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Vibration Characteristics Evaluation According to Natural Periods
of Structures and Location of a Sky-bridge

Hyun-Su Kim""

Ipye s . R
Division of Architecture, Sunmoon University

O o] AvlolugiAE BEel APH nFTEEY ABACIES AL S ATt ST
LR ERAAL Avlo|HEAR AZEE F PRBC) DAAERTS Holeh Avtolugix MAIXIL A5

H]As gl sl EAste] Motk o2 $Iste] 405} 505 TEELS AdH AATEER Aesy
F P22 THAEFY] oIS LOMelA LS S oR wAstA shamEe TSt z2tel o)

ST S o)
ox
off
2

_[

4 2 st KeC0wS JRIeR B4 UBAUITE U9 AT RS NUAA4S Yt
PAHAT F LRB NEAFFIA FAUEE, ABE 59 Rol/l RoFILE WY B Lo
A QurgoR 9o Aolhe Uit e & 4 Udl rJr et SRR Aot oledt AF

s Aol Hate ek gic.

Abstract Recently, studies of vibration control performance improvement of tall buildings connected by a
sky-bridge have been conducted. In this study, the effect of difference of natural vibration periods of two
buildings and install location of a sky-bridge on vibration control performance has been investigated. To this
end, 40-story and 50-story building structures were selected as example structures. Analytical models were
developed by varying the natural period difference ratio from 1.0 to 1.5. Artificial earthquake load based on
KBC2009 was used as an excitation for time history analyses. Based on numerical simulation results, it has
been shown that control performance for displacement and velocity of tall buildings connected by a sky-bridge
is improved as the difference of natural periods of two buildings increases and the linked story becomes
higher. However, in the case of acceleration response, it shows a counter trend compared to displacement and
velocity responses.
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[Fig. 1] Analytical model of example structure
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[Table 1] Properties of LRB
Stiffness Po§t yield Yield V.emcal
(kN/cm) stiffness strength stiffness
(kN/cm) (&N) (kN/cm)
422 4.1 72.6 1351.04
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[Table 2] Natural vibration periods of examples
40-story Bldg. (T40) 50-story Bldg. (Tso)
4.0 sec (1.0:Tso)
4.4 sec (1.1:Tao)
4.8 sec (1.2:Ty)
5.2 sec (1.3-Tao)
5.6 sec (1.4:Tso)
6.0 sec (1.5-T4)

4.0 sec




Abel7) etk el Al All4d A6, 2013

04%101W 7|0] Elh 40é 2%o] 7t med 797

F71ok ol W A WGl & ol el 1t
EW* Hie} k. 3ol YERH Hie} Zro] 3%
FAATLE0] 90%7F e AL o 4 Uk B AT
oAl LFA[EIA 9 AFtolH S a4 203} HE
7] syt

[Table 3] Natural periods and modal participation mass

Mode Period Mass(%) Sum(%)
1 4.00 63.21 63.21
2 0.73 20.85 84.06
3 0.30 7.02 91.08
4 0.18 3.29 94.36
5 0.13 1.75 96.11
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[Fig. 3] Acceleration time history of artificial earthquake
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[Fig. 4] Peak displacement of 50-story building



9 sztolHslA] MA9IAe] BE AEEHF

RMS displacement response ratio (%)

-]
=]

40—

Link 40
Link 30
Link 20
Link 10

11 1.4 1.5

1.2 1.3
Period ratio (T;,/T,,)

[Fig. 5] RMS displacement of 50-story building
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[Fig. 6] Peak velocity of 50-story building
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