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Abstract - In this study, experiments were conducted to evaluate the structural performance of the proposed steel tube slim-floor
(Slimflo®™) composite beam and the seismic performance of the beam-column joint. In order to verify the flexural performance
of the Slimflo composite beam, two-point loading bending test was conducted with different types of shear connectors as a test
parameter, and the flexural strength was calculated according to the Structural Steel Building Code (KDS 41 31 00: 2019) and
compared with the test results. In addition, end plate-type bracket joint was proposed as beam-column joint of Slimflo composite
beam and H-beam column, and the rotational performance of the joint was verified through cyclic loading tests. As a result of
the bending test, crushing of the concrete slab or rupture of the steel connections were not occurred until the maximum load of
test specimens, regardless of the type of shear connector. Also, flexural strength of the specimen can be evaluated using the
plastic stress distribution method with a safety margin. As a result of the beam-column joint cyclic loading tests, both specimens
of the same detail showed 4 % and 5 % rotation capacity, exceeding the required performance of the composite intermediate
moment resisting frame (IMF), and the maximum moment strengths of test specimens were 1.07 to 1.29 times greater than that
of the plastic moment capacity.
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Table 1. Summary of test specimens
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Fig. 1. Slimflo® composite beam
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Slimflo beam
Specimen Shear connector Topping concrete
Section Hole
Top: stud, 2-p16@200 (HS1)
SE-F-S =-300x300%6 Bottom: stud, 2-16@300 (HS1) 100 mm
PL-500x6 100x500@600 )
SEER (SM355) Top: rebar, D16@200 (SD400) (27 MPa)
Bottom: stud, 2-¢16@300 (HS1)
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Fig. 2. Details of test specimens (Unit: mm)
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Table 2. Material properties of bending test specimens

. Thickness el LlismEi Elongation
Material i) strength stress (%)
(MPa) (MPa) .
SM355-6T 6.0 419.0 542.9 19.6
D13 469.5 599.8 -
Rebar
D16 449.1 632.2 -
Concrete strength Jox=47.3 MPa
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Table 5. Summary of test specimens

Table 4. Comparison of calculated bending moment strength
with test results

. Mtest M'l
Specimen (kN-m) (KN"m) Mieu/M,
SF-F-S 697.3 657.3 1.06
SF-F-R 680.8 657.3 1.04
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20)E AH&Ste] Bl A3t Afo]29] HEZH(H-300%
300x10x15, SM355)3} 2H1-8-91- 874 (CIP)sto] 3ot ict.
ojdf, EHEE FAHY| o 2 Fo| A2 H A &Y
FS StEE BepF HE71R] o] & <
Zotelon, HE7 oFf A2 -4 5t A|&kstal
th £HE2 PR FRE SR 9] FA= 6 mm=E Het
9] ZMA] FA 15 mme}t TR}7F AP Z E 250 mm,
A 9 mm ZFEHPL-250%300x9, SM355)S 733 AR Zaj

[¢]

r
4
ok

Slimflo beam
Specimen Column Slab concrete
End Center
SF-J-01 H-300%300%10x15 S H-400x400x13x21 120 mm
SF-J-02 (SM355) (SM355) (SM355) (27 MPa)
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Table 6. Material properties of column-beam specimens

. Yield Ultimate .
Material Th(ﬁlknlll; 5 strength stress Elor(lg;non
(MPa) | (MPa) °
SM355-6T 6.0 419.0 542.9 19.6
SM355-9T 9.0 415.0 542.7 25.3
SM355-10T 9.7 407.0 563.1 22.7
SM355-15T 15.0 388.0 559.2 26.4
SM355-13T 12.9 419.3 545.0 22.5
SM355-21T 21.1 402.7 548.9 26.6
D10 433.0 548.1 -
Rebar
D19 356.5 528.5 -
Concrete strength f.=40.0 MPa
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Fig. 11. Failure modes of test specimens

Table 7. Summary of beam-column joint test results

Test Capacity
Sp ecimen M, rS?x gmax M( I;i)n emin M, rp) M, rf_)
(kN-m) |(rad.)| (kN-m) |(rad.)|(kN-m)|(kN-m)
SF-J-01 1,093.1| 4.1 | —=789.7 | 4.0
977.6 |-614.2
SF-J-02 1,045.7| 5.1 | =775.8 | 5.0
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