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Development of evaluation system for dynamic characteristics with
two-dimensional nonlinear viscoelastic model of sport surface
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The purpose of this study is developing a dynamic characteristic evaluation
method for sports surfaces with two-dimensional viscoelastic model and simulation. Although the
movement of sports activities consists of various angle and magnitude impact forces onto the sports
surfaces, only the vertical shock attenuation and deformation, and horizontal frictional
characteristics are taken into account to the evaluation in previous methods. Therefore, a new
evaluation method is proposed to evaluate diagonal impact force and prolonged impact force which is
equivalent to the ground reaction force of human running. In this study, the parameter
identification method of the model for sports surface is proposed and confirmed the identification
accuracy. Finally, while the sufficient accuracy of identification was not observed in prolonged
impact data, the short impact used for previous evaluation method with various angle data were
reproduced by the simulation with proposed model and parameters.
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* - Vertical force produced by impact weight
: Horizontal force produced by an impact force F
: Vertical force produced by an impact force F
- Horizontal acceleration of measuring unit
- Vertical acceleration of measuring unit
: Initial parallelogram side link angle

1: Slider unit

Az: Slider rail

B: 3-Dimensional load cell

C: Vertical load cell

D: 3-Dimensional accelerometer

E: Contact plate
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¥ F, Fj, F, : Force appiied don the ir;lgact part ?ni horizontal/vertical element
—> . ./, - Horizontal and vertical force applied to specimen
cnlx, X) L {}1 : Mass of impact part " "

: Impact angle
Horizontal and vertical deformation
Horizontal and vertical deformation velocity

7. ¥ : Horizontal and vertical deformation acceleration
k() kp(x), k,(y) : Horizontal and vertical nonlinear clastic element
cp(x, X), ¢y, y) : Horizontal and vertical nonlinear viscous element
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