AAGERERE 20 & 1 %5 (1990) 43-48

FERESTS VEFEOBEECBT A 2H R
WBEY S FEOEEB®RF—

CR:IE R AN IR A I
CERR 2458 10 B2, FR24E7 H 17 B2

A Study on the Hardness of Junior High School Grounds

—Comparative Study of Elementary School Grounds—

Yukihiro TomiTa, Yoshiki YaAMADA and Iwao MARUTA

Sports establishment of good and bad had influenced on ones will to play and so on.
All weather surface was used in sports establishment, The influence on human had been
studies by many researchers. The results of these many researchers were sports grounds
surface. There were very little researches in school ground surface. We were discussed in
the hardness of the surface soil mechanics on elementary shool grounds.

In this paper we would reported on two or three findings we had made by comparative
study of elementary school and junior high school grounds.

We selected 9 junior high schools in NAGANO. Items of hardness test were penetration
test, shearing test and elastic test. Items of physical test were mechanical analysis of
surface soil, moisture test and permeability test.

The following results were obtained;

1) The significant correlation between penetration resistance (¢ 6.5mm) and shearing
resistance was marked (P<0.01). It was the same result as elementary schools.

2) The significant correlation between penetration resistance (¢ 6.5 mm, and ¢ 4.5 mm)
and elastic settlement was marked (P<0.01).

3) The significant correlation between penetration resistance (¢ 4.5 mm) and moisture
ratio was marked (P<0.05). It was the same result as elementary schools.

4) The significant correlation between elastic settlement and moisture ratio was marked
(P<0.01).

5) The hardness of the badly drained increased more than that of the well drained. It
was the same result as elementary schools.

It was necessary to control moisture of surface soil in order to fixed the hardness.
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Fig. 1. The results of penetration resistance
in junior high school grounds.
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Fig. 2. The results of shearing resistance in
junior high school grounds.
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Fig. 3. The results of elastic settlement in
junior high school grounds.

r=0567 .
4= p<001

Shearing resistance {kg)

1

/A 1 ! L I ! ! L
[} / 40 60 80 100
Penetration resistance (Ibs) ¢ 6.5 mm

I
120

Fig* 4. The relationship between penetration
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Table 1. Moisture ratio
Junior high school Mo1stz1%e) ratio
B—1 5.1
B—2 8.5
B—3 8.6
B—4 8.0
B—5 3.6
B—6 2.8
B—7 2.4
B—8 8.5
B—9 2.6
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Table 2. Mechanical analysis of the surface soil

Grain sige ;
. . Uniformity
Junior high school Under Coefficient
4.8 2.0 0.85 0.4 0.25 0.11 0.075 0.075 mm
B—1 0.6 10.5 38.6 60.2 72.8 92.1 96.2 100 6.31
B—2 0.6 16.4 43.9 60.4 69.3 92.1 93.5 100 7.54
B—3 0.6 12.7  36.7 56.1 68.7 91.1 93.1 100 6.17
B—4 5.6 16.8 42.1 63.0 75.7 95.1 97.7 100 6.43
B—5 1.1 8.3 26.9 53.3 71.0 92.7 95.0 100 4.46
B—6 0.8 10.6 33.8 56.3 73.2 96.0 97.7 100 4.80
B—7 0.8 11.4 34,6 57.8 73.6 92.4 94.5 100 6.00
B—8 0.3 8.8 34.0 56.5 72.8 92.5 93.8 100 5.54
B—9 0.1 11.6 35.4 62.2  79.0 95.7 97.4 100 4.35
Table 3. The results of permeability test in
junior high school. 10p
Junior high Surface
school 1st drop drainage Last drop = 8t
B—1 19723/ 48742 60710’ e
B—2 8718/ 958" 17/35!7 2 er
B—3 1175577 18/36/7 27/057 E
B—4 2116 4473077 53/30" 2 4L
B—5 1056 19197 3250”7 =
B—6 107137 317557 4674077 ok
B—7 533" 167107 21’187
I 4 17 ’ 2 ’
B—8 7’36 8730 167307 L// 1 . | . . x ,
B—9 Va9 2200 3430” 0 6 7 8 9 10 11 12
Elastic settlement (mm)
Fig. 7. The relationship between Elastic set-
tlement and moisture ratio in junior
10+ r=-—.887 high school grounds.
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Fig. 6. The relationship between penetration
resistance and moisture ratio in junior
high school grounds.
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