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1. Introduction
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Figure 1: Examples of structural damage due to rhythmic jumping Grey dots: Cycle-by-cycle (c-b-c); Dots in colour: Mean at each ® value; Circle in colour: Overall

mean on vibrating platform; Black circle: Overall mean on stationary platform

. Figure 5: Distribution of (a) Jump timing and (b) Impact factor achieved at three Fols
2. Knowledge gap and aim of the study g f (a) Jump timing and (b) Impact f

» Expected 25% population each in bins encompassing ® of 0, 90, 180 and 270°, but
. o E‘ To investigate the effect of the achieved maximum population at @ ~ 135° (Figure 5a) = Jumpers adjusted timing
La !EX|st|r1g models for predicting <| timing of rhythmic jumps to take off from a higher position and during the downward platform motion
Jump|r-]g—generated forces: » relative to platform vibration » Higher impact factor (IF = peak force/W) corresponded to ® between 0 and 180°
’ 'A_‘re_ inaccurate as based on and lower between 180 and 360° on the vibrating platform, compared to the %%
limited da.ta o _ 2 To improve models and stationary platform (Figure 5b) = Timing adjustment results in greater force q :
’ OverlookJuTnpbtlmlng [e;atlve Q  ctructural designs and ensure « Overall mean IFs at each frequency on both platforms are similar but c-b-c values are s
to structural vibration [1 = fa : :
3| safety, comfort and sustainability timing-dependent (Figure 5b) - Use of c-b-c values appropriate over mean values
3. Jump timing relative to vibration 6. Physical interpretation
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Trough Trough Figure 6: lllustration of n = n’ on the stationary platform Jumping on vibrating
Timing A vs stationary platforms
Vibrating platform i
ToF coincides with the platform’s peak BoC coincides with the platform’s peak ibrating platfo (Figures 5, 6 & 7)
position; BoC coincides with the trough position; ToF coincides with the trough /
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Figure 2: lllustration of jump timing relative to platform vibration g 7777777 v vl < é é similar to stationary
« Rhythmic jumping on vibrating platforms needs to be described by not onlythe | N~ ~ "7t~ ~ & platform
frequency of jumping (Fol) but also the timing relative to vibration (Figure 2) L BoC T ToF L T ToF L BoC T ,
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2.0, 2.4, 2_.8 H; (On control FoJ & timing Figure 7: Physical interpretation of four target timings Premature landing -
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amplitude) extraction of
D o achieved timing @ * Jump timing adjustment and the timing-dependent impact factor
Jump t.|m|ng (target): ° 10 test subjects " necessitate a timing-dependent model of jumping-generated force
, A'SE";' S]EF'g:hresf.z th'B) N with MoCap suit ” * Neglecting the effect of timing may result in load underestimation
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