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ABSTRACT

To replicate scenarios involving multiple children simultaneously running, simulators for one, two,
and three individuals were developed. Experiments were conducted under various conditions to examine
changes in floor impact noise levels. For a rotating body with a diameter of 80 cm, the levels
ranged from 43.3dB to 38.9dB. A rotating body with a diameter of 90 cm showed levels ranging
from 44.5dB to approximately 41.7 dB. In the case of a rotating body with a diameter of 100 cm,
the levels ranged from 44.3 dB to 40.6 dB. The relationship between the first key variable of rotation
speed and the level for each experimental condition showed an R? value of at least 0.83, indicating
a strong correlation between the rotation speed and simulator level values, thereby establishing rotation
speed as a significant variable. Additionally, when a single rotating body was installed in the simulator,
the correlation coefficient for level changes based on weight was approximately 0.69. However, with two
or three rotating bodies installed, the correlation between level changes and weight diminished. Results
from multiple regression analyses revealed that both the rotation speed and weight of the simulator
had a P value of less than 0.05, indicating statistically significant conditions affecting floor impact noise
levels. Comparing with real-life situations of children jumping, the operation of the simulator may be

correlated with the speed and posture of children jumping.
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Table 1 Mean value experimental data(8-shape running)

Ace| N Step length | Velocity The number of
g [em] [m/s] step per second
2 |11 329 1.04 322
3 11 48.9 1.55 3.23
4 7 51.1 1.80 3.57
5 3 56.1 1.70 3.11
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Fig. 1 Relation between children’s age and step
and velocity(8-shape running)
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Step length 40cm
Weight 14.2kg
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Fig. 2 Specifications for 3 types of simulator rotating
body
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Fig.3 Conceptual diagram of the upper mount of a
simulator allowing for various diameters of rotating
body
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Fig. 4 Simulator mounts and simulator for simulating
multiple children running
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Table 2 Experiment overview and results

L Aeq Rotating Rotating Impact Time/ Impact
[Avg.] speed body counts/1 s | 3 turns [s] | counts/
Experiments No. (device meter) | weight [kg] 3 turns Remarks
(Y) (X1) (X2) (X3) (X4) (X5)
. 1 433 21.05 4.11 8.28 34
R"tagg‘fn:"’dy 2 39.0 15.40 142 3.08 11.05 34
3 38.9 13.40 2.66 12.80 34
4 44.5 20.08 3.62 8.28 30
Rotating body 5 434 15.40 153 2.71 11.05 30
90 cm
6 41.7 13.30 2.34 12.80 30
_ 7 443 20.90 3.26 8.28 27 Measurement
Rotelihg body s | 417 15.43 16.4 244 11.05 27 20
9 40.6 1339 2.11 12.80 27 | Radius 0.75 m
Rotating body 10 44.6 20.08 7.73 8.28 64
80 cm -+ 90 cm 11 43.5 15.43 29.5 5.79 11.05 64
12 41.6 13.39 5.00 12.80 64
Rotating bod 13 46.2 21.02 10.99 8.28 91
%0 cm 1 90 o em |14 | 426 15.43 459 8.24 11.05 91
15 40.5 13.30 7.11 12.80 91
Table 3 Children running and results
Details
LAeq Time/3 turns [s] Impact counts/3 turns | Impact counts/1 s
N cm kg
C1 131 38 39.6 7.6 253 3.33
C2 123 22 35.9 7.0 29.3 4.19
C3 119 24 30.9 8.2 333 4.06
C4 118 17 31.8 8.2 323 3.94
(05} 113 16 29.7 10.0 40.0 4.00
C6 112 20 28.1 7.6 30.3 3.99
(oy) 108 14 31.3 8.8 35.7 4.06
C8 106 18 37.4 7.1 343 4.83
(o] 105 15 322 8.2 35.0 4.27
C10 103 17 29.3 9.7 38.0 3.92
Avg. 113.8 20.1 32.6 8.24 33.4 4.05
Cl1, 10 55 40.2 8.8 64.7 7.35
C2,9 37 38.0 7.7 62.7 8.14
C3, 8 42 38.7 6.9 58.7 8.51
C4, 7 31 35.0 7.9 66.3 8.39
C5, 6 36 35.4 9.4 71.0 7.55
Avg. 40.2 37.5 8.14 64.7 7.95
Cl, 5, 10 71 39.3 9.2 99.0 10.76
C2, 6,9 57 37.2 7.8 89.3 11.45
C3, 4,8 59 38.8 7.7 84.3 10.95
Avg. 62.3 38.4 8.23 90.9 11.04
Cl1, 3,7, 10 93 42.1 8.6 118.0 13.72
C2, 4,6, 8 77 39.5 7.4 113.7 15.36
Avg. 85 40.8 8.00 115.9 14.49
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Fig. 5 Simulator gauge meter readings(—) and rotation
knob (o)
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Table 4 Difference between dB sum calculations and
actual impact noise level (L,.,)

Rotating body Rotating body Rotating body
80 cm (1) 90 cm (2) 100 cm (3)
433 44.5 443
39 434 41.7
389 41.7 40.6
Rotating body dB Sum Difference
80 cm + 90 cm (4) 1+2) 1+2)-(4)
44.6 47.0 24
435 44.7 -1.2
41.6 43.5 -1.9
8(1)12:1?31% Obcorﬂ};— dB Sum Difference
100 cm (5) 1+2+3) (1+2+3)-(5
46.2 48.8 -2.6
42.6 46.5 -39
40.5 453 -4.8
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Table 5 Multiple regression analysis

Independent

variable Equation R, R, P value
X1 Y =0.525 x X1 +33.775 R= 07})82 51(2)5 0.623
X1, X2 Y =0.524 x X1 +0.045 x X2 + 32.696 R= 08;1 5*_85: 0.696
X1, X2, X3 Y =0.541 x X1 +0.056 x X2 + (-0.057) x X3 +32.431 R= 0'8;‘; (%5: 0.696
X1, X2, X3, X4 Y =0.080 x X1 +0.062 x X2 + (-0.083) x X3 + (-0.781) x X4 + 48.364 R= 0-8;12 (5;5: 0.706
X1, X2, X3, X4, X5 Y= Eg;ﬁég - 7)2‘ ' (()-'3.11% ;)>i2 X+5 (1556;(;02(3 + R= o.gsi 51(2)5: 0.748

T X1 AlEdeIH Y SAESE (A7) Y FA4]), X2
£ A FAke), X35 129 viet 714 314
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