ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 17, No. 4, pp. 829-838, December 2021
www.sodi.or.kr https://doi.org/10.15683/kosdi.2021.12.31.829

Original Article

57| A7 W AAR(ASDS)2| JHE

Development of Air Spring Damper System(ASDS)

7|EuH1 * I:!I-§M2
oo K2k |

Dong Baek Kim'*, Heung Sik Park®

'Professor, Construction Engineering Research Institute/ Department of Civil & Environment Engineering, Hankyong National
University, An Seong, Republic of Korea

2Lecturer, Construction Engineering Research Institute/ Department of Civil & Environment Engineering, Hankyong National
University, An Seong, Republic of Korea

*Corresponding author: Dong Baek Kim, dbkim@hknu.ac.kr

Received | 2 November, 2021
Revised | 6 December, 2021
Accepted | 8 December, 2021

@ OPEN ACCESS

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted
noncommercial use, distribution, and reproduction
in anymedium, provided the original work is
properly cited.

© Society of Disaster Information All rights reserved.

ABSTRACT

Purpose: The Air Spring Damper System (ASDS) is proposed when existing concrete structures that
have not been seismic resistant for economic and technical reasons or low-rise concrete structures that
are difficult to earthquake. Method: To conduct a study on the damping force antigen in the kinetic
equation of free vibration, we analyze whether this device has damping ability as a damper experimen-
tally and theoretically, and examine the possibility of field application. Result: The air damper system
is considered to be more economical than steel hysteresis dampers even if the number of dampers
increases due to its easy manufacture and construction and low restrictions on shape, size, material,
etc. Conclusion: In an air spring damper system, it is essential to reduce the diameter of the air inlet/
outlet hole to improve the damping ratio, and in this case, if the diameter exceeds a certain lower limit,
consideration of the compressibility of air is required, so further research is needed.
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Fig. 1. Support excitation at single degree of freedom
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Table 1. Damping Coefficient, Required Numbers and Damping Ratio of Each Specimen

= skt Eat AAAS TARA dn17RefAH] 29 Hma H o]

A RAA| Ay Az c c. & Np HAH|
ASDS6 622.5 105 5.929 9,053 0.000655 275 0.180
ASDSS8 622.5 145 4.293 9,053 0.000474 380 0.180
ASDS10 622.5 161 3.866 9,053 0.000427 422 0.180
ASDS12 622.5 178 3.497 9,053 0.000386 466 0.180
ASDS14 622.5 238 2.616 9,053 0.000289 623 0.180
ASDS16 622.5 278 2.239 9,053 0.000247 729 0.180
ASDSI18 622.5 309 2.015 9,053 0.000223 807 0.180
ASDS20 622.5 331 1.881 9,053 0.000208 865 0.180
ASDS22 622.5 381 1.634 9,053 0.00018 1,000 0.180
ASDS24 622.5 441 1.412 9,053 0.000156 1,154 0.180
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