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Abstract

In this paper, a springboard for diving is analysed to find out how much force a diver should apply to reach specific height when
the diver jumps. The springboard is presumed to Co-rotational plane cantilever beam(CR-beam), so EDISON program related to
Co-rotational framework is used. The force of the person is supposed to sine function and the demanded height is fixed. Same
velocity makes same height regardless of diver's weight. So, the velocity of springboard when the feet of a diver are separated from
the springboard is a main factor of the analysis. The result shows that there is no association between deformation and weight and
also between velocity and weight. That is, the required force to reach a optimal height is fixed whatever the diver's weight is.
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Fig.1 A small movement from the current configuration.
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Property Numerical Value
Length(m) 5.0
Area(m?) 0.02368
Density (kg/m?) 2.71x10%
Young's Modulus(GPa ) 71
Moment of Inertia(m?) 4.4513 10" ¢

Table.1 Property of the model
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C=65.5kg x 9.80665m/s> = 642.33558 N
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Fig.2 Vertical deformation and velocity of spring board
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Maximum
Loading Case | qeformation _
(em) velocity (m/s
cm
)

A5500 84.23 7.571
AB600 85.67 7.708
A5700 8711 7.844
A5800 88.55 7.98
A5900 89.99 8.117
A6000 91.42 8.253

Table.2 deformation and velocity of diving board
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Fig.4a Comparison of deformation between different weight divers
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Fig.4b Comparison of velocity between different weight divers

( m a X i m u m | maximum

mass (kg) deformation(cm) velocity (m/s)
55 86.11 7.829
60 86.36 7.832
65.5 86.64 7.837
70 86.86 7.840
75 87.11 7.844

Table.3 deformation and velocity of diving board
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55 539.3658 1056.7970
60 588.3990 968.7304
65.5 642.3356 887.3866
70 686.4655 830.3403
75 735.4988 774.9843

Table.4 Required force divided by weight
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