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ABSTRACT : The major goal of this study is to develop the industrialized structural system that can build high-rise buildings

using the box-shaped steel frames such as a unit module system. In order to achieve such a goal, we need the advanced

details for joints that consist in a single unit. Furthermore we also need to commercialize the unit modular building system

through the basic experiments, research of theoretical analysis and the achievement of seismic performance. This study

derived to develop the derails in the beam-to-column joint and to carry out structural performance test. Test results, a joint

with thickness of 6.0T can be possible to maintain the plastic rotational angle for strength and seismic performance.

Therefore, joint with thickness of 6.0T is able to apply when considering reinforcement in the local of stress concentration.
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Table 1. Joint technology in domestic companies
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Joint Shape
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Table 2. Proposed joint shapes and characteristics

Type of Joints

Connection of Special Feature

Shape

Details
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Table 3. Test specimens

. . Column/Connector| Loading
Specimens Type of Joints Thickness Method
JD 3.2 3.2mm
JD 4.5 ‘ B 4.5mm
- )
JD 6.0 ‘ 6.0mm
Cyclic
JP 3.2 3.2mm
JP 4.5 4.5mm
JP 6.0 6.0mm
x A A (Identification Code): JAB
Ji ZRE, A! D-uAd, P-EY°|EY, B: 7% Ee d2TF

C 188x50x8.0
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(a) Assembly drawing
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(b) Dimension planing

Fig. 1 Specimens detail
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Table 4. Mechanical properties for SPSR400 and SS400

Fy Fu

ey Elo
Items (MPa) | (MPa) Fy/Fu

(x10-6)| (%)

[1-125x125x3.2 | 372 449 0.83 | 1,820 24

[1-125x125x4.5 | 361 491 0.70 | 1,930 28

[-125x125x6.0 | 340 497 0.73 | 1,840 26

£-200x75%6.0 278 418 0.67 | 1,887 33
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Fig. 2 Specimens Set-up & cyclic loading
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Fig. 3 Final state of =-Type joint
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Fig. 4 Moment-rotation curve for c-Type joint
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Table b. Test results

. K* K R, M- R, M R,y M R,
Specimens v (1072 v (1072 u (1072 " (1072 1%
(kN/mm ) (k) rad) (k) rad) (k) rad) (k) rad)
JD6.0 2.68 -3.01 22.4 1.8 -35.7 -2.9 26.9 2.1 -50.8 -4.9 2.4
JD4.5 1.96 -2.21 13.8 1.7 -32.1 -3.2 23.2 2.6 -47.1 -5.4 1.9
JD3.2 1.81 -1.55 9.2 0.9 -19.6 -3.0 13.4 2.6 -25.4 -3.6 5.5
JP6.0 5.74 -5.58 65.3 2.2 -72.9 -2.4 76.1 3.8 -83.1 -3.9 1.7
JP4.5 3.13 -4.80 46.4 1.9 -56.2 -2.1 55.8 2.4 -72.8 -3.5 1.8
JP3.2 3.24 -3.49 27.1 14 -37.6 -1.8 314 1.7 -46.6 -2.8 1.7
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Table 6. Energy dissipation area

Specimens AO-*.—00375 A(;00375 AO+.(|4 A(IO4 Atjy—tal At;tal At_;mz A total
(kN -mm) At (kN *mm)

1D 1st 2.2 3.1 582.5 838.2 1162.8 1618.9 0.7 2781.7
6.0 sum. 13.8 13.0 1423.1 1600.3 2968.2 3163.4 0.9 6131.6
Jp 1st 2.3 1.7 1270.0 1876.8 2074.2 3082.7 0.7 5156.9
6.0 sum. 28.9 7.7 3245.5 3581.2 5247.3 5850.3 0.9 11097.6
D 1st 1.1 2.3 439 635.1 838.3 1231.2 0.7 2069.5
4.5 sum. 6.1 8.4 1032.2 1213.4 2109.0 2393.8 0.9 4502.7
Jp Ist 1.2 1.5 1075.5 1524.3 1788.6 2593.0 0.7 4381.7
4.5 sum. 6.2 5.2 2631.1 2807.0 4328.6 4766.2 0.9 9094.9
D Ist 0.2 1.2 295.2 422.6 656.3 894.6 0.7 1550.9
3.2 sum. 1.8 5.3 756.7 782.4 1702.5 1702.3 1.0 3404.8
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Fig. 8 Comparison of energy dissipation by joint type
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