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Mission

Iconic & memorable

Our creative intention is to equally represent the greatness of contemporary architecture and artistic inspiration

in our competition design. Approaching from heart and soul, our starting point is to define the message and mission
of the new opera house: the Shenzhen Opera House shall be one of the most famous and popular iconic buildings

in the world. We are looking for that inspirational and solemn moment which can be similar to the creation of the
Eiffel Tower in Paris or the Opera House in Sydney.

The sculpture-like form of the Shenzhen Opera House is rooted in tradition, but its engineering concept reveals
world-class contemporary design knowledge. When seeing a photo of the new opera house, we want everyone

in Brazil, Iceland, France, or anywhere in the world to think of the same city: Shenzhen.

Open & public

The Shenzhen Opera House is an open and receptive public building. It is both a cultural stronghold and

a home of everyday life, which, in addition to its diverse range of programs, also serves the recreational needs
of the local people. At the same time, due to its scale and appearance, it will also be the number one
destination of domestic and international tourism.

Amazing experience & excellent acoustics

We have paid special attention to create real and valuable content behind the iconic appearance. The Shenzhen Opera
House offers a memorable experience both for fans of classical music, for those who want to relax

on the beach, as well as for tourists from far-away places.

The grand opera, the operetta hall, the symphony concert hall and the multifunctional theater provide a unique
visual and acoustic experience in the world. Its world-class acoustics can only be created

from the unity of architecture and the highest level of acoustic design knowledge and experience.
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View from the south wharf
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Urban design

Urban planning concept

When developing our urban architecture concept, we considered the whole range of aspects indicated in the tender. We designed the specified transport

systems and walking routes as expected. The building of the Opera House can be walked around, it is open and public from all directions. Due to its sculpture-like
appearance, it looks different from the different parts of the city, but at the same time, if we look at the building from any direction, the view represents the same value
and the same high quality.

Transportation

The main access to the new Opera House for pedestrians coming from the public transportation stops is via the wide underground pedestrian walkway under Wanghai
Road, leading to the entrance square and to the lobby of the new building through elevators and staircases.

Parking needs are served by a two-part, two stories underground garage with only one entry leading through an underground ramp. It arrives from the surface road
(Wanghai Road) and can be reached from the eastbound direction of the underground expressway as well. It passes through the garage floor B3 with two traffic lanes.
The inner lane serves for exit and entrance traffic to and from the two access roads of the garage. The exit ramp leads to the westbound direction of the expressway.
The main public transportation connection for the new Opera House will be Metro line No. 13, but several bus stops are also provided for bus lines near

the building on the surface roads. Bus stops are placed close to the building, but will not affect the view of the Opera House.

The underground parking facility is located next to the new building, and consists of a two part, two stories structure, connected by a passage road on floor B2.

Access between the different floors is provided by indoor ramps. The underground garage connected to the Opera House has a parking capacity of 1050 parking spaces.
Inside the garage a clearly organized parking system is designed. Garage floors can be accessed through four vertical service shafts. For the large number of people
waiting for the lifts, a 7.5 m wide dedicated service area is provided along each parking floor. For people with special needs, parking spaces for disabled

people are provided.

Loading bay

The completely invisible loading bay of the Opera House is placed 7.20 m below the lobby level. Trucks (service vehicles) can access this area from the service road
(mostly for pedestrian traffic) from the junction of Wanghai Road and Houhai Boulevard. The size of the loading bay floor allows for heavy vehicles

half-turn and provides 4 parking spaces for buses.

Urban design
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1 - Shenzhen Opera House
2 - Shenzhen Bay Park

3 - Wanghai road

4 - Houhai ave

5 - Houhaibin road

6 - Metro line 13

7 - Shekou mountain plot

8§ - Opera house main entrance and lobby

9 - Operetta hall entrance

10 - Concert hall entrance

11 - Multi-functional hall entrance

12 - Public hall entrance

13 - Restaurant entrance

14 - Café entrance

15 - Tourist centre entrance

16 - Urban art parlor

17 - North zone opera house supporting functions

18 - Underground passage

19 - Taxi drop-off

20 - Underground parking

21 - Loading bay entry and exit
22- Pedestrian path

23 - Shrubbery

24 - Lawn

25 - Cycling path

26 - Bicycle parking place

27 - Bus station

28 - Seasonal café and ice shop

29 - Natural outdoor amphitheatreon the first wing
30 - Children's playground

31 - Outdoor training equipment ground

32 - Wharf

33 - Pier

34 - Representative terraced steps

35 - Seashore promenade
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Landscape design

The park around the Opera House is designed with characteristic shapes that reflect, and at the same time
accentuate the appearance of the building. The design of roads and green areas directs the park users
towards the central element of the design area. The connection to the adjacent areas is fully ensured.

The concept ensures accessible use in every detail.

The Opera House can be walked around, so that a large, cohesive paved area is created around the building,
which functions as an urban forum. The reception area has a representative design, providing space also for
outdoor events. The Opera House can be accessed through an impressive

flight of stairs from Wanghai Road.

While representative functions dominate in the vicinity of the Opera House, leisure functions (playgrounds,
fitness park, relaxation zones) become typical near the boundaries of the design area. Between the Opera
House and the beach, there are flights of steps and ramps divided by green areas, where seats and shading
systems ensure comfortable use. On the walking level of the coastal promenade, in some places radial
observation decks extend above the water surface, strengthening the connection between sea and building.
The promenades are shaded by rows of trees, creating a pleasant, shady space. The open lawn surfaces are
divided by irregularly arranged groups of trees and grove areas. We keep the existing trees. The original
function of the coastal promenade is also preserved.

Landscape design
Shenzhen Opera House International Architecture Design Competition

1 - Pier (wooden pavement)

2 - Playground (rubber pavement)
3 - Representative terraced steps
4 - Seashore promenade (sectional pavement)
5 - Shaded terrace

6 - Amphitheatre steps

7 - Water surface

8 - Bank

9 - Terraced steps

10 - Sectional pavement

11 - Wooden pavement

12 - Lawn

13 - Shrub

14 - Raised plant bed

15 - Tree in pavement
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Architectural concept and functional layout

The appearance of the Shenzhen Opera House is iconic. The lasting experience of the view is provided by the large, curved roof elements. The unique structures are accessible
as roof terraces in several places, and they also function as an observation deck from the higher floors. The dominant color of the building is golden yellow.

The main entrance to the Opera House opens from Wanghai Road. The entrance level of the building in the design is 3 meters higher than the road. This elevated "platform"
provides a proper view of the building and distance from vehicle traffic. From the main entrance and the central foyer, all functional units (grand opera, operetta hall, concert
hall, multifunctional theater) can be accessed, however, each individual function can also be accessed via its own entrance. The individual cultural units can be operated both
together and independently of each other.

Public spaces are freely accessible from the central foyer. The various functions actually open from each other, providing a high degree of flexibility for each event. The
material use and colors of the lobby contribute to the ambiance. The spaces are typically of gallery-type design. The floors are connected by stairs, escalators, and ramps.

A world-class cultural service may only be provided with an effective background. The well-functioning infrastructural design of the new building complex is a particularly
important aspect of our tender plan. We placed the service functions in the inner, circular core of the building layout. The advantage of this is that all background functions
remain hidden from the general public. Another advantage is that a high degree of flexibility can be provided in the technical service of each performance area with a compact
functional layout. The backstage parts of the performance areas will be connected to the production center to be installed in the northern zone by an automatic container
transport equipment. In this way, a horizontal and vertical transport system, similar to a pneumatic tube system, ensures fast and flexible freight transport between any floors
of the two buildings. The production center is located in the northern zone according to the tender. The designed building is compact, and the design primarily strives for
functional compliance.

The smaller-scale urban art parlor is located on the beach. The building represents the "green message" of the entire Opera House construction project. The entire building is
uniformly made of wooden structures, which offers the sustainability aspects of the project to be communicated. However, the use of wood provides a unique appearance and
friendly interiors.

Architectural concept and functional layout
Shenzhen Opera House International Architecture Design Competition
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B1 underground level
Tourist information centre

Loading bay

Bus parking places

MEP rooms

Grand opera stage area

Grand opera backstage rooms, warehouse
Staff and musician's entrance

Stage art museum MEP and storage

Main kitchen

Underground plaza

Connection to underground garage
Connection to Metro line 13

Shops, retail

Public (moving) staircase [ elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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Ground level

Main entrance / main lobby / foyer
Opera house information centre / reception
Grand opera cloakroom

Multi-functional theatre entrance / foyer
Restaurant / Bistro / Bar

Public hall entrance / foyer

Café

Skybar entrance

Concert hall entrance / foyer / cloakroom
Box office [ ticketing / front office
Tourist information centre

Grand opera stage area
Grand opera backstage (technical) rooms

Info point

Catering point

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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01.01
01.02
01.03
01.04
01.05
01.06
01.07

01.50
01.51
01.52
01.53
01.54
01.55

IP
CcP

SE
FE
AC

1. floor

Grand opera foyer
Grand opera hall
Book bar

Book bar café
Concert hall foyer
Grand café / bar
Stage art museum

Grand opera stage

Orchestra pit

Grand opera stage technical rooms

Grand opera backstage (and technical) rooms
Main greenroom

Concert hall backstage (and technical) rooms

Info point

Catering point

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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02.01
02.02
02.03
02.04
02.05
02.06
02.07
02.08

02.50
02.51
02.52
02.53
02.54
02.55
02.56

IP
CcP

SE
FE
AC

2. floor

Grand opera foyer

Grand opera hall

Book bar

Concert hall café / bar

Concert hall foyer

Concert hall

Operett hall cloakroam and foyer
Stage art museum

Grand opera stage area

Grand opera stage technical rooms

Grand opera backstage (and technical) rooms
Concert hall stage

Concert hall stage technical rooms

Concert hall backstage (and technical) rooms
Operett stage area

Info point

Catering point

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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03.01
03.02
03.03
03.04
03.05
03.06
03.07
03.08
03.09
03.10

03.50
03.51
03.52
03.53
03.54
03.55
03.56
03.57

IP
CcP

SE
FE
AC
OA
ocC

3. floor

Grand opera foyer

Grand opera hall

Public hall entrance / lounge
Public hall art gallery

Public hall model showroom
Public hall art street (outdoor)
Concert hall foyer

Concert hall

Operetta hall foyer

Operetta hall

Grand opera stage area

Grand opera stage technical rooms

Grand opera backstage (and technical} rooms
Concert hall backstage (and technical) rooms
Operetta stage

Orchestra pit

Operetta stage technical rooms

Operetta backstage rooms

Info point

Catering point

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
Outdoor arena

Outdorr café
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04.01
04.02
04.03
04.04
04.05

4.50
4.51
4.52
4.53

IP
cp

SE
FE
AC

4. floor

Grand opera foyer
Grand opera hall

Public hall art education
Operetta hall foyer
Operetta hall

Grand opera stage area

Grand opera stage technical rooms

Grand opera backstage (and technical) rooms
Operetta and concert hall backstage rooms

Info point

Catering point

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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5. floor
05.01 Public hall art education
05.02 Opera and dance drama literature centre
05.03 Operetta hall foyer
05.04 Operetta hall
5.50 Grand opera stage area
551 Operetta hall stage area
5.52 Interchangeable backstage level
IP Info point
CP Catering point
P Public (moving) staircase [ elevator
SE Staff (freight) elevator / stairway
FE Stage freight elevator
AC Automatic container transportation system
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6. floor plan
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06.50
06.51
06.52
06.53
06.54
06.55
06.56
06.57
06.58
06.59
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6. floor

Grand opera stage area

Grand opera technical rooms, lighting bridges
Operetta hall stage area

Operetta hall technical rooms, lighting bridges
Concert hall technical rooms, lighting bridges
Television broadcasting room

Live recording studio

Audio and video post-production rooms
Recording studios

Studio level service, storage and corridors

Public (moving) staircase [ elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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7. floor

7.50 Grand opera stage area
7.51 Operetta hall stage area
7.52 Mixing rehearsal hall
7.53 Opera rehearsal hall
7.54 Opera rehearsal hall
7.55 Dance rehearsal hall
7.56 Dance rehearsal hall
7.57 Dance rehearsal hall
7.58 Restroom
7.59 Greenroom
7.60 Service rooms, warehouse and corridors
P Public (moving) staircase / elevator
SE Staff (freight) elevator / stairway
FE Stage freight elevator
AC Automatic container transportation system

!a / T

= 14/ -

|/ Lo 5 [\

' y L

[/ : J T

/ 07.60/+30,60 i LAY }

/ N: 11117117 4

/ \/\/\ 0753 0754 |
. v\/‘
%
..5\
S __-.-‘
\—’
- _ ===
e

7.floor plan " g R
. : i i v/ 1] F o2
Shenzhen Opera House International Architecture Design Competition {%ﬂ“%}\ﬁ'ﬂl JL



My,
)

=
v,

8. floor plan
Shenzhen Opera House International Architecture Design Competition

8.50
8.51
8.52
8.53
8.54
8.55
8.56
8.57
8.58
8.59

SE
FE
AC

8. floor

Grand opera stage area

Operetta hall stage area

Warehouse

Service rooms, staiways and corridors
Mixing rehearsal hall area

Opera rehearsal hall area

Opera rehearsal hall area

Dance rehearsal hall area

Dance rehearsal hall area

Dance rehearsal hall area

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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9.01
9.02

9.50
9.51
9.52
9.53
.54
9.55
9.56
9.57
9.58
9.59
9.60
9.61

9. floor

Look-out terrace indoor premises
Look-out panorama terrace platform (outdoor)

Grand opera stage area
Operetta hall stage area
Orchestra rehearsal hall
Chorus rehearsal hall
Warehouse

MEP

Offices

Service rooms, staiways and corridors
Mixing rehearsal hall area
Dance rehearsal hall area
Dance rehearsal hall area
Dance rehearsal hall area

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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10.50
10.51
10.52
10.53
10.54
10.55
10.56
10.57
10.58
10.59
10.60
10.61
10.62
10.63
10.64
10.65
10.66
10.67

SE
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AC

10. floor

Grand opera stage area
Operetta hall stage area
Band rehearsal hall

Band rehearsal hall

Band rehearsal hall

Band rehearsal hall

Band rehearsal hall
Restroom

Greenroom

Warehouse

MEP

MEP

Offices

Mixing rehearsal hall area
MEP area

Orchestra rehearsal hall area
Chorus rehearsal hall area
Service rooms, staiways and corridors

Public (moving) staircase [ elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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11.50
11.51
11.52
11.53
11.54
11.55
11.56
11.57
11.58
11.59
11.60
11.61
11.62
11.63
11.64
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11. floor

Grand opera stage area

Operetta hall stage area

Offices

MEP

MEP

MEP area

Service rooms, staiways and corridors
Mixing rehearsal hall area, lighting bridges
Band rehearsal hall area

Band rehearsal hall area

Band rehearsal hall area

Band rehearsal hall area

Band rehearsal hall area

Orchestra rehearsal hall area

Chorus rehearsal hall area

Public (moving) staircase / elevator

Staff (freight) elevator / stairway

Stage freight elevator

Automatic container transportation system
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$B.01
SB.02
SB.03
SB.04

SB.50
SB.51

SE
AC

Skybar floor

Skybar

Multifunctional Theatre foyer
Multifunctional Theatre foyer area
Multifunctional Theatre area

MEP
Service rooms, staiways and corridors

Public (moving) staircase / elevator

Staff (freight) elevator / stairway
Automatic container transportation system
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The build-up of the 3 slab

The internal reinforced
concrete core and the curtain
wall.

The inner and outer steel ring
trusses. The rings works like
tension ring to reduce the
deformations and the forces of
the cantilever.

Cantilever trusses to support
the corners of the roof.

The anchoring elements that
transfer the horizontal actions
to the internal core. The
pillars at the corners of the
curtain wall take up just
vertical actions.

The space truss form the roof.

Structural description and concept of the wings
Shenzhen Opera House International Architecture Design Competition

Structural description

The loadbearing structure has three basic elements: the RC core, the elevation skin, and the cantilever slabs.
The RC core is the solid base point of the building. It built up the envelop of the functional parts, it is one of the
main vertical support of the slabs and it works like the shear wall against the horizontal effects like the wind and
the earthquake. The RC core is a thick solid RC wall. There are only functional openings in that.

The elevation is basically a curtain wall system, but at the same time it also serves as support to the slabs. The
curtain wall system is designed also for bearing vertical loads. It has relatively thin columns. In order to achieve
the slenderest design, steel tubes are used for the columns.

The slabs are large plate elements supported by the RC core and the curtain wall system. They are made of two
layers of steel space truss system. Both the top and bottom surfaces are horizontally rigid , and there is rigid
lacing between the two layers. As the exceptionally large cantilevers are relatively soft against vertical load, the
perimeter edge is used as a tie bar to make the structure stiffer and provide a kind of membrane behavior to the
structure. Large, high strength hollow core steel elements are used for the truss.

The foundation is to be made by piles as there are different quality soil layers in the area concerned. A stable
solution can be ensured with the piling, with small deformations against the large vertical forces, especially
under the columns of the curtain walls.

We can expect substantial effects if any earthquake may occur, as the area is between Grade VII-VIII. The slabs
are large and heavy, so that the effect on the bracing is large. Even though we can expect serious effects, the
construction has a good resistance against dynamic horizontal effects: the RC core has strong resistance against
both horizontal forces and torsion effects. The space truss is very rigid in the horizontal plane, so that it can
distribute the horizontal forces evenly on the bracing system.

Shenzen is situated in a relatively endangered zone in terms of wind loads. There are several typhoons in every
year. Sometimes we can expect 25-30 m/s wind speed. The RC core has a good horizontal resistance against this
effect. The cantilever slabs also have vertical effects, not only horizontal.

ORYIEER R e



The cantilevers of the design have a scale like a wing of a To have a better aerodynamic condition (smaller shape factor) the surface of a golf ball is

giant Aeroplan. The wing of an Aeroplan is usually a not smooth but pockmarked. This method turns the vertexes of the air flow smaller and
simple truss with large loads on that and dynamic effects in this way it reduces the effect of the air flow around the ball. The wind-load of the
on that. Antonov An-225, length: 84m, wingspan: 88,4m revolved hyperbolic cooling tower was also reduced by rawer surface.

The upper surfaces of the terraces are designed with Filippo Brunelleschi was the designer of the Dome of Firenze. He designed one of the
proper drainage. The uniquely designed surface also largest masonry cupola, all over. For such a large structure the reduction of the dead load
provides a reduction of rain noise impact. was a principal. To get a proper structure the masonry was reinforced by tension rings:

one wooden ring close to the bottom and two stone ring in the upper levels.

The ribbed slab is a concept to reduce the dead load of a Our "inverse stadium” is a concept that turns upside-down the structure of the basics of a
structure with high stiffness: a small thickness plate has stadium. In a stadium there is a shell around the court and the spectator's seats, and
diaphragms to increase the inertia. In our space truss there is a roof inside the shell. In our inverse concept the spectators are inside, but the
system, there is a truss surface with stiffness elements on roof is a cantilever outside. This extreme size of cantilevers cannot work as simple one
the corners and tension rings close to the perimeter. direction system with such moderate structural dimensions. The revolved symmetry of .
the stadium helps on that. — Iy
“—

Structure and performance analogies of the "wings" ” i
. . . L. Vs Bl
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Loads Calculations

Apart from the dead load, the live load of the structure is 5kN/m?2 at the sea-side part of the roof and Normal forces within the members - Ultimate Limit State (ULS).

2,0 kN/m2 elsewhere. Maximum normal forces within the flanges of cantilever trusses: +/- 70.000 kN
Normal forces within the general elements of the space truss: +/- 4000 kN

Normal force within the upper and lower flanges of the rings. (+/- 52.000 kN) Deflection of the roof considering quasy-permanent loads (SLS), taking the non-linear effects into
consideration. Maximum deflection: 0,78 [m]. This deformation can be corrected by the undeformed
geometry of the steel trusses.

Structural concept - loads and calculation . " )
Shenzhen Opera House International Architecture Design Competition %ﬂ“g})\ﬁl‘l !gﬂ
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View from the west sea-bank
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View from the north-zone . i
Shenzhen Opera House International Architecture Design Competition ‘{%ﬂ“gﬁﬁﬂ )_%




‘“j ETEE—— (Y

Entrance view

Shenzhen Opera House International Architecture Design Competition




Main entrance and lobby g e
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Main lobby
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Acoustical design goal of Shenzen Opera House

The acoustics design has a very high priority in the design of the Shenzhen Opera House. Achievement of excellent acoustics involves all stages of the building design: the
layout design of the premises and halls within the building, the choice of construction principles and building materials, choice of volume and shape of the individual halls
and rehearsal rooms, of sound absorbing and sound reflecting materials, types of flooring, design of building MEP and theater equipment and of high quality electro-acoustic
systems. Besides, the design of foundations under noise-related premises should consider an eventual need for isolation of vibration from road and rail traffic present in the

vicinity of the building site.

Thus, the main areas of acoustical design are:
Room Acoustics
Building Acoustics
Noise Control of the building MEP systems (HVAC, electrical equipment and theater mechanics systems)
A/V systems

All of these aspects have to be integrated in order to achieve the overall design goal: to create an Opera House and music performance center with excellent, state of the art
acoustics.

In order to create optimal acoustical conditions in the various halls and rooms, room volume, room shape, interior finish materials and variable acoustic measures for multi-
purpose use have to be carefully examined and designed.

To achieve sufficient sound insulation between different halls, the “boxin box” construction principle will be used for the construction of the four performance halls and
for the major rehearsal spaces.

In the design process, the HVACsystem will be designed in cooperation with the building MEP expert team.

—

—

Acoustical design goal of Shenzen Opera House " ’
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Noise control and sound insulation

The noise control is very important in all parts of the building for both the acoustic experience of the performers and the audience, but also as part of the quality of the

work environment for all employees working in the building. The main target values for the relevant noise control parameters are specified in the following.

In the interior spaces of the building, both noise and vibration from outside traffic, from adjacent rooms transmitted through the building structures and from internal

noise sources related to building’ s MEP systems (HVACand electrical systems) and the theater technical equipment will be managed. The values for the different

performance halls from any of these sources should not exceed the values given below:

Opera Hall: NR15

Concert hall: NR10

Operetta Hall: NR15

Multi-functional Theatre: NR15

Among the other premises, the following are of primary interest:

Rehearsal rooms: Laeq =25 dB, Lamax =30 dB

Dressing rooms: Lyeq = 30 dB

Office spaces and canteen: Lyeq = 35 dB

Foyer and other public areas: Lyeq =35 dB

The facade and the roof of the building will be designed according to the goal to prevent sound both emerging from and entering the opera and concert spaces, using
“box in box” construction where necessary. Also structural vibration isolation in the form of spring and rubber pad isolation of particularly sensitive rooms can be

implemented if a site vibration analysis indicates this to be necessary.

In general, sufficient sound insulation between rooms is ensured through a careful room layout (so as to avoid noisy and noise sensitive rooms to be placed close to each

other), through proper structural separations and through suitably massive and/or double (box in box) constructions where necessary.

The HVACsystems will be designed with careful calculation of necessary maximum noise levels of rotating machinery, duct dimensions and necessary noise

attenuation. It will also be ensured that building MEP installations and traffic to and from the building do not emit unacceptable noise levels to the environment.

Noise control and sound insulation
Shenzhen Opera House International Architecture Design Competition
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Grand Opera Hall

The Grand Opera Hall mainly accommodates opera, including Chinese traditional
opera, ballet, Chinese folk dance, modern dance and large theatrical performances.
The auditorium has 2300 seats, with shape and volume designed in consideration
of the sightline, the acoustic design and pleasant visual experiences. We designed
a unique balcony system, which provides less than 33 m of sight distance for every
seat. This opera hall could be the very first opera venue in the world with "flying"
balconies.

Proscenium stage is designed with apron. The main stage and wing spaces are
designed with a six-square layout. The main and rear stage are 34 m wide and 25 m
deep and the other four wing spaces are 24 m wide and 25 m deep. The size of the
proscenium opening is 19x13 m, which may be minimized to 15x9 m with a false
proscenium.

The orchestra pit accommodates a 100 person orchestra and allows integrated or
separate lifting. When raised to the level of the stage surface, it serves as

an extension of the stage; when lowered to the level of the auditorium floor,

it allows for installation of seats.

The proposed design of the Grand Opera Hall is based on the "horse shoe" shaped
Italian Baroque Opera concept, a concept which has demonstrated its superiority
for proscenium format opera through continuous development over a period of
more than 400 years. The main virtues of this concept are minimized physical
distance between performers and audience and therefore also optimal intimacy
and clarity. However, in modern opera halls, also a rich reverberance is desired,
which means that the hall should also contain a "reservoir" in which a suitable
amount of reverberant sound can be developed. Normally, this reserve is situated
at and above the top balcony, which should then only be used for technical
installations (stage lights and other technical equipment). In many horse shoe
shaped halls with several levels of balconies, it is a challenge to make this rich
reverberant sound reach the rear seat rows under the balconies. In our concept,
this challenge is overcome by detaching the balconies from the surrounding walls
whereby the reverberance can drizzle down from behind to the remote seat rows
and provide a high sense of acoustic envelopment. At the same time, detaching the
balconies from the walls moves the audience closer to the stage. Also the reflective
balcony front surfaces come closer to the stage, whereby the reflections of these
surfaces become more efficient (by arriving earlier and with higher intensity).

It is demanding for the design to fulfill the need for a max. distance of 33 m

in a hall seating 2300 people which is the reason why the width of the horse shoe is
slightly extended towards the rear in the auditorium.

In order to ensure a free line of sight to the full height of the stage opening

(and in order to allow for maximum penetration of reverberant sound to the rear
seat rows) the distance between the balcony levels must not be too small.
Sufficient inter balcony distance also makes it possible to design the walls between
the balconies so that they contribute efficiently to the distribution of early reflected
sound to all seating areas.

The slightly curved walls and canopy around the proscenium arch

help to propagate the singers voices into the auditorium so that they are less likely
to be overpowered by the orchestra in the pit.

Opera Hall
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The side terraces and side balconies

are slightly sloping downwards towards
the proscenium in order to improve
sightlines and reduce the need for a steep
raking of the seating rows.

In the design phase the shaping of the ceiling
and of an optional reflector (or chandelier)

hung from the ceiling as well as the detailed

shaping of the proscenium surfaces,

the balconies and the zig zag shaped walls

will be optimized so as to ensure optimal

distribution of sound over the seating areas.

The surface materials and seating in the hall

will be chosen so that a well-balanced

reverberation characteristic versus frequency

is achieved, and variable surfaces (using

textile banners) will be installed to fulfill

a proposed range of variation for the _ e —
Reverberation Time between 1.4 and 1.8

seconds. Suggested values for the main

room acoustic parameters are listed

in the table below:

e " T

T

No seats - N
Volume - V (m3)

Volume per person - V/N (m3)
Reverberation Time - RTmi
Reverberation Time - RTmax (se
Early Decay Time - EDT (sec)
Clarity - C (dB)
Strength - G (dB)

Max. Noise level from technical
installations and outside sources

Opera Hall

zhen ( '.i'].::u era House International Architecture De Com pet ition




3rd balcony N=304
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Cross-section N=2302
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Stage engineering equipment
The orchestra pit is designed
with elevating stage. This stage
lift is split into 2 sections, so
depending on the size of the
band, the size of the orchestra
pit and the auditorium can be
varied according to the required
specification. For the proper
conversion of the orchestra pit,
we design a mobile parapet as
well as a mobile cover. We plan
to install sinkable corridors on
the main stage, with the
possibility of installing traps
(personal lifts with trap
mechanism). The installation of
a personal lift requires two-level
corridors so that the lower level
can also be walkable. The
installation of side guide posts
on the lower stage is required to
have a rigid structure of the
corridors. To provide various
scenic possibilities we use
turntable (rotating) stages built
into moveable stage carriages.
One rotating stage will be placed
on the back stage and the other
on the side stage. By ensuring
that the side and back stages for
the rotating stages can be
lowered, the stage carriage can
be lowered to the level of the
stage in its idle position. To
ensure appropriate scenic
possibilities, we recommend the
installation of additional lifts.

Opera Hall Stage Engineering Equipment




In accordance with fire regulations, the auditorium must be separated from the stage, and the stage must be separated from the side stages by safety curtains that can
be lowered. Above the orchestra pit, in the forestage area we install synchronous, programmable pointhoists. The equipment of the proscenium opening is a
multifunctional curtain, a high-speed scenery hoist, variable-size proscenium opening reducers, and a movable two-level lighting bridge. The stage is built with at least
60 scenery hoist and at least 100 transversely movable, synchronous, programmable point hoists. The stage is closed at the back by a back drop, and on both sides by
panoramic legs. In addition to the panoramic legs, movable lighting brackets will be made for side lighting. The dimensions of the stage require several movable,
programmable lighting hoist with a load bearing capacity of at least 1 t. At least 24 scenery hoists are recommended to set the back stage. On the side stages, chain
hoists are required for the setting that can be moved mechanically in the longitudinal direction on rail tracks, at least 20 units in each space.

Opera Hall Stage Engmeermg Equlpment
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Our novelty of the "flying" balconies provides closer seats to the stage with better sightlines. The innovation helps to avoid deep balconies and back seats with dry sound. In many horse shoe shaped halls with several
levels of balconies, it is impossible to provide rich reverberant sound for the rear seat rows under the balconies. In our concept, this challenge is overcome by detaching the balconies from the surrounding walls
whereby the reverberance can drizzle down from behind to the remote seat rows and provide a high sense of acoustic envelopment. Our concept also provides advantages in the ticketing pricing.

Opera Hall Ticketing ; e
Shenzhen Opera House International Architecture Design Competition Y‘ﬁéﬂ“g})\h"' Is_
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A 1800 AL I TRINER BB 35 AR T KR S RV PR IR 5 A T80, DARRR S RN i e R AR B A RN SR T AR p 4t i,  (HEIEH]
TREEERZ, SR2WEL FRERY FE AR08, Fit, MUSRREA B 2R S R 2R DA RS B RARA.
MEFNRIE) E3R1H, HEERRIR & IR =2 A 51,

Fgei) & RIT I8 . AR B SRAE B2 RBAE BlINEZ SR ---RIGTE S R A P ERIN A RS (HIRATTS T Rtk B TR P - SEURE T
R “mErRg Y] (DRS) L&, X —P R mRAIAEHT I 2 B R BUT S, t&ﬁﬁﬁxuﬁ%lkr( SRS BBRE A A
FGEMUERE ), mEEEASCHFEEMRMBER, &, JLHZEMRERVTRE ErEsRf ),

{EARIEDRSEL R ARITIN, N THERATE — RS A AE BT AL DRI A S IR 8] (502 R0 ). ASI75 T (FESR BRI FIZKET7 ) B IER 1,
ST VAL B AL 7 FRE A B 2, 454 SEMUN R ARY, XA S8 TE R O TSRSl FiR A 22, MRS A SRR SR 2SR AR e IR B A1
MK, ST RS PAYNEE BERIS A MRS EE X, 55 & /R IR f5 123 18] PARAR 24 K11 B B B U ST 2SI NI, Bl S gt 28 ] DAKRAE
RGTES BT R ROREE RS, TR TE W SR A 2 e, 5— Mg, X—HERFEFESFA R MM ERER, WIS R AR T
&IEKEmE%FAQMﬂ%O

KR Z IR A PR AL A S T R BT A T A% 22 TC B Tt 0T 34 7

FREBELE, SR HIE R TEM RS X SR E TR ) LB B Sk, DAFRIRBE. REL, H53MmsE ) A %,

AR PEAR B RT I A 22 R RIME, TTIRRERTEL— NS RRBENER N, HER, BRI EATIER, HEAIEERSIEE, PUET
IR, KR KT R BRI SIS FIaE F A 2500

N T R AT AR TR AN R, FRATTRARTRR 8N , F iRk & 1, B ARSI SR, IR TR ], ST RAE ST B e AR e
2W RZBEINBURE RT-RIE “&7 i Rmit-Iit s te KT AR 22 R By, R b ST 8 & X AT H e IR E /B 5 E A E 1 EZ W
ih B 2 EE A 2R, N TEIRSELZNMENS, FESREMED—a, BEIEWAE &, AN, XWa] DIERT 2 TE— AN SRR I AT
WUNESR, DMBEFEHEZRIN A P RER BT DAS TR ¥ R 2 0 A 2R R o2 AR e B e & B8 Al T — =
RGN A FZRAS KO R TR “MEE” o AT, BN NRMETHFRANS KT 3/ FER P 2 B YISHITE, PAFRIL A2
MR R BHIRER, {2, fEARRAT BAER & R %Tﬁrﬁmﬁﬁmm%ﬁm%ﬁﬂm DAEEXS A I3 DA S RN A FED R IR AR,
PSS RAE AR B EOCHE, HDA—AE Y& 75 (5 SRR AR B AR OCE, [RIt, GEfSIEIT 577 Zerh =R T LR v 1y A S L -
A PSR REEMW, AT HIHX—, FROTELHT T 77 BRI B, QHHTE]@TTO
mﬁﬁ,ﬁﬂﬁuﬁﬂ%ﬁwmﬁﬁmﬁwkﬂuMmﬁﬁmm@u% AR CRIENT Y S S FEE MR & B 5 ST - DU 15 5t NEHY &
R A A E R AR
1 FRY, JATPIH T EE BfRENAYSREN BME, FETENE, REmMNESN, FrasfESERmLEE (2.48) A%,

JEAIEL - N 1800
BR-V (Z757K) 25000
NIERRL (RUFEESZARBL) - VIN (GZ757K) 13
TRWAIN ] - RTmin (#)) 17
TR A - RTmax (7)) 2.4
EHARE RN | - EDT (7)) 22
HHE - C (dB) 0 +/-1
#E -G (dB) +5 -/+1
FAFIRLN- LEF 0,2 - 0,25
BAZF-HAREREZ (dB) -13 +/-1
Sk B AR RSN A RN B KBS 2%- NR NR10
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Concert Hall

The 1800-seat Concert Hall of the Shenzhen Opera House will be designed using the latest scientific advancements and experiences in order to ensure optimal conditions for performing
and enjoying symphonic music, and incorporating variable acoustic measures to make it suitable for folk music concerts, concert opera , semi-opera and amplified music concerts as well.
The basic objectives in the planning process will be to ensure optimal conditions for both the audience during concerts and for the performers (orchestra members, soloists and singers)
during performances, rehearsals and recordings.

The chosen format for the Concert Hall is the arena shape with the audience surrounding the orchestra - much like the vineyard concept asked for in the competition brief; but our design is
also inspired by the so called "Directed Reflection Sequence" (DRS) concept introduced by Sir Harold Marshall, which was first realized in the Christchurch Town Hall in New Zealand,

and which has the potential for achieving not only high acoustic Clarity and Spaciousness like in a vineyard hall (when carefully designed), but also rich Reverberance, high Strength and not
least high intimacy both visually and acoustically.

When designing a concert hall according to the DRS concept, the placement and orientation of the reflecting surfaces is of particular concern in order to ensure that all primary reflections
are correctly distributed both in time (within 50 ms), direction of incidence (primarily from lateral directions) and level in all seating areas. In combination with a generous room volume,
this careful design of the reflecting surfaces will ensure the realization of the above mentioned acoustic qualities - without the risk of focusing or false localization of instruments in the
orchestra. The reflective surfaces will be realized in the form of exposed and carefully oriented wall areas, terrace / balcony front and suffits and - not least - freely suspended reflectors of
considerable size. The suspended reflectors will also make it possible to adjust the coupling to the volume above the reflectors, so that the balance between Clarity and Reverberance can be
optimized. Another advantage is that this concept often leads to a very spectacular visual identity like in Christchurch and - in its most recent realization - the Philharmonie de Paris, France.
The seating layout both on the main floor and in the balconies also ensures that all listeners are fully exposed to the direct sound without any obstruction.

The combination of materials chosen for the gray surfaces and the detailed geometry of these surfaces will be designed to ensure a warm and diffuse, but still brilliant sound.

The audience chairs will be designed for minimal difference in the acoustics of the hall regardless of whether the hall is empty or fully occupied; but at the same time the seating will be
designed to be comfortable but moderately sound absorbing in order to avoid excess absorption which would reduce the desired dynamic and strong sound response from the hall.

In order to fulfill the requirement for a variable reverberation time, we use moveable sound absorbing banners or curtains which can be made to cover the upper side and rear wall areas.
This will make it possible to reduce the reverberation time to make the hall suitable also for amplified music and conferences. Most modern concert halls - even if designed "exclusively" for
symphonic music - are equipped with such means of variable acoustics. Part of such variable absorption areas may also be used to fine tune the acoustics between a heavy romantic
repertoire and more modern or older repertoire for which a less reverberant and more clear sound can be favorable. Besides, this can also compensate for any minor difference between
the empty and occupied hall, so that the acoustics for rehearsals can be made exactly similar to or slightly more dry than the fully occupied concert situation.

The combination of the acoustic parameters obtained will determine the acoustic "personality" of the hall. We suggest that the design process should start with a close dialogue between our
design team and the client/primary users of the hall in order to make sure that this acoustic "personality” meet the expectations. In this process, it is often advantageous to experience
concerts in different halls and discuss the impressions afterwards in order to reach a mutual understanding of the acoustic impressions which are sometimes difficult to express in wording.
The acoustic parameters are interrelated to some extent but also related to the various architectural variables in a quite complicated manner. Therefore, it is important to be able to predict -
and control - the parameters through acoustic simulations in a 3D computer model of the proposed design. To illustrate this, we have performed preliminary acoustic simulations

of the proposed design as shown in the plots enclosed.

Please notice that we suggest to extend the variable range for the Reverberation Time beyond the range listed in the program in order to ensure high fullness of reverberation as well as high
clarity in the high setting - and also optimal conditions for a loudspeaker reinforcement of speech and amplified music in the low setting.

In the following table, we have listed suggested target values for the main objective acoustic parameters. Please observe that the values for all parameters except Reverberation Time relate
to the high Reverberation setting (2.4 sec). Suggested values for the main room acoustic parameters are listed in the table below:

No seats - N 1800

Volume - V (m3) 25000

Volume per person (incl. Orchestra) - V/N (m3) 13

Reverberation Time - RTmin (sec) 1.7

Reverberation Time - RTmax (sec) 2,4

Early Decay Tima - EDT (sec) 2.2

Clarity - C (dB) 0+/-1

Strength - G (dB) +5 -/+1

Lateral Efficiency - LEF 0,2-0,25

Stage Support - Stearly (dB) -13 4/-1 - -i
Max. Noise level from technical installations and outside sources NR NR10 :

Concert Hall e_—_
. : i . P A\ BT b5
Shenzhen Opera House International Architecture Design Competition {)f\ij“nj(}\,r'
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Operetta Hall

The Operetta Hall planned in Shenzhen Opera House accommodates
comic opera, operetta, children's opera, traditional opera, modern
dance. The seating capacity is 800 with a proposed volume of 8000 m®.
The volume per seats is 10 m3 / person which is acoustically
advantageous. According to the program the hall should suit different
types of performances, which requires different acoustical conditions.

The Hall is horse shoe shaped - as in the case of the Grand Opera Hall -

with an irregular zig-zag shape to achieve optimal sound distribution
and to avoid the focusing effect of the concave shape. The ceiling and
the balconies are designed to promote optimal sound distribution
throughout the hall and the side balconies are gently sloping
downwards towards the stage to create optimal sight lines

for the audience.

The different type of events calls for the hall to have variable acoustics.

The solution consists of moveable sound absorbing elements,

for example curtains and banners.

The basic acoustical parameter of the premises is the Reverberation
Time (RT). The required mean value of the RT at the mid frequencies -
with audience (people).

The range of adjustable reverberation time is 0.6 sec, RT = 1.2 - 1.8 sec.

We plan to extend the lower limit of the RT interval to 1.2 sec, which
better suits amplified music events and speech.

A carefully designed electroacoustic system will be incorporated

to obtain optimal sound distribution, Clarity and Intelligibility

for amplified events such as rhythmical music concerts, prerecorded
music accompanying dance performances, conferences, etc.
Suggested values for the main room acoustic parameters are listed in
the table below:

No seats - N 800
Volume - V (m?) 8000
Volume per person - V/N (m?) 10
Reverberation Time - RT i, (S€c) 1,2
Reverberation Time - RT .« (S€C) 1,8
Early Decay Time - EDT (sec) 1,6
Clarity - C (dB) -1+0,5
Strength - G (dB) 4,5
Max. Noise level from technical

installations and outside sources NR15

Operetta Hall

Shenzhen Opera House International Architecture Design (

ompetition

Ry

TEGRII AR B AL R R4S aiR T R T2 m e, e, JLaEaicml, fegtalml, BUASERIRT, AIEAAEBON800A, EIUAR Y
800032 /5K, EEFMEARIARINI0SLK/BEN, RAEFZTHEARE AN, IR, BBl MG & AR IR, XFTRE
AR 25

BEEITRYEION SEE, ERHEIT —F, 2NN “Z” 598, UEMERERNFE SR, FH R MERREER.

RACHFIRE R & TR A SRR D RITLRBRED G, FASR S AT R A R AGER, M AR BE R EE M ER.
AREZRAIRYTE B SR 2 AR T R Al BRI A ZROR . MR )T RIER A AT ah & debt,  BIaned Mk,

R EENFE A2 — RN E (RT) . EPSERNIFRIRTFHE--AIR (N BEH T,

AlATENRIN HYEEIN0.6FD, RT=1.2-1.8%), FATHRIRRTRIFEAY FRIEKENL. 28D, XEIEEY & & RiENFEE,
BATRE SR DRI IVHRAE RS, DKy &ES), W WEMEAEIRE, PUERHIR S RESERE, RV EFESINRES &
A, EWERI AR, RRAIH T EE B NFE SRR BUE:

JBEEL - N 800

K-V (3ZJ57K) 8000

NIARI- VIN (RZJ5K) 10

IEMR Bl RT i (FD) 1.2

RN [A]- RTmax (D) 1.8

AR E - EDT (7)) 1.6

{HTE - C (dB) -1+0.5

5 -G (dB) 4.5 N
>k B BRI MR IR A B KPR 2% -NR NR15
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ZUGERIBR Multi-functional Theatre

ZIReRIBE, 48RS, KERRIP EYIRBI B SR SR — N AR 7. BN The hall - as the name implies - will be an important part of the planned Shenzhen Opera House
600N, FATELCAITTERRIN000Z T K, THIEIFRI, ZINRERIE AT A bV RIFEEH complex. The seating capacity should be 600 for which we propose a hall
F (i ) k. /NS memE| SRR SR SIS ETARE, XTI fEE volume of 9000 m?. According to the program, the multiple function means that the hall should
ARSI, (5 RS I E AT 1, be equally suitable acoustically for classical (chamber) music, small shows of concerts, operas,
N T LI AR RN EN, T TR T EERIBEE LR — N A 5 2 5% SRR I drama theater, dance, conferences and multimedia performances. These functions require
“mET" | KTHGIRE a7 U, BAGATEYSRRNEL, SRS different acoustical properties including flexible electroacoustic installations.
AR TR EALS, To serve these different purposes, we suggest the Multi-functional Theater to be designed
. e . L asa “black-box” without a fixed stage and balcony. The shape of the Hallisa “shoebox” with
2 EINHER LA B A PRI, AT SRR FT RS Bl i pf: — UL $900% 5 5 an acoustically advantageous room ratio. The room acoustic design will be closely coordinated
(R, AhgRlEss) |, s — MA@ s AR EIGE, AR BRI = 2haE. i with the electroacoustic design.
ATDATIT, A DMEEATAL B T4, RAEMCRI 5K IR Mk (RN R B —ERD,
(N AT DAZeds B AT T 4 5S, The multiple function needs variable acoustics. The solution consists of moveable sound
absorbing panels: one side with wide range absorber (low, mid and high frequency) and the
2 IhRE R WFEAR S A A FS2EC2RMNE (RT) . MRG0 A () BT, other side with diffuse wooden surface slits to provide low frequency absorption. The panels are
RS IRTIEYERINAE0.8F) (M THREIFIZIA) 51.2F0 G -5 P it o B 3% I openable and can be adjusted in any position. The ceiling is made of a tensioned wire grid. As
2\?‘.@:’1) AN RIS (A R e e BT RS G TSRS, part of the rigging, suspended, adjustable reflectors can be installed when needed.
S T A P A e R RS, W T IAEIRR LI E I, T The basic acoustical parameter of the premises is the Reverberation Time (RT). The mean value

of the physically obtained RT at the mid frequencies - with audience (people) present - is
suggested to be from 0.8 sec (for drama theater and multimedia) to 1.2 sec (for chamber and
other classical music performances). This variation will be provided by means of turning the

%)’t RERTHERF2. OFD EL T RN ], TSR EAT 38 A R A 2 0 a0
ARAHBRTEE N S [V A1) At B 2 2 2 & S B

FRIIM T SNSRI EIE: moveable absorbing surfaces.

JEAEL - N 600 Further acoustic variation will be obtained by means of an electro-acoustic enhancement system
B -V (R275K) 9000 by means of which the RT can be extended to 2.0 sec - and even further - if desired
MR- VN (GE77K) 8.3 for theatrical illusion purposes. Through the variable acoustic measures and the possibility to
JEIAN - Rtmin (7)) 0.8 install suspended reflectors, suitable values of other important acoustic parameters than
SN - Rtmax (FD) 12 Reverberation Ti'me wiill also be obtained. Suggested values for the main room acoustic
BRI ] - EDT (F9) 0.9 parameters are listed in the table below:
e - C (dB) 18 No seats - N 600
% -G (dB) 6 Volume - V (m3) 9 000
>k BRI RN IR N i KM & 2- NR NR15 Volume per person - V/N (m3) 8,3

Reverberation Time - Rtmin (sec) 0,8

Reverberation Time - Rtmax (sec) 5

Early Decay Tima - EDT (sec) 0,9

Clarity - C (dB) 1,5

Strength - G (dB) 6

Max. Noise level from technical installations and outside sources NR NR15

Multi-functional Theatre
: , ; ; N g iz v I ol
Shenzhen Opera House International Architecture Design Competition {)i\ij AN
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