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Seismic Performance of HyFo Beam with High Depth-to-SRC Column
Connections
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Abstract - This study is a secondary study that is a cyclic seismic test of High depth hybrid composite beam and column
connection after the primary bending strength test of a high depth Hybrid composite beam. Total of 3 seismic test specimens were
prepared to cyclic test. The bracket and beam web spliced by high strength bolt and the bracket and beam upper flange was
spliced by welding. Test results showed that the seismic strength was higher than the plastic moment(4) in the positive-negative
moment section, the requirement of composite intermediate moment frame wes satisfied. Therefore, the requirement of
intermediate moment frame can be secured by applying the details of connection of this study results.
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Fig. 1. Set-up of HyFo beam-SRC column

Table 1. Specimens for seismic test
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Beam (HyFo) Column (SRC) Slab
. i Material
No. | Specimen Negative Space of Main | Width | Thk.
Beam (mm) moment Column (mm) strength
stud (mm) rebar (mm) | (mm)
rebar
I | HF6-5-6 |HF-600x270x6x6| 6-HD22 | = ¢1° -800800 1) ol 2,000 | 180 | - Steel: SM490
@130 | H-400x400x13x21 F,=315MPa
2-¢16 [1-800x800 + Rebar: HD500
2 | HF6-S-10 |HF- 2 10-HD22 12-HD22 | 2 1
6-5-10 | HF-600x270x6x6/ 10 @130 | H-400x400x13%21 0001180 Soompa
2-¢19 [1-800x800 - Concrete:
3 | HF8-S-10 |HF-800%270x8x8| 10-HD22 @120 | H-414x405x18x28 24-HD25| 2,000 | 180 F,=27, 35MPa
HF6-5-6
T—> Number of Top Rebar, 6 = 6-HD22, 10 = 10-HD22
Species of Column, S = SRC
Beam Depth, HF6 = 600mm, HF8 = 800mm
136 st=77x3t3] =27 294 AR (EA A1473) 20179 4¢
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Fig. 2. Detail of HF6-S-6 specimens (unit: mm)
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Fig. 3. Location of LVDT and test set-up

Table 2. Loading program for seismic test
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Fig. 4. Locations of strain gauge
Table 3. Concrete mix proportion Table 5. Nominal strength of beam and column
Design | Fine o Division HF6-S-6 |HF6-S-10 |HF8-S-10
. Max. size . Minimum
crite- | W/C aggre- | Air Plastic positive
. . |Slump| of coarse of salt 1.824.6 | 1.824.6 | 3.368.9
rion | ratio gate |content moment M (kN «m)| °7 O£ [
(mm) | aggregate . content HyFo )
stre- | (%) ratio (%) 5 b : ]
ngth (mm) %) (kg/m?) €am | Plastic negative 13005 | 16853 | 2.760.0
moment A (kN -m)| T e
27MPa| 48.1 | 120 25 26.8 [4.5+1.5 0.30
Col- [Moment performance 26583 4.118.9
35MPa| 40.0 | 120 25 42.6 |4.5+£1.5| 0.30 umn (kN * m) T o
Beam-column mor.nent 146 122
Table 4. Tensile test results of rebar and steel performance ratio
o Yield Tensile |, ongation Table 6. Moment of specimen
Division Strength | Strength %)
(MPa) (MPa) ° Specimen M, ,(kN-m) M, ., (KN-m)
HD22 600.7 | 7323 14.7 e e N B N S 3
Rebar HD2 o1 o1 HF6-S-6 |1,346.1|1,684.9|1,984.7|2,058.1|1,824.6|1,300.5
> | 8713 | 7213 2 HF6-5-10 | 1,539.6] 1,821.1]2,114.12,440.3| 1,824.6 | 1,685.3
PL6 419.3 509.7 323 HF8-S-10{2,663.6|2,714.8|3,811.6|3,129.6(3,368.9(2,760.0
B
PL8 422.0 532.0 53. . .
S ¢ ? Table 7. Inter-story drift angle of specimen
t) a PL9 366.6 520.7 39.7
e m Speci Inter-story drift angle (radian)
ecimen - - -
. PL16 370.0 508.3 47.8 P 0 0, 0 0, | 6 | O,
Ul oo | PL2I 4027 | 5327 448 HF6-S-6 | 0.008 | 0.012 [ 0.031 | 0.020 | 0.03 | 0.04
HF6-S-10| 0.007 | 0.011 | 0.029 | 0.027 | 0.03 0.04
umnl o PL28 3793 | 5157 40.7 HF$-S-10] 0.009 | 0.009 | 0.031 [ 0.011 | 0.04 | 0.03
138 st 72sts) =R 420U A2S(EW A147%) 20179 49
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(b) slab section
Fig. 6. Failure shape of HF6-S-6 specimen
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Fig. 8. Failure shape of HF6-S-10 specimen
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Table 8. Results of seismic test
) HF6-S-6 HF6-S-10 HF8-S-10
Specimen — - — - — -
Positive Negative Positive Negative Positive Negative
Nominal Strength A7, kN'm 1,824.6 1,300.5 1,824.6 1,685.3 3,368.9 2,760.0
Yield Strength A7, kN'm 1,346.1 1,684.9 1,539.6 1,821.1 2,663.2 2,714.8
Maximum Strength A7, kN'm 1,984.7 2,058.1 2,114.1 2,440.3 3,811.6 3,129.6
M,/ M, ratio 1.09 1.58 1.16 1.45 1.13 1.13
M,/ M, ratio 1.47 1.22 1.37 1.34 1.43 1.15
Yield Strength Displacement 24.73 40.34 24.52 35.94 30.13 30.63
8,,» mm(%rad) (0.75) (1.22) (0.74) (1.10) (0.92) (0.93)
Maximum Strength Displacement 101.2 66.76 96.24 90.59 101.8 34.73
5,, mm(%rad) (3.09) (2.04) (2.93) (2.76) (3.10) (1.06)
Displacement Capacity, 4,/6, Ratio 4.09 1.65 3.92 2.52 3.37 1.13
Stiffness &, kN/mm 16.59 12.73 19.14 15.45 26.95 27.01
W TR =B A29W A2E(ED A147E) 20179 49 141
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Table 9. Number of High Strength Bolts

No. Specimen Web Bottom Flange
1 HF6-S-6 22 6
2 HF6-S-10 14 10
3 HF8-S-10 30 8
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