Livable DIAPHRAGM space

A Tsunami-Related Life History of Survivorsin Banda Aceh, Indonesia
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Banda Aceh is situated in a complex ocean system due to the conjunctures of three open seas, i.e.,
the Indian Ocean, Andaman Sea, and Malacca Strait. AiImost 14 years have passed since the 2004
Indian Ocean tsunami. According to IPCC and recorded data of TOPEX Poseidon, there is a 7
mm/year of sea-level rise (SLR) rate taking place between 1992 to 2015. Banda Aceh has been
predicted that the impact of SLR will be drawn 2.97% produced more frequent coastal floods and
disturb the city drainage systems in 2067
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Mrs. Saudah; who lost 2 of her 6 children, refused to move \":
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@ ISSUES & PROBLEMS

The population growth in Banda Aceh City is 1.84%
per year with population density is 4.154 people /Km2

Most of the living place is located on the coastal area,
which is vulnerable to tsunami threat and tidal flood

Living space Program overlaps, unsustainable,
and there is even the possibility of a blank
spotifthere is no program coordination and synergy

Lack of understanding of coastal hazards among new
residents (migrants)

Not all coastal areas have disaster protection and
evacuation facilities

@POTENCIES

The area with moderately identical geographical
characteristics
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Strong social cohesion among the community

People had known the right procedure of tsunami
disaster mitigation, so they are not afraid anymore to
live in settlement and housing located in the red zone
(prone area)
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@ IMPLEMENTATION

COMPLETE PATTERN

@CONCEPT
LIVABLE DIAPHRAGM SPACE

The purpose of the project is to Reclaimed habitats for native and neighbouring settlements
to maintain sustainability in a disaster-prone area. According to the IPCC, 3% mainland of
Banda Aceh will be drowned. Located in the coastal area, The concept of building
interpreting biomemetic aspect of the human Diaphragm principles in design
projects. The diaphragm is one of the major respiratory muscles, and its function is vital for
proper respiration with flows characterize structures of alveoli. The diaphragm also controls
the postural stability, defecation, micturition, and parturition by modulating intra-abdominal
pressure. Furthermore, its function is associated with metabolic balance. Biomimetic
approach to buildinng design using a diaphragm structural with an auxetic design element
that transmits lateral loads to the vertical resisting elements of a structure. This structure is
built to respond to various environmental problems of the country. The most common lateral
loads to be resisted are those resulting from wind and earthquake actions, but other lateral
loads such as lateral earth pressure or hydrostatic pressure can also be resisted by
diaphragm action. It guarantees safety, comfort, and durability with climate changes.
However, this building can be deployed in other coastal areas with similar environmental
characteristics.

BUILDING DESIGN CONCEPT | AUXETIC DESIGN

Auxetics are metamaterial structures with negative Poisson’s ratio which enables sensor’s flexible diaphragm to be expanded in both longitudinal and
transverse directions easily.

HUMAN DIAPHRAGM PRINCIPLES

BENDING-ACTIVE TENSILE HYBRID STRUCTURE
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@ STRATEGY DEVELOPMENT
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The development of a new settlement (Diaphragm Housing) in Meuraxa, Banda Aceh City considers the aspect of urban land use which is natural disaster-friendly. Land use plan is determining the structure of the land which
comprise various land use plan, the aspects of environmental preservation among other is the physical condition of disaster prone-area, this land-use plan must be in the long term.
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SITEPLAN
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SECTION AND IMPLEMENTATION
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