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The purpose of this study was to compare the sound insulation and environmental noise of a
__log-house with those of a reinforced concrete (RC) house finished with wood-based materials.
" Measurements of soand | pressure lével differences wére thade using the-suter-sound-source-method————-
in accordance with JIS (Japan Industrial Standard) A 1417. The noise level was measured as
described in JIS Z 8731. The sound level analyzer consisted of a random noise generator (RION SF
-05), a power amplifier, a speaker (RION S5-02), a sound level meter, and an octave band analyzer
(RION NA-29). On the basis of a 500 Hz frequency, the order of sound pressure level differences in
a log-house was: door (23dB) >walls (17 dB) >window (15dB). The order in a RC house was:
walls (16 dB) >door (15 dB) >window (13 dB). After being finished with wood-based materials, the
sound pressure level difference of the RC bouse increased to 19dB. After the placement of wooden
desks and chairs in the log-house, a decrease in the indoor space the equivalent continuous sound
level (Li.g) of about 1-2.dB was obtained.
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1. INTRODUCTION

Enviromental noise has a great influence on human
life. Therefore, how to improve the living space and
decrease the noise pollution are important to our
quality of living.!® The wood and wood-based
materials used in a building play a very important
role for the acoustic property.~" The purpose of this
study was to compare the property of sound insula-
tion between a log-house and a reinforced concrete
(RC) house® Furthermore, the improved efficiencies
of the wood-based materials that were used in the
buildings, such as panels, floors, and ceilings, also
were investigated.

The log-house prevails in Taiwan. On the object of
testing and analysis, only the measurements of the air
borne sounds were considered. The methods for
expressing the properties of sound insulation include
(1) the sound transmission loss (TL), and (2) the sound
pressure level difference (D). That is, the first is used
in acoustic experiment rooms to measure the prop-
erties of sound transmissions of wall boards or mate-

2. EXPERIMENTAL PROCEDURE

2.1 Tested-houses
The tested-houses were a yellow pine (Pinus sp.)
log-house and a RC house as shown in Fig.1. Note
that their sizes, volumes, and directions are the same.
These houses were built on the balcony of the For-
estry Building (Dept. of Forestry, National Chung-
Hsing University, Taichung, Taiwan). The area of
each house was very small, about 18 square meters
328cm (W)*x550cm (L)*. The RC house was
furnished with China fir (Cunninghamia lanceolata
(Lamb.) Hook.) panels (9cm (W) x1.8cm (T)*Y), a
red oak (Quercus sp.) floor (1.5cm (T)), and an
insulation board ceiling (30cm (L) X30cm (W)).
The mean spund pressure level differences of the
walls, window, and door in the RC house were mea-
sured. Six wooden desks and 12 chairs were placed in
the log-house as shown in Fig.2, to evaluate their
effects.
2.2 Testing methods
The testing methods were according to JIS (Japan

-—=—rials;-and-the-second-always-is ‘used to evaluate the" “——Indutidl~Stunidard)-A-1417=1978; Methiod for Field ™

properties of sound insulations of wall parts of build-
ings.

Measurement of Sound Pressure Level Difference and
JIS Z 8731-1966, Methods for Measurement of Sound
Level. Neither the log-house nor the RC house had
any conjoint wall. Therefore, the outer sound source
method (Fig. 3) was used. During the experiment, the

W( ) B: height T: thickness L: longth §: dismeter,

Fig. 1.

Elevation view of tested houses and the structures of doors and windows.

** W: Width, T: Thickness, L: Length, H: Height.
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Fig.2. The pictorial drawing of wooden desks and
chairs in t}}e testing log-house.
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Fig.3. Instrumentation equipment for the outer .

Tt TEoutid source method.
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Fig.4. The measurement points of the outer sound

source metbod ; (2) wall and room, (b) inter-
nal wall and outer wall.

instrument system consisted of a sound level meter
octave band analyzer (RION NA-29), a random noise
generator (RION SF-05), and a speaker (RION S§-
02). The processes of testing were as follows : (1) five
testing points were set in the room, on the door, a
window, and a wall as shown in Fig.4; (2) speaker
was set at the corner of tested-house at an optical
angle of 45° and a distance of 2 meters; (3) micro-

phone was 1.2 to 1.5 meters in height, and 0.5 meter
away from the wall; (4) measurements were taken in
the order of testing point 1, 2, 3, 4, 5. The center
frequency of the octave band measured was 125, 250,
500, 1,000, 2,000, and 4,000 Hz. The reading time for
each frequency was one minute. (5) the frequency
weighting network was A-weighting; (6) formula-
tions applied in the mean sound pressure level differ-
ence followed JIS A 1417.

The improvement effects of setting wooden desks
and chairs in the log house were measured by the L,ge
difference. The environmenta} noise level was deter-
mined by the preferred noise criteria (PNC) method.

3. RESULTS AND DISCUSSION

3.1 The sound pressure level differences of the tested-
houses

The log-house had greater sound pressure level
differences on the door and window, but the sound
pressure Jevel differences on the walls of the log-house
and the RC house were nearly the same. On the basis
of a 500 Hz frequency, the order of sound pressure
level differences in the log-house was: door (23
dB) >walls (17 dB) >window (15dB). The order in
the’ RC house was: walls (16 dB) >door (15dB) >

window (13 dB) as shown in_Figs.5, 6, and 7._The__

center frequencies of the octave bands measured were
125, 250, 500, 1,000, 2,000, and 4,000 Hz, and were
expressed in logarithmic values in this study.

The results showed that the sound pressure level
differences of the door, window, and walls of the
log-house were better than those of the RC house ; the
main reason may be the greater absorption power of
the inner surfaces of the log-house. The diversity of

“sound pressure leve!l differences of the doors between

the log-house and the RC house were greater than
those of the windows and walls because the construc.
tion leakage defects of the walls and door of the
log-house would cause inferior air tightness on the
one hand” and on the other hand, the wave-like and
rough wall surfaces would lead to an increase of the
total wall area.

3.2 The sound pressure level difference of the RC
house which had been finished with wood based
materials

The sound pressure level differences of the RC
house that had been finished with wood-based mate-
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Fig.5. The sound pressure level differences of doors door of the RC house (after finishing with
of the tested houses. wood-based materials).
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Fig. 7. The sound pressure level differences of walls walls of the RC house (after finishing with
of the tested houses. wood-based materials).
rials increased from 16 to 19 dB for walls, from 15 to 5
19dB for the door, and from 13 to 19dB for the § .
window, as shown in Figs. 8, 9, and 10. . 5 3
The absorption power of the RC house was im- s
-proved after being finished with wood-based mate- ! 2
rials. It seems that the effects are the most obvious at =}
250 and S00 Hz, 5 ol B 1l B8R 9 Y K
3.3 The improved effects of the log-howse which had * mmmuy&ﬁ:’m
been fuernished with wooden desks and chairs Fig.11. The Ly, difference after furnishing wooden
The L., difference decreased 1-2 dB in the jndoor desks and chairs to the log-house.

space of the log-house when it had been furnished
with wooden desks (6 pieces) and chairs (12 pieces) improved with this furniture due to the damping of
as shown in Fig. 11, The acoustics of the room were the saund waves in the room, resuiting in a smaller
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Fig. 12. The environmental noise levels of the log -

house and the RC house (after finishing with
wood-based materials) (1 KHz, 24 hr).

Laca:
3.4 The preferred notise criteria (PNC) of the tested-
houses
The environmental noise levels (1 kHz, 24 hr) were
39dB in log-house, and 42 dB in the finished RC house.
The environmental noise levels in both house were of
medium qualities as sbown in Fig, 12.

4. CONCLUSIONS

(1) The log-house had greater sound pressure level
differences for the door and window, where as the
sound pressure level difference of the walls of both
the log-house and the RC house were nearly the same.

from 13 to 194dB for the window.

(4) After the placement of the wooden desks and
chairs in the log-house, 3 decrease in the indoor space
L,oq Of about 1-2 dB was obtained. '

(5) The environmental noise leve! (1 kHz, 24 hr)
was 39dB in the log-house, and 42 dB in the finished
RC bouse.

Acknowledgement Research project was spon-
sored by the Council of Agriculture, R.O.C. {79 Agri-
culture Construction-7.1-Forest-14 (5)}.

REFERENCES

1) Ginn, K. B.; B and K Acoustical Equipment Co.,
Denmark, 1978, p. 140-141.

2) Sou, H.Z.; Chuang, G. A.: “The Environmental
Protection Administration Government of R.O.
C.”, 1987.

3) Jian, J.M.; Lai, L.P.; Wang, W.: Academical
Exsay of the Acoustical Soc. of R.0O.C., 3,-233-240
(1990).

4) Chuang, C.H.; Chen, T.Y.: J. Nat. Chiayi Inst.
of Agnic. R.O.C,, 22, 121-135 (1990). .

5) Chuang, C.H.; Chen, T.Y.; Chen, K. T.;

" Wang, C.N.: Q J. of Chinese For., R.O.C., 23

(1), 29-36 (1990).

"T77(2) On the basis of a 500 Hz frequency, the order of

sound pressure level differences in the log-house was:
door (23 dB)>wall (17 dB)>window (15dB). The
order in the RC house was: walls (16 dB) >door (15
dB) >window (13 dB).

(3) The effects of wood-based materials that bad
been used in the RC house were obvious. The sound
pressure leve! differences had been increased from 16
to 19 dB for walls, from 15 to 19 dB for the door, and

6) Hsia, C.J.; Hsu, K.J.; Fu, Y. H.: Forest Prod.
Ind. R.O.C., 8(2), 39-55 (1989).

7) JYian, J.M.; Lai, L. P.: Acedemical Essay of the
Acoustical Soc. of R.O.C., 3, 177-182 (1988).

8) Chen, T.Y.; Chuang, C.H.: Forest Prod., Ind.
R.O.C., 9(4), 31-38 (1930). '

9) Watanabe, H.; Okuyama, T.: Mokuzai Gakkas-
shi, 40(2), 165-169 (1994).



