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Analysis of Natural Frequency According to Span of Foot-bridges
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Abstract - In Seoul, total 166 places of foot-bridges were constructed but a study on correlation between resonance occurrence
status by gait vibration and natural frequency by each span and that between span based on structural system and natural
frequency is very unsatisfactory in reality. Consequently in this study, time series wave form, power spectrum and natural
frequency were analyzed based on resonance occurrence by targeting 65 places of foot-bridges being constructed in Seoul
through convenient and simple portable vibration meter.
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Table 1. Vibration survey™

Seoul  |Other 5 major cities| Total
vibration | 23(35%) 8(12%) 31(47%)
no vibration | 23(35%) 12(18%) 35(53%)
Total 46(70%) 20(30%) 66(100%)
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Fig. 1. Footbridge fundamental frequency as a function of
span”

Table 2. Relationship according to construction types'™

Constructi . . . tit
onstruction Relationship Quantity Quantity
types hatched area
39
Concrete f= o 45 12
3!"
Steel /= LOis 16 3
, 2
Composite /= 08T 6 1
33.6
Total f= Jo 0 16
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Fig. 3. Frequency by span®

2 71200 Fig, 38 AR Eme] A7 140550}
o] AUTAE Lhepdl Aolth, B Hayae] /] Bzt
77 e gafet NEL Ak FRL HA ke A

w3 78S AR BEie)

4 QE47E BANES0h AXSA] YEE Sofopaitt,
ASHAES 5 BER D9REL0) W theat 2
SRFSE 2Hz AF1.5~2,3Hz)0] ], 57 31

71&0] AEAS = Fig, 49 Zo] AR 7H5=A, Al
% 2747](Signal Conditioner), FFT 47| 52 z}2} 2t
Feojof 5, o] AJARIE S Skt At a7 Hlo]
28k B3 ARHE o8]t B Algto] e Em,
o] A= U 2E A AE7Mto] g4 AHEE 4= =
o] ek, U & MAsAS7= A, AE 54

, FFT #£47]7} dA|gkeof Qlar Adwkele A AR

Fig. 4. Vibration measurement system'

i

22 A26A ASET(EA A1323) 20149 109 377



Email Data

Fig. 5. I-Phone app of vibration instruments (vibration app ver.
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Table 3. Vibration measurement application review!”™

Forcing |Sampling |Sample| 1st | 2nd | 3rd | Average
length | (Hz) | (Hz) | (Hz) | (Hz)

(Hz) (Hz) (sec) | error | error | error | error
2.01 | 2.01 | 1.99 2.00
0.50%10.50%(0.50%| 0.50%
2.03 | 2.00 | 1.98 2.00
1.50%10.00%|1.00%| 0.83%
2.00 | 1.99 | 2.00 2.00
0.00%10.50%(0.00%| 0.16%

frequency| rate

51.2

20.0 2.00 102.4

204.8
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Fig. 7. Mobile-phone calibration (3rd in 204.8 — 2.00Hz)!”
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Fig. 9. Vibration method™
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Steel
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*

5.2 953 XIsAE Ayt 37 2.1 37.0 77.7 besﬁlox) 34.8 2.83
Sl AT AEle (S 38 3.0 38.5 115.5 bea?;e(il(’x) 353 3.09
T8 A AS71E S5t AEAS tid HEL 6574 Steal

N B 0 2] = A O A] oo 5 39 3.9 339 132.2 bcamc(lcm) 35.5 3.45

3 p{u 4 L AIA|E ya ETIAS!

2 of it} Al A S AAB e Zh Hik i) 2 40 47 49.0 230.0 Arch 35.7 6.09
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2 Rele), ASUA HELo] A AEE B Eol s
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A est7] = sF3ick Steel
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A 2FAS 25, arls T S Ao A= iecl
46 3.0 44.0 132.0 bcasmc(lcm) 376 3.38
Steel
47 4.0 39.0 156.0 beam(pipe) 377 2.12
Table 4. Summary of the foot-bridgesm 48 4.0 40.0 160.0 | Steel rahmen | 38.0 344
49 4.0 44.0 176.0 | Steel rahmen | 38.6 343
No Width Length Ared | gyucture e | 5PN E 50 2.8 40.0 1120 | Steel rahmen | 38.7 327
. [m] [m] [m] ucture type [m] requency
51 4.0 43.0 172.0 Steel rahmen 39.2 2.78
! 4.0 220 880 | Steel rahmen | 159 8.33 52 5.0 70.2 351.0 | Stecl rahmen | 404 3.38
Steel
2 40 18.2 72.8 beam(box) 16.0 8.29 53 5.0 433 265 | Steel 41.0 1.99
Steel cam(pipe)
3 28 200 56.0 beam(box) 174 7.02 54 40 450 180.0 besﬁlox) 420 2.80
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4 4. 2. : . :
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Steel Steel
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Fig. 12. An example of vibration tests (No.50)
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