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Abstract — This study investigates the flexural behavior and effective stiffness of the embedded steel-concrete composite girders
so-called RCH(Reinforced Concrete with H-Steel) girder, which has the improved fire resistance and constructability compared
to conventional exposed and encased composite girders. A total of four specimens with sufficient horizontal shear capacity were
fabricated by varying the amount of shear connectors, and flexural tests were conducted using a single-point loading method
under simple beam conditions. While the specimens with studs as shear connectors(FS-series) failed due to concrete crushing,
the specimen without studs(WR-00) exhibited shear-splitting failure. Nevertheless, all specimens showed desirable flexural
performance exceeding the nominal flexural strength. Strain data indicated that all specimens demonstrated stable behaviors
close to full composite action under fleuxre. The effective stiffness of the RCH composite girders was evaluated and compared
using the formulas from AISC 360-16, KDS 14 31 80(2025), and deflection-based empirical equations, showing good

agreement with most of the predictions.
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Fig. 1. RCH composite beam

Table 1. Horizontal shear force and composite ratio in design
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. 5 Amount of Composite ratio by
- Horizontal shear strength (V") U D—
ecimen 5 5 ;
L concrete 14 steel E Qn 4 Nstud
(kN) (kN) (&N) @ (%)

FS-100 3,063.6 36 102.5
FS-85 2,553 30 85.4
FS-50 4,253 2,986 1,531.8 18 51.3
WR-00 0 0 0
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Fig. 2. Detail of specimens

Table 2. Detail of specimens

. Depth of H-steel Top Bottom . Reinforced Stud
Specimen topping . . . Stirrup
section reinforcement | reinforcement plate anchors
concrete (mm)
FS-100 2319@160
FS-85 2319@200
FS-50 200 400X200X8X 13 4-D25 8-D25 D10@600 6T@600 25 19@320
WR-00 -
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Fig. 3. Test setup
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Table 4. Flexural strength and neutral axis
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FS-85 246.6 1,507.2 2,260.8
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Table 5. Comparison of horizontal shear force and failure
modes
Estimated | Observed
Specimen Vas Vi failure failure
& (L) mode* mode*
FS-100 6910.7 F F
FS-85 6400.1 F F
5297.2
FS-50 5378.9 F F
WR-00 4477.8 SS SS

*F: Flexural failure, SS: Shear splitting failure
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Fig. 6. Strain distribution of steel and reinforcement at mid span
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Table 7. Evaluation of effective stiffness

Specimen Mean Star}da}rd COV
deviation
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