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Studies on Development of Evaluation Method for
Wood-Based Floors
Part 1. Evaluating the Attenuational Capacity of Human
Locomotor System due to the Acceleration
at Several Parts of the Human Body

Tadashi Doi, Michio Mryano, Shigeki WATANUKI

and Yoshikazu NAKANE
Faculty of Science of Living, Osaka City University.

Experiments were conducted to compare the impact on several parts of the body caused
by the striking of the heel during human gait.

In these experiments, five kinds of wood flooring that have differing levels of light
weight-impact sound insulating efficiency were used.

The obtained results were as follows:
1) The generated acceleration at calcaneus varied with the difference of flooring. Accord-
ing to the regression analysis, the open polygonal relationship between bound back coeffi-
cient of floor and acceleration of calcaeus was determined.
2) The impact force given to the calcaneus propagated from the heel to the forehead after
most of the force being absorbed at the ankle and the knee. We found direct correlation
between the subjective feeling of floor pliabilty and the force to the leg.

Therefore, it was suggested that the measurement of the force to the ankle and the knee was
important in evaluating the efficiency of floors.

‘ (Ann. Physiol. Anthrop. 12(1): 11-16, 1993)
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Table1 Specifications of wood floors used for test

specimens.
N Lightweight- | |
T Size* . tsound weight/area| Bound back Contai
mmpactsoun ontain
e (mm) ,p ) (kg/m?) | Coefficient**
insulation

Acrylic fib t

A [1818x910x21| LL45+ | 9.65 |0.254%0.007 | 0 o e
upon type B floor
Pl d and

B |1818x910x17| LL45 8.73 | 0.281+0.013 | > o0c @n
Polyurethane
Pl d and

C |1818x910x20] LL30 9.46 | 0.438=0.010 |~ o0¢an
Polyurethane
Pl d and

D |1818x910%13| LLS5 6.50 | 0.33a20.009 [ O o0¢an
Polyurethane
Plywood coarted

E |1818x910X15| —— 8.71 |0.360%0.009 )
by ceramic

* Length X width X thickness, with plywood approach floor 910 X 910 (mm)
** Mean value + Standard diviation
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Fig.1 Typical accelerogram from human locomotor
system.
L : resulted from left leg heel strike.
R : resulted from right leg heel strike.
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Fig.2 Mean acceleration caused by heel strike mea-

sured with accelerometer on several parts of the
human locomotor system.

I : calcaneus, II: medial malleolus, III: lat-
eral condyle of femur, IV: lumbar vertebrae
(L4), V : forehead
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Fig.3 Relationship between bound back coefficient of
wood floors and acceleration at the calcaneus
caused by heel strike.
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Fig.4 Attenuation rate of acceleration at each mea-
surement site.
I : calcaneus, II: medial malleolus, III: lat-
eral condyle of femur, IV: lumbar vertebrae
(L4), V : forehead
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Fig.5 Attenuational load at the leg for five types of
wood floors (cf. table 1). Values are means and
standard errors.

% P<0.05 when compared to the type A floor.
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Fig.6 Relationship between the attenuational load at
the leg and the degree of subjective feeling of
hardness for test floors. Vertical line shows
subjective feeling (+1: soft, 0: neutral, —1:
hard).

Values are means and standard errors.
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