.
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Fig. 11 Distributions of strains and stresses in the section lamina method
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