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A Study on the Improvement of Room Acoustic through the
Remodeling of Multipurpose Cultural Performance Hall

Dong-Uk Kim

Interdisciplinary Program of Acoustic and Vibreation Engineering
Graduate School

Pukyong National University

Abstract

People of all social stratum and generations of human “beings get to have
cultural demand’ that only the .privilegedclass could “have thanks to material
affluence from economic development and rapid growth. This expansion of
cultural demand led to the rise of status of multi-purpose performing arts centers
where people can communicate directly each other. Hence, multi—purpose
performing arts centers became an important space asa bridge that gathers
organizations, locals, students, and residents together.  However, the lack of
recognition for professional:sound design in the centers led to sound design that is
not appropriate for the characteristics of the ‘space;~so the centers can’t provide
performing arts environments appropriate for various performing arts.

Therefore, this study aimed at providing solutions for architectural and acoustic
problems of multi-purpose performing arts centers by measuring architectural
sound before construction, predicting the improvement of sound by using sound
simulation, carrying out comparative analysis of sound performance by critical
sound elements through measuring architectural sound after construction, taking
the Community Center of J.

The center could not provide sufficient the sense of volume because sound could

not be delivered evenly to seats due to the indiscreet construction of sound



absorption and the narrow reflection part of the ceiling. In order to these
problems, we attached diffusion panels to the walls to intensify reflection sound
and plan to the construction of sufficient reflection section on the ceiling, and
carried out sound simulation in order to examine the suitability of our plan and
the attainment of our goal for architectural sound after measuring sound.

(1) In terms of time of the reverberation time, we measured architectural sound,
and this suggested that the echo continued in 2.09 seconds. This result was
similar with the result of our simulation, and showed us that the center became
the performing arts center appropriate with sufficient echo.

(2) In terms of the definitien, the definition went down as 30~35 % in our
simulation and after the construction from 40 % that was “the measurement before
the construction. This is appropriate for a music hall:

(3) In terms /of clarity, thesmeasured after the construction was -0.65 dB. In
other words, the B grade music hall became the A grade music hall with -4~0
dB and with the sufficient and filled sound environment.

There were differences " between the sound simulation data and the data
measured after’ the construction. due to parameters like temperature, humidity,
measured conditions, and. implementing methods of -3D modeling.  Especially,
indexes of articulation “like sound 'articulations and music™ articulation had a high
degree of error, so we may improve-sound more precisely if we have more precise
parameters.

If the results of our study are utilized for sound improvement of similar spaces
with multi-purpose performing arts centers of our study, the results can be so
useful for the construction of professional performing arts with the sufficient sense

of sound and diffusion.
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3} g H e 4 9
SPL SPL=20logL- [dB]
(Sound Pressure Level) »,
e -~
- Pz(t)dt
Gio
Gy, = 10log——— [dB]

(Overall Strength)

f Pi(t)dt

RTeo S9o] AR T 60 dB #ATE wi7tA] AL ¥ =
oo (Reverberation Time) A1 ZE
="
ok EDT o] AR F 10 dB 9 A& dFeZ 60
(Early Edcay Time) dB o] 73 w7tA] A8 e ARk
50ms 2()
dt
Dso
(Definition) Do = o
efinition f P(t)dt
0
80ms-
P2(t)dt
Cgo 0
(Clarity) Gy = L0log———[dB]
arity f PAt)dt
g5 80ms
P(t)dt
T4 U t )
(Center Time) !
enter Time P2 (t)dt
0
STI W 23 395 (Modulation Frequency) 2 o] &3lo] &
(Speech Transmission Index) AHdEdss Hrtsh] g A5

80ms
f P (t)dt

=

ro ol
ox

LF | 5ms [dB]
a 80m s
(Lateral Energy “Fraction) / P20t
0
80ms
. / PA(t)dt
(Lateral Efficiency) b= B
atera iciency / PAt)dt
0
/Slirrls Z( ) 2( )
P; tdt+/ P t)dt
RR RR: 1010g 25ms 80ms
80ms
(Room Response) / Pt)dt
0
(7)
TACC= d)h— | 7] < 1ms
d)”(o) * QD,, (0)
IACC

¢, (1) = 11m— f 7, (t)f (t+7—)dt
¢>H(0):/7 f7t)dt

(Interaural Crosscorrelation)
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