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ABSTRACT

Recently, many membrane structure buildings are constructed with the trend of multi functional and high

technological construction. The membrane structure has the characteristics such as distinguished architectural shape

which can make variable space creation and can make economic use of material. Therefore, it is in the spotlight of

sport complex, various concert hall,

and public service buildings. However, the acoustic study of membrane

structure has not been following up the increasing demand for the membrane structure. In this study, the acoustic

characteristics of membrane structure will be studied and analyzed using architectural acoustic factors based on

acoustic design theory. And also, the differences between theoretical exhortation value and outcome of study will be
studied with the basis of architectural acoustic material study.
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Table 1 Acoustics parameter

Explanation
Shms
[ prnar
Je 00000
p¥Dar

Classification| Parameters

D g =100% %
The amount of RT ) f °
(Reverberation |The time it took the sound
to decay the estimated 60dB
of its initial sound level was
measured by chronograph

and defined by Sabin.
50ms .
[ pxai
(%)
J, pivar

D30(Definition, | The distinctness ratio. Tt's the|
%) ratio of the sound energy in
the first S0msec after arrival of]
the direct sound at a listener's
position to the total sound
energy arriving

_ RASTI . ) IE

(Rapid. Speech T
’I‘_ransmiséion Index >to

* |index)

reverberation
time, sec)

D g =100x

Definition

evaluate Speech

Transmission with  modulation

frequency. ’ J

Table 2 Classification of membrane structure type
and material

structure. tyT

PR : TEFRON (PTFE
iClassification| @ar membrane )
’ ’ suspension . polyester

frame (PVC, PVF, PVDF)

Power amplifier .
s GG
Dirac running on B N

PC or notebook

Microphone amgplifier . + Lo
. Omni-directionat
tingIn 1 <‘I— —Cl microphone
Moasuring the 1

using the internally generated MLS or sweep signal.
Fig. 1 Measurement. equipment using MLS / Sweep signal
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reference to the other acoustical parameters)
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£ Speakeret #A] ALE%ES] Speaker System®] Ml Table 4 Measurement position -and point number

of £ AU 249 9AE FIH FRG F A LU |- Position . | Point number |

Yoz MAAAT, Fd FA$SF H4d9 PA systemolA  Microphone The seats 12 (P1~P12)

298 WA 248 AL FERedozrRE MLS Concert hall stage front 2 (Cl C2)
Al HAAA TMololaE o8l 2xsher) Sound and center ’

Sien HAAA Fadetel TSl A source | Experimental PA speaker | 2 (PAl, PA2)

The existing PA speaker 1 (PA3)
Table 3. measurement substance .

] substance . o
1) weather : clear, 28C~31C
relative humidity 75%

diti
concition 2) environmental sound Level :@ averageb0~
62dB(A)
t
measaremen RT / D50 / RASTI
item

1) Standard MIC / Calibrater (NC-73)

2) Sourd level Meters (NA-10) interior sound source(stage front)

3) Real-Time 1/1 ¥ 1/3 Oct Band Analysis

4) Professional audio Generator

(Sin, Square, Pink Noise, Polarity test) (MR-1)
measurement | 5) Analog Audio Analyzer (Level(RMS) VU &
equipment | Peak  Programmeter)/(Polarity Test Sweep
Recording) (ML-1)

6) Sound Measurement and Analysis 01dB
Symphonie system

7) Spectra LAB / USB DEVICE, Real Time
Spectrum_Analysis)

sound source MLS(Maximum [ength sequency)

sound source(center)

f:

the existing PA speaker

experimental PA speaker

P

the seats PP film the seats PP film

Fig. 3 Microphone and sound source position
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Fig. 4 Change of RT by sound source in 125Hz

Change of RT by PA speaker distance in 125Hz and 500Hz
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Fig. 6 Change of RT by speaker distance
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Fig. 8 Change of D50 by sound source in 500 Hz

Change of D50(%) by PA speaker distance in 125Hz and 500Hz
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Fig. 9 Change of D50 by speaker distance
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