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Basic Study on Vibration Characteristics and Damping Characteristics of Cable Structures
- Effects of Initial Tension and Displacement on Damping Performance in Single Cable -
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Abstract: Among cable structures, structures have been realized that take advantage of the high specific strength and long length
of cables, and structural expressions such as transparency and light weight have been attracting attention. While several reports
exist on the damping characteristics of cable structures based on actual measurement results, the accumulation of data remains
insufficient. This paper presents free vibration experiments conducted on a single cable exhibiting strong geometric nonlinearity.
The aim is to understand the vibration characteristics of cable structures and to investigate the effects of initial tension and

displacement on their damping characteristics.

1. [j: D &) (: Reaction Wall Laser Displacement Transducer
BT EEDICY, i —T LD R R e R S

ﬁ%ﬂ%b/ﬁ%®%ﬁ®ﬁ%%ﬁﬁf?&<ﬁ%%ﬁ ...... . %
(b — T L LT NI S L, BRI I -

M7 EOMERBSEA ST, BRI, =7 1 & Loading pomts

W= —, T VT NIA, SR —T v 300 3,000 | 3.000 300

AR 72 D AT LD, 200, [100 Zggg 100|200 -
= OO FRER: & 72 5 720D, AT IR () Loading Points and Measarement Poiats

) RERBFERE A RTREM N B 5. Z OIRENIXT (b) Material Specification

TAARELT, (07— MOBAT SOl I e

L CHIEZED D, @R E 7 —7 WAL u Support Condition Young’s Modulus  E=1.57x10°[N/mm?]

E é “@_‘E} %ﬁ)}%ﬂj %ﬂé [1] 7‘7)§’ %@@&z!iyﬁﬁ.ﬁ?ﬁg@gﬁﬁﬁ Pin Support (Two points :both ends) Density p=8.29[g/cm?]

LB D. T AR ORBERFEL UL Resction Vel

FERENN ODHE SN TVDA, s —7 LR Champto1) Compression g

M a5 L U BRSO, WIBE AR OBIIIT L, - 1 -

W EHHINT BIERRE SHTND. ZOXHIC [

b AR OWEEMEBEC 35\ UL, BIIE ) e 25 s L 0

BREHACBIRL TWB EBX BNDE, ZOF—FDE B B e

(c) Irradiation Plate (d) End Detail

FIIRIEA T THS.
PLEXD, AT, BRIERIEIE DR —0

Figure 1 Outline of Experiment

Table 1 Experiment Parameters and Initial Conditions

B — T NV ERIGRE L CHIBIRENERA T, 7 —7 (Constant Load :70kg)

IS OIRENEE 2R T 5 L L iz, IR BB X Initial tensile force [kN] 2,0 3,0 4,0

O BRI I T B OV TR ST ELT . Initial displacement [mm] 67.05 47.96 34.73

2. BERIREEREE Maximum tensile force [N] 2,900 3,612 4,470
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Figure 2 Time History Waveform witn Initial Tension of 3kN (Blue: Displacement, Yellow:
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Figure 3 Vibration Characteristics
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Figure 4 Analysis of Damping Characteristics
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