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ABSTRACT : Recently, there is a growing interest on sustainable connection system that makes it possible to reuse of main

structural members by concentrating most of the damage in the frame caused by strong horizontal force, such as earthquake,

to damper. In this study proposed a new type of damage-controlled connection system applying these concepts and analysed

the major structural performance of the proposed system through the full-scale cyclic loading test and nonlinear finite

element analyses. According to the result, it derived the optimal damper/beam strength ratio that minimize the damage of

main members and satisfy at least the fully plastic moment of the beam. And it was to verify the possibility of applying as

seismic connection details.
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Fig. 1 Existing Damage-Controlled Systems
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Fig. 6 Stress-Strain Relationships

Table 1. Steel Material Characteristics

Young's | Yield Tensile | Yield | Elong-

Steel | Modulus | Strength | Strength | Ratio | ation
E(MPa) | o,(MPa) | o,(MPa) | o,/0, (%)
SS400 | 187,235 274 427 0.642 32
SM490 | 190,953 368 538 0.684 26
HSA800 | 199,958 739 884 0.836 21

Displacement angle ratio

Step
Fig. 7 Cyclic Loading Pattern(FEMA 350)
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Table 3. Comparison of Test and Analysis Results

- . Divisi ](z 5y Py Pmax
Analysis Dargper/ Bf Th}l)ckness of Connection Specimen on | (N/mm) | (mm) (kN) (kN)
Models m t.r engt amper Details
Ratio(X) (mm) TDO-0.4 Test | 6708.76 | 21.12 141.68 | 218.01
WC - - Welded ' FEM | 7457.36 | 18.25 136.12 | 229.21
TDC-0.2 0.2 10 TDC-0.6 Test | 7736.70 | 26.74 206.90 | 321.02
TDC-0.4 0.4 20 ' FEM | 8267.35 | 25.22 208.48 | 332.32
TDC-0.6 0.6 30 Proposed Error(%) 6.5~10.0/5.6~13.6| 0.7~3.9 | 3.4~4.9
TDC-0.8 0.8 40 Detail * Case of analysis results, maximum force is the force at
- 0.06rad rotation angle.
TDC-1.0 1.0 50 * Yield point was calculated using the General yield point
TDC-1.2 1.2 60 method.
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Table 5. The Elastic Stiffness Calculation value

Analysis B:;dibna‘g’;slh B:;dibna‘g’;gh T-stub Damper Joints Total Agggﬁis Error
Models (IcN/mm) (IcN/mm) (kN/mm) (kN/mm) (kN/mm) (kN/mm) (KN/mm) (%)
TDC-0.2 15.68 24.33 2.43x108 564.57 18.38 6.27 5.86 7.1
TDC-0.4 15.68 24.33 2.43x108 1129.13 36.77 7.57 7.46 1.5
TDC-0.6 15.68 24.33 2.43x108 1693.70 55.15 8.13 8.27 1.7
TDC-0.8 15.68 24.33 2.43x108 2258.27 73.53 8.44 8.84 4.5
TDC-1.0 15.68 24.33 2.43x108 2822.83 91.91 8.64 9.18 5.9
TDC-1.2 15.68 24.33 2.43x108 3387.40 110.30 8.78 9.21 4.7
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