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Abstract - Two performance evaluations, about the shape of inner shear connector of the square-shape steel column and about the
compressive strength of the square-shape steel column, were implemented in this study. Firstly, as to the ratio of the experimental
maximum load on nominal strength of Push-out specimens, rebar-applied specimens got 1.24 in average, and plate-applied
specimens got 1.13 in average. Therefore, it is reasonably judged that bearing strength can be used as a standard of evaluating the
strength of shear connector using rebar and plate. Secondarily, as a result of compressive strength evaluation of the square-shape steel
column, as to the ratio of each specimen’s maximum load on nominal compressive strength of specimens without vertical and
horizontal rebar, the specimens without vertical and horizontal rebar got 1.18 in average, and the specimens with vertical and
horizontal rebar got 1.35 in average. It is judged that the vertical and horizontal rebar integrate the square-shape steel column with

concrete so it affects the strength-advancement.
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Fig. 1. Push-out specimens drawing
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Table 1. Push-out test specimens

Column | Column Shear
No.| Specimens size thickness | connector Material
(mm) (mm) type
1 | DC6S16 6 DC6, DC9 :
stud $16 | SPSR490
2 | DC9S16 9
3 | DC6D25 6 816 -
~ rebar D25 | #16. SS400
300%300 9
4 | DC9D25 and D25 -
5 | DC6D19 2 6 SD400
SRC rebar D19
6 | DC9D1Y | 600x600 | 9 DIO :
and SD500
7 | DC6P6 length 6 plate
8| DCooPe | 1100 9 | t=6,h=50 | PO, P9
SS400
9 | DC6P9 6
plate Con’c :
10| DCYPY 9 | =9 b=100] Hunps
DC6S16
$ _L> Shear connector type
Column thickness - 516 : stud (16
- DC6: 6mm - D25, D19 : rebar D25, D19
- DCY9: 9mm - P6, P9 : plate (thick. 6mm, 9mm)
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Fig. 2. Installation view of Push-out specimens
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Fig. 3. CFT-column specimens drawing
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Table 2. CFT-column test specimens
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Table 3. Material(concrete) test result of Push-out specimens

Column | Column Shear
No. | Specimens size plate thk. | connector | Material
(mm) (mm) type
1 | S3-VN-HN -
2 | S3-VR-HN | 300x300 3.0 VR | Plate
3 | SSVRER and VR HR t=3.0, 4.5 :
R length > SS400
4 | S4-VN-HN 1,000 45 - Rebar
5 | S4VR-HR VR, HR |DI16:
SD500
6 | L3-VN-HN | 300x300 -
and Con’c :
7 | L3-VR-HN longth 3.0 VR 21MPa
8 | L3-VR-HR 3,000 VR, HR

* VR : verticality rebar (D16)
HR : horizontality rebar (D16)

Fig. 4. Installation view of CFT-Column specimens
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Design compressive strength Test compressive strength

24MPa 25.3MPa

Table 4. Material(rebar, steel) test result of Push-out specimens

- Yield Tensile lgigiten
Division strength | strength %
(MPa) (MPa)
D13 5293 668.0 18.2
Rebar D19 5799 697.1 18.0
D25 485.1 667.7 253
DC6 4079 525.1 24.7
Column
Steel DCY | 4474 544.8 21.5
plate Shear | P6 | 3059 424.9 31.8
connector | P9 3324 466.0 25.8
Table 5. Push-out test results
. C.01u1nn Shear ) P, P,
No. | Specimens | thickness | connector
om | e | &0 | & | P,
1 | DC6S16 6 qud | 11721 9651 | 121
2 | DCYs16 9 $16 | 11831 | 965.1| 123
3 | DC6D25 6 rebar | 2983.0 | 25843 | 115
4 | DOID25 9 D25 | 32863 | 25843 | 127
5 | DC6DI9 6 rebar | 24082 | 19641 | 123
6 | DCIDI9 9 DI9 1 2560.1 | 1964.1 | 1.31
7 | DC6P6 6 plate | 26634 | 20972 | 127
8 DCIP6 9 ht==560 2461.7 | 2097.2 | 1.17
9 | DC6P9 6 plate | 4817.6 | 4681.5| 103
10 | DC9P9 9 hi=1900 4854.6 | 46815 | 1.04
Prey : Maximum test load of the specimens
P, . Nominal load based on material test results
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Table 6. Material(concrete) test result of CFT-column specimens

Design compressive strength Test compressive strength

21MPa 21.0MPa

Table 7. Material(rebar, steel) test result of CFT-column specimens

Yield Tensile Eloneation
Division strength strength (f; )
0
(MPa) (MPa)
Rebar D16 583.9 696.6 16.47
thk.3.0 2974 4443 37.59
Steel | Column
thk.4.5 305.2 393.2 434
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Table 8. Test results of CFT-column specimens

No.| Specimens L Srest 2 Bhes
(kN) (mm) (kN) P,

1 | S3-VN-HN | 2671.1 4.09 1947.7 1.37
2 | S3-VR-HN | 28554 4.76 1947.7 1.47
3 | S3-VR-HR | 28215 397 1947.7 1.45

4 | S4-VN-HN | 28943 4.38 3092.6 0.94

5 | S4VR-HR | 34170 4.59 3092.6 1.10

6 | L3-VN-HN | 23012 733 1887.8 122

7 | L3-VR-HN | 2269.2 8.49 1887.8 1.20

8 | L3-VR-HR | 28912 7.76 1887.8 1.53
P, : Maximum test load of the specimens

(2

vest - Displacement of the specimen under the maximum test load

P, : Nominal compressive load of non-rebar specimens based on
material test results
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