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A Study on Dynamic Analysis Model and Stability of Stone Cultural Properties of
Inverted Pendulum Type with 5 Joints

Jae-Sung Choi'”

Abstract: Architectural cultural properties suffer a lot of damage due to various environmental factors. In order to preserve damaged cultural properties,
preventive preservation and long-term preservation management are becoming more important. Therefore, research on a scientific non-destructive
testing method applicable to regular inspection is required. For related research, DangGan with a high flag-pole shape was selected as the subject of
study among various cultural properties. Among the preserved DangGans, a basic study was conducted on the analysis technique to evaluate the
structural stability by selecting Treasure No. 49 Naju SeokDangGan. An idealized model was presented and a multi-degree of freedom equation of
motion was derived. In addition, an equation for estimating the critical stiffness value for each joint position is presented.
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Fig. 2 The whole view of Naju SukDangGan
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(KICST, 2004; KISS, 2011)
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Fig. 15 Buckling of a column with a rotating spring

Table 2 Critical buckling stiffness by position and height

Table 1 Critical stiffness by position - Naju SukDangGan P L Ko
; No. < Ko.er / Ker Remark

No w L 1 Ker ratio [kN] [m] [kN-m/rad]

L (m] ol | IeNmitad] | D%) 41 | 6830 | 10.83 | 739.67 s7 | Weights from
#1 38.95 3.68 1.64 128.64 100 ’ ’ ’ ’ Dto ®
#2 15.13 2.61 1.18 43.24 34 #2 | 29.35 7.15 209.83 4.9 from @to ®
#3 6.78 1.63 0.78 11.73 #3 14.22 4.54 64.56 5.5 from @to ®
#4 4.51 1.54 0.69 5.69 #4 7.44 291 21.64 3.8 @ and ®
#5 2.93 1.37 0.66 1.93 #5 2.93 1.37 4.01 2.1 Only ®
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Table 3 Comparison of the effect of the change in the height of the
center of gravity of a single member

Basic Only #3 Only #5
Heights | 20% Lower Heights | 20% Lower Heights
e e e || G
[kN-m/rad]| [KN-m/rad] [%] [kN-m/rad] [%]
#1 128.64 127.58 -0.8 128.25 -0.3
#2 4324 44.30 24 43.62 0.9
#3 11.73 10.67 -9.0 11.34 -3.3
#4 5.69 5.69 0.0 6.07 6.8
#5 1.93 1.93 0.0 1.54 -20.0
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