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Researches on the Sport Quality of Natural-Artificial Turf
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Abstract: Athletic field turf should match the quality and interest of the public attraction regarded high-
level sports. The attraction itself includes a complex of many factors such as economy, science, technology
and management. Athletic field turf may include both natural turf and artificial turf. In order to take ad-
vantage of both types of turf, a new planting technique for natural-artificial turf has been suggested. Natu-
ral-artificial turf refers to the turfgrass system composed of natural turfgrass, special machinery manage-
ment, basic ground equipment and some artificial fiber materials mixed in the natural turf surface and root-
zone using modern mechanical equipment. To further understand the characteristics of natural-artificial
turf, this study reports bounce rate and rolling distance of natural-artificial turf after mimic traffic process-
ing is tested with natural turf as control. The twist friction, sliding friction, bounce rate and rolling dis-
tance of natural-artificial turf increase with traffic intensity. Group A4 and A6 show obviously higher twist
friction and sliding friction than other groups.

Key words: Athletic field; Natural turf; Artificial turf; Sport quality

1.1

. , BESTTURF

:2011-08-11; :2011-10-21
(BLYJ201101)
(1984-), s s , ,E-mail: byx172@163. com; * Au-

thor for correspondence, E-mail:hanliebao@163. com



38 20
(PE N 6 cm) 2
5 cm,
(Midnight) . (NuGlade) . 2.1
(Midnight Blue)3 (Poa prat- (FIFA) s
ensis L.) 2008 8 1:1:1 18 0.6~1.5 m" . 1 ,
g m -’ o
o A2 ;
1.2 )
’ ’ R A2 2010

(heavy stress, H) . (light stress, L) 2009 ,

(no stress,N)3 5 10 /
, 5 /.
(A0 2 cm(A2) .4 cm(A4) .6 cm
(A6).8 cm(A8) 4 )
5 . 3 , 1mX2
m, 10 em, (1]
2009 6 2010 6
1.3
2], «
LEXI
’ (2.4] o
? 45°, 1 m,
(FIFA) 0.75 kg« ecm™? ,
0.42 kg, ,
» i —
0.42 kg. 9.8 m=+s ?,
h=1m
E'U:%Wl cvf=meg-eh
v=4.43m-s ',
—alm s =4 43x -1
t t
st o

L(m):v't+%*'a'ﬁ

s U ' °

o

——Al -m=-A2 —e—Ad4 ——AH -O-ASR
85.00

. 80.00 ¢
: 75.00 |
70.00 ¢
65.00 ¢
60.00
55.00

H L N H L N

2009 2010
G I At

Traffic stress

1
Fig. 1 Variation of rebound height of Natural-Artificial
Turf under traffic stress
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Table 1 Bounce rate of natural-artificial turf %
2009 2010
Mixed treatment H L N H L N
A0 25.67 25.00 22.78 25.00 23.67 21.78
A2 27.22 24. 44 22.22 27.78 25. 44 22.78
A4 26.00 25.67 22.78 24. 44 23.89 21.11
A6 25.56 23.33 22.44 25.22 22.78 22.22
A8 26. 67 25.00 22.22 25.56 24.33 23. 89
2
Table 2 Theoretical value variation of rolling resistance acceleration of natural-artificial turf mes !
2009 2010
Mixed treatment H L N H L N
A0 0.63 2.08 2.30 0.92 1. 06 1.34
A2 1. 80 1.98 2.21 0.37 1. 06 1.34
A4 1. 29 1.61 2.53 0. 24 0. 66 0.92
A6 1.56 2.24 2.37 0. 66 1.23 1. 40
A8 1.79 1.83 2.53 0. 66 1.10 1.40
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Fig. 2 Theoretical value variation of rolling distance of natural-artificial turf under traffic stress
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Table 3 Traction coefficient of natural-artificial turf

2009 2010
Mixed treatment H L N H L N
A0 1.53 1. 46 1. 39 1.53 1. 44 1.38
A2 1.61 1.51 1. 48 1.48 1. 39 1.31
A4 1.65 1.58 1.49 1.61 1.53 1.42
A6 1.67 1. 60 1.57 1.59 1.54 1.47
A8 1.54 1.43 1.41 1.48 1.47 1.43
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4
Table 4 Coefficient of sliding friction of natural-artificial turf
2009 2010
Mixed treatment H L N H L N
A0 1. 56 1. 54 1.53 1.56 1.50 1.46
A2 1.65 1. 60 1.55 1.53 1.46 1. 40
A4 1.69 1.61 1. 56 1. 68 1. 60 1.53
A6 1.72 1. 69 1.59 1.67 1.59 1.52
A8 1.63 1.53 1. 46 1.56 1.51 1.44
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