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Abstract - The earthquake which was recently occurred in Kyeongju area caused serious damage to several structures. It is needed
to improve capacity against seismic of existing structures constructed before providing seismic design code. This paper is to
verify the structural characteristics proposed diagonal steel dampers for existing structures to enhance the seismic resist capacity.
The experimental and analysis study were undertaken to obtain the load-displacement relationships of diagonal steel dampers.
The valuables were angels and spaces of strut. As a result, it is verified that the proposed steel damper is effective in the seismic
reinforcement of existing structures.
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Table 1. List of specimens
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Fig. 1. Set-up of specimen

Table 2. Mechanical properties of steel

Fig. 2. Loading cycle
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Fig. 4. Strain-loading cycle relationship

Table 3. Results of experiment

Kﬂ'l Py Dy mec Dmax

Type

D30-30 21.6 38.8 | 3.1 46.7 11.0 1.2

D30-45 16.4 354 | 3.7 50.1 12.1 1.42

D30-60 17.3 25.0 | 3.8 44.6 14.2 1.78

D45-30 19.4 325 | 3.8 724 | 240 | 2.23
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Fig. 3. Load-displacement relationship
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D45-45 16.5 46.2 | 7.7 72.0 | 28.0 1.56

D45-60 224 411 | 5.1 72.2 31.6 1.76

D60-30 17.4 462 | 73 77.0 | 29.7 1.67

D60-45 18.7 472 | 6.6 73.2 31.9 1.55

D60-60 21.1 302 | 2.0 62.1 313 2.06

Ky initial stiffness, P,: yielding strength, D,: displacement at
yielding strength, P,.: maximum strength, D,,.,: displacement
at maximun strength
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Fig. 5. Method of yield strength evaulation
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Table. 4 Energy absorption

Type 1 2 3 4 5 6 Sum
P cycle | cycle | cycle | cycle | cycle | cycle | (kKN - mm)
D30-30| 64 175 | 380 | 851 |1,536|1,446 4,453
D30-45| 59 136 | 392 | 859 | 1630 (2,776 5,851
D30-60 | 45 109 | 230 | 616 | 1,468 2,112 4,580
D45-30 | 47 132 | 389 |1,038(2,159|4,228 7,994
D45-45| 53 109 | 278 | 806 |2,084|4,275 7,605
D45-60 | 50 172 | 328 | 919 |1,945|4,012 7,425
D60-30 | 48 104 | 282 | 784 2,029 4,529 7,776
D60-45 | 48 124 | 305 | 791 |1,855/4,059 7,177
D60-60 | 53 128 | 400 | 822 |1,426|3,219 6,047
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Fig. 7. Failure mode
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Table 5. Analysis results

Ky (KN/mm) Prae (kN)

Type Exp. | Anal fj;l; l/ Exp. | Anal f;l; l/
D30-30| 21.6 23.6 0.92 46.7 | 45.17 1.03
D30-45| 16.4 26.4 0.62 50.1 49.86 1.00
D30-60| 17.3 23.8 0.73 44.6 | 45.05 0.99
D45-30| 19.4 35.5 0.55 72.4 | 70.36 1.03
D45-45| 16.5 36.6 0.45 72.0 | 73.05 0.99
D45-60 | 22.4 34.5 0.65 72.2 | 70.48 1.02
D60-30| 17.4 342 0.51 77.0 | 77.79 | 0.99
D60-45 | 18.7 39.5 0.47 73.2 | 76.14 | 0.96
D60-60 | 21.1 29.1 0.73 62.1 61.9 1.00
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