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Abstract: Aiming at the comfort problem of outdoor viewing platform under pedestrian vibration, this paper reviews the comfort
level evaluation methods and standards of similar projects at home and abroad, presents the reference value and
analysis method of natural vibration frequency and acceleration response as the evaluation index of viewing platform,
and summarizes six basic steps of viewing platform comfort level analysis and evaluation. In the engineering practice
of a large cantilevered steel structure viewing platform, the natural vibration frequency was first used to evaluate the
vertical vibration frequency of the platform, revealing that the platform did not meet the comfort requirements. The
vertical acceleration response was further used to evaluate, three traffic levels and corresponding comfort levels of the
viewing platform were designed, and the corresponding human-induced loading modes for each traffic level were
formulated. Acceleration response was used as the control index to evaluate the comfort level. For cases that did not
meet the comfort level requirements, three vibration reduction and control schemes, namely reverse cable, increasing
structural stiffness and tuned mass dampers (TMD) , were developed. The three schemes all effectively controlled
the vertical acceleration response of the viewing platform, among which the reverse cable had the highest efficiency
and the vibration reduction efficiency reached 78%. The vibration reduction efficiency of the method of increasing

structural stiffness was 54 %, but the cost was high. The vibration reduction efficiency of TMD was well coordinated
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with the cost, and the vibration reduction efficiency of a 1.0 tons mass block can reach 79%.
Keywords: outdoor viewing platform; comfort evaluation standard; human-induced vibration; traffic level; comfort level;

vibration reduction and control
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Table 2 Main cross-section of the structure

S XA 4 2 AR A E /mm HARE/ ¢
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IR A AR 089X 7
ok — 056
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Table 3 Values of live loads converted to mass
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Table 4 Natural vibration frequency of structure
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Fig. 3 Main vibration modes of the structure
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Table 5 Natural vibration frequency evaluation'! 357
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Table 6 Pedestrian traffic level and comfort level
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CL3 7‘-/’\#‘ [min(0.5fo'78, [0 1505 oo)
1L v e 07>’oo) . Of N
KT TEERSFEEZERERAREILIT

Table 7 Suitable environment design for traffic level

and comfort level
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Table 8 Parameter values of pedestrian induced

vibration load

F
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s- - 52
05
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1.0
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0 05 07 10 12 17 21 2.4

MF / Hz
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Fig. 4 Reduction factor value
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Table 9 Human-induced load cases
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Table 10 Huwan-induced load cases of viewing platform
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TC4  P,,(t)=235cos(4.1nt) P,.(1)=17.7cos(4.84x¢)
L5 - - TC2-421 — TC3-421 —TC4-421
~ 1ot ‘
Eosp AR
B V‘HHMM‘W‘ (A
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B -0.5 |
=10t
-1.5 s " s . ;
0 10 20 30 40 50
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%ﬂb WWWWWWWWWWWW
= —04 L
_06 1 1 1 1 J
0 10 20 30 40 50
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b) THLP (1)
B 5 2EiRshnEE R R i
Fig.5 Vertical vibration acceleration time-history curves
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Fig. 6 Reversed cable
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Table 11 Load case parameters and calculation results

of scheme 1
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Fig.7 Time-history curves under P ,(¢) of scheme 1
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Table 12 Main sections of the structure of scheme 2
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Table 13 Load case parameters and calculation results

of scheme 2
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Fig.8 Time-history curves under P,,(¢) of scheme 2
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Table 14 TMD parameter values
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Table 15 Load case parameters and calculation results

of scheme 3
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Fig. 9 Time-history curves under P,(¢) of scheme 3
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Table 16 Comparison of vibration reduction effect
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Fig. 10 Comparison of acceleration response in three

vibration reduction schemes under TC4 traffic level
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