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1. The project outline
The first concert hall for classical music was built in 

Hanoi by the Vietnamese themselves in a project that 
started more than 15 years ago. Figure 1 shows the loca-
tion of this concert hall, Table 1 its outline and Figures 2 
and 3 show the interior and drawings respectively.

Table 2 shows the three main acoustic designs 
intended to meet the acoustic demands of this hall, 
reflecting the general perspective for architectural 
acoustics.

Table 1 Conditions of Hanoi concert hall

Item Outline

Customer Vietnam National Academy of 
Music (VNAM)

Architecture
Ministry of Education and Training 
Institute for Research and Design 
School

Contractor Tekcast and Vinaremon company

Acoustical 
supervision

Hazama-Ando corporation  
& Yuko OGAWA

Performance 
purpose Classic music

Reverberation 
Time (500Hz)

1.8±0.1sec 
(With audience and player)

Silence Below 30dB

Seats

900 seats

100 players on the stage

120 corals

V/S 2.6 ≒ 16,724 m3 / 6,500 m3

Interior 
materials

Ceiling: GRG (mainly)

Wall: wooden diffuser and stone

Floor: foaling and seat
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Table 2 Demands and acoustical examinations

Demand of 
acoustical 

design item
Outline of acoustical examination

Noise 
reduction 

design

How to reduce outdoor traffic noise 
and indoor equipment such as air 
handling unit, pomp and so on.

Architectural 
acoustic 

design for 
usage are 

built 

Target RT is realized by adjusting 
inner material and its location.
Computer simulation is done 
in order to prevent from sound 
problems such as flutter echo or 
long pass echo.

Sound system 
infrastructure 

design

The types of facilities (such as 
reflector, control room, speaker 
location and combination, public 
assist, recording system, announce 
and so on) are judged by a point of 
necessity.

2. Acoustic examinations
This section includes details of, some specific acoustic 

examinations.

2.1 Outdoor noise reduction

Traffic noise on the 
wayside tends to be very 
loud in Vietnam.

Conversely, “silence” 
is imperative for the 
concert hall and the 
outdoor sound level 
(see right photo) should 
be measured to allow 
the required degree of 
sound insulation for 
exterior and interior materials to be determined.

Figure 4 shows the traffic noise at the construction 
site recorded on March 15, 2011, 18:00 ～ 23:05.

The noise level peaked at around 90dB, mainly from 
bus horns and a minimum 60dB reduction would be 
required to keep the interior noise level under 30dB. 
We designed the sound insulation as shown in Table 3; 
mounting a double-layer door.

Table 3 Target of sound insulation

Position Target

The sound insulation loss of outer material
(windows and outer material) > 30dB

The sound insulation loss of inner material
(door and wall) > 40dB

Table 2 shows the three main acoustic designs intended 

to meet the acoustic demands of this hall, reflecting 

the general perspective for architectural acoustics. 
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2.2   Indoor noise reduction  
(air-conditioning equipment)

Noise generated by indoor equipment also had to be 
examined, which mainly involved reducing the noise of 
the air-conditioning system. Figure 5 shows a sample 
and how this issue was repeatedly discussed. We used 
Internet meetings, met face to face, and visited Vietnam 
TV to understand how best to reduce noise.

Finally, one absorbent chamber was added to each 
supply-air duct between the machine room and interior 
(Figure 6). Based on these measurements, we assumed 
the noise from the air-conditioning system would be 
lower than 30dB at the hall floor level. 

2.3 Reverberation time (RT)

RT was calculated using an excel sheet (see next 
page). and Figure 7 shows the RT result with and with-
out an  audience, while Figure 8 shows the relationship 
between estimated and recommended RT respectively. 

The predicted RT almost matched the value required 
by the customer.

Some adjustment area were set at ceiling. If RT after 
construction was defferent from our calculation, we 
could control RT value by managing adjustment area.

2.4 Computer simulation

(1) Outline of-the computer simulation
Acoustic problems such as flutteror long-pass echo 

have to be prevented in concert halls, hence a geometric 
simulation method (software: ODEON) was performed 
to reveal the fundamental acoustic conditions of the 
Hanoi concert hall.

Although the ceiling diffuser is actually round in 
shape, it is modeled on an acute triangle this time (with 
the diffuser depth of the same size). If the room shape 
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is modeled in detail, the surface-area error tends to be 
considerable, which would lead to acoustic parameters 
(such as RT…) changing against the actual hall.

Figure 9 shows this simulation model, while Figure 
10 shows the inner material location in the hall. Warm 
colors represent material with a high absorption coeffi-
cient, while cold colors refer to that with low absorption.

 

                                                 

 

 

2.4 Computer simulation 

(1) Outline of-the computer simulation 

Acoustic problems such as flutter-or long-pass echo 

have to be prevented in concert halls, hence a geometric 

simulation method (software: ODEON) was performed to 

reveal the fundamental acoustic conditions of the Hanoi 

concert hall. 

Although the ceiling diffuser is actually round in 

shape, it is modeled on an acute triangle this time 

(with the diffuser depth of the same size). If the room 

shape is modeled in detail, the surface-area error 

tends to be considerable, which would lead to acoustic 

parameters (such as RT…) changing against the actual 

hall. 

Figure 9 shows this simulation model, while Figure 10 

shows the inner material location in the hall. Warm 

colors represent material with a high absorption 

coefficient, while cold colors refer to that with low 

absorption. 

４ 

 

Figure 9  Geometrical simulation model (receiving 

point 1 – 8, P1 is signal source) 

 

 

Figure 10 Inner material location in the hall 

 

(2) Simulation results 
Characteristic trends are initially indicated as 

follows. At receiving point 1, located at the front side 

in the hall, some reflected sounds emerge from each side 

wall. Since each side wall is covered by a diffuser, 

flutter echo would be diminished by them at a high 

frequency range.  

Conversely, at receiving point 3 at the rear of the hall, 

the sound comes from the front and back wall. Diffusers 

are also installed on both front and rear walls, both 

of which also have diffusers installed. 

These examinations revealed the following. 

・ Diffusers on the ceiling and wall impact on the 

acoustics and must be made of hard material to 

be effective. 

・ The absorption coefficient of diffusers should 

be checked. Because diffusing sound involves 

absorbing it, the diffuser would impact on the 

reverberation time. 

・ The audience area under the balcony tends to be 

a shadow zone in acoustic terms. Using 

electro-acoustic equipment could help amplify 

SPL in this area. 

 

Figure 11 Sound simulation at P1 

 

Figure 12 Sound simulation at P3 

 

2.5 Electro-acoustics 

(1) Outline of electro-acoustics 
This hall is mainly used for classical concerts. When 

classical music is performed, all electro-acoustic 

systems are suspended except for the recording systems. 

The other main use of this hall is for lecture meetings. 

The stereo effect is not important in either case and 

heavy electro-acoustic systems e.g. designed for rock 

concerts would not fit a classical concert hall. 

Accordingly, a simple electro-acoustic system was 

proposed and future expansion functions configured, 

such as the connection box, the power outlet and the 

line route... After construction, the operator should 

take care of aspects in terms of safety and retaining 

P1P1P1

1

2

3

4

5

6

7
8

2

P1

Odeon©1985-2009   Licensed to: Hazama Technical Research Institute, Japan

Odeon©1985-2009   Licensed to: Hazama Technical Research Institute, Japan

P1

1

P1

Source: 1
Surface: *Receiver*
Refl.: 3
Path <m>: 72.50
Time <ms>: 211Odeon©1985-2009   Licensed to: Hazama Technical Research Institute, Japan

P1

3

P1

Source: 1
Surface: *Receiver*
Refl.: 3
Path <m>: 70.41
Time <ms>: 205Odeon©1985-2009   Licensed to: Hazama Technical Research Institute, Japan

５ 

Figure 9 Geometrical simulation model (receiving 
point 1 – 8, P1 is signal source)

安藤ハザマ研究年報 Vol.2 2014



5

(2) Simulation results
Characteristic trends are initially indicated as follows. 

At receiving point 1, located at the front side in the hall, 
some reflected sounds emerge from each side wall. Since 
each side wall is covered by a diffuser, flutter echo would 
be diminished by them at a high frequency range. 

Conversely, at receiving point 3 at the rear of the hall, 
the sound comes from the front and back wall. Diffusers 
are also installed on both front and rear walls, both of 
which also have diffusers installed.

These examinations revealed the following.
• Diffusers on the ceiling and wall impact on the acous-

tics and must be made of hard material to be effective.
• The absorption coefficient of diffusers should be 

checked. Because diffusing sound involves absorbing 
it, the diffuser would impact on the reverberation 
time.

• The audience area under the balcony tends to be a 
shadow zone in acoustic terms. Using electro-acoustic 
equipment could help amplify SPL in this area (see 
figure 14).
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the function, which means we had to choose this 

equipment and these systems from perspectives such as 

ease of operation and maintenance. 

Anyway, the electro-acoustic system must cover the 

control room, backyard area, public zone and management 

room as well as the main hall, meaning it has to take 

connections between these areas into consideration. 

 

Figure 13  Rough sketch of electro acoustic system 

 

(2) Electro-acoustic examination 
Figure 14 shows the SPL distribution from the main, wall 

and ceiling speakers. While the main speaker covers 

almost the entire audience area, the wall and ceiling 

speakers boost weaker areas which the main speaker 

cannot cover. 

Similarly, the stage and chorus areas should also be 

covered by the speaker. 

 

Figure 14  SPL distribution from speaker 

 

2.6 Inspection during the construction period 

(1) The construction process 

The following pictures show the construction process 

at the front of the hall, where a hole for piping and 

ducting represents a weak point for sound insulation 

loss. After installing inner material, these gaps would 

be concealed and hard to modify. Accordingly, it is 

crucial to check various parameters at each stage to 

maintain acoustic quality. 

When such inspection reveals any acoustic problem, 

adjustments should be designed in advance. At this time, 

preparations are made behind the balcony ceiling to 

adjust the RT area(see arrow in the right picture). 
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2.7 Acoustic conditions

(1) Without audience seats
Acoustic measurement without seats was performed 

to estimate the acoustic conditions with seats and if any 
problems emerged, proposed solutions had to be dis-
cussed before construction was completed. The following 
summarizes the measurement result.

When measuring RT without seats, RT with audience 
seats was estimated at about 1.84 sec with the premises 
empty. It was confirmed that the figure for RT with seats 
would be implemented on the plan.

Other acoustic indexes, which were also measured, 
are omitted due to lack of space. 
(2) With audience seats
① Reverberation time (RT) with seats

The RT without an audience is about 2.0 sec and the 
absorption coefficient is 0.2, based on the room volume 
and surface area. The RT with the room fully occupied  
(900 persons) is also estimated at just below 1.8 sec 
(absorption coefficient: 0.21) based on the measured 
data. There is no current need ,to modify inner materials 
to adjust RT.

② Transmission loss of doors around the concert hall
Outer windows were not installed at the time, and 

gaps around doors remained, so the data should be 
treated as reference. After windows and doors are 
installed as we requested previously, the outdoor noise 
within the hall would be reduced to under 30dB.

③   Sound distribution from the main speaker at audi-
ence level

The distribution of the sound-pressure level from the 
SP system is within 6dB. The low frequency on the 1st 

 

Figure 15  RT without seat 
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floor is obvious due to the woofer speaker set beside the 
wall and some adjustments would be made.

④ Air-conditioning noise
When three air-conditioning machines were operated, 

the Noise Criteria was confirmed as NC-20, which 
represented good quality silence for music.

⑤ Lightning system noise
When the ceiling lights and spot light around the 

stage were on, we confirmed that we were not aware of 
any noise from them.

⑥   Audition of sample music measured in the anechoic 
room
We did not hear any acoustic problems after listening. 

The music was generated by a monopole speaker in the 
center of the stage.

⑦   Audition of real instruments (traditional and western 
music)
We did not hear any acoustic problems after listening 

in the audience and stage areas, with traditional and 
western music played. Although traditional drums 
were played in the center of the stage, no flutter echo in 
particular (or other acoustic problems) was heard at all.

We suppose that the position of solo (piano, violin…) 
and small installments (duets, trios and quartets…) 
should be carefully examined for each formation.

Hz
RT 

with 
seat

—
α

with 
seat

①
α of 

audi-
ence

②
①
+
②

—
α

with 
audi-
ence

RT 
with 
audi-
ence

125 2.4 0.17 676 0.05 45.0 721 0.18 2.23
2.21※

250 2.1 0.19 762 0.05 45.0 807 0.20 1.97
1.95※

500 2.0 0.19 787 0.10 90.0 877 0.21 1.79
1.77※

1000 2.1 0.18 753 0.10 90.0 843 0.21 1.88
1.85※

2000 2.0 0.19 790 0.08 72.0 862 0.21 1.83
1.80※

4000 1.7 0.23 938 0.05 45.0 983 0.24 1.57
1.56※

※ audience 900 + player 120 = 1020

3. Conclusions
Thanks to continuous effort made over more than 

15 years to build this concert hall, the acoustic quality 
is almost perfect, although there is room to improve 
the process of acoustic examination. Despite the lack 
of acoustic data for construction materials in Vietnam, 
which hampers efforts to estimate acoustic conditions 
in advance, this situation would be resolved in the near 
future.

While we discuss from the engineering perspective, 
the Vietnam side accustomed themselves to think and 
examine aspects in terms of acoustic quality control 
through this project.

Finally, we got the appreciation of the famous player, 
Dang Thai Son, concerning the “HIBIKI” of this concert 
hall.

We hope that the second and third Dang Thai Son 
would appear in future when this concert hall is 
complete.

Outer windows were not installed at the time, and gaps 

around doors remained, so the data should be treated 

as reference. After windows and doors are installed as 

we requested previously, the outdoor noise within the 

hall would be reduced to under 30dB. 
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Figure 17  Audition of real instruments (upper: 

western style, lower: traditional style) 

 

3. Conclusions 

Thanks to continuous effort made over more than 15 years 

to build this concert hall, the acoustic quality is 

almost perfect, although there is room to improve the 

process of acoustic examination. Despite the lack of 

acoustic data for construction materials in Vietnam, 

which hampers efforts to estimate acoustic conditions 

in advance, this situation would be resolved in the near 

future. 

Figure 13 Audition of real instruments (upper: 
western style, lower: traditional style)
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ハノイ音楽ホールの音響検討

上田泰孝，小川有子

ハノイ音楽ホールが，2014年に完成した。本ホールは，ベトナム国内で始めての音楽専用ホールであ

り，高い建築音響技術が必要であった。我々は2010年から2014年まで本ホールの建設プロジェクトに係

わることができた。

本報告書は，この音楽ホール建設時に求められた音響性能を実現するプロセスを示している。外部か

らくる交通騒音や内部の空調騒音の低減，残響時間の調整，電気音響システムの導入など建築音響項目

は多岐に渡り検討が必要であった。このような項目について設計段階から施工段階までベトナム側スタ

ッフと一つずつ検討を重ね具体化していった。

最終的に当初の目標音響性能を実現することができ，民族音楽から西洋音楽までの音楽に対応できる

ことを確認した。本ホールの建設により，ベトナム国内のみならず世界各国の音楽を楽しむ為の基盤が

出来た。

今後，文化的な発信場所となっていくことを祈念する。

キーワード：音響検討，コンサートホール，残響時間，交通騒音，電気音響
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