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ABSTRACT

The quietness of a living space greatly affects the quality of life of its residents. To maintain the

quietness of an indoor space, a solution is required for the floor impact sounds that have over the

years generated several civil complaints to the National Noise Information System. Accurate measure-

ment and evaluation of the floor structure are important factors for solving the floor impact sounds.
To reproduce the sound effect of children running on the floors accurately, a new impact source is

designed that complements the current standard impact sources. Prior to the designing, the important

factors were investigated via a questionnaire answered by experts. The experts' opinions reflected that
further information was required about the step length and velocity of children running. Experiments
were conducted to collect this data. The results showed that the factors showing positive correlation

with the step length and velocity were age, height, and weight. The gender of a child was not re-
lated to the step length and velocity. To depict the step length and velocity based on the inves-
tigated data, the radius and angular velocity of the impact parts of the new impact source was

calculated.
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Fig.2 View of children's running experiment (an eight
shape)
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Table 1 Mean value of experimental data (straight line)

Ace| N Step length Velocity The number of
g [cm] [m/s] (Hz) | step per second
2 8 452 1.56 (3.45) 3.51
3 9 58.1 1.94 (3.34) 3.45
4 |11 66.6 2.28 (3.40) 3.47
5 5 71.7 2.54 (3.25) 3.27
6 |12 81.8 2.68 (3.27) 332
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Fig. 3 Relation between children's age and step length
and velocity
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Table2 Mean value of second experimental data(An eight-

shape)
Age| N Step length Velocity The number of
[cm] [m/s] (Hz) | step per second
2 |11 32.9 1.04 (3.15) 3.22
3111 48.9 1.55 (3.16) 3.23
4 17 51.1 1.80 (3.52) 3.57
513 56.1 1.70 (3.03) 3.11
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Table3 Radius and rotational velocity of simulator
calculated by children's running data

Type Radius Period Rotational
yp [em] [s] velociry [deg/s]
Straight line 49.5 0.2 290.0
Eight-shape 32.5 0.2 208.3
Mean 41.0 0.2 251.2
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