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/] ABSTRACT /

The vibration control device such as the damper can be used to reinforce the seismic performance of structures. The damper is activated
by the deformation of structures during earthquake; however, the deformation of structures is extremely small, causing difficulty in using the
damper. Therefore, there is a need for a method capable of amplifying small deformities and transmitting them to the damper. The purpose
of this paper is to develop and evaluate a displacement amplification seismic system using cable-pulley. The appropriate cable was selected
through a cable tensile performance test and the results of the frame experiment were compared with theoretical displacement amplification
ratio values. As a result, it may be said that the proposed system using cable-pulley is useful for displacement amplification.
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Fig. 6. Cables for tensile test
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Fig. 7. Tensile load-strain curves of cables

Table 1. Results of cable tensile test

18X7 | \WRC 6XFi (25) | IWRC 6XWS (36)
Hercules
Diameter 16 16 | 20 | 25 | 25 | 28 | 30
(mm)

Maximum load

(kN) 1904 | 193.6 | 281.2 | 508.9 | 504.4 | 537.1 | 608.7

Stiffness

(KN/(mmmm) 7,777 | 8,027 |13,347(19,229|15,723|15,577|17,712
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Fig. 11. Displacement amplification mechanism of system



Table 2. Displacement amplification ratio of specimen W/O damper

Specimen Test specimen W/O damper
Displacement at the point Displacement Displacement amplification ratio
Step Drift where damper will be installed amplification when pulley working
+ - Average ratio + - Average

1 15.0 79.8 -47.1 63.5 4.23 591 5.92 5.92
2 18.8 100.9 -66.0 835 4.45 5.82 5.90 5.86
3 225 123.3 -87.8 105.6 4.69 5.87 5.83 5.85
4 26.3 144.9 -109.9 127.4 4.85 5.82 577 5.80
5 30.0 165.9 -132.6 149.2 497 5.84 5.85 5.85
6 33.8 187.5 -154.8 171.2 5.07 5.80 5.87 5.84
7 375 210.3 -176.9 193.6 5.16 5.86 5.89 5.88
8 413 232.5 -200.1 216.3 524 5.87 5.91 5.89

9 45.0 253.5 -2234 2384 5.30 5.86 5.93 5.90
Total Average 4.89 5.86

Table 3. Displacement amplification ratio of specimen With damper

Specimen Test specimen With damper
Displacement of damper Displacement Displacement amplificat.ion ratio
Step Drift amplification when pulley working
+ - Average ratio + - Average

1 15.0 40.7 -35.8 2.55 5.23 516 5.20
2 18.8 61.6 -57.7 3.18 5.51 5.68 5.60
3 225 83.3 -80.5 3.64 5.94 5.87 5.91
4 26.3 103.8 -102.8 103.3 3.93 5.79 5.98 5.89
5 30.0 124.8 -125.5 125.2 417 5.80 5.96 5.88
6 33.8 146.2 -147.6 146.9 4.35 5.83 5.93 5.88
7 375 167.5 -168.1 167.8 4.48 5.91 5.89 5.90
8 413 185.1 -189.9 187.5 4.55 5.84 5.82 5.83
9 45.0 201.0 -212.6 206.8 4.60 5.85 5.84 5.85
Total Average 3.94 5.77
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