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Estimation of Impact for Outdoor Sports Surfaces
with New Impact Hammer Equipment

Toyoaki AOKI

Abstract

In this research, a new impact hammer equipment was applied to study the surface impact
of the outdoor sports surfaces such as the artificial turf, the natural turf, the artificial athletic
track, the clay track, and the tennis court in Biwako Seikei Sport College. The values of
impact acceleration (Ia) which were outputs from the detector with the impact hammer,
were the same within one day at the same site of the tested sports surfaces. The values of Ia
at the outdoor sports surfaces were as follows ; tennis court>artificial athletic track>clay
track>natural turf>artificial turf. The force reduction ratio (Fr) derived from the value of Ia
was effective in estimating the impact of the sports surfaces.

Key words : New Impact Hammer Equipment, Outdoor Sports Surfaces, Impact, Force
Reduction Ratio.
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Fig. 1 Schematic diagram of outdoor sport fields in Biwako Seikei Sport College.

A Artificial turf, B: Natural turf,
C . Artificial athletic track,
D : Clay track, E: Tennis court.
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Fig.2 Photograph of impact acceleration
detector on artificial turf in BSSC
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Fig. 3 Change in impact accelerations with time at outdoor sports surfaces (Oct.17,2003)
@ arttrack, B : clay track, A : natural turf @ : art.turf.



BB E AR E VBN AR—=Y =7 = 2 OEEE O 75

DM A E R (FREKHE00S) PBHRLHK
&ﬁ") f:o

3.2 Y—7 1 ZOEEIMEE S

Be FgEfHIC e —FL—2bH Y, 85
B Ifice oY —7 2 AR EET L L%
b0 TITT, UbhIHBAR—Y KFIHDa
YO —FEBBIOT AT 7V ERKIZO
WCBHDHBNMEEORNEEB I oz, 7272
L7 A7 7))V MEBICBEL T, M2 id
EHWHED ORI N LD T, WHIZ
OWTHIEEZB I %572,

B 5 1B TOREM & FREZ, BT
IR LN D AR =Y ¥ —7 = A TOEEN
HIEOWEM D KR U7z WX &M e
TH5MBI RV, FHEEHEDNT Y F%
TN AR A AR 2 % IR LR L 72

av ) — MEBROMEMAIRDKE L,
BNTT A7 7V MEBTHY, A AT
ZoF=2a—b, ERER LT v 7P
FECHIEMEAME S, DI —T7 228 L
TIZVA NIy o, RIRE, NTEEL o7

FA v oTI¥HM (DIN18032) T, »
LA TOMEN T Y 7)) — P TOYE
WART, COBERETL20MMETT ~
SV RO EMBEEZ DTS (1991) .

COEMEEOWPER (Fr: force
reduction) IZRDO X HICERSIN TV 5D,
72720, COWEFEEHE (%) THRLE
Bz HARY v 1 — e BRI & LT
EFL TS,

Fr= (Fc—Fi) /Fc (1)

ZZTCFclda vz ) — FoRICEEY %
T L7k S OGRS T, Fudlx7awit
BHCTORMEREITH L, KFEOHEAED
FralToXHIZLTRD7=,

i) (F) 13, WRmEE (la) & EiE
DR M) ZHVT, ROLHICERTE
%o

F=Ia x M 2)
(ITa HAL:m:-s?)

[ CEEOHEER bR, HEo 5K
LD ROBBADFHETE b,

Fr=1-TIai/Tac (3)

B 5 1R L 72l B o fEE 25X (3)
ARA L TRO 7 S AR O W RN FER & K

35 —
30 B 4.\l
— ¢ —
25 [
0 20 [ —o— Nol
g
ri“: 151 —— N02
—— No.3
10
—— No4
5t —@— Nob
0 Il Il
9:00 12:00 15:00

Time

Fig. 4 Change in impact accelerations with time at artificial athletic track lanes (Oct.20,2003)
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Table 1 Force reduction ratio (Fr) on sports
surfaces
Fr

material mean range
artificial track 0.561 0.033
clay track 0.767 0.017
natural turf 0.792 0.025
artificial turf 0.822 0.028
tennis court 0.523 0.021
asphalt road (fine) 0.059 0.368
asphalt road (rough) 0.444 0.225
concrete road 0

range=Fr(maximum)— Fr(minimum)
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Fig. 5 Comparison with impact accelerations of sports surfaces (Nov.4. 2003)
[]:Ia (n=5), M : Relative standard deviation (%).
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