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Abstract

The purpose of this study was to analyze the planning characteristics and it’s application of container architecture as
case study. Field survey was used to analyze the spatial planning characteristics in terms of development outline,
appearance, exterior, floor plan and interior of eight famous cases in Berlin, Hamburg, Hannover, Amsterdam and Paris
of Europe. The results of this study were as follows; Firstly, good examples of container architectures such as student
housing, social service center, temporary medical facility and cruise terminal in Europe suggested the potential of
domestic applicability in various purposes and development. Secondly, various types of freight container, building
container and module frame system should be developed with their reprocessing environment. Thirdly, it is necessary for
us to develop ISO type(20~40ft) container and standard plan with interior and storage design reflecting demands of
residents. Finally, the use of container module will be an environmental-friendly alternative for its modularity and
reusability, so it should be used as it is without severe deformation. The development of environmental friendly energy
sources such as hydro and solar power is necessary for domestic container architecture as well. The container design
should include the use of high quality of exterior finishing materials and the plan of aesthetical color planning to make
the building a local landmark.
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Table 1. Container Types for Architecture

Ttem Characteristics

« Stable, ISO dimensions, 20ft is the most widespread size
« Inexpensive: a new 20ft container costs around
€2,500 (¥3,300,000) and a used one around
Freight €1,300 (#1,750,000)
containers * Most containers are produced Asia and have generally
been used once for freight already
 Almost always used in architecture for temporary
., construction purposes
Tl « Minimum building physics requirements, mainly relating
" to heat insulation
« Difficulty to achieve with unmodified freight containers,
but containers ate favored in event architecture because
of their image

* Very wide-spread in the construction industry, used
mainly in Europe

« A significantly lighter construction for building purpose
such as offices, emergency housing, accommodation in
disaster areas, etc.

« Originally ISO dimensions, but later on developed their
own sizing systems and were fitted with specific
transport features

« Creation up to 3 stories, stacking up to 4 stories in
exceptional cases(but reinforced construction must then
be used)

« Providing more generous facade solution and by
carefully processing their surface materials

Building
containers

« It can be manufactured in any size, independently of the
ISO dimensions system

« Similar to the building container system, prefabricated in
the factory as a compact, mobile Unit along with part of
the fittings, and is then assembled at the construction
site to yield an overall building

'+ Building’s finish for weather-resistance building
envelope or floor and wall coverings, is created and
installed on site for all modules together

« Design features of a conventionally constructed building

Reference. Slawik et al. (2010). pp. 20-45.

Container
frames
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Table 2. Characteristics of Container Architecture

Keyword Characteristics
*» Good utilization of a space due to the applicability of
Flexibility =~ various arrangement and connection
« Expansion or reduction by demands of a user
« Short construction period, low labor costs
Economic « Low cost of construction due to the reduction of
feasibility ~ construction materials
« Establishes standards, mass production system
* Replacement is easy according to ISO in case of
Modularity ~ deformations and damages
* Modular architecture is applicable due to standardization
* Rapid construction and deconstruction
Rapidity < Convenient construction and less defection due to light
weight
« Easy transportation and installation regardless of
Mobility geographical condition

* Relocatable by various means of transportation

* Steel, the main material is semi-permanent and recyclable
which is good for insulation, waterproof, dampproof

* Generates less noise and pollutant

* Aesthetic design

Environment
friendly
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Table 3. Previous Studies

Concept  Researcher Outline
Lee Trend analysis on the finished/equipped
(2003)  materials of container architecture
Surface - - -
materials Cho & Suggestl.on of the using earth plastering .
wang  method instead of the current epoxy varnish
(2010)  to improve the negative image
Yoo, Park & Study on the real condition of domestic
Actual . . .
. Yoon container housing development and the limit
condition s
(2012) of institutional system
Park & Kim Study on the cases of containers as dwelling
houses and the need of the development of
(2009) .
designs
Slawik, H.  Study on the practical guide to container
(2010)  architecture by case study
Yang Study on the multi-purpose use of containers
(2010)  utilizing its advantages
. Study on the use of the container spaces and
Kim . .
(2011b) the planning characters and the suggestions
Case study of the applicability
&

hall Analysis on the development and application
application nfun & Kim of temporary housing as a dormitory based

(2013)  on the case study and the suggestion of
domestic application
Gill, Kim & Analy51§ on the planning cl.la'lracters based (?n
Mun the studies of the real conditions of domestic
2014) container architectures and suggestions of the

applicability

Yoo, Park & Analysis on the planning characters and the
Cho real conditions of foreign container housing
(2014)  and the suggestions of the applicability
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Table 4. Summary of Cases

Case Title (Year) Location Architect (s) Estimated Use
Platoon cultural Berlin,  Platoon Berlin & Communication
A development German Roehrs. S platform,
Berlin (2000) Y > office space
Bed by night ~ Hanover, . Social service
B (2002) Germany ~ 1an Slawik center
Cruise center ~ Hamburg, Renner' Hainke Temporary
€ 2008 German Wirth cruise terminal
Y Architekten
Qubic
Amsterdam, HVDN Temporary student
D  Amsterdam . .
Netherlands ~ Architekten accomodation
(2005)
Keetwonen ~ Amsterdam Tempohousing,
E (2006) Netherlan d; IMW Student housing
Architekten
Cancer center Amsterdam
F  Amsterdam Netherlan ds’ MVRDV Hospital
(2006)
IBA-dock Hamburg, . Office and
G (2010) Germany Han Slawik exhibition space
Pavillon sur l'ile ~ Paris, Manh Cultural and
Seguin (2012) France Architectures, commercial space
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Table 5. Development Concept of Cases

Table 6. Container Module

Concept

Case* @ Youth community facility

« Built as a office and Communication
A platform for juvenile delinquents from

(@ Temporary shelter for the young homeless

the outskirts of city
oncept
Case

« Welfare facilities for young homeless
* The conspicuously jointed structure

@ Complex cultural facility for urban regeneration

children who are taught inside its walls
« Constructed as a cruise terminal and a

cultural complex in Hamburg

literally means that it “supports” street
oncept
Case
C

* Planned a multi-functional complex as
an office and an exhibition area as
G well as a dock

« Regeneration project of Seguin island
H of Paris
« Exhibition/cultural complex

* Built a floating building preparing for ‘
sea level rise due to global warming
n

Concept

Case @ Urban student housing

* Adopts an economical system by
D using building container to provide
dormitories

» Low-priced dormitories made from
containers for students to solve the
problem of dormitory shortage in

E
Amsterdam !
» Completely mobile/transport to a new
site after 5 years
Concept ® T dical facili
Case emporary medical facility
« Built as a temporary institute for the
Amsterdam cancer research and
F treatment clinic during its rebuilding

and enlargement
« Built in parallel with the A19 highway
in city

*Photos by authors (except the case ‘E’)
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Container Module

Case Type* Size  Quantity Story  Area
F)C BC CF () () o  m)

A [ ] - - 40 33 4 110
B o o - 20 14 2 361
C @ - P 60 - 3 1,200
D - P - 20 - 3 -
E [ ) - - 40 1,000 5 17,000
F - [ ] - 40 - 5 1,425
G - - o - 36 3 1,600
H [ ] - - 20, 40 14 2 -

*F/C=Freight Container, B/C=Building Container, C/F=Container Frame
**Mainly used
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Table 7. Exterior

Table 8. Floor plan & Interior

Case Characteristics Photos*

Case Characteristics Photos & Plans*

* Entrance to emphasizes facade Image
* Color Planning in harmony with the
A landscape of the city
» Well-lighted due to the glass facade
* Plywood inside and planked with aluminium

« a conference room and a work space (3F)
« High ceiling due to the open space between
A 1F and 2F.
« a variety of cultural events changes the
inner space and its images

* Surrounded by glass shell modules
» Wooden frames, glass facade, large
B prefabricated concrete slabs
» Using a variety of colors gives the
structure bright images

» White cantilevered roof that looks like a
sail and blue, green color

* Container frames mounted glass

» Wide glass provides good lighting and

C  ventilation

* Decks around the building links the inner
space to outside

* The light at night on the window makes the
structure translucent

« structurally sound without a supporting
structure and has a spacious veranda and
adds to the permanence of its appearance

* Facade with molded plastic panel, deep
exterior walls, a variety of window

==l
openings and colored glass. ["

* Arranged over 1000 containers, 12 apartment g
complexes with staircases and exterior
walkways on the sides of the building

* Set up a courtyard between buildings

* Each unit owns a balcony/ the first level
residents own exclusive gardens

* The first level with steel-framed piloti by
an intensive installation of an air-
conditioning and heating system/ a 5-story

F  cancer center above

* Painted exterior designs in various shades
of red and blue that add the vivacity of its
appearance

* The bridge links the entrance of the
building to the land

* Aesthetical color combination of brown,
yellow, and blue

* Drifts on the surface of the water

* Hydro energy, solar panels and applies
energy-saving technology

* Modules can be easily converted at any time

» Emphasizes transparency to make the
exhibition space (1F)
« a cultural space that looks massive (2F)
H e Aesthetical color planning due to the usage
of vivid colors
» Dynamic exterior design by installing an
exposed staircases outside

« a hall in the center, containers on both sides

« a lounge, a kitchen, an office, a mini
library, a work space

* 10beds in 6 bedrooms

B« Bathrooms with shower facilities

assembled from 2containers

* A garden covered with glass shells
provides community space which is good
for insulation and protection

* A single large space without sections
makes better use of a place

» Multi-purpose space for a cafeteria and a
meeting

« Arranging sanitary spaces outside enables
the good use of the main area

* Separate spaces such as dormitories, artists'
ateliers, restaurants and bars

* Apartments on both sides and a hall in the
center

D« The lighting and ventilation of the hall is

possible

* One-room type units with a separate
sanitary space

« Kitchen area beside bedroom space

* Community facilities built in containers

« Each unit has its own balcony, bathroom
and kitchen

« Privacy by separating a kitchen, a living
room and a bedroom by a corridor

« Divide into two living room spaces with a
bathroom as a center utilizing a narrow and
long shape of a unit

(wwwtempo}wsmgwm)

* The first floor is for reservation and
registration and a lobby
F « Upper levels consist of a theater and a
studio as a experimental equipment
complex of a cancer center

« Arrangement exhibition and presentation
areas, a city model, cafeteria and an
G outdoor terrace on the accessing floor
« The bridge can be disassembled/ the height
can be adjusted

« a drive-through car showroom (1F)
« Flexible space depending on any programs
H  which are under development
« Convenience to users by installing an
elevator in stacking building

*Photos by authors
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*Photos by authors, plans by Slawik et al. (2010). pp. 116-216.
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