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ABSTRACT

Local material used to be seen as a poor mateBat. nowadays, many architects try to explore thiétes of
those material, so it can be used creativily inigieisg a sustainable building. It is one way tosale energy to
deal with the global warming. One of the local miaieis bamboo. Bamboo is a sustainable materiashese it
grows rapidly and it can be used in any buildingmeénts, from foundation to roof. Bamboo also have a
capability in creating a thermal comfort inside ailding. Many construction techniques are foundpamboo
can be used in a small buildings as well as biddinjs, even in a long span buildings. Bamboo miy gives

an aesthetic elements, but also a strong structitany great architectures now are made in bambdos T
paper shows some examples of buildings that usedmaim creative ways.

Keyword: local material, bamboo, creative

I.  INTRODUCTION

The use of local material is one way to save thithedue to the global warming issue. By using such
materials, people use less energy because it dbewead an added transportation, and it only naeds
local treatment. Most common people used to thivdt tocal material is tend to be used by poor
community. But that opinion is changed lately, hsmsso many great architecture are built by local
material nowadays. So many techniques are foundimole same old local material. That is why the
same local material that is used by local peom®, lne changed to be sophisticated material in the
hand of an architect.

There are many local materials available on eastith as stone, wood, thatch, palm blare and
bamboo. Those materials are available in every sidéhe world, only in a different kinds and
characteristics. The most potential of local matels bamboo. It can be used in every part of a
building, from foundation to roof.

Bamboo is the largest of the grass family of platitsgrows very quickly, providing renewable
material for building, tools, and utensils as vwadl edible shoots. Bamboo is particularly suitable f
creating beautiful roof structures and is extrenmebistant to earthquakes. Bamboo can replace wood
and steel in many other situations as well. It egplace rebar, act as pins in straw bale constrmcti
create trusses and other structural members, @osgietorative elements, and even function as
plumbing. Bamboo is susceptibleto insect damageyelier, and must be treated for longevity.
Sustainable forestry practices must also proteainay over-harvesting. Although bamboo is
considered a “poor person’s material’in many cdestwhere it has been used vernacularly, that
associationis changing as new structural systerdasw affor more ambitious architecture that is
patronized by the wealthy (Kennedy, 2004).

Bamboo is a local material in every place on eaftbrldwide there are about 1600 bamboo species
distributed in about 121 genera (25 herbaceousnaoody). Geographically, these species are
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found in the tropical, sub tropical and temperagaa of all the continents, except Europe whenethe
are no indigenous species. The approximate conéhdistribution of bamboos is as follows: 67% in
Asia and Oceania; 3% in Africa, and 30% in the Ainas (Lopez, 2003). It shows that bamboo is
easily to get and to be used in those places, amthe known as a local material.

Il. THE POTENCY OF BAMBOO AS A LOCAL BUILDING MATERIAL

One of the ability of bamboo is as a building maileit can be used as a structure, a buildingesa;f
as well as an aesthetic element. So bamboo camrdted so many ways, depend on the need. Beside
that, bamboo also has another potency in creatthgranal comfort inside a building.

2.1 Bamboo Preservation

Before bamboo is used as a building material, gBdseto be preserved first. Bamboo without
preservation can survive for 10 years, so bambdb pieservation must survive longer than that.
There are many ways to preserve bamboo, i.e:

a. Bamboo preservation in general
The best time for harvesting is the drier and acoséason when the insects are less active.

b. Passive methods
Simple constructive measures like lifting up thkaps or an outjutting roof can help to extend
the life time of the bamboo distinctly.

c. Active methods
Smoking
Smoking it in its own resin. The smoke makes thd unpalatable to insects which therefore
decline the bamboo.

Heating
The canes are heatted in kilns to ca. 150°C fdroat $ime, so the structure of the outer zone

changes and becomes more resistant against indbetpoles can crack up easily. When you
cook bamboo, the starch and nutrient content wiltdgluced.

Immersion

Freshly cut canes are immersed in water for 4-1€kaeThe nourishment for insects (starch
and sugar) is removed. Streams are more suitalkle skagnant ponds. Saltwater is not
suitable, because the salt will stay in the bamdwod can bring moisture and fungi into the
canes.

Impregnating coatings

Coatings with borax are ecological and widely udadaddition, lime slurries, rangoo oil or
slurries from lime or cow dung are also used. Usiggctices is ecological not acceptable.
These are kerosene, DDT, PCP and others.

d. Aim
These methods prevent the invasion of pests dwliagnging the surface of the bamboo or
remove the nourishment of the insects. To proteetdamboo from fungi and mould, the
moisture must be kept away. To preservate the bamiside of the pole, all diaphragmas
have to be perforated or all segments drilled.
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2.2.The Characteristic and Treatment of Bamboo

Bamboo has many characteristic that makes it b#ttan the other materials. The characteristic of
bamboo are:

a. Tensile strenght:
The fibres of the bamboo run axial. In the outenezare highly elastic vascular bundle, that
have a high tensile strenght. The tensile streaftitese fibres is higher than that of steel, but
its not possible to construct connections thattcamsfer these tensile strenghs.

b. Shrinking:
Bamboo shrinks more than wood when it loses wdatlee. canes can tear apart at the nodes.
Bamboo shrinks in the cross section ca. 10-16 %harwall thickness ca. 15-17 %.

c. Fire resistance:
The fire resistance is very good because of thb bantent of silicate acid. Filled up with
water, it can stand a temperature of 400° C whigevtater cooks inside.

d. Elasticity:
The enormous elasticity of bamboo makes it to ay \gwod building material for earth-
guakeendangered areas. Another advantage of baisiedow weight. It can be transported
and worked easily, the use of cranes is mostly cessary.

Bamboo can be worked with the simplest tools wiaksttbe especially sharp because of the highly
silicified outer zone. Tool wear is considerablghiRecommendable methods are:

a. Splitting:
Very easy as long as it is splitted along the g The cane is split in halves and quarters
and the driven apart by a wedge. It can also bi¢ wjth a knife frame into four or eight
segments. By means of splitting we get halved gastaps and battens. To get planks, all the
nodes are smashed and the wall of the pole is@@it its entire length and forced open until
the wall of the pole lies flat. Up to the age of m8nths, the canes can be peeled. The strips
can be used as ties or be woven to make stringsoged. Bamboo being forced to grow in a
box

b. Shaping:
Bamboo which grows in a box gets a square shapi.caao be better used for connections.

c. Bending:
Freshly cut, bamboo can be bent and will keep shape after drying. When heated above
150° C, bamboo keeps its shape after it goes cold.

The surface area of bamboo also has to be treatamhe ways. The informations about bleaching and
dyeing are determined for small parts for kite-¢nrdions. Bleeching and dyeing possibly can
change the structure of the bamboo that far, ittGampport enough weigt. Nevertheless these methods
should be introduced:

a. Bleaching:
Bleaching in hydrogen peroxide removes traces sifirer wax. If it stays in it too long, the
bamboo will get perished.

b. Dyeing:
Every country has developed its own traditionalhudtof dyeing. In principle:

1. Remove the wax, otherwise the colour can’t pateinto the bamboo.
2. Bleach befor dyeing, so the colour will becon@@&regular.
3. After dyeing, fix the colour in a solution ofnégar.
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2.3. Bamboo Construction

Bamboo can be used as a structure, building syrésceell as an aesthetic elements. It can beased
a foundation, coloumn, floor, wall, roof truss,.eéBmme bamboo construction technologies are shown
in Figure 1.

Some basic rules for using How to avoid the crushing of ~ Types of joints used in
bamboo in construction horizontal members bamboo construction

et

Joints horizontal and vertical  Fixing horizontal and Double and quadruple
members vertical members with pins beams-supports
and bolts

Horizontal joints (not for

structural members) Horizontal splicing (not for

structural members)

Figure 1. Bamboo construction technologies
Source: Lopez, 2003

According to those bamboo technologies, an ardhita use it in designing an architecture, whether
it is for a small building, or a big building. Evéor a long span building, bamboo can handle it.

2.3 The Role of Bamboo in Creating Thermal Comfort

According to the research about the thermal perdoima before, bamboo has a capability to create a
thermal comfort (Muchlis, 2010). The result of tlesearch says that brick materials can decrease the
outside air temperature more than the bamboo reat&ut the humidity generated by brick is much
higher than bamboo. When it was analyzed ugiagchrometric chartjt can be concluded that
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bamboo is more comfortable than brick. This conolusvas taken after considering two things,
temperature and humidity.

The research also says that the difference of bandmnstruction creates a different thermal
performance. The research was done in two kindosétruction; vertical bamboo wall construction,

and matted bamboo wall construction. The resedrotvs that the construction of the matted bamboo
construction has a better value of thermal contfah vertical bamboo.

lll. THE EXAMPLES OF ARCHITECTURE IN BAMBOO CONSTRUCTION

Bamboo is used in many great architectures latdgny architects explore the potency of bamboo
creatively. Some examples are Green School in Batl, Kayu Manis Resto in Bali.

3.1. Green School, Bali

This object is located in Bali and created by mastaftsmen, designers and builders, landscape
architects and gardeners using a blend of cuttdggeetechnology and traditional materials and
methods, so the result is a sustainable building.céh state there is no reason to say that bamlao i
difficult material to explore. From the picturesld®, we can see how a structure can produce the
form and aesthetics.

Figure 2. Green School, Bali
Source: Writers, 2009

Due tc the width of the roof, the Bridge in Green Schoc, focus in
structure requires the support colummamboo construction: joints  of
From the image above, bamboo asherizontal and vertical members
column (take the weight of the roofbeveled joint and scarf joint).
is set up with the same span distanc€hoices of the appropriate structure,
Bamboo is easily bent, so the rodiorms a nice bridge with locally
shapes can be explored. Bamboo, cadvanced materials. Bamboo has
also be tilted in accordance with thgreater tensile strength than steel. It
needs. So the exploration of the forrman produces curved shape on the
can also be supported by théridge.

structure.

Figure 3. Green School, Bali
Source: Writers, 2009
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Aspects of natural lighting are plied in this building. Bamboo style
crisscross to each other to strengthen the stegtérom the left picture,
circular aperture of light become a point of instré&-rom right image, the
columns made a curve shape.

Figure 4. Green School, Bali
Source: Writers, 2009

The connection structure of the image&Some bamboo (as a cantilever
above is using the method: fixingcolumn) are united in this STONE
horizontal and vertical members withFOOTING. This type is commonly
pin and bolts. The column is madeused for slope and flat grounds.
obligue, not perpendicular to theRigid columns, such as the use of
section supported. steel columns, are no longer visible,

This is a boarding house for students.
All furniture are using beautiful

Fence has a distinctive pattern. Thes@@mboo. The windows have views of
patterns are obtained from the split the Ayung valley. This boarding
bamboo because it is easily to split, called Housing Bamboo. No less
according to its usefulness. interesting with modern  furniture,
just live in it we feel in harmony
with the natural beauty and comfort.

Figure 5. Green School, Bali
Source: Writers, 2009
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3.2.Kayu Manis Resto in Bali

Figure 6. Bali Kayu Manis Restaurant

Bali Kayu Manis Restaurant expresses the buildmgugh a row of bamboo. Restaurants by Budi
Pradono become a tourist destination in Bali. Mamyrists visit this restaurant for its romantic
atmosphere inside. At least two local materialsduse this restaurant: bamboo and clay. Local
ingredients are collaborating with glass, whichsgd in modern building.

Figure 7. Kayu Manis Restaurant, Bali
Source: Writers, 2009

Bamboo in small diameter is arrange@ihe bamboo is set up with the same
regularly as ornamentation, and rodadistance and stopped at the same point,
covering is fiberglass, which mountedhus forming a line. It is a simple

right on the open space of theoncept, but make an interesting
receptionist area. display.

Figure 8. Kayu Manis Restaurant, Bali
Source: Writers, 2009

The visitors have to walk through tI Inside the tunnel, there is no windo
tunnel to go to restaurants. To get @penings. The designer let the natural
different impression, it is made of localight through the upper tunnel, in
clay materials. The main structure of theamboo. Incoming light gives the
restaurant building using steel, whicimpression of dramatic and exotic.
are rigid. While bamboo is a lightweighOnce again, bamboo can be paired with
ornaments, so that each material showther materials, resulting in an aesthetic
its character at once, united in aesthetiaschitecture without leaving the local
character.
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Figure 9. Kayu Manis Restaurant, Bali
Source: Writers, 2009

Another function of bamboo is as In ceiling, still using bamboo that

secondary skin to filter sunlight. To givearranged almost the same with the

an aesthetic impression, bamboceiling in the receptionist area. But in

arranged differently between the top antlis room, bamboo is arranged more

bottom. tightly, so that it gains the formal and
exclusive impression.

Figure 10. Kayu Manis Restaurant, Bali
Source: Writers, 2009

Other details, bamboo is arranged alternately betwbe vertical and horizont:
Bonding between them used “ijjuk’, done very siym@o keep supporting the
building appears minimal.

Figure 11. Kayu Manis Restaurant, Bali
Source: Writers, 2009

Bamboo is easy to split apart as neec Other additional functions such as tre
Bamboo can also be easily combinad also completed with bamboo.

with other materials. Bonding between

the bamboo is selected from materials

that support the minimalist look, which

is acrylic. A blend of contrast material,

still produce harmony.

Another example of the bamboo that is used as ibgildhaterial for walls, has been performed in
Babahoyo, Ecuador in 1989 (as seen the pictureeltraining course for architects and engineers,
it demonstrated methods of constructing roofs aatlswrom Bamboo.To reduce deterioration of the
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bamboo from insects and climate, the bamboo pieeee cut in half. In the right picture, it's about
the community building in Soritor during wall consttion, in bamboo.

e e -l
Figure 13. Wall s'oﬁstruction, soritor
Source: www.practicalaction.org

Figure 12. Walls in bamboo.
Source: (Kennedy, ___ :p.201)

V. CONCLUSION

This paper is expected to open the public mind ati®ibenefit of bamboo. Bamboo has been proven
to have high sustainability value. Bamboo doesrequire a long time to grow, so that the logging of
bamboo will not make the forest bare. Bamboo ak® pfroven to be a strong structure, can even be
used in long span, able to curve and also havingesthetic value. It can be said strong, elastid, a
aesthetic. Bamboo is particularly suitable for trepbeautiful roof, structures, walls and is eristy
resistant to earthquakes. Bamboo can replace woddsteel in many other situations as well, and
capable of creating thermal comfort . The last, lbaonis the most sustainable local material that can
be used creatively.
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3.1.2

MALAY DECORATIVE IN MODERN
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ABSTRACT

Traditional houses are almost always identifyingotigh building raise on the pile, saddle roof arepeated
gable-finials decorative that make them as a ladigtinct uniqueness. This uniqueness, which coeldhle
strongest features, is bringing significant cultunzalue and influencies to the development of lngd
architecture.

Gable horn, part of gable-finials, known as tradital roof decorative element has architectural &niies in

the broad area coverage. Not only in traditionallting of the archipelago, but also found strongdewice has
similarities with decorative elements used on gdiolials in the region surrounding Astronesia suad) South
East Asia, Malanesia, Micronesia, Polynesia and dtmscar. This has made identifying characteristiorsg

decorative elements. Gable horn become one hallroarkaditional architecture Astronesia region. ek
contained not only from an architectural point oéw, but can develop in accordance with their respe

regional culture.

The study was based on literature review and feelveyed to observed the presence of gable hokhatdy
architecture traditional building. How variant elemt that can be encountered and became the ormin t
architectural presedent. Research also see to eki@nt it used these elements as part of modemtacture is
currently widely.

Keywords: gable-finials, traditional architecture

I.  INTRODUCTION

Traditional compound, where Malay house spreadwas, created respons to the actual housing need
and community aspiration. It meet their socio-ecoitp cultural dan environments requirements
(Yuan, 1987).

Malay house created nearly perfect solution to r@bnvf climate, multifunctional use of space,
flexibility in design and shopisticated prefabre@tsystem which can extend with the growing needs
of family (Yuan, 1987). It is also identifying thugh riches cultural building components and
decorative elements which have meanings that makgieness which could be the strongest features
(Waterson, 2009).

This house, mostly spread in central Sumatra andydan Peninsular, is not just a living houseés It

a part origin of people spirit in community and ception of human soul (Waterson, 2009). It
designed with deep understanding and respect toendt built closed to sea shore or river side in
hinterland area which usually as compound formattan sprawl to each other.
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Il. RESEARCH APPROACH

The aim of research is discover Astronesia ardhitecstyle through empirical of Malay house at
Central Sumatera, Indonesia. This research attémnatidressing and identifying indigenous shelter
concept design through field studies and theaktic

The approach in this research was using both qtigbt and quantitative. Main research was
collecting primary data through field study. It leaks to conducted by literature study such as
theories, previous research reports, empiricalezastudies include interview of some experts is th
field.

2.1.Traditional Building of the Archipelago

At glace, the most obvious of Astronesia architedtatyle how building house is rise on pile. Tisis
very general feature of built form in South-EastaAdicronesia and Melanesia. But it seems to fade
out in Polinesia where buildings are often set ugased stone platforms (Watson, 2009).

MAINLAND 3
SOUTH/ EAST -
ASIA
L ; ""“-;"’
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% J
RS ,_étg'@u__ca_@_wwea' R 4
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QOUTH “ EAST < NISLANDS SR T e § MARQUESAS
= L \ w8 : ISLANDS

Lo Jusary
WL, ARCHIPELAGO
S

IR
* . MANGAREVA .
ISLANDS |

EASTER ISLANGD,

Figure 1. Astronesian boundary family
Source: Waterson (2009)

Another distinct element is saddle roof with aneexted ridge-line often resulting in outward sloping
gable-end, and sometimes highly exaggerated ptontee eaves. In some places, saddle roof has
developed a whole range of variations accordintstsurrounding condition

Tanibar Fiji Chiang Mai North Sumatera Cambodla
Figure 2. Some of Astronesia Traditional Houses
Source: Waterson (2009)

Similarities architectural elements in Astronestégion found in gable finial decorative as strong
evidence how importan this feature. It can be fatsienply from extensional of the rafters, or may be
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elaborately carved. Gable horn, sometimes come fxdikeness to animal such as buffalo, bird or
dragon which are believed to serve a protectivetfan for the inhabitants.

Figure 3. Gable roof and gable horn of Indonesiazestral
Source: Waterson (2009)

The choice of horns as a motif doubtless refldutsgreat importance of societies where it is a majo
form of wealth and sacrifice, beside protectivecéntain area, gable horn also point to the paikafi
these decorative elements to serve as a sign kforastatus in society.

2.2.Rise on Pile

Raise building on pile give distinct advantages.fdot, it is suited to tropical as a response to
surrounding environments. It can describe a methodadjust high distance floor above surface
ground. There are some varieties to put or ane bislding on pile. It seems this piling concept
contradicted to modern technique that building sthdwe tied up into ground. Malay pile building can
be placed on the rock, or attach through simplégrta without embed into ground

Figure 4. Buildihg structure stand
Source: Firzal (1994)

mple
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2.3.Saddle Roof

In generally, the Malay traditional saddle roofe aectangular form and rarely square. It can be
divide into three group which base on basic forrchsas: (1)Belah Bubung Roof; or bubung
melayu/rabung melayu/lipat kajang/lipat pandan/até&abu/ atap layar/ atap bersayap / atap
bertinggam, (2) Limas Roof; or limas penuh/limas berabung melag®), Lontik Roof ; or
pencalang/lancang (traditional boat)/gorétffendi, 1986).

Figure 5. Basic form of saddle roof
Source: Firzal (1994)

Figure 6. Variant of saddle roof
Source: Firzal (1994)

2.4.Gable-Finials Decorative

The finial is an architectural device, typicallyread and employed decoratively to emphasize
the apex of a gable or any of various distinctimeaments at the top, end, or corner of a building o
structure. A gable finial can be describe as valsurface situated at one or at both ends ofdbg r
adjoining a pitched roof. Its shape depends omyibe of roof and parapet, mostly triangular, whigh
as on the facade rather than the back end (frdotega

Figure 7. Variant of Malay gable finial
Source: Firzal (1994)

Gable horn, part of gable-finials, known as traxdii&il roof decorative element has architectural
similarities in the broad area coverage. Not onlyraditional building of the archipelago, but also

found strong evidence has similarities with dedeeatlements used on gable-finials in the region
surrounding Astronesia such as; South East Asidadsia, Micronesia, Polynesia and Madagascar.
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This has made identifying characteristic strongodetive elements. Gable horn become one hallmark
of traditional architecture Astronesia region. \&dicontained not only from an architectural point o

view, but can develop in accordance with their eeipe regional culture.

20 22
Figure 8. Typical of South-East Asian gabble horn
Source: Waterson (2009)

Figure 9. Varian of recent gabble finials decomativ
Source: Firzal (1994)

[ll. CONCLUSION

Although there are so many varieties and formsrdfitectural elements in the region Astronesia, but
raise on the pile, saddle roof and gable finial &Eome most important characteristic of tradélon
architecture Astronesia. This can be described libat these elements can be developed in many

variants throughout the archipelago.
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3.1.3

TRADITIONAL ARCHITECTURE
FORMERS AS CHARACTER CITY FACE JOGJAKARTA
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e-mail: indartoyo@yahoo.com

ABSTRACT

Initially known as character-forming aspects of tigy are: the height of the building, boundaryegand
building envelope (“building coverage”). After thatity planning in San Francisco (1970) adds stjidispect

of the building (“bulk”), and Design Guidelines LgnBeach, California (1980) adds the appearance
(“appearance”) and the configuration of the buildirmass, as character-forming aspects of the new tokw
addition, the study looks (“appearance”) of builds) elements: scale, color and texture of buildimaterials
should be considered also, as one character-forrasggcts of the city.

Meanwhile, according to Hamid Shirvani (1984) chatm-forming aspects of the city faces, includibgnd
Use, Building Form and Massing, Circulation and Kag, Open Space, Pedestrian Ways, Support Agtariy
Preservation Signage, so that through these studiss that the appearance of the building into asgect of
the city forming a fairly dominant. What about tbkaracter of the city of Jogjakarta’s face?. Thraug
gualitative analysis, the results of the survey ‘@me the spot” in the city of Jogjakarta, it is knm that the
traditional architecture of Yogyakarta nuance, s&sh building with gable, a pyramid roof and roofjo, has
dominated in several strategic places in the citylagjakarta, so architecture Jogjakarta traditidnaan be
considered as character-forming face of the cityagfjakarta.

Keywords: traditional architecture, the city facasd Jogjakarta.

.  INTRODUCTION.

The growth of cities, a process that is closelgtesl to human civilization, so the shape of the isit

not just a human product, but also an accumulaifozurrent political, economic, social and cultural
norms are based on prevailing at the time of imédion. For urban design, Hamid Shirvani (1934)
suggested that elements strongly associated witarubesign, including: Land Use, Building Form
and Massing, Circulation and Parking, Open Spaedgstrian Ways, Activity Support, Signage and
Preservation. While the formation of architectuBuilding Forms and Massing) and elements of
urban design which others (Circulation and Parkidgen Space, Pedestrian Ways, and Activity
Support), can not escape the role of Architecthasmain actors, and other actors, such as: cligate
culture, social values that exist, economic aspeesources, technology and society, which played a
role in decision making.

Yogyakarta city is known as a cultural city, hasharacter and a different face than the otherscitie
Indonesia, because of Yogyakarta that was buill785 formed from a palace Ngayogyokarto
Hadiningrat. So maintaining the identity and chs&enof nuanced Jogjakarta traditional local
government programs Municipality of Yogyakarta dedame the ideals and desires most community
residents. In accordance with the theory Hamid \@hir (in 1984), in addition to architectural
elements of the other city, the city faces is deteed by the character forms a mass of existing
buildings in it. Therefore, when most of the buiigs sector in the city have Indise styles, characte
must face the nuanced Indise city. To maintairatiractiveness of the city of Yogyakarta, knowraas
tourist destination number 2 (two) after Bali, jgpeopriate when the specific character of the sity’
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face remained dipertahakan traditional Javaneseh&@ahe efforts towards it will greatly help lbéca
government and Yogyakarta will be welcomed entlsigally by the people of Jogjakarta.

With the change of behavior from traditional to ranusociety, it is interesting to find out more abo
how the development of facial character of Yogy&kaand what aspects that influence it. Traditional
architecture as a character-forming face of thg oft Jogjakarta to be very interesting to discuss,
because at the time of globalization, there wilblindency in which the public will appreciate mor
traditional works that have been adapted to thefewen the modern works that shaped the same. This
is in line with the opinion of John Naisbitt andtfaa Aburdene in the book; “Megatrends 2000”
(1988:108)? which says that in the 2icentury, will occur renaissance in the arts arel global
lifestyle that is marked by the emergence of CaltiMationalism, which more homogeneous our
lifestyles, will strengthen our dependence on thleies of the deeper, such as: religion, language, a
and literature. While outside world will grow mawnaiform, then we will increasingly appreciate the
tradition of distinctively and blossom from withtrselves.

[I. ARCHITECTURE IN THE CITY JOGJAKARTA
2.1.Traditional architecture Jogjakarta .

Sugiarto Dakung in the book “Traditional ArchiteatiSpecial Region of Yogyakarta (1987lefines

the notion of traditional architecture, as a forfradouilding, structure, function, ornamentatiordan
the way they are made, passed down by generationscan be used to perform the life activity
accordance with the values of life held occupaFRtsictionally, Sugiarto Dakung (1987) divides
Javanese Traditional Architecture in four (fourpeg of functions, ie (a). houses, (b). houses of
worship, (c). where deliberation and (d). wareho¥ghile according to the historical development of
his house, Sugiarto Dakung (1987) divides houskwhnese form in 4 (four) different forms, namely:
Panggangpe, Kampung, Limasan and Joglo. Panggdmpse Style represents the simplest form of
the building, because it consists of only one r@om is a basic form of house building Java. Then th
form of Village (which owns more than one room)n®re perfect than Panggangpe level, and
subsequently Limasan represents further developofettie village form, and finally complete Joglo
forms with supporting facilities, like: PringgitaBentong and page Next page Up, is seen is a fborm o
The most perfect development.

e Panggang-Pe.

Figure 1. Traditional architecture Jogjakarta.
Source: Researcher (2008).

Franz Magnis Suseno in the book “Ethics of Javé®88) 4) says that despite the influence from
outside the Java community but has an incrediblétyalbo maintain its cultural authenticity, by
allowing even accept the foreign culture, as a mearenrich culture, Java, until finally it makée t
influence of foreign culture as a culture of Jawhile amost Rapoport in the book “Development,
Culture Change and Supportive Design” (1983) 5)xdémat in designing buildings that dotted the
decline of traditional buildings, must first be fead from the building environment, so it could get
any matters most later amended (the “core elemerasti what matters most quickly changes
(“peripheral elements”), as well as what things am@st readily accepted by the prospective wearer
(“new elements”).
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While Arya Ronald in the book “Values of Traditidrtdouses Architecture Java (2005-142) 6) says
that: (1). Type of house building is highly depemtden the social aspects, in this case means that
closely related to the homeowner attempts to gagognition from the community, (2). Building
form, depending on geographical and social aspetiish form the structural aspects associated with
geographic and functional forms associated withdbeal aspect, so in this building form closely
related to efforts to obtain home owners love fitbm surrounding environment (natural environment,
social and spatial) in such a way that will not smgonflicts of culture. (3). Determination of heus
locations will be determined by geographical aspeecthis case are closely related to efforts tb ge
closer to home owners with the natural.

Thus, the possibilities of change in the form ofti$® building architecture of Java, which can be
practiced, but still retains the traditional noriiisat are still maintained by most of the Java
community, are the possibilities of change formpvded that: (1). As part of the macro cosmos,
closely related to efforts to building owners cémain the affection of the environment (nature,iaoc
and spatial), so that it will not bring the cultused inner conflict. (2). In conjunction with the
“concept of time”, to be built in accordance wittetprogress of the age, but still maintain thetegs
norms and (3). As a “personality” of the owner, @wdobe accepted and gain recognition from the
community.

Inside the building the building, people want tavays familiar with the Java nature, as well asaiet
refuge against the negative influence of natureth®oshape and placement of buildings, always
endeavored to be able to adapt to the environniecityding the ability to control or make up the
negative factors of nature, and the ability to eegr and make the most positive factors of nature.
Thus, form a sloping roof, like a saddle, a pyramith a wide variety of shapes and overstek, will
remain the choice of the people of Java. Althougimg@nfa’atan cooler space will affect the
appearance of the buildings in big cities, butime lwith the concept of energy efficient buildirthat

are a “trend” of the present use of the vent, iostilation, design of openings, the spaces open and
cross ventilation ( “Cross Ventilation”) will remmain use and are often found.

In addition to sheltering wanted to negative infioes from nature, such as wind, excessive suriror ra
storm, Javanese people basically want to be intimath nature. In the book: “The Book almanac
Betaljemur Adammakna” (1980) 7) R. Soemodidjojoagsst is said that the Javanese people in
choosing the location of the yard, determiningdirection of orientation of the house, build a h|us
put up the house and determine the position ofdber to know the existence of certain rules
(“pitungan”), which is believed will bring good lkcin his life. Based on norms for selecting a
location, determine the orientation and determime position of this door, then the attitudes and
human behavior in the future of Java, is predictedalways choose a location that has high
accessibility and tend to choose the orientatiovatd the sun and wind circulation is more profigabl
and choosing the best view for the building. Beeaofsthe breeze in the city of Jogjakarta, mostly
from south to north, the orientation of buildingsthe south and the north remains a choice, because
the buildings that use the concept of energy sawilidoe more profitable with this orientation.

2.2. Development of Traditional Architecture in the city of Jogjakarta.

Jogjakarta is located between Mount Merapi in tin and Samodera Indonesia in the south, Kulon
Progo Regency in the west, and Gunung Kidul disiricthe east, have a pivot Mount Merapi —
Monument — JI. Malioboro — City Center — Palacetag8 Krapyak — Indian Ocean that divides the
city proper from the north to south, the axis HADahlan — City Center — JI. Senopati — JI. Alaman
nail and the axis JI. Godean — JI. Kranggan — Mamtm Jl Sudirman — Jl. Solo that runs from west
to east, into the main shaft of the city. Jogjekanity, surrounded by the outer ring road that tis
entrance to the city of Jogjakarta, ie from thediion of JI. Magelang, JI. Solo and JI. Wates.
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Figure 2. City map Jogjakarta.
Source: Google (2010).

Structure or composition of the city of Jogjakab@sically closely related to the existence of the
Kraton Yogyakarta since the start of excess GiAgteement Date 13 February 1755. From then Sri
Sultan Hamengkubuwono | started building Ngayogyadidingrat palace complete with various

facilities and infrastructure to be able to accordate all the needs of the kingdom. Then the
development of the palace was succeeded by thensudif his successor, until today. Jogjakarta in
particular had an imaginary axis that runs frontmof Mount Merapi — Tugu Yogyakarta — Kraton —

Stage Krapyak — the South Sea. Imaginary axis septs the process of human life from birth to face
the Prince of the Exalted. In Jogjakarta city spairucture of the Kraton Yogyakarta Stage Kragaya

connected by road Panjaitan IN — Plengkung Nggaftengkung Nirboyo) — Square South — Barbie
Hinggil, while among the palace with the monumenet lanked by the North Square — JI. A Yani — JI.

Malioboro — JI. Mangkubumi.

Figure 3. Jogjakarta Palace and a Pillar Shaft
Source: Google (2010)

Among North Square and the monument which stretéioes the north to the south of Yogyakarta,
there is the point of intersection O (enol) km dmecame the center of Yogyakarta at a time
intersection between the axis north — south (JVahi — JI. Malioboro — JI. Mangkubumi) with west
axis — the eastern city of Yogyakarta (JI. Watd$ Wirobrajan — JI. KHA Dahlan and JI. P Senopati
—JI. Paku Alaman — JI. Kusumanegara — JI. Genilmi@) that runs from west to east. In addition to
traditional-style Sonobudoyo Museum, in the downioavea there are buildings of colonial style
Indise, such as: Bank of Indonesia, BNI, and Pdéic€ Court and Market House Bering Harjo,
while Beteng Vredebrug like most Dutch forts dalbks stylish the Portuguese.

Figure 4. Buildings in the centre of Jogjakarta.
Source: Google (2010)
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According to the spatial structure of Jogja citythes than Street shafts. Wirobrajan — Jl.
Kusumanegara the past PASAL Jogja city, thereasattis road which runs from west to east and is
going through the city of Yogyakarta Tugu, ie tixésall. Godean — JI. Tugu Jogja-Kranggan Market —
JI. Urip Somahardjo-JI. Solo. Although through ttenter of Yogyakarta, when compared with the
axis JI. Godean — JI. Market Kranggan — Monumedit Sudirman — JI. Solo, the development of the
axis JI. Wirobrajan — JIl. KHA Dahlan — the intetse of Center City — JIl. P Senopati — JI.
Kusumanegara still lost rapidly. In the northerty @f Jogjakarta, especially along Jl. Solo and JI.
Sudirman relatively close to the campus of UGM, UNfmajaya, UPN, the new building grows
higher than the existing buildings in downtown Yalggrta as well as existing along JI. Malioboro.

Figure 5. Meeting house, hotel and shops
Source: Researcher (2008)

Figure 6. Campus, flats and office buildings
Source: Researcher (2008)

Through the observation is “on the spot” in theédfiet seems that most of the buildings constructed
after 1980, although in modern design, and accomateodew functions, but most still retain the
traditional architectural nuances of Jogja, bothpasportions and detail of the building. It can be
understood through the opinion delivered by FraiagiMs Suseno (1988), that humans and has typical
Javanese culture, namely: the ability to maintas cultural authenticity, by letting himself get
influence from other cultures, to then make a fgmeculture such as cultural Java, and the views
amost Rapoport (1983) which says that in ordereigh a traditional building, environment must be
studied in advance of the building, in order toaibthe things the slowest changes (“core elemgnts”
and things that are most rapidly changing ( “pegijh elements”), as well as what things are most
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readily accepted by users (the “new elements”)nftbe observations are “on the spot” in various
parts of the city of Jogjakarta, note that for ¢bastruction of the building is the slowest to apais
norm or philosophy of life of people of Jogjakantdile the most rapid change is the use of eleatron
tools and mechanics to development, such as: gengrair conditioners, solar photovoltaic cellse t
use of materials or construction materials forabestruction of buildings, such as concrete, cetami
gibsum , steel, aluminum, bitumen, mild steel (galzed), PVC, fiber cement and so forth, while the
things that are more rational, effective and edtj and economical (“new elements”), such asgdesi
drawings, construction management, will more regaditcepted by the people of Jogjakarta in
building renovation.

lll. CITY FACE CHARACTER JOGJAKARTA

Through literature study, so far known as the ptajsaspects of building a city, is related to the
factors: height of the building, the building dewkstion line (GSB), the closure of the building
(“building coverage”), solidity (“bulk”) buildings, appearance (“appearance”) building and
configuration of the building, including colors, tesals, textures and shapes appear (“facade”)
buildings. A good course of study not only focusedhose factors, but also the analysis of “in-dépt
of the urban physical patterns of a city. Giveha city context, the height of buildings will forthe

city skyline, the city skyline will always be assed with a building height factor, while the hatig

of buildings could not be separated from otherdestlike: KDB, GSB, KLB and solidity (“bulk *)
buildings.

By observing the physical condition of the city Juigjakarta is “on the spot”, can be seen that the
construction of tall buildings, a large part appgadl. Solo is located quite far from the centér o
Yogyakarta. Although the axis Jl. Solo — JI. Su@im+ Monument — Jl. Pasar Kranggan meet at the
main axis Tugu. Tugu — Malioboro — City Centre Jumkalun Utara — Keraton Jogjakarta, but
between Tugu Yogyakarta in Yogyakarta city centdirisas a distance of 2 km, so it does not affect
the downtown skyline Jogjakarta.

Since the outbreak KLB in downtown Jogjakarta carcbntrolled, the skyline in the downtown area
Jogjakarta can be maintained, so that the authofithe central city, city orientation, symbol dfet

city of Yogyakarta as well as the ritual centerJofja city still remain intact, and does not irteef
with the emergence of high-rise buildings along Shlo. By controlling KDB, which was quite
intense, and the application of GSB that is grethi@n O (zero) as well as the use of specific lmgd
design, appearance of new buildings in the cityagfjakarta has a bulky impression can be reduced.
The most successful was the control GSB alongalb, &ven though it can build with the GSB = 0,
but high-rise buildings along JI. Solo, still buatth the GSB more than 0 (setback).

With the understanding that style, style or ‘stybeiildings can be interprete as a collection of the
characteristics of a building, where the structurety and expression of the building is combined i
one building form that can ultimately remind usaotertain period, or a particular region, we can
conclude that most large buildings in the city ofjjakarta, either shopping or mall on Jl. Maliohoro
as well as meeting buildings, hospitals, shopss,flaotels, markets, offices and university campuse
in various corners of the city of Jogjakarta, mesli wearing the nuanced style of traditional
architecture Jogjakarta, so the skyline is happmerand style building is used, will affect the
character’s face Yogyakarta.

Figure 7.Gas pump, door and gates in Jogjakarta.
Source: Researcher (2008)
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Tugu Jogja as a pivot — JI. Mangkubumi — Tugu Rayl\8tation — JI. Malioboro — Kepatihan — Large
Market Bering Harjo — Ngejaman — Gedung Agung —eBegtVredeburg — the intersection of the
Fountain (Yogyakarta city center) — Alun-alun UtardPalace Ngayogya Hadiningrat — Alun-Alun
Kidul — Plengkung Nggading — Stage Kerapyak whicatshes from the direction of north to south, in
addition to an historic area also includes one s®udion which is located in the center of Yogy&kar
where a very strategic location to become toutgiah areas of economic activity centers for the
citizens of the city of Jogjakarta. As a tourisstileation as well as centers of economic activitg
appearance of the road axis Tugu — Keraton Jodgieexpected to act as “window dressing” of the
city of Jogjakarta, so it can provide a snapshahefability of the city along its citizens.

But in fact the appearance (“performance™) of emegstuildings along JI. Mangkubumi actually less
developed, even the dull-faced impressed. The raeda of the face conditions of Yogyakarta is
somewhat helped by the appearance of Joglo Buildgag the railway gate between JI. Mangkubumi
and JI. Malioboro.

The presence of outer ring road (“ring road”) tlitg of Jogjakarta, a rectangular-shaped and circled
the city of Yogyakarta, in addition useful for thmooth transportation in the city of Yogyakarta and
its surroundings, as well as strengthening thesprartation network as well as clarify the pattératt
has begun to form when the Kraton of Jogjakartadsta. The presence of outer ring road which lies
parallel to the axis of symmetry and Tugu YogyakartJl. Mangkubumi — JI. Malioboro — City
Centre — Keraton Jogjakarta from north to soutld parallel to the axis Jl. Wirobrajan — JI. KHA
Dahlan — Fountain crossroad — JI. Panembahan Serofla Pakualaman — JI. Kusuma State, and the
axis JI. Godean — JI. Market Kranggan — Monumedt. -Sudirman — JI. Solo from west to east, in
addition to facilitate the entry of migrants fromalgelang, Solo and Purworejo, is also able to
strengthen the character of the city of Yogyakavtach is impressive face formal and oriented
towards the Kraton of Jogjakarta. Appearance aiegstfurniture” (lights, bus stop, like a flower),
which lies along the streets of the city of Jogjékaand wearing protocol ornaments or ornaments
with traditional classic patterns and colors typmfathe Kraton Yogyakarta (dark green, yellow, djol
yellow of ivory and light green), able to strengittee character and the face of the traditiongl ait
Yogyakarta and melancholy.

Figure 8. Street lights along road in the city d&gjta.
Source: Google (2010)

[V. CONCLUSIONS AND SUGGESTIONS.
4.1.Conclusions

» Based on the above discussion, it can be concliidgds a reflection of changes in behavior,
thought patterns and value systems adopted by aidste people of Jogjakarta, Jogjakarta
Traditional Architecture of physical manifestatisuych as building materials, layout, scale
space, structure, construction and utility buildingill quickly changes, while the norms of
life is still maintained, so the form of appearafi@ppearance”) mass of buildings in the city
of Jogjakarta tend to be built in accordance wita progress of the age, but still wearing
shades Traditional Architecture Jogjakarta.
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Because the city of Yogyakarta, was able to maintae downtown skyline as well as the
physical pattern of the city of Jogjakarta, theditianal architectural character-forming
Jogjakarta became the face of the traditionalafityogjakarta and melancholic.

While using the system structures and new buildimgerials such as concrete, ceramics,
gibsum, steel, aluminum, bitumen, mild steel (gaized), PVC, fiber cement and so forth,

but the new buildings in Jogjakarta, still builttivithe nuances of Traditional Architecture
Jogjakarta. This is in line with the Javanese whjyife that would appreciate a change or
technological progress, as long as these chandesatvideviate from the norms, rules or

guidelines that have been long on hold. In paricithe shape of the roof of the building does
not have a traditional shape Jogja straightforwardiit still maintains its essential harmony
with the surrounding environment, so that the sigpioof forms, such as saddles, along with
variations of a pyramid shape, a double roof, hagswilation and overstek width, will remain

become the people’s choice of Jogjakarta.

4.2.Suggestions.

Feel the traditional city of Yogyakarta, known asoarist destination number 2 (two) after
Bali, it is a usual, if maintained. So that comntymfforts to maintain a permanent attraction
of Yogyakarta needs to be preserved, becausel ignethtly assist local government programs
Jogjakarta. It is recommended that the Governménth® Special Region of Jogjakarta
making the “Design Guidelines” city of Jogjakantich in addition to regulate the following
aspects: Land Use, GSB, KDB and the outbreak agalate aspects: Magnitude of Mass,
Scale, Proportion and Langgam / style (“Style”) IBing, Closure of Buildings (“Building
Coverage”), solidity (“bulk”) Building, Appearan¢tappearance”) Building and Construction
Period Configuration, including colors, materiaisxtures and shapes appear (“the facade”)
buildings.

Viewing conditions Jl. Mangkubumi who impressed | dil is proposed that the Local
Government to revitalize the region of Jogjakartad @&uildings along Jl. Mangubumi,
improve the urban space as well as improvemenitpffacilities as well as structuring the
city faces, including the revitalization of buildi® along Jalan Mangkubumi, a business area
as well as tourism that connect with JI. Maliobalogjakarta Local Government considers the
revitalization of buildings along the street is ce@a that alternative arrangements can be
implemented in a relatively short time, but it laalarge manfa’at for the city of Jogjakarta.

To maintain the authority of the central city ofgjakarta, and maintaining the orientation of
the city, maintains a symbol of Yogyakarta as waslimaintaining the ritual center of the city
of Jogjakarta, Skyline in Jogjakarta city centenudtl be maintained as the current condition
of the area. In the central region of Yogyakarteehaade efforts to control the height of the
region with the establishment of KDB, outbreak ana®d to be agreed upon style buildings
that may be present in the region. The preseneeaaintextual building new BI with BI old
buildings could be used as an example. Wheredbisidered disturbing the spatial region,
the presence of Monument March 11 can be reviewed.
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3.1.4

THF INFI LIFNCF OF NORMS “ PASANG” ON SFTTI FMFENT
ENVIRONMENT AMMATOA KAJANG, SOUTH SULAWESI

Mimi Arifin, Happy Ratna Santosa, Purwanita Setijanti
(Institute of Technology Sepuluh Nopember, Surabl@onesia)

l.  INTRODUCTION

Architecture of Ammatoa Kajang community is onephf/sical manifestation of culture produced by
one of traditional communities exisiting in Southl&&vesi in Bulukumba district, Kajang Subdistrict
exactly in Tana Towa Village.

Tana Towa Village, located approximately 56 km frah® capital of Bulukumba District, or
approximately 234 km from Makassar, South Sulaywesvincial capital, situated in Bone qulf with
the boundaries: north is bordered with Sinjai Destiwest is with Bulukumpa sub-district, south hwit
Herlang District and north with Gulf of Bone, lded at an altitude of 500-700 meters above sea
level.

Custom community of Ammatowa accordingRasang ri Kajangs bounded by four river known as
Butta llalang Embaya or Butta Tanah Kamase-maséarae&as those which are located outside the
four stream boundaries is callgghntarang Embayar ButtaKuasaya The four rivers which become
borders or zoning of Ammatowa tradition communigybordered by Tuli River in North, with Limba
River in East, with Doro River in West and with $efRiver in South (Rashid, 2002: 59).

The division, in addition because difference ofleetient location, is also backrounded historichly
influence of the entry of Islamic teachings and smousness that appears to divide itself due to
demands of development needs of life. It can béaaxgd in detail as follows:

1) Early period namely, from the beginning of gegiods identified as the period in which the Kagjan
Community for the first time recognize human cialiion. At this stage all the Kajang district was a
area under the power of Amma Toa as traditiondead

2) The colonial and pre-Islamic period was happeaenind the fifteenth century. In this period

Kajang become one of the area fighted by surrounlingdoms especially kingdom of Gowa and

Bone. During this period, according to Mattulad&2.9the structure of the region had not changed
physically, but society of Ammatoa was introducegl the kingdom system which include the

appointment of a representative of kingdom to bgosernment in Kajang and then become a
guideline in setting the government system in Kgjan

3) The inclusion of Islamic Period (beginning of K&entury) was a very historic period in terms of
the conception of physical layout physically in &aj. Kajang district across the region which was a
customary area, divided into two areas namely:reateKajang calledpantarang Embayar Butta /
Land Kuasayaand internal Kajang so-calldhlang Embayaor Butta tanah Kamasea-Kamasehe
division of these spaces were due to the developofetwo understanding of Islamic religion who
were delivered by three-person delegations of Atoenan studying Islam. Two out of three
messengers of Ammatoa learn Islam more on spirgtpptoach that leads to tawasuf / mystisism : self
& spiritual purification in order to be closer toof, the Creator, Preserver of Universe. Whereas
another delegate learned Islamic teaching relatngharia in nature. AmmaToa as tradition leader
was more amenable to the first thought becausastmore in accordance with their belief system that
has been adhered to over the years. Furthermorenadma took a policy to halve Kajang area.
Territorial boundaries were not determined by Anwaabn the basis of pre-existing gallarang limits.
Therefore, the existing tradition areas were nohmy with the administrative boundaries of villages
Even though it was divided into two regions, butha period Ammatoa still controlled outside region
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4) Pre-Independence Period. In the early nineteestkury, Kajang at that time under the control of
the kingdom of Bone. King of Bone put his repreatmé as government of Karaeng Deya. After
Kajang was submitted to the Netherlands, KaraengaDeas appointed as Retgen with territory
covering Kajang and some areas. In 1921, Regenqisgha abolished, Kajang later became a separate

District which controlled 5 district orders (modifition of previously existing 9 gallarang to be 5
district).

5) Post-Independence Period, the Five District rrdeere directly adjusted by the national
government system into 5 villages in the Kajang-diskrict which their boundaries did not pay
attention to the boundaries of pra-existing Ammat@alition areas. During this period, Outside
Kajang was escaped Ammatoa control.. And sinc&198adition communities areas which was
previeoulsy consisted of 9 villages, 2 villages evescaped into the transition areal¢ba) namely
dusun Balagana and Jannaya. Thus community areAmwofatoa Kajang was divided into 3 areas,
custom area , transition area and outside of toad#trea. It can be seen in the following figures:
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Figure 1. Kajang community Area, consisting of itiad Regions, transition Region and outisde dflittan region (outer
part of Kajang)

Viewing the history of Kajang community can be s#éwdt settlement for tradition community of
Ammatoa Kajang is a traditional settlement phenanethat still survive in the modern age. Its
endurance is greatly influenced by the strongiticathl norms that they hold in common is known as

“Pasang. Situation of the original settlement can be saénBenteng village which is a centre of
tradition area and residency of Ammatoa.

1.1.Pasang Ri Kajang

Knowledge systems of Kajang tradition community laasically sourced from theasang ri Kajang
Rashid (2000: 4) defind@Basangas a system of knowledgea(ngissenganghat comes from the One
God as a sacred duty and obligation to the pedpi&a@ng indigenous communities, that are passed
from generation to generation heritably. While B;\k2003: 52) formulateRPasangis a collection of
messages, clues, and the rules of how one put #@hessson the macro- and micro-cosmos and ways
to interwines harmonization of relationship of matuman and GodPasangis a value system that

become the highest guideline for indigenous comtiasnof Kajang concerning how conceptualize
the most valued things in life, both mundane- aednéy-oriented.
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In such a functionfPasangbecome a measure whether something is “good” ad™bwhether
something is “allowed” or “no.” Options over disagments above will be determined by the
indigenous communities of Kajang through value nec@ndations to be deliveregplasang.

The such high situation dfasangis due to content dPasanghas been arranged in such a way and
has been around since first humamsila tay that is at once the representative of ThieRie'A'ra'na

on earth, and then received additions from germmsra generation who receive revelationRig
'A'rana. Thereby, the contents #fasangare ideas of divinity offu Rie'A'ranaand delivered to
humans through His choicPasangin its function as a system of cultural values cheates the role
(attitude and behavior) of community in facing sbgiand their environment, whereas in its function
as a value system of beliefPasanglead to mental attitude of indigenous community dodv
supernatural powers that are beyond him, as wegll@sedures for treating and forming beliefs on all
these things.

1.2.Faith System

Faith system principlly consists of concepts tleaidl to the belief and obedience for the believee T
faith is a sense of believe on unseen world, iddmmit God and the Last Day, believe in the supra-
natural power, and various kinds of things can eausense of believe on what is believed, afterward
it cause obedience and fanatism on whole of wHatJssl in.

Object in faith systems are abstract and outsid#gady human life. Adherents manifest their feeting
through worship. Through a series of acts, adhsreah express a sense of love, sense of fear or a
sense of amazement at the object of worship whieloféen for such purpose, symbols are used.

As to faith system of tradition community of Kajanfkib (2003: 53) argues, th&asangthat
contains the valuektinné, ie, guidelines which deal with mundane life, liith the core or primary
purpose to Konjo mangénamely a sufficient life in hereaftekglumannyang kaluppepeang ri allona
ri bokona Tu Rie 'A'rana And to be able to achieve all-sufficient lifethe hereafter, applied way of
life akkamase-maselhus, the spiritual ideas for the purpose of mmedto form pattern of life
kamase-masend for the purpose of matters concerning the tfter death through faitPatuntung
form sufficient eternal lifekalumannyang kalupepeang

Thus the pattern of lifakkamase-masis a value manfestation éfasangthrough physical aspect,
while the faith ofPatuntung is a value reflection dPasangthrough spiritual aspect. The concept of
death, to the indigenous communities occupy a wapprtant position. Because they believe that life
emerged after the end of life on earth is the imaidife forms. Actions during life on earth willeb
rewarded byTu Rie'A'ra'naaccordance with the quality of these acts and .deegparing their self
well before die and become the liabilities/ohmatowacommunity. Death foAmmatowacommunity
become a beginning to enter eternal life.

According to village chief of Tana Towa (Amnah, 2)0Islam was accepted as official religion in
Tana Kamase-masea by Bohe Sallang (the first Amm@atoho embraced Islam). Afterward belief of
Patuntungas a spritual culture of Ammatowa community undaTisincretisation process in various
form in its appreciation and implementation. Forngglognition as a follower of faithatuntungis not
found in the village of Tana Towa, the existing aseself-identification as “muslim”, but in the
quality of Islamic religiousty, they mix it with dditional spiritual elements dgbatuntung How
syncretization of Patuntung-lslam can be seeiPasang“guru sara’ tangattappa’ ri patuntunga
kaguruanna, guru patuntung tangattappa ri ta kaéiingannd, the meaning is Islamic scholars
who do not believe in patuntung, his scholarshipniglid, and a patuntung teacher who do not
believe in Islamic scholar, hgatuntungs invalid.

Ammatowa indigenous belief systems are basicallyvele from the Pasang ri kajang which are
considered as philosophy of their lives, becansegontain the values and procedures of livelthoo
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and is a science. Procedures for livelihood, anmahgrs; human relationship wiffurie'A'rana(The
One God), relationships with fellow human beingd hnman relationships with their environment.

Spiritual ideas for the purpose of mundane willnfdife pattern ofakkamase-masand purpose of
keakhiratanthoroug belief ofpatuntungform a belief about eternal life after the endtioé world
(Inne linoa pammaria-marianji, ahera '‘pammatangarayakkang its meaning: this world is only
stopover, the hereafter is eternal life). Thesdwsgrideas became the spiritual belief system, elgm
the belief ofpatuntungwith its systems that govern the procedures oratjpa of the systems so that
become a place of community, nature andie'A'Ra'naconnecter.

The principles contained kamase-maseare (1) the existence of a causal link of humeeddhat will
affect life in the Hereafter, (2) a person mustrek@nself elements (physical and spiritual) tags
that are contained ipasangto obtain a good position in side of God and (8 tnderstanding of
materialistic life in the world can have a negaiivpact on humans.

When someone does not use his/her aspects of hiymamjood things, then after death his/her spirit
is not acceptable bYu Rie'Ara'naand vacillates over the period. For those who a@egpunt for
hisself/herself aspects of herself, it is availaleMard for his/her in the form of happiness indadter

that is a real life. Manifestation exploits human#n aspects of a person to indigenous communities
is through the way of lifakkamase-mase

Rashid (2002), describes the notion patuntung which comes from the word “tuntung” which had
meanings, as follows:

1) Tuntungmeans “to demand” or “learningfatuntungmeans “those who demand” or “learner”.
That is, one who is studying somethingahgissengarig(science) that originated frofasang ri
Kajang

2) Tuntungmeans “peak” or upper end (height), meant thatesm® who is trying to reach the peak
or top of something.

3) Tuntungmeans “to search”, patuntung means the searchat.ig, someone who is searching for
something with willpower mempunyi with grim determation, because it is driven by something
faith effort to get something sought.

From some sense of the wortufitung above, it can conclude that that a learner whekse
knowledge to the top (essence of science). In titegt of indigenous communities Ainmatoain
question is the truth essence Basang ri Kajanfjcontaining messages, advice, quidance or dinectio

of life that must be obeyed, followed and be carraut for the happiness of the world and the
hereafter.

II. THE INFLUENCE OF NORMS “PASANG” TO THE SETTLEMENT
ENVIRONMENTAL

2.1.Settlement Patterns

Orientation
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custom forest '
(Parasangang iraya)
Gateway
Land way
Bentenc
Village

Figure 2. Orientation of settlement at traditioaaaof Benteng Village facing West.

In the region near housing area of Ammatowa in bamf Benteng, settlement patterns appear in
groups and facing West (Mount Bawakaraeng and Mbanipobattang), showed: (1) as a orientation
characteristic of beliefdatuntung adopted by Kajang indigenous communities. PlacePatuntung
residence is believed to be in between these twantams, (2), in addition, frontp&ndallekkanyj of

the house had something to do with the existenceustom forestRarasangang irayp where the
Bohe AmmgAmmatowa )l fell into this world,

2.2.Shapes and Elements of Houses

Figure 3. Hou;és sh
* House Construction

House construction of inner tradition areas, whestdence oAmmatowashows the simplicity
and merges to environment. Because all of it usgralaingredients.

To build a house, it is required:

(1) Three long blocks as wooden nail or lower tésdpadongk lying accross from front to
back,

(2) wooden block or block tendrildilikang) that cross from the left side to right side oéth
house,

(3) Block pillars whose numbers are 16 bars, twavbich are core pillarsppko bald which
should have the selected quality, although othe@dws not straight, can be used as pillar of
the house. All pole of houses are buried in theigdoas deep as one elbasis{ngkul) or
half depahgihalirapa)

(4) Roof made of palm leaves on a blade of bambdied by using a blade of rattan,
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(5) Floor made of some blade of bamboo are woveudyg parts of the rattan in form
of a large frame. Each slot boundary of floor istreted by using wooden blocks
(kokkqg. In grafting the entire construction it is fordeh to use nails.

« Form and elements of house

Anjong , ornament in

1.Upper(Para Bola form of chicken’s tail

Number of house’s
poles are 16

2.Middle Kale Bola

Number of ladder-step is

3.below sirina) odd (5,7,9 ,11)

Figure 4. House Shape of Kajang community govehyeaorms which are originated frofasang

Vertically, the house is divided into three spaceanely: the first part is the upper paraabolic) is

a symbol of the upper worldb¢ting lang) that is considered sacred and very privilegewi the
upper world boting lang), which according to them as a residence of thesggoddesses and
Tu'Rie'A'ra'na upper attic is also considered a residence ofayuoba place for precious heirloom or
main foodstuffs (their crops). The second parhis middle or body of housédle bolg occupis a
function as the life where social interaction happeor that this part requires a certain divisidn o
functions and institutions that regulate the soritdraction. The third part is the bottomsiring is
occupied with pets and so forth.

Figure 5. Elements of room in the house which tisrsthe customary norms sourced from
thePasang

Symbol given by difference of
Ammatoa on ritual floors heigt at
occasion latta riboko

House’ s pole:
planted into
ground

Figure 6.possi balaas the central media (ritual place) that conntbetsipper world and underworld, all poles aretgld /
contact with soil directly.
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Horizontally, every house in the area of inner oo, in general have 3 (three) compartments called
“latta”, which are limited bypappamuntulanconsisting of: front partigtta riolo) for cooking, the
middle part fatta 'ritangngg for sleeping room of guests, and back phattg riboko or tila tila) for

bed of womankind and host. The position lafta riboko is about 30 cm in height thalatta
ritangnga In series of poles between the front room wintj room there is a special pole taken as a
navel of houseposi bolg. This place is used as a place or media to mak&act with the upper world
(boting lang) where the gods andu'rie 'A'ra'na settles. The poles are considered capable of
connecting between the upper world and underwsddthat whole ceremony is done within house,
and the pole is used as the central media.

» Symbolic meanings associated with house construatio

(a) Pappamuntularmean that everything has limits, including acti@nsdeeds of human. It is an
infringement act for a guest who pasgappamuntulanf he/she is being a guest, except with
permission of the host.

(b) Placement of the kitchen at the front of the hduseg something to do with the conception of the
simple life kamase-maseYyaGuests will immediately know the readiness obthtm service
his/her guestannjo tubattua parallui naumbui-umbui @piThey show everything they are and
dish out his/her guests what the host eat.

(c) House poles consists of 16 bars which are arraAagedack and 4 to the side, show 4 elements
that build the world and universe, namely: eaitle, ivater and air.

(d) House poles planted in the ground are not equigyes® as traditional houses of Bugis and
Makassar in general bfmmatowabecause man should not be separated from theasgd,
buttayya iyamintu angronna tauweOf soil human originate from, of soil human liasd to soil
human will back.

(e) Core pole poko bolg symbolizes the greatness of tAenmatowaleadership, so that the pole
should meet requirements, namely; it may not hasdweyes and dead woodkkapanci
because it is able to cause misfortune and reduekhbod for its owner, because the wood eyes
are considered may influence the behavior of iteerwlt may not has dual shootud pucu'ng,
because it is fearful the homeowner has doubleacherr or he has not a constancy of life. It may
not bent form, because homeowners are expectedvi® dn honest charactéarGbusy in their
life.

(H Boards for wall mounted horizontally are a symbblado not turn something has been dead”.
Trees that have been made into a board is condiddready dead, so the position may not be
vertical, such as when it was still alive. This megrohibition of act which is not in accordance
with reality.

(g) House Ridgeg¢timba lajara) do not indicate social strata like most tradiéibhouses of Bugis and
Makassar. Principle ainre ata anre karaenfthere is no slave, there is no king) as a stateafe
Amma Bohewhen he make a worshi@'somba toward Karaeng Sombayya ri Gowa to ask
Kala'birang (honorary), because he thought that there waskiegaand he was not a king in his
leadership area (Usop; 1978).

House for them are to meet protection of physigaychological and social needs, reflecting the
attitude that upholds the value of simplicity iretboncept of lifekamase masenatching with
Pasangteachings.

Meaning contained in sort of bamboo on ridge ofdeois a symbol of traditional board structure

that includesAsmmatowaKaraeng Talluaada 'limayya ri tanah Loheyandada limayya Kekeya
All of them are symbolized in the form of bamboeotsdlirecting toward poach of housenjong
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bala) which symbolizes togetherness and of unity identf Kajang indigenous community
(assikajangeny

Selection of single bamboo located in edge of islesctriangle of ridge house show three main
role and status oAmmatowa namely, as &anrowho masters magic spells, aguaru (teacher)
who masters the contents Basang and as gangadarrangwho conduct manners and customs
council head. These symbols are in accordance thighprinciples ofAmmatoaleadership;
“tallumintu nakkulle nialle pangule, iyamintu diparangi nanuntungiditangngai nasiraka'-raka

', ribokoangngi nangngamgimeaning; only three that can be appointed asdefe namely, in
front he led his people, in the middle he togethéh his people (deliberation) and behind he
guard and defend the rights and interests of salpkbple.

2.3.Circulation

If you want to enter the customs area, you muss pa®ugh the gateway which is also a physical
mark/boundary. Psychological mark perceived isdifference of atmosphere when entering the area.
In conformity with statement of Schulz (1980) thatit is not only marked by physical boundaries or
as a halt but the space limits could be a diffespace atmosphere.

Figure 7: The main path to enter the customs dreges stones arranged naturally

Any land in the Benteng village has a very cleaurimaries such as fences or rocks arranged, because
by rule ofpasang use of cement is prohibited. Whereas the boueslahat are so clearly made are
manifestation of custom community attitudes tha&vpnt the occurrence of conflict. (It can be seen i
the picture below):

Figure 8: Circulation is clear as a consequenavoiership boundaries clarified by using naturatédgents to avoid
conflicts.

Some roads are easilv recoanizable from both maeties. material creation of fence or
existence of some objects that could be a markeln as a certain trees that arow in the
middle road are not cut. (In accordance with thechéigs ofpasang or a stone that is
naturally respected its existence so it can funcii® a marker.

Several intersections and fork in the road whictdenthe field of children's playground.

Although children since their small communities linelped to feed livestock is responsible,
bathing but still need time to play with their pger
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Figure 9. Circulation model created as a conseguehattitude of the people of the community whe @bedient on norm
of pasang

At each intersection and fork is often apparemtdgé/house which serves as a place to socialize mor
often utilized by men, or to negotiate, to takeestrIt also can be a sign in a certain neighlmmtho
setting. It can be seen in the figure below.

2.4.General Facility

Public facilities such as markets, public healthtees, schools and mosques beyond Benteng village.
Whereas, the existing places in Benteng villagarearea centre are such as tombs, wells and Baruga.

Baruga

Barugais a building that serves as a meeting hall. lbésted on main routes of front side when we
once entering custom area. Orientation of hall mgstlike houses in Benteng village overlooking the
West. The form is similar to dwelling houses. Otli¢ number of poles are 25 bars. In its spatial
distribution, latta riolo andlatta tangngaare unified their function as a room ordinary depmvith
walls that are closed as high as about 30 - 40Atnkatta riboko its floor remain higher thalattu
riolo and ritangnga and walls are covered like dwelling house and mi2esmall windows. The
existing ornaments on the building are similar tmaments on dwelling house such as anjong
ornaments on front and rear ridges. (it can be sadhe figure)

Figure 10. Baruga that looked sloping not paratiehe road due to western orientation.

Cemetery

Cemetery founded in dusun Benteng is the publicetery and the grave of tiaalla, Putq
(traditional leaders). Where position of graves atightly higher than road and gravessaflla are
bordered to indigenous forests (foréshakeke It can be seen in the figure

Figure 11. General cemetery without the limitingdes and graves @falla Putoare given boundaries
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Public Well

All the villagers of Benteng village take water fdily needs in the wells located on the main entry
course of the custom area. It is bordered to thekcrThe well also function as a place to bathe and
wash. Its water source called Tunakeke, and fdribgfplace it is divided into : for men bathroondan
women bathroom (the mothers). But the bathing placenen can be used by women (average for old
woman) as a place to bathe and wash if the memdbnse it and if the many women use women’s
bathroom.

hollowed bamboos.

Working place

In general, Kajang community of custom areas regidn dusun Benteng has rice fields or fields in
others village such as in Tombolo, Sobbu and Patjiough some of them remain have fields in the
Benteng village. Some soil conditions in Benterltage are rocky so that it is not enable to grave.ri
Plants are often planted like corn and vegetabidssacondary crop that can grow in rocky soil.

e

Figure 13. Fields plantdto corn in dusun Bentéregfields located in dusun Tombolo

According to the rule oPasangthey should not use technologies such as trafdorglowing. Until

now rice area plowed by using buffalos. So buffaos still preserved in many communities around
Kajang community settlement of custom areas. Theseseen in some houses equipped with small
buildings, thereon are occupied by forage whebsagath are animal stable (see figure 14). Beside
buffalos, horses are also considered importantusecthe horse as a means of transport carrying the
harvest from the fields to house or to market.

Figure 14. Teaching dfasanghas cultivate a respectful and friendly attitudeish nature and environment

All cattle area maintained (fed and bathed) bydrbih who have not reacehed mature age. In Benteng
village areas availability of a place specialized bathing buffalos or these buffalos can do their
pleasure by wollowing in mud.
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Figure 15. Spaces in residential en

For the women can work to help the family econonyilevdelivering their pleasure in weaving
sarongs, headbands and so on which are used aggtodiule ofPasangby the custom communities.
They also can plant tarum’s tree to be black dgedaling to the rules gfasang for thread that will
be spinned to be ready clothes.

Activity of planting arum tree are usually arouralibe yard area or in respective fields. For proogss
weaving (dying, drying, rolling and spinning) likeread to be sarongs, women use space underneath
the house exactly around undieita riboka (it can be seen at the following figure:)

Place for eaving
il activity

Staining and drying
process

Figure 16. The room or place used by the mothexsrien for additional work beside taking care ofdehwld

[ll. CONCLUSION

Effect of norm Pasang is very strong on manifestation of house anddasiial environment of
Ammatoa Kajang community. Shapes of house in DiBmeng tend to be uniform, in both form and
size and not rich in ornaments.

House orientation, shapes, elements of house @btices inside and outside of house (environment)
in term of circulation systems, public facilitiemcaworkplaces, all formation process are strongly
influenced by nornPasang

At Amma Toa Kajang community, norms derived frone tieachings oPasanghave influenced
formation of behavioral patterns, whereas behaljmatern is one of the elements forming the spaces
including the spaces on the settlements.
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ABSTRACT

The idea of this text is to renarrativize and releate the institutionalized architectural narratioof
Bangladeshi vernacular architecture through ‘altate discourses’ which can be termed as history fthen
below.

Innumerable number and vastness of rivers are ##clof all structural formation in Bangladesh. Bheivers
and river-based agriculture helped to develop ethnative identity which stresses to develop a unique
indigenous vernacular spaces and architecture. Masnacular architecture examines the dwellingiage
formations and settlement patterns of the samegesi

The most pervasive architectural presence in thltads the ‘pavilion structure’. The most elemém@vilion is

the rustic ‘Bengal Hut' where the vernacular arduture starts. Again ‘Bungalow’ is such a dwellingit

which was regenerated from the basic living uniBehgal hut of the indigenous subordinate peopbklzecame
popular and patronized by the colonial ruler andelaestablished as a kind of architectural styleVifestern
continent.

The study tried to investigate and enunciate theeld@ment of vernacular spaces of Bangladesh throug
postcolonial discourses, from ‘Bengal Hut' to farmoBungalow’ which is a new kind of voyager thaeopp
class of ‘instrumental’ or 'native informants', whifunction as an anecdote of alternate history aagd not so
branded to western as well as in indigenous, sugfa indigenous knowledge can be turned into itélial

property.

Keywords Bengal Hut, Bungalow, Post Colonialism, Britisharoal period

. FRAME WORK

If we look back to understand our historical antfuzal matrix in the perspective of world narration
we would always found a space of difference-fragieerand episodic history. The forces of history
and tradition of settlements in Bangladesh is mgdliverse ethnic, imperialistic cultural and reigs
beliefs.

Certain physical and cultural factors not only astconstrains but also as the source of ideaséor t
formation of settlement, family structure, art aadhitecture in Bengal. Topology, climate politics
and economy are the foremost factors behind it. @ stream of civilization and pattern of life in
this distant land seems to have remained virtualgffected over thousand of years where numerous
clusters of villages formed the bed-rock of theisty; the bulk of which is depended on agriculture.
The art and architecture of the land is essentallgxpression of an agricultural society who edetd
their living from the soil, which profoundly inflieed their creation. The rural values, knowledge
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which constituted a large section of masons, ardts live a simple life and dwelt in unpretentious
mud, bamboo or thatched huts, which in coursenoé tand for the colonization got disregarded.

In rural area, architecture is understood as asadiural phenomenon rather than as a static raed |
‘object’ that can be studied only in terms of itwrhalistic characteristics. Vernacular architecture
examines the dwellings, religious and agricultustlictures, fortifications, village formations and
settlement patterns of the same subaltern societied difference is defined through criteria of
function, environmental and climatic concerns, &nal, three dimensional qualities of space. Our
land, which is segmented by rivers, causes regtgn&ut regionality created by rivers has a urfie
multiregional cultural Condon.

History of Bangladesh is a history of Imperialismvaders like Aryans, Greeks, Mongols, Turks,
Afghan invaded India through west and their infleenn Bengal was felt much later in modified
form. All of them except the British wanted to stagd blend with the indigenous but merely the
British wanted to rule like a colony.

Colonial influence has been explained by differanthors in different ways, to some it was a
transition between the traditional and the modéonsome colonial architecture is a product of
Cultural contact while other believe it is a fuoctiof dependent peripheral capitalism. There is no
need of such segmental explanations because aihtérpretations hold true in different degrees for
all colonial countries. There was never a homogsnooionial style, but there were of course,
similarity of attitudes among colonizers that gage to certain patterns of development. The cancep
such as stability and change in terms of architattexpression are quite complex, especially when
applied to cultures with and already rich and syrbailding tradition that were suddenly broughbint
contact with imported ideas and tastes.

Il. PRESAGE

The delta, comprising now of Bangladesh and mosiVekt Bengal, is located between two geo-
political matrices. On the one hand, it has alwiagsn considered as a part of Western orbit, formed
mostly by the large Indian culture extending toveaP@rsia, Arabia and ultimately Europe. This aspect
is apparent in most explicit levels of culture,daage, liturgies, institutions and laws. On theeoth
hand, at a more foundational level, an irreducttatum links it with an eastern matrix formed lof t
South-East Asian culture.

The western matrix gives the culture a visible ssipecture; it is the eastern matrix which revehts
true nature of delta. The Eastern matrix compr@esiominantly a water based civilization- a world
of moistness fecundity and lushness- where cosnualbgnd valorized concepts are generated from
river dynamics and agricultural rituals. The easteratrix possesses a more terrestrial cosmology
rather than a celestial one, where order in thearse, is manifested by the annual flooding, the
monsoon etc. The popular venerated spirit is thees®, being specially honored all along the matrix
as in Bengal, rice cultivation has generated spegitials and honorific practices.

It is also a matrix of ‘rice culture’ where rice m®t something merely consumed but is the basis of
value- construction of a collective ethos and mgthend of the articulation of self identity. ‘Ineth
Bengal delta rice-cultivation is an extensionalugation; the production of rice is the productidn o
world view." Clay is the basic material found in the deltahaligh bamboo and timber have also been
used commonly as building like hut and bungaloweamak which is directly produced from river and
agricultural vastness.

The 18" and 18 century saw the truly upsurge of a Loukik [verdacand folk] Bengali culture. Two
streams characterized the region. The domain gbdhelits who authority came from the Vedik Sastra
, and the vernacular stream, the domain of theguels, the dweller of the villages and rivers, whos

! Richard Eaton- The rise of Islam and Bengal fremti204-1760, University of California Press 199315
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practices relied mostly localized belief and risfaSubaltern practice their own way to build dwelling
unit as well as bungalow[ regenerated from huthalgh emerging vernacular sense on the other hand
civilized elite group established and patronizesllthngalow as a style for pleasure home. Indigenous
architecture has a clear relationship with collectconsciousness, relation with the soil, cultural
behaviour and values and norms. The subalterrhi$torical period made their dwelling respect with
material articulation and other lattice of intepsind contextuality.

The integral relationship between pavilion and emwnent is also the key to complex organization,
from simple clustering to complex patterns, andalfin form a deltaic city. Deltaic morphology
implies the disposition of isolated building in @bfic of paddy fields, gardens, orchards, lakes and
ponds. Clusters are formed by grouping pavilionit'um a series, or around an amorphously
interiorized space [the courtyard]. An understagdaf deltaic development lies, not in the dense
labyrinthine fabric of cities, but city- forms eadtthe Bengal delta in the * rice culture’ matrixhere

the distinction between urban and rural morpholbgg not been so oppositional, and building took
their place in the natural milieu with minimal tusii

Figure 1. Bengali Hut with Uthdn Figure 2. The activities of Uthfan

1. VERNACULAR ARCHITECTURE AND BANGLADESH

The Latin word vernaculus means native. In native context, Architecturevernacular when it
exhibits distinct characteristics in constructiechiniques, material use, performance of spacealsoci
system within a particular community to sustainrnéeular is also referred to as “the mode of
expression of a group or class”. The Theoreticab@lation of vernacular idea primarily focused on
the features of vernacular architecture:

“Vernacular architecture comprises the dwellingd afh other buildings of the people. Related
to their environmental contexts and available reses) they are owner or community-built,

utilizing traditional technologies. All forms of m@acular architecture are built to meet specific
needsé accommodating values, economies and wayisir of the cultures that produces

them.’

“Vernacular architecture generally embodies commyumalues, and less evidently, may
symbolize concepts of cosmos, or acts as an araloguhe abstraction of belief. Thus even a
simple dwelling may reflect both the material apititual worlds of it builders and occupiers.”

2 pundranagar to Sher-e Bangla nager-‘Chatana’ qatiloh 1998,Dhaka, pp.9

¥ Mohammed A. Muktadir & Dewan M. Hassan, Traditibhause Form in rural Bangladesh: A case study for
Regionalism in Architecture.

* Quazi Azizul Mowla, Settlement Texture: Study d¥lahalla at Dhaka, Journal of Urban Design, Volls8ue
03, October 1997, UK. pp. 259-275.

> Oliver Paul- Encyclopedia of Vernacular Architeetof The World, Cambridge University Press, VoUK.

® Oliver Paul- Encyclopedia of Vernacular Architeetof The World, Cambridge University Press, VoUK
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Vernacular architecture, therefore, is an essénsakial and region specific built forms made a4l
materials using local technology in time and plagea particular community.

In rural Bangladesh, the patterns of pastoral itevolved through countless generations and
affected the evolution of the traditional housenforThe traditional Bengali house form, ‘Bengal
Hut', in its basic form is a cluster of single-s&at dwelling units around a courtyard, which ishait’

in local language. The space organization of hubased on broad categories of function it is to
perform. Two distinct functional domains inner hewsnd outer house are found in Bengali Hut which
respectively performs family functions like sleepicooking and eating and formal functions such as
socializing with the community. Adding to spatialder, Bengali Hut is also culturally defined by
social codes, customs and norms which are oftemetkefas ‘the female domain’ and ‘the male
domain’ which correspond with the ‘inner house’ ahd ‘outer house’ respectively. In addition to
public/private realms, religious beliefs also igihce the layout of hut. Muslim huts are laid out
following the cardinal directions of th@ibla for prayer and also to determine sleeping anckttoil
orientation® On the other hand, a spatial dimension of Hindti éfaphasizes ritual purity within the
house or the homestead.

Although the climate factors in shaping the rurause form of Bangladesh apparently less
deterministic, the introvert layout of the hut anduhe courtyard, the low-height hut with projected
roof overhangs and vegetation around to circumsdtie landscape, the insulating capacity of thatch
roof, mud wall or bamboo panel all contribute siigaintly to the excellent thermal performance & th
Bengali Hut.

RURAL

SOCIAL STRUCTURE

BASCUNT N0 OF PERSON

GHAR Triouss vl 58

BAR| Chouesread 20-30

PARIBAR B0 180

PAEA [ restpmsovenonii "W;Z:go

ml g Figure 3. The basic space arrangement of
A GF TEANSESRTATION Bengali Huf

Mual’ House o[C.I Sheer foal]

Figure 4.Variations of Bengali Hi

" Mohammed A. Muktadir & Dewan M. Hassan, Traditibhause Form in rural Bangladesh: A case study for
Regionalism in Architecture.

8 Mohammed A. Muktadir & Dewan M. Hassan, Traditibhause Form in rural Bangladesh: A case study for
Regionalism in Architecture.
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The most pervasive architectural presence in tHea de the ‘pavilion’ structure. Its singular
persistence as the idea of dwelling further clesifihe culture of Bengal Delta. The most elemental
pavilion is the rustic Bengali hut which is essahdi roof [known as the Bangla roof] a canopy dedin

by the uniquely bent roof meant to thwart the iseesun and torrential rain and directional wind and
secondarily the walls, permeable to the movemernhefair and placed well within the perimeter of
the roof. The hut is a free standing form whoseiljgavlike quality, manifested by the parasol roof
and the permeable wall is emphasized by the versndarrace and semi enclosures, creating an
ambiguity from inside and outside. And cluster of breated the social bonding and here the middle
space or the courtyard work as a space of perfaeg®ometimes it is a breathing space; sometimes
it is a meeting space.

If we go further and investigate Bengal hut we saa other architectural form is also influencedrnfro
this hut. Bungalow of or belonging to Bengal. Buogais the relations of dependence and re-
inscription between architecture and anthropoldgyngalow is a reconfiguration of the deltaic hut.
True Bungalows (say the purists) represent strattsimplicity, efficient use of space, and
understated style.

Figure 5. Bengali Hut and its pavilion structure Figure 6. First Bungalow in British India
1790 [residential houd®]

IV. POST COLONIALISM AND BANGLADESH

“Post-colonialism’ loosely designates a set of tke&oal approaches which focus on the direct
effects and aftermaths of colonization. It alsaespnts an attempt at transcending the historical
definition of its primary object of study toward extension of the historic and political notion

of "colonizing" to other forms of human exploitaticnormalization, repression and

dependency. Post-colonialism forms a compositgbwerful intellectual and critical

movement which renews the perception and undernsiguodl modern history, cultural studies,
literary criticism, and political economy””

As suggested by its name, post colonialism is aldeating with the legacy of colonialism. Perhaps
somewhat surprisingly the most prominent form tias taken to date has been in the cultural realm,
especially with respect to identity politics anekdary studies. Thus, the most common way the term
has been used is in reference to a genre of widtimgcultural politics, usually by the authors frtme
countries which were previously colonized. All pasgilonialist theorists admit that colonialism
continues to affect the former colonies after prditindependence.

What post colonialism does in Bangladeshi cultiwatory is to enable us to question the totalizing
tendencies of European reading practices and netetpe texts on their own terms and read them

° Huts of Bengal, Archaeological Studies and Trajniastern India.
19 Anthony D. King The Bungalow' The Production of a Global Culture,p-11

1 *Global Justice and Cultural Diversity" and "Postonialism in Science, Medicine, Economics and@el’,
Conference about Postcolonial study and criticistitérature-introduction paper- Toronto in 1999
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from our specific locations. Interestingly, much tbfe "us" and the "our" doing this reading is
projected in nation-state terms.

“Postcolonialism may give the impression that thie preoccupation of the colonized after
territorial independence is colonialism. Theregnave ramifications to such a postulation.
Excessive interest in colonialism can cause ugrore our histories before colonialism, and
also conveniently to overlook indigenous annexatiamd annihilations of our own people and
their history.”*?

Founder of the ‘Subaltern study group Ranajit Gattaed;

"What clearly is left out of this un-historical tasiography is the politics of the people. For
parallel to the domain of elite politics there ¢se throughout the colonial period another
domain of Indian politics in which the principaltacs were not the dominant groups of the
indigenous society or the colonial authorities the subaltern classes and groups constituting
the mass of the laboring population and the inteiate strata in town and country-that is the

people™

As a regional entity Bangladesh had been a uniqodifrar. All the external rulers excepting the
British could be tempered and later on could betified with the local people and culture. May be i

is because all of them belonged to oriental cudtiraving similar values and also that they seitied
the region. For the first time during the Britighle the ruling class remained as alien usurpers and
failed to identify themselves with the local peopd¢ a later the western educated Bangladeshi middl
class assumed a similar role. However, indigenaliseg could not be eradicated.

Traditional histories are often influenced by Mami when they are explaining or discovering the
Bengal history. Thus, they tend to begin with Ingliza kind of semi-feudal state, then go on to tell
how it was colonized by the British, how it was ipoized, and how it eventually earned its
independence. The heroes of these narratives adedian elites: the elites, usually presentechas t
first Indians to gain any sort of political consesmess, are said to provide the inspiration, tkasd
and the values, for resistance and rebellion agtirsBritish.

During the study of the works on the postcolonigcdurse, two prominent aspects emerge: a
descriptive concept of post colonialism and a paognatic concept:

In Indian Subcontinent, this term ‘Subaltern’ hasiv brought to the center of critical scholarship b
the Subaltern Studies Collective writing since 1982 South Asian history and society from a
"subaltern perspective.” In the Preface to Subaltudiesy Volume |, Ranajit Guha proposes the
following definition:

12 R.S. Sugirtharajah, "A Postcolonial ExplorationGifllusion and Construction in Biblical Interpréoat" in
Sugirtharajah (ed.), The Postcolonial Bible, pp.112

13 Ranajit Guha was the founding father of Subaltstudies. Subaltern Studies vol.2 1985 p-04 Oxford
University press, New Delhi, India

4 From Postmodernism to Post Colonialigdn the Interrelation of the Discourses -Paul Mi¢Hagzeler (St.
Louis) pp.12. NewYork

!5 The Subaltern Studies Group (SSG) or Subalterdi@tiCollective are a group of South Assmolars
interested in the postcoloniahd post-imperiadocieties of South Asia in particular and the é#piag world
in general. The term Subaltern Studies is sometatsgsapplied more broadly to others who share nony
their views. Their approach is one_of history frbetow focused more on what happens among the masses at
the base levels of society than among the elite.
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"The word ‘subaltern’ . . . stands for the mearasgiven in the Concise Oxford Dictionary,
that is, ‘of inferior rank.” It will be used . as a name for the general attitude of subordination
in South Asian society whether this is expressddrims of class, caste, age, gender and office
or in any other way.*

Without access to the line of social mobility, mtithen name of a differential space can be tersed
subaltern. They are outside the established stresciof political representation and power and daknie
access to both mimetic and political forms of repreation. Gayatri Spivak termed subaltern-

“The spalge of difference inhabited by those whoehaw access to the lines of mobility within a
society.”

This definition gives us the true portrait of subel voicelessness. The Subaltern Studies Group
adopted Gramsci's idea to encourage rewriting aatibindian subcontinent history. The dominant
history on Indian subcontinent nationalism doegnwblve the role of subaltern groups, workers, and
middle class people living in the cities or villagd o speak it briefly, what meant by subaltertthe
non-elite people”. And what meant by “the elite pled is “the dominant groups, either come from
indigenous people or foreigners”. The foreigneesthe British state authorities, the corporate ogne
traders, plantation owners, land masters, and omasies. While the indigenous people can be divided
into those who work at the national level (feudakstrepreneurs, indigenous employee in higher
bureaucracy) and those who work at the local agibnal level (members of dominant groupss).

By speaking out and reclaiming a collective cultigtantity, subalterns will in fact

Re-inscribe their subordinate position in sociégstcolonial literature and cultural theories leddte
culture and historical subject matter from pre a@bperiod to the present.

The term "subaltern™ in this context is an implieterence to an essay by Italisfarxist Antonio Gramsci
(1881-1937). Literally, it refers to any persorgooup of inferior rank and station, whether becaafsace
class gendey sexual orientatignethnicity or religion

The SSG arose in the 19803 attempt to formulate a new narrative of thetdriy of India and South Asia.
Although they are, in a sense, on the léfey are very critical of the traditional Marxistrrative of Indian
history, in which semi-feuddhdia was colonized by the Britishecame politicized, and earned its
independencdn particular, they are critical of the focustbis narrative on the political consciousness itég|
who in turn inspire the masses to resistance dralli@n against the British.

Instead, they focus on non-elites — subalterns -agasts of political and social change. They haed
particular interest in the discourses and rhetafremerging political and social movements, asregainly
highly visible actions like demonstratioasd_uprisings

The Subaltern Studies group was founded by RaBalila. Other scholars associated with Subalternetud
include prominently: Gyan PrakggBayatri Chakravorty SpivakPartha Chatterje&hahid Amin David
Arnold, David HardimanSumit Sarkar, Gyanendra Pandey, Dipesh Chaksabart

Sources from www.wikipedia

16 Ranajit Guha, "Preface," in Ranajit Guha (ed.)phiern Studies I: Writings on South Asian Histanyd
Society (New Delhi: Oxford University Press, 1982)vii.

" Gayatri Chakravorty Spivak, "From Haverstock Hilat to U.S. Classroom, What's Left of Theory?" in

What's Left of Theory? : New Work on the Politidd_derary Theory, ed. Judith Butler, John Guillpgnd

Kendall Thomas (New York: Routledge, 2000). 26.

'8Ranijit Guha and Collective (ed§ubaltern Studies 1982 Volume one. Delhi, Oxford University Press.
In “On Some Aspects of the Historiography of Coldrindia” essay.
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Homi Bhabha argued,

"Any group or society that has been oppressed wamiscknowledgment of its own history, a
history which has been hidden or denied. I'm netgnding it's an easy matter. But to the extent
to which it can have a positive transforming inflae, I'm attempting with my work to shift
notions of what it means to belong to a culturdyaee an identity -- to show how limited it is to
cling onto rigidly defined imperialist or nationstlideas,*

V. THE ANECDOTE

Following the recent developments in theorizingh#@ectural historiography, postcolonial theory
informs the understanding of history by a heighte@evareness of the inherent politics within
architecture. Architecture is understood here ssc#-cultural phenomenon rather than as a static a
inert “object” that can be studied only in termstsfformalistic characteristics.

Until recently architectural historians have beefuctant to examine issues of politics, race and
gender in the production of the built environméxgw approaches to architectural history induced by
studies in vernacular architecture, cultural geplgyaand social history have created fresh insights
into the history of the built environment. This@ffwould be better served if we took another labk
some of the nineteenth-century defining ideas thawe shaped architectural history, and the
intellectual assumptions that have emerged uncuresti in twentieth-century discussions of
modernism.

Vernacular architecture examines the dwellingggials and agricultural structures, fortifications,
village formations and settlement patterns of thme subaltern societies, and difference is defined
through criteria of function, environmental andn@itic concerns, and formal, three dimensional
gualities of space. The theoretical developmentsuipaltern studies of 'hegemony’, to explain the
power and the resolve of cultural systems, protiepotential for questioning the space occupied in
architecture by the classification ‘'vernacular'.r @and, which is segmented by rivers, causes
regionality. But regionality created by rivers hasunified multiregional cultural Condon. How
regional characters here become an instance afnfis

Subaltern agencies build their dwelling, space frtivair previous knowledge and the material
availability. For timeless and changeable lands¢apyorary and moveable architecture was evolved.
For this shifting architecture and for the jointriity structural and cultural system forced thenb&
together. So concept of living in togetherness @nifiested. This collective consciousness creates a
certain type of vernacular form and space.

The hut is also the basic unit of the universehef Bengali peasant, as the household is the unit of
production, both tied intimately to the milieu foethby the hut and a court and the wider paddydield
In this sense, the deltaic pavilion is not merelyisual object but a synthetic production of a loca
ecology, sociology and mythology.

The hut type and deltaic geography have also spaeim@racteristics settlement patterns. Along rivers
and cannels, homesteads clustered on earthen mawomaiggst rice field and groves have created a
timeless landscape. Through historical changesalsagheavals or religious revolutions, the milmu
the subaltern village has remained more or leshamged. It is still formed by the same kind of
relation with nature and the river, same locatianallity of the homesteads, paddy fields and groves

19 ‘Rethinking experience of countries with colorpaist interview with Homi Bhabha from Artforufw.J.T. Mitchell]
from The University of Chicago Chronick902.
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The idea of the pavilion is manifested by many ceteforms. The bamboo woven hut on stilts and
thatch on an earth platform are straightforwardgda. And the bungalow also developed from this
deltaic pavilion structure.

“The solid centralized mass, constructed in briek of social need and monumental urges, the
Bungalow are the elaboration of pavilion idé&.”

Bungalow of or belonging to Bengal. Bungalow is tledations of dependence and re-inscription

between architecture and anthropology. Throughrtbights from subaltern studies, we are forced to
respond to the question of biases within the dis®sion vernacular; and the question of subaltern
agency as it is tied to the nature of evidence emag from non-literate, indigenous societies. They

build Bungalow which had imported to Europe asm geiccessful summer house.

VI. WRAPPING UP

History is capable of playing a definite role irced mobilization. In almost every country, attesipt
have been made by some sections or groups to tdnstory. This is done by influencing the
collective consciousness of people through protsgactions favoring some ideas or interpretation
and misrepresentation of historical events. Bungadpitomized the idea of dwelling in nature under
the assured shelter of a big roof from where ongdctmok out into the distant horizon. Various type
of tectonics were employed for the Bungalow butasisvderived from lessons learnt from the climate
and local idioms. But in colonial ideology of racisegregation, it came to encourage spatial
distancing and separation. It soon transplantedl amt architectural style all across the subcontinen
and all over the world.

Everything in the world is the product of a respecthistorical process. History scholars explaia th

real history from their philosophical point of viewhich makes history itself seem to be a “blackbox

that is unknown to the people. In the other waig ifteraction of history and philosophy sometimes
has a positive impact by gathering the factualbhisal evidence, which can be proved to be realisti
to the people.

Architectural development of our deltaic subaltezgion has the strength to serve the physical and
spiritual needs of people, from a single familyettire family. At the physical level, the build forof
bungalow, it embodied centuries of learning withaml to orientatioR; climate, building material
and construction techniques. At the spiritual lette® build form conveyed total harmony with tte li

20 pundranagar to Sher-e Bangla nager-‘Chatana’ qatln 1998,Dhaka-p-10

Zproper knowledge for the orientation in architegtior this region developed for social innovationl geople’s
real need and experience For example the provérihana” that have been used widely throughoutShath
Asian region were developed by a woman named "Khemafamous personality in the mythical storieshost
region [Khona was a wise woman in the court of Kikramadditya-I century B.C.].. Many of these proverbs
include nature and environmental protection. Suatages through interpersonal communication charwels
active in creating awareness for environmentalegmtain in rural Bangladesh. Having such a rich itiawal
subaltern are not only the silent managers of thaiural resources but are active in protectinglibeysity
through their age-old traditional knowledge andcpcas. They possess intense ecological insiglasrdifrom
their culture and their productive and maintenarales. They are able to offer ecological insigltattare
deeper and richer than the technocratic recipeg@hational experts or the responses their owieges. some
proverb are given below which are practiced fordrads of years for building subaltern hut and tinegalow-

“South facing is the best; East facing is the niexest; West facing unwanted they say; North fatias little to
pay”. Or “light wall and roof is slope; all the falgwill stay in hope”

Source: Inter Pares- cultural magazine, 'Indigermeaple and Cultural action’ vol 19 March 1997 @ta
Ontario, Canada.
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style in all its daily as well as seasonal rituaisifying the socio cultural and religious aspias of
the individuals and community. Life style and aityivfollowed in consonance with nature and
architecture [bungalow] with nature.

Application of such realistic and yet value oriehtdtitudes, gave the society a sense of confidence
and much needed feeling of self sufficiency. Theemal considerations were accepted under force
and were gradually absorbed to facilitate the omaiince to the envisaged life style. In this process
the role played by the people was that of sharenslén an enterprise. While the roles of each
discipline may be demarcated, the final outcomaesged the multiple considerations that went into
making it. That is how all different forms of artégture in Bangladesh have, over the centuriegngiv
birth to a vernacular idiom, sustained the culamd in the process, sustained itself.

As a response to the culture, grew our human settiés along fertile stretches of land that we have
been blessed with it on plenty. Built with genitensitivity to the local climate, taking the best
advantage of local material and craft the Bungdlmm was emerged and it is a reflection of cultural
excellence of the people it sheltered. It seenstoustom made by the life style, an example of how
material influence build form and how it can createiron that can nurture a life tradition and vice
versa. And all in all the house the basic unit vwehitse human race comes to life and is nurtured, and
the patterns such dwelling places create in the fafr spaces, open and shut, is a true reflectiagheof
values a culture stand for. But this legacy doedamech most of our modern environ. We may need to
nurture again our ability to deal with variation ascreative force, and to think of structures that
incorporate heterogeneous elements as a challerigeret by innovative design. We may now be in
a position to think about the origin of form andusture, not as something imposed from the outside
on an inert matter, not as a hierarchical commam above as in an assembly line, but as something
that may come from within the materials, a fornt tha tease out of those materials as we allow them
to have their say in the structures we cre&te.”

If the history of the world has been a coloniatisbcess of the dissemination of Western civilizatio
and if the non-Western world is still ruled by tk¢estern world morally and intellectually, then
postcolonial discourse has to assume the forrnafoaGramscian Long March in the realm of culture.
This is not merely because culture has always tmedield of anti-colonial struggle, but more
importantly, in the age of hegemonic imperialismifure has become the privileged and even the only
field of counter hegemonic struggle. This very lamalture, not only challenge the continuity of neo
imperialism and colonization but also challenge theelligentsia who have refused to hear or
acknowledge the subaltern voice. The challengetamdignificance is ‘subaltern does speak’.

22 Manuel De Landa, * Material Complexity ’,
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CLIMATIC RESPONSIVE SPACE IN MELAYU PONTIANAK HOUSE
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(1) Lecturer, Department of Architecture, TanjungpUniversity, Indonesia
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ABSTRACT

As a building well adapted with climate, traditidriuses in Indonesia usually are very suitablédpical hot
humid climate. Almost all parts of the house arastaucted in order to respond to the climatic peril of high
temperature and air humidity. Layout is one attetopdo so.

Such distinctive layout also appears in melayu Rmak houses. The living room is located at thentfraf a
large open terrace. Space inside of the house stnsif one family room surrounded by bedrooms arh ea
longitudinal side.

The problem of dead space in the middle of theéhdus to the lack of air flow is solved by rowarfye doors
which behave as openings on the outside wall asiiénwall facing each other to provide cross vetiti.
Thin elongated shape of building maximizes theopexdnce of cross ventilation. The presence of \éaat the
front and at the back of the house helps cooliregtin flow through the house.

The air flow of the house increases with the presesf opened back veranda which separates mailibgil
and the kitchen. With current airflow, the hot aiside caused by the occupant’s activities cannb@édiately
replaced by fresh lower-temperature air.

Keywords : Melayu Pontianak house, climate adaptgtiayout

I.  INTRODUCTION

The capital of West Kalimantan province, Pontiar@&p known as the “Equator City”. Pontianak lies
on the equator, at 0° 02' 24" north latitude — 0°3¥" south latitude and 109° 16' 25" — 109° 28" 0
east longitude.

The daily mean temperature for Pontianak is 29.5A€,mean minimum temperature is 22.9°C and
the mean maximum temperature is 31.05°C. But oonally the temperature can reach 33.7°C. High
rainfall (3,000 mm — 4,000 mm) causes high air Witpias well. Air humidity can reach 99.5% with
an average of 80%. This conditions indicate thaitiBoak has a hot and humid climate.

Hot and humid condition of Pontianak often leadsitcomfortable condition felt physically by the
city residents. Because the air temperature isiraoaity very near to skin temperature, bodily heat
loss to the air by convection or conduction is mgle. The main way to improve the thermal
environment is by reducing the temperature withflow (Koenigsberger et al., 1973; Szokolay,
2008). Sufficient air flow will reduce the saturdtair envelope which can occur easily in hot humid
condition. It will allow the dissipation of heatofin the body. The air flow will also allow the botty
experience the physiological cooling effect, thieldreeze we feel on our skin.
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Mediastika (2002) showed that it is possible toehawoling ventilation in a house in a hot humid
tropical environment. Without moving air (wind speequals 0 m/sec which means the indoor
temperature is equal with outdoor temperatuates 0), cooling ventilation can be achieved whea th
area of the openings is at least 40% the areaedfidbr. But to experience the physiological cortfor
the occupants must feel the air breeze pass atitesbody surface of the occupants, resulting in
cooling effect.

Traditional and vernacular architecture is knowbheowell adapted with the environment where it was

developed. The adaptation was done with using patyral sources of energy and observed physical
phenomena (Hassan, 1986). Similar case can be fautite melayu Pontianak house, particularly

from the building shape, the using of lightweiganstruction (wood) and the interior layout.

The solutions shown by the traditional and verracalrchitecture is the passive or non-mechanic
strategy which is a sustainable solution. Thesetisois need to be observed and studied and then to
be adapted for new buildings.

Particular study on thermal condition of the beittvironment in Pontianak has never been done. This
study is a preliminary study on how the vernacutatayu Pontianak house adapted with the climate,
particularly in how the building’s layout optimiziee air flow inside the building.

. METHODOLOGY

This study is a preliminary study to observe how ititerior layout of melayu Pontianak house was
adapted to optimize the ventilation and the indbermal environment.

This study is limited at the melayu Pontianak houwdech can be considered as the vernacular
buildings in Pontianak. The thermal environmentda¢hat will be studied are the indoor layout of
the house compared with its possibility of supmartine air flow inside the building as part of matu
ventilation.

Methodology used for this study is descriptive exalive by comparing existing field situation with
theories. Primary data were collected from fieldaswement and observation. These data then
compiled, redrawn and classified for the purposanaflysis.

Analysis conducted by comparison, reviewing thee@nce and the weakness of primary data
compared with theories of relevant guidance. Therpmetation from the analysis results as the
conclusion.

1. AIR MOVEMENT AND VENTILATION

Air flows either because of natural convection euats, caused by differences in temperature, or
because of differences in pressure. As air hitswhwlward side of a building, it compresses and
creates a positive pressure (+). At the same tameis sucked away from the leeward side, thus
creating a negative pressure (-) (Lechner, 2001).
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Figure 1. Air flowing around a building will caus@even positive and negative pressure areas to
develop
Source: Lechner, 2001

The Bernoulli effect can also be applied for stadyair flow. The Bernoulli effect states that an
increase in the velocity of a fluid decreasestusics pressure. Because of this phenomenon, teae i
negative pressure at the constriction of a vemtlne as seen in Fig. 2 (Lechner, 2001).

— U gu—

Figure 2. The venturi tube illustrates the Berriaffiect: As the velocity
of air increases, its static pressure decreases.
Source: Lechner, 2001

Air movement and natural ventilation are main taolsustainably provide the comfortable thermal
environment in hot humid climate (Koenigsbergeral, 1973). Adequate ventilation brings in fresh

outdoor air then the air is passed over peopledoease evaporative cooling on the skin (Lechner,
2001).

Cross ventilation also must be provided to achiemefort thermal environment. Cross ventilation
assures the constant flow or movement of the aidéa building (Koenigsberget al., 1973).

Designers must consider their designs to providiédibgs with comfort thermal environment.
Different types of climate requires different typelsdesign strategies. Koenigsberggral (1973),
Lechner (2001) and Szokolay (2008) have propogetesfies for design, especially related to layout,
dealing with hot humid tropical climate. The stgés are:

1. Long thin elongated plan shapes, with a single sbvooms to allow cross ventilation.

2. Elevate main building on stilts to avoid the stagnar slowly moving air at the ground surface,
thus capturing air movements of a higher velocity.

3. With low rise building, orientation for wind is m@radvisable.

4. Wide big area of openings for natural ventilatieapecially for the living aren (up to 2 m above
the floor). This condition is suitable for air clignas well for air flow which will pass the air ove
the people to increase evaporative cooling.

5. Spacious veranda covered with roof or shading teefothe outdoor air temperature before
entering the building.

IV. MELAYU PONTIANAK HOUSE

Melayu Pontianak house is the dwellings for Portiaresidents which were built and passed down by
predecessor. As the history of Pontianak city cansben from the rising of malay sultanate,

Kesultanan Kadriah Pontianak, the architecturdesty malay also affected the dwellings, hence the
term “melayu Pontianak house”.
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Currently, many houses of this style can be founti@region near to The Kadriah Palace Pontianak,
especially on Kampung Arab Street or Kampung Betfgb-district of North Pontianak. Several
other houses can be found scattered around thareity

P KEC, SIANTAN
M T KAB. PONTIANAK

T, SUMGAT AMBA WANG
KAB, PONTIARAK

AREA OF
JL. KAMPUNG ARAB

Figure 3. Administrative map for Kota Pontianak
Source: RTRW Kota Pontianak, 2001 — 2011

Main structure of melayu Pontianak house is fronodvavith elevated floor on stilts. Main frame of
the building uses iron wood, a very strong watesprkind of wood found in Kalimantan. The
foundation uses wood pile foundation callealaS-laci’ foundation. The wall constructed from
wooden board. The original material for the rooSwhin sliced wooden bar (calledifap’) or pile of
leaves (calledrumbid’). Due to the age of the materials, many of thginal roofs were replaced by
zinc sheet roof.

Opening in the form of windows and doors can beébalmost at every interior rooms. Each window
and door also have ventilation opening above ie Window’s shape is casement windows, but it was
found that at several houses the original windosgetbeen replaced by louvered glass windows.

Interior layout of melayu Pontianak house can lwddd into two main part, the main house and the
kitchen. The two parts are separated by slight tdeaxel of open space callegélataran” or in this
article will be revered asack verandaThe back veranda is open, means it is not cowsitiadroof or
shading.

Front area of the main house always has front deraovered with roof which acts as sun shading.
After the veranda, the interior room begins witBpacious living room. Behind this living room are
two rows of bedrooms, facing each other at the defe and right side of the house. These rows
surround an alley at the center of the house, amtalty functioned as the family room.

After the main house is an open space or back daravhich connects the main house with the
kitchen and toilet. This veranda is at the samellev sometimes at one step lower level as the main
house, therefore the occupant does not have t@ga tb the ground to move from main house to the
kitchen. This back veranda also used for kitcheiviac when the family holds social or community
events which require more cooking space.
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toilet i kitchen
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back veranda
(open)

bedroom bedroom
|
bedroom bedroom

living room

vl

front veranda
(covered)

Figure 4. Typical plan and side elevation view @flayu Pontianak house
Source: field observation

Figure 5. Front view of one of the melayu Pontiahakse
Source: field observation

Figure 6. View of back veranda (“pelataran”)
Source: field observation
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V. ANALYSIS

Melayu Pontianak house is well adapted with hot iduoimate. Comparing the guidance and the
internal layout, the house adapts with climate aysvof:

1. Thin elongated plan with row of bedrooms allowsoadjcondition for cross ventilation.

=

toilet | kitchen
A —

hack veranda

fopen)

Figure 7. Thin elongated plan allows an adequatescventilation.
Source: analysis

2. Almost all rooms has big wide openings at humarelldup to 2.1 m), windows and doors,
therefore the air flow can move pass over the cactgpand generate the physiological cooling
(Fig. 8).

3. Main building is elevated on stilts, this will adaihe stagnant or slowly moving air at the ground
surface, thus capturing air movements of a higlséocity. High humidity near the ground will
also can be eliminated by the air movement bel@bihlding. It will take the water vapor as it
flow (Fig. 8).

Figure 8. Higher level was made for capturing aiwements of a higher velocity and humidity on
the ground can be eliminated by air movement béf@abuilding.
Source: analysis

4. Cooking activities in the kitchen produce heat. Beparation between main building and the

kitchen can avoid the heat from entering the maiildimg. Excessive heat can be easily
eliminated by the air movement and wind collectgdh® open back veranda.
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toilet kitchen
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4 WIND ‘

™V |
bedroom '; z'bedroom |

Figure 9. Heat produced by kitchen’s activities bareliminated by natural ventilation with large
openings and open (outdoor-connected) back veranda.
Source: analysis

5. Front veranda covered with overhang and shadingshet¢ducing the hot outdoor air before
entering the building thus raising the air pressatrénhis area which can help air to flow into the

building.
6. Rows of rooms facing each other at the center efiibuse may give the effect of wind funnel.
Wind funnel can help increasing the speed of thé@w thus help the effectiveness of ventilation

for each room.

back veranda

o frontveranda + ab
(covered) +

+
=

Figure 10. The “wind funnel” increases the effeetigss of cross ventilation for the rooms.
Source: analysis

7. Back veranda offers a good sample of the Bernefftict for the air flow. The open back veranda
allow outdoor wind, which most likely has higheresp, to flow along the back veranda. In this
case, the back veranda acts as the venturi tulgemidim building door opened to the back veranda
acts as the constriction. The air pressure arduaddoor will be reduced and the indoor air will be
sucked out the back veranda. The main building dwasstant air flow thus natural and cross

ventilation of the house is improved.
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Figure 11. The back veranda acts as venturi tuberain building opening acts as the constriction,
which will allow indoor air flows and give acceptedtural ventilation for the house.
Source: analysis

VI. CONCLUSION

Vernacular buildings, as a result of hereditarglitran, has excellent design strategies in adaping
the local climate. These strategies is often owded by designers of new buildings in order to pars
more attractive building’s shape and appearance.

The space layout at the melayu Pontianak housbderscomposed carefully to adapt with the climate
of Pontianak. Spacious and covered front verandlar@educe the temperature of outdoor air before
entering the building and it will also increase thie pressure. The open back veranda is also a
distinctive feature found. When the outdoor aimffoin the open back veranda, it will act as venturi
tube and suck the indoor air from the main housgs Tombination will provide the house with well
and adequate cross ventilation.

Other thing to consider is that air movement anddwspeed very much depends on site climate
condition. The melayu Pontianak houses studied bgllehave green vegetative surrounding and
sufficient space between houses, a good environcmgrdition to gain desired temperature of outdoor
air and air movement. This condition should be mled prior to implementing the design strategies in
new buildings.

This study is only a preliminary study to learn abthe climatic response by local geni&sirther
empirical studies are required to invest more alauensions of space and openings and which is the
best layout configuration to achieve comfort thdrera/ironment. Other elements of buildings, such
as building form, building materials, etc. also chde be investigated to support comfort thermal
environment on the climate of Pontianak.
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ABSTRACT

The architecture of Limas traditional house in $o8umatra is influenced by culture and environmkeimas
house, differing heights of the floors, dividedi®t parts which are functioning as follows frontiddie and
rear. Veranda is in the front for the guests ane ons. The middle part as a centre of the househvihas
highest levels is for the parents and the bridesooimportant guests, while the rear part is foetdaughters
and kitchen. The way of life and the way they bee touses influence the layout, ornament and Sizdture

has a huge effect on the interior and exterior ohas house, often beautify buildings in relationldoal

traditions and way of life.

Limas house in tropical climates is constructedviyoden materials. It allows not only significantoss-
ventilation through openings of the windows andddsb useful up lift swing doors and pagar tenggaluThe
houses on stilts mostly built along the riverbaakd they facing the water.

Traditional Limas house is perfect example of doataility; it demonstrates good environmental acsjan
and will not threaten its environmental. Indigenduias’ houses meet the cultural aspects and enwiemtal
comfort in local setting.

Keywords: Limas, traditional architecture, indigersoand sustainable.

I.  INTRODUCTION

Palembang lies on the island of Sumatra and isratgghin two parts by the Musi River, the longest
river in South Sumatra. This stream shapes the loédihe city and it gives strong influences to the
daily livings of inhabitants. Along the Musi Riveanks stand house on stilts which types are Limas
andGudanghouses. Most of those traditional houses are éddcat the tidal marsh areas. The houses
by the side of the banks are facing the waterptientation of the houses forms an elongated @ ofil
of Palembang.

Based on the topography, Palembang is locatedwiaials. Water is sourced either from rivers or
swamps, as well as rain water. Even today thedfiffalembang, is still covered by 52.24% of the by
tidal swampy areas. Musi River is a meeting paantdmall rivers or creeks from the entire city. The
creeks are only navigable at high tide. Water partation mostly carried out by boat. In the récen
years, there are plenty of wooden old house sudtingss house still exist in Palembang.

Limas House can be found throughout the region @ftl® Sumatra province and even in the
neighbouring provinces such as Jambi, Lampung, Bdngand Bangka and Belitung archipelago. It
isn’t surprisingly if Limas house is famous as presentative of Palembang traditional house even
South Sumatra traditional house. Based on the ponaoeUlu — llir (upstream — downstream),
Kathirithamby-Wells, 1993, stated that Palembarigirisegion (central administration, city and cent

of power) and the rest is Ulu region (hinterlangat and agriculture). Because of this concepthel
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house types outside Palembang are called Ulu handen Palembang itself the house type is called
Limas house. In fact, there are many house typesdsuPalembang with different architectural style
including Limas house but people calledUtu BerundakHouse(in Musi Rawas Regency). On
contrary, in Palembang there is three types of éiaes Limas house, Gudang house and Raft House
and has ndJlu house type. It isn't surprisingly if Limas house famous as a representative of
Palembang traditional house even South Sumatrgidrzal house.

Wooden structures in South Sumatra have been usadl kinds of building types for long time.
Timber construction has a long history and veryiiamto local people, knock-down is the most
common house construction type. As sustainableuress from forest, timber has the potential to
provide a renewable building material.

During a decade, housing development by mass &esivor by individuals continues to grow very
fast. Locations for housing development actualketdry land but in some areas in South Sumatra the
housing development takes swampy areas, tidal aaeasriverbanks. In general, nowadays housing
which are developed in swampy areas, tidal areakjrathe riverbanks by reclamation facing natural
disaster. Reclamation activities might change dpegraphic and landscape becomes monotonous and
bored while it threatens areas surrounding of fileg@nd landslides.

II. LITERATURE REVIEW

The existence of Limas traditional house is relatedthe Palembang. Taal, 2003, stated that
Palembang sultanate was founded by noble refugeetfie then powerful Javanese sultanate Demak.
Since that time, Palembang was control southerhgdg8umatera which consists of now known as
provinces Jambi, Lampung, Bengkulu, South Sumatchthe archipelago of Bangka and Belitung
respectively. Palembang is a central administradiahthe rest is a hinterland of Palembang.

Oo. et.al, 2003, stated that the majority of tiad#l houses of Barmar, Mon, Shan and Inn-tharsrace
are built with indigenous building materials. Tleason of using these materials is great duralitity
resistance due to shear and split conditions. lattfS&umatra, traditional architecture uses local
indigenous material such as wood, bamboo, rattanpaim leaf. These materials those are familiar
easily to find in the surrounding areas. In gendoglal societies have good experience of usinglloc
material with proper techniques that they learmfrtheir ancestors. In addition, in the process of
rehabilitation of their dwellings because of damage&recked, they will find easily the local buitdj
material as substitution.

Mushtaha and Noguchi, 2005, explained about caumtept which is provides people’s satisfaction
both culturally and environmentally. The court @d concept for encourage family’s activities, ghar
internal spaces, gain both benefit sun and winthduhe year. The local people have good experience
in their environment for years and they can mamiglthermal comfort for daily life that
corresponding with their culture. In South Sumagregple recognize their geographical aspects such
as river, tidal swampy areas and earthquake. Thig traditional architecture which the construatio

is appropriate to the environment. The people ofittdSumatra have much specific traditional
architecture based on the characteristic of thos&salt creates traditional architecture more dyoa
aesthetic and attractive in the sense of buildingcture, building materials and the details

Similar to the traditional buildings in most pads Indonesia, the Limas house of South Sumatra
shows characteristics of timber buildings on stitsich are beautiful and fixed according to difigre
culture and geographical environments. South Santedditional house is a knock-down house, the
traditional houses could be dismantled and rebuildnother location with mostly reusing of origin
housing materials. The typical construction of itiadal house is with flexible nail-less joints, dan
non-load bearing walls.

The shape roofs of the traditional houses in Sdutimatra are classified into saddle type with

modification, shield and thkmasan (pyramidal), those types are suitable with th@&ivi@nments.
Several types of South Sumatra traditional houseoamamentally, wood carving, interior decoration
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and blend with specific traditional motives. Mosbad decoration has the form of non human and
animal but plants, wood carving decoration usestls@eigh transparent carving technique bearing
plant motives such as sunflower, pineapples, barshoot, and jasmine.

Limas traditional house has been demonstrates xboedinary indigenous knowledge of our

ancestors in shaping their quality life in the pdstis indigenous knowledge will regain its meaning
and value in the society, we should aware of tleeygbf the inherited tradition. The bearers of
indigenous knowledge might be developed in recedtfature for sustainable housing development
of South Sumatra.

Maidiawati and Sanada, 2008, explained if traddioresidence with wooden structure seems to
behave well because of its lightweight materialsygared to other building types. Light structureslik
wooden construction has good flexibility when tlagtequake happens. The resilience of the structure
will reduce shaking influences during earthquakeditional buildings in the western part of South
Sumatra province showed the outstanding flexibitityring the earthquake. The adaptation to the
specific environment conditions of traditional heysrovides excellence shelters for the community
including anticipation of humidity and solar radiattin humid tropical climate.

Vellinga, 2006, stated that many unique vernacblaitding traditions have disappeared in recent
history a vast number is currently in the procdsseing lost. Contrast to Vellinga’s claims, in eat
year housing development is using many new masepiailding that should be provides from distance
region. Because of that, many traditional carpsntamnot be able to handle building construction
properly, In addition, many housing constructiorugng steel construction for roof framing. Steel
structure for housing is overused and need moreygrie make it. It is very wise if we use low engrg
consumption and environmental friendly to make hayistructure.

Kim. 2006. states that because of modern architeatowadays need huge energy consumption, it
generates many environmental problems. It seemgthaarchitecture becoming inharmonious with
nature. Architecture will give impact to nature amce versa, meaning that it isn’'t wise if architee
wants to conquer nature. In addition, it is realiaechitecture, nature and human beings as inesfjrat
concepts for centuries. Some studies mentionedy@ndius knowledge has relationship between
architecture and nature in term of selection amdrgement of site, manipulating wind direction by
using natural connection, using variable doorswamdlows, designing eaves to control the amount of
sunshine and managing natural light and ventilagiystem.

Singh, et.al, 2009, state that the concept of eeraa architecture based on bioclimatic was
established and practiced by many civilizationsdenturies. Different societies have developed thei
own architectural styles based on the specific renments. In general, the buildings use local
materials which are performed harmoniously with #hesting environment such as climate and
humidity Vernacular architecture shows a good eXaropthe unity between settlements, people and
the physical environment. In contrary, the situai®ignored in nowadays society.

lll. ARCHITECTURAL STYLE

As a traditional house Limas was known as the hfam&etua This type of house was often
used for ceremonial activities. In accordance wite name, the house has a roof shaped
Limas. This unique roof type is different fradBudanghouse andllu house. Limas house has
a multi levelled floor according to the functiorora or for a particular purpose. Limas house
has rectangular and stood on top of poles.
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Figure 1. Limas house in Jend. Sudirman Stree¢nflzng

In the middle part of Limas, which is the highesknown as Gegajah space. This space is regarded as
a sacred space in the context of the macro coshmis.space for a family or person privileged
position. Limas architectural style can be desdribas Limas roof type, fencingggar) tenggaloong,
stairs,simbarand goat hornggnduk kambinpg the roof of Limas is decorated witiindook kambing
(goat horns)simbarwhich are placed on the ridge or roof edge.

+B0
.

00
.

Figure 2. Limas House in Semendo Highland, MuaranBRegency.

Limas has specific form of the roof angle. Roof langbove kekijing, front part of the house, has
angle about 1°lto 15, while in Gegajah space the angle of the roof betw48 to 6. There are still
many Limas house, mostly in Palembang and veryiferegencies and cities within South Sumatra
province. Different roof angles provide a very ggwdportion of the building.

e

Figure 3. Ulu Berundak House similar to Limas Housé/lusi Rawas Regency.

IV. PHYSICAL CHARACTERISTICS
Limas house foundation other than buried in thé saif is also given the wooden pedestal in theebas

of pile. This system is similar to tie beams fuantiand locally callecdbotekanor tapa’an which
provides excellent carrying capacity for constrattiin general, this type of wooden constructian fo
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Limas house is a pen and hole pattern. Construetiinthe traditional concept is in accordance with
the concept of pivot, press, hook, pinch and gudlstrengthen the connection used a pen or a wedge
of wood. Detail construction of Limas house is sdhexactly in accordance with the function and its
location.

Wood that lies horizontally such as beam and plarskelly use the timber intact with no connection.
While wood which lies vertically may be connectedtaced on wooden construction underneath. In
local, typical structures of Limas house were knaaglanang (man) andbetino (woman),jalu,
speeng kip and poteeng.Furthermore the ceiling is callddijang angkapwith fitted gulmat and
rambatan tikusor propagation of mice

In general, the structure of columns (bottom partyot continuous witlsako (upper part) of Limas
house.Sakosare in rectangular shapes which sizes are diffetepends on the function. Basically,
the position of the beam connecting the columnthattop is not proper based on the principal of
structure, less robust than when lying uprightibderms of practicality it is much easier and denp
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Figure 4. Small size of Limas House in Palembang

The layout of Limas house plans have a specificastar, a rectangular, elongated from front to
rear. The front of the house callkegn, the rear callethuri. While inside the house callggtoo ruma
and outside the house callato ruma

The composition and distribution of rooms in the$® Limas in general are as follows:
1. Pagar (fence)Tenggalungat the front of the house, in the frontLlatwang(door)Kipas
Jogan in the right and left side within kekijing.
Gegajah,in the middle part as core space under the roafsieep pyramid

Family Room

2
3
4. Pangkengbed rooms in right and left withgegajahspace
5
6. Pawon(kitchen)

.

Garang a place to dry or is a transition area.

Basically, Limas house has several floors heightifference levels which is known &ekijing
Kekijing has the specific meaning and function that reptesephilosophy of its location. The highest
level of floor is for those that have high rankcaste and it has a private character. While thesow
floor is for common people and it has a public eleter. In recent decades, the situation is litile b
change in Limas house, multi levelled floor expressespect older people by placing them on a
higherkekijingwhile younger people settle liower kekijing.
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Limas multileveled floors divided into 3 parts whiare front, middle and rear based on its function.
Veranda is in the front for the guests and the sdiee middle part as a centre of the house whash h
highest levels is for the parents and the bridefoimportant guests, while the rear part is foe t
daughters and kitchen. Veranda is frgatangs space betwegpagar tenggaloongndlawang kipas
kekijingandjogan Few limas houses have jogan as a room in theaiyth left sides.

Figure 5. Pagar Tenggalung, Kekijing, Lawang Kipad Jogan of Limas House

In general, Limas houses have ornaments with fen@imgs and paintings on the wooden walls,
ceiling and doors. Doors calléawang kipascan be operated up lift and stick in the ceilibgwang
kipasare located between columns behpagiar tenggalungn the entire side déekijing.

V. INDIGENOUS KNOWLEDGE OF LIMAS HOUSE

Limas house in Palembang are generally built owang area that is affected by the tidal of Musi
River whereas Limas house in the hinterland ar#é buhighland. In the lowlands pile foundation of

Limas use pedestal log inside the soft soil wheredsghlands, pile foundation of limas use stone
pedestals lays on the grounds. In highlands, tlegusf stone pedestals is to prevent from soil
humidity and to reduce shaking from earthquake.

Use the pole on Limas house other than to adjusweter level fluctuations during tidal, wind
circulation is also intended to be used natur&@lfind circulation on all four sides of Limas housela
on the floor board can maximize air circulation.

The use opagar tenggalun@ndlawang kipaghat can be opened by twisting above and stiak ttoe
ceiling is to provide a continuous open space betvibe inside of the house and the outside. Opening
pagar tenggalungandlawang kipason the entire side of the front are to maximize thnction of
kekijing for activities that involving many people. In atiloi, air circulation and natural lighting are
also getting better. Limas houses in lowlands agtilfinds have adapted with the environment by
placing windows, doors and transparent fencingp@fect thermal comfort.

Gegajahthat has a relation with cosmology has a highrmpgpace also gives the temperature inside
the house to get colder. Roof form of limas housavides natural thermal comfort and adequate
natural lighting inside the house. Some of the sifipracticality in daily life as well as incidehta
events that occur can also be solved by both ttal @ad layout of Limas house

Knock-down timber house is the perfect solution tfaditional wooden structure because the house
can be dismantled and set up again in differertgulavith almost all the material of original houle.
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the house can be disassembled and moved in agalagtly, so homeowners can rebuild it elsewhere
so that you no longer need a new home materiat Taises no waste from demolished houses, so
that it can reduce the amount of waste.

VI. CONCLUSION

Limas traditional house is strongly influenced Bpgraphy, environment, and culture aspects which
are formed for centuries and in accordance witm#exls of local communities.

The way of life and the way they use their traditibhouses influence the layout, detail, ornamadt a
size. Culture has a huge effect on the interior extdrior of Limas house, often beautify buildings
relation to local traditions and way of life.

Traditional Limas house is perfect example of suoatality; it demonstrates good environmental
adaptation and will not threaten its environmeritadigenous Limas’ houses meet the cultural aspects
and environmental comfort in local setting.
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3.1.8

VERNACULAR ARCHITECTURE IN JAKARTA AND
SURROUNDINGS

Agung Wahyudi
Departement Architecture, Gunadarma Universitypirasia
agung_wyd@staff.gunadarma.ac.id

ABSTRACT

The city of Batavia as a native of Jakarta, is ®add by many experts is a fusion of several etijmaigps who
lived together for several centuries, such as thedanese, Javanese, Arabic, Balinese, Bugis, Suabaw
Ambon, Chinese and Malays. Therefore, some cultpratlucts including architecture also reflects the
combination of these.

Since becoming the capital, the pace of developimghe city of Jakarta has made the Betawi peopi®oted
from their group so that complicates communicatietween them. Betawi people become increasinglyderd
and displaced. As a result, thousands of peopleeth@ut and divorced Betawi dispersed into the Sodur
According to Saidi (1996), the Betawi people haeerbtrying to maintain its cultural existence. Huee
supporters of Betawi culture in Jakarta were iniegly depleted.

In the 1970s, the government took the initiativeremte a conservation culture in the village ot&@a Condet.
However, speculative development is precisely &tV people have been marginalized in Condet tith
opening edge of this region. In the 1990s the nurab@eople in Condet Betawi expected to live 368%rni
optimistic number. Learning from this experiente, tecade of 2000s the government to develop rtiterat
conservation at the Setu Babakan. In this efforhesv vernacular architecture was built to replade told
building, coupled with the conservation of agricué, art and food to attract tourists.

In coastal areas, Coastal Betawi people "meet” with Chinese and Bugis. This meeting has resuttate
Chinese style of rural vernacular architecture hetGulf region Naga, Tangerang and Bugis fisherimettne
area of Kamal Muara, North Jakarta. Meanwhile ire thouthern region, the Betawi hicks "meet" withgheo
who produce vernacular architecture Sundanese houosilts in the region Kranggan, Bekasi.

This paper is a study of vernacular architecturdiue regions covering Jakarta and surrounding Baggons,
Kamal Muara, Condet, Setu Babakan, and KranggameSaspects of the study include spatial, acce#gibil
looking buildings, and building ornaments.

Keywords: Architecture, Vernacular, Jakarta

. BETAWI PEOPLE AND JAKARTA

Some experts believe that people are actuallyirsgeatnewcomer Betawi in Jakarta. This ethnic group
was born from a combination of other ethnic growp® were already living in Jakarta, such as people
of Ambon, Arabic, Balinese, Banda, Bugis, Bima,iBButon, Flores, Java, Malays, Sundanese, and
Sumbawa. University of Indonesia anthropologist, Yasmine Zaki Shahab MA gauge, the newly
formed ethnic Betawi about a century ago, betwheryears 1815 to 1893.

This estimate is based on a study of demographstoryi of city dwellers, who pioneered the
Australian historian, Lance Castles. In the Dutcloeial era, governments always do the census,
which is categorized by ethnic group. In censusa dakarta in 1615 and 1815, there were people from
various ethnic groups, but there is no record efBbtawi ethnic group

A-64



A. Indigenous Architecture as Basic Architecturasigin

Tabel 1.
Jakarta Population Situation In 1615 and 1815

Source: Castle (in Siswantari, 2000)

1615 1815
Europeans and part- 2.750 2.028
Europeans
Chinese 2.747 11.854
Mardjikers 5.362 -
Arabs - 318
Moors 6.339 119
Javanese (including - 4.139
Sundanese)
South Sulawesi groups - 4.139
Balinese 981 7.720
Ambonese and - 82
Bandanese
Malays 611 3.155
Slaves 13.278 14.249
32.068 47.227

In addition, the results of the census of 1893 #tha loss of some ethnic groups that previously
existed. For example, Arabs and Moors, the JavanadeSundanese people of South Sulawesi,
Sumbawa people, people of Ambon and Banda, antgdays. Recognition of the existence of the
Betawi people as an ethnic group and as a socthbalitical unit within a wider scope, namely the
Dutch East Indies, newly emerged in 1923, when MbBlisni Thamrin, community leaders
established Perkoempoelan Kaoem Betawi Betawi. Aéso at that time all the Betawi people realize
they are a faction, that faction Betawi people.

Some analysts and researchers are unsure of tae/iB#hnic Castles above hypothesis, as
Koentjaraningrat (1975), Amri Marzali (1983), Prolegoro (1987), Supardi Suparlan (1990), Shahab
(1994), and Mona Lohanda (1996) (Siswantari , 20B0) there who disagree with the Castles of
Ridwan Saidi, a prominent Batavia.

According to Saidi (in Siswantari, 2000) the originthe Betawi people more emphasis on theories
about language Nothofer Melayu Bern dialect of dakd&ahasa Melayu originated from the
Polynesian family persebarannya point comes fromstWalimantan.

Nothofer (in Siswantari, 2000) argues that arour& X century at the former power of population
migration Melayu Tarumanegara West Kalimantan tkarta, via Bangka and Palembang. These
migrant Malays berakulturasi with natives who cafmoen Java, and produce generations of Malays
called Java. In the XV century, they have memluknigc religion and have called the Chinese diving
difficult to say Islam. The Malays of Java thighe forerunner of the Betawi.

Clarified by Saidi (1994) estimated that the Hikdlugdom Tarumanegara located in the Citarum river
(now Jakarta with the Donegal border) that extanudo the power wing of the Bogor region (stele
Ciaruteun) and Marunda (Monument inscriptions atmidang Batu Growing up, now Kramat
Tunggak). They are then referred to as the Betaaple come from Tarumanegara kingdom.

Shahab (2000) classifies the Betawi people baseplame of residence consists of: Central Batavia,
Betawi edge, hicks Batavia, and Batavia Coast.
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1. Betawi Tengah, inhabit areas near Gambir, Ment&egen, Kemayoran, Sawah Besar, and
the Taman Sari.

2. Betawi Pinggir, inhabit the area around Market Rébasar Minggu, Pulo Gadung, Jatinegara,
Kebayoran, and Mampang Prapatan.

3. Betawi Udik, inhabit the area around Cengkarengigéaang, Batu Ceper, Cileduk, Ciputat,
Sawangan, Cimanggis, Pondok Gede, Bekasi, Kebark,J&ebayoran Lama, Cilandak,
Kramat Jati, and Cakung

4. Betawi Pesisir, inhabit the region around the B&ypmgons, Mauk, Japad, Tanjung Priok,
Marunda, Kalapa, and the Thousand Islands.

Furthermore, the Betawi hicks has two types:
1. they are influenced by Chinese culture, livinghe thorth and west of Jakarta, and Tangerang

2. they are strongly influenced by the Sundanesemyltiving in the east and south of Jakarta,
Bekasi and Bogor. In terms of dialect, they arevkmas Betawi Ora, which has the
characteristics of the end of the lettered wordd@omes "ah", eg "saya" becomes "sayah"

This study took five regions including the Gulf Maga, Kamal Muara, Condet, Setu Babakan, and
Kranggan. Thus, in addition to belonging to the doma Bay Coastal Betawi Betawi hicks there are
also influenced by Chinese culture, namely the €d$gnBeteng west of the village. Chinese
Architecture Beteng this is the major target of $hedy. Kamal Muara is a mixture between Betawi
settlement with the Bugis Coastal North Jakartandeéb and Setu Babakan is Betawi hicks. While
Kranggan is a region where there is the Sundanmes8etawi Ora.

m— 1] = e
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Dgaan

orgransll
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Figure 1. Distribution Research Areas
[I. TELUK NAGA

Fortress Chinese people in general are farmerdiang together with the Sundanese and Betawi in
the Gulf coastal region Dragons. This communitjoated in between two villages namely "Lemo
Village" and "Village Estuary." Lemo village majbriof the population is rural Sundanese and
Betawi Estuary is a majority.
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Figure 2. Houses Cina Beteng

HousesCina Betengn general is one single dwelling unit and locaitedront of the field / fields.
Orientation of main buildings on the street andeothuildings facing each other. This pattern is
similar to a village in Indonesia in general.

Spatial pattern of the Chinese house Beteng thauens that there is a wide yard, either in front
behind the house. On the front is generally usedifging agricultural products and activities o th
terrace used occupant activities. While at the, risere is the back porch, barn, and a bathroon®/ W
outside.

Building materials used in general is a local matersuch as bricks, wood and bamboo. Bricks used
as a terrace floor, wood used for walls and roofstmction. While bamboo is used as a wall for
storage.

A N

Lombung

==

A

Figure 3.Plan Hous€ina Beteng

In the facade of the building, a typical Chinespamnents are also presented, but the colors generall
follow the colors used in building materials.
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. KAMAL MUARA

Kamal Muara is a fishing village. Formerly a vilegf Batavia with ponds which has now become the
property of people outside the village. The arriohkthe Bugis people since the 1960s, making this
village is inhabited by the Bugis and Betawi, eafhwhich is estimated to reach 40%. Both these
groups live side by side, select a different lamato reside. Betawi people prefer to live in thentl",
while the Bugis people preferred to stay at theewsmtedge, either edge of the sea or rivers. This
closeness is very linked to the Bugis livelihooddgishermen and farmers green mussel.

Bugis village orientation was also followed rivefsvo features of the mosque to the instructionsfro
the village of Bugis. However, the traditional hoarehitecture Bugis has become increasingly rare.
This is caused by several things. First, practieakons such as activities in the field of fiskerie
Bugis house berbentung stage became lower becéube green mussel waste backfill activities.
Second, the preferred construction material natyemind on the market, such as wood Nibung be
imported from Lampung. Third, the second generapigafier to stay at home made from the wall.

Bugis

[

Betawi

|2 i
754

FigUre 4, KampUng Kamal Muara

Dividing the space (zoning) horizontally at Bugisuke generally consists of Private, Semi Private,
and Semi-Public. Because it is a stage house ntinenee through the staircase and into the spate th
is named tamping. From here there are tamping timoliving room door. A guest who are not
relatives are only allowed to be here. While inphigate, all the walls are separated by a curtain.

R Ri Km &
tr | kelbaga | e
PRIVAT
Ruang Ruang Ruang
tidur makan E’Jltdur
ama
Ruang
i SEMI
PRIVAT
L Tamping SEMI
PUBLIK

Figure 5. Zoning Bugis House

On the division of space vertically, Bugis peopieKiamal's house is generally still divided intogdr
parts, namelyRakkeangAle bolaandAwa bola

In architecture Bugis, Rakkeang generally usedsforage and Ale ball for occupancy. However, the
Bugis houses in Kamal Muara Awa storage space #slall, because Rakkeang generally does not
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work. Several openings in the side of the buildemd the building looks better air circulation
functions as well as some of them have a distirabttnament.

Rakkeang
Ale bola

Awa bola

Figure 6. Vertical Pattern Bugis House

IV. CONDET AND SETU BABAKAN

Condet and Setu Babakan are two areas that havergynin terms of conservation of Betawi
culture. Condet developed since the 1960s, whédeSttu Babakan developed since the 1990s. Condet
failure suspected to be an important step in tiveldpment of Babakan Setu.

Condet is an area located in District Kramat Edst Jakarta Municipality. Region used to be tlea ar
of fruits, especially salak lanseum Condet and thsed as well as preserve the Betawi culture
preservation of fruits by decree (SK) Jakarta GowerAli Sadikin numbered D.IV-115/e/3/1974
issued for strengthen an area of 18 228 hectard®agea of cultural heritage which includes \dgéa
batuampar, Balekambang, and Kampungtengah. Reasum Ai 30 years ago is because 90 percent
of people who lived in Batavia Condet is genuinathWnaketh Condet as a cultural reserve, the
government and build roads Condet Kingdom, whichnesots the region with Cijantung Cililitan.
Ease of access is coupled with the vagueness ekdfaupervision resulted in the concept of catur
heritage of this region as it grows like a nornesidential area. Administration time to a status-qfi

the region in 1986 because of rapid housing devedo.

Consequences of failure in Condet, Batavia townshifSetu Babakan, Srengseng Sawah, Sub
Jagakarsa, South Jakarta and was initiated as aareavof cultural heritage. Setu Babakan initial

momentum developed as a cultural heritage aregpiwasered on September 13, 1997 at the event "A
day at Setu Babakan". When it held various comipeif such as decorating contest getek, canoe
races, competitions of fruit, vegetables and capkiompetitions tamarind.Once this momentum,

several Betawi cultural activists trying to involdlhe various institutions to develop this area.

Department of Agriculture to plant tree seedlingkjle the Department of Fisheries and sowing the

seeds of hundreds of fish. The road to this arem also improved. In the end, the Governor issued
Decree No. 9 years old in 2000 by the Provinciaté&@noment of DKI Jakarta, which makes the Setu

Babakan as Betawi culture of conservation.

Here are some things that distinguish the two regio

4.1.Accessibility and Conservation

Condet accessibility in the region had been thdéagrcof closed and in the development and cultural
preservation became an open area. With the cotisimuaf access roads through the region consisting
of three villages (Balekambang, Central and KampBatu Ampar) This resulted in the influx of
immigrants in recent decades even more dominamimber. Balekambang villages situated along the
river Ciliwung is the most populated area of thd¢aBeé people in Condet. But in the 1990s, their
number reaching 25% is considered as the numbersoaroptimistic. Betawi people in the region
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comprising Kambang Bale Village, Batu Ampar, andltiie Village are in the minority. According to
the 2000 census, the number of residents in tree Begawi Condet only 1.5% of the total population
in the region. As a result, the Betawi people safelind homes with pristine architecture. From gisu
observation, researchers found only three housesavbondition is still original.

Figure 7. Architecture Betawisliin Condet

Learning from Condet, Setu Babakan is the aovertmenttiative to preserve Betawi culture
in aeneral. Houses inhabited by residents in tlea aestored to oriainal Betawi house. In
addition to homes, aariculture, processina of tradal foods (culinary), dance art, textiles,
and etc. all of which developed into cultural tsariand education.

Accessibility to these areas is more difficult tl@ondet region. There is only one connecting
road and no public transportation to enter thimaBetu (lake) to the end of the route to this
region, and pledged an open space for tourism @0

4.2.7Zone

There are several zones in the original house Betawch is the main zone (for a family residence),
the zone of support (for relatives), gardens antlpdSyafwandi et al., 1996). Both in Setu Babakan
and there Condet main zone and zone support. Hoywgaelens and ponds are still more prevalent in
the Setu Babakan compared Condet.

4.3.Building Type

There are three types of Betawi style buildingglgpwarehouses, and bapang (Syafwandi et al.,
1996). In Setu Babakan, the type most often fowgyibJd

4.4.0Ornament

Some ornaments comparison of the two regions wdwietpresented on ventilation, windows, doors
and fences are presented in the following tables.

V. KRANGGAN

Kranggan is a township in the city of Bekasi, Bopgmency bordering areas. In this village can lséll
found traditional houses shaped house on stilthedthe house on stilts because the building h®ouse
a number of pillars propped up, with the distanetMeen the ground floor and averaging about 50
centimeters.

Traditional houses in Kampung Kranggan have varoed forms and functions of each room in the
house. At least there are three forms of roof heuse stilts which now remains in Kampung
Kranggan, ie roof pyramid model, the model jure] #re model ngapak looming. Roof of the pyramid
model and a cursory jure similar, but the roof hasmpig pyramid model, or cover the front and rear
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are made of woven bamboo. Ngapak roof shaped likevaring model of a house roof joglo, with the
top of taper.

At this stage the house generally has three camm,rovhich is shaped los den, a bedroom, and used
the back room or storage area heirloom rice cabledgkeng or pandaringan. Besides these three
rooms, equipped hall stage house addition, or Rasebhich serves as a place to relax or receive
visitors.

GUDANG
I TERAS [ RTAW [RKEURGA | KAVAR | DAPLR |
RUMAH KRANGG
Figure, 8 Houses Stage House Kranggan iguré&9. Section House Kranggan
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ABSTRACT

Bernard Tschumi explained that there is no architex without an event. It could be observed in iBzde
traditional architecture. Balinese people nevet ktfeir ritual event, daily and holydays for thecezd ritual.
The Pamlaspasan sacred ritual events in their ucw@hid illustrate the experience in place. The eiqrere in
place can be experienced through the senses andisdem of community.

Through three cultural phenomena; ideas, activitesd artifacts (Honingmann’s terms in the field of
anthropology to distinguish cultural form), the exience in place can be described through the event
pamlaspas. From the process in perception throbgheixperience in place at this pamlaspas ceremoulyg de
identified the aesthetics interpretation of the trBalinese architecture.

Keywords: sacred ritual event, experience in place, adgthterpretation

l. INTRODUCTION

Tschumi (Vallee, 2007: 36) reveals that one ofdtaeting points for the architecture is on top Ibf a
the events and not a form. In addition “an evemt different variety." He also said, that the digftom

of architecture is the dynamic and static defimitmf the senses in the sense of not dealing with a
homogeneous space but the space that is alwaysianees by the movement or the use of (the
experience of space-use) (Vallee, 2007: 38).

Furthermore, Grainger (Perez, 2006: 126) saysthiwaie are important differences between the two
types of actions, actions taken by humans and thiers taken by humans in the belief that his
success is not to reduce the human sense, butsrésuh other places. Only the second kind of axctio
can be called a ritual. Furthermore, Quantrill @979) says the myth and ritual is a causal concept
(the cause). Rituals associated with the form yle stf buildings and a group of buildings. Also in
Quantrill Alexander (1974: 14) recognized the titaa a generator of the floor plan which produces
the architectural form. But on the other hand, (Witus in Quantrill (1974: 23), on his writing theost
rooted in the tradition of classical education;diceng divorce between ritual and form. While this
prediction has not happened in Bali, the reseaochtis is very necessary. In addition, Ruskin in
Kostof (1995: 19) writes that all the architectatggests an effect on human mind, not only sehees t
needs of human body. Rituals can be said as pokfanctions: as far as a building that is shapgd b
ritual, a house which is not only function, butescription of it.
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Ritual event is part of human cultural life as anptex pattern of human activities and actions lfoth
individual or social life. Similarly, the ritual &eity is the life of Balinese people that are kgkd to
pass through hereditary legacy, when people perfdaily activities will be always preceded,
accompanied or based on patterns of thinking ahdaording to religious beliefs (Sabha, 1985: 34).
Ritual events can be in the form @hinan (ceremonial activities performed daily) arahinan ala
ayuning dewasgceremonial activities held on holy days). White tceremony lUpakarais one of
three basics of Balinese traditional architectuhéctvis interrelated with each other. Two otheridms
are tattwa (philosophy), andusila (ethics) (Sabha, 1985: 118). One of the examplebe sacred
ritual event caserahinan ala ayuning dewasa in the form of offeringgadnya pamlaspas ceremony

Table 1. Rahinan sacred rituals events

daily Rahinan: Examples
Performed
Sacred Ritual daily performed ceremony|« Yadnya saibamledication
Events * Yadnya segehagtedication
Performec Rehinan ala ayuning Examples
dewasa
at certain » dedication ofyadnya
times ceremony held on the mekiisceremony,
holiday
« dedicationof Yadnya
pamlaspaseremony
* etc.

Pamlaspads a series inauguration event of a work; couldrzesk, barong, temple amah In this
case the event presentegp@nlaspasf Balinese architecture work in the formwhahhouse (case:
newly constructed house). The series of eventsiston$ memakuh / memangguldiscovery /
determination of landngeruak karangandnyengker(opening and land boundaryhemirak(change
of land status)mecaru / offering tawufpermission for natural harmonyjlaspas(purification and
reviving house according to its functions), andmpen / mendem pedagingapemerajar/ temple /
place of worship (to enshrine God and His manitesia and the ancestors to pray wholerlgsslita
Karanatowardmokshartam jagaditha

Furthermore, with the living experience throughsssnand social wisdom, aesthetic interpretation
revealed three kinds of culture, namely, idea,vagtiand artifact inpamlaspas umalevent of
Balinese community. Referring to the results of ibgearch of Gelebet et al (1986), it is seendhat
districts and towns in Bali have a similar architeal characteristics although it is noted thatelere
specialties for certain regions. Thus, the locatbrstudy samples may be conducted all over Bali
Island (Figure 1). Therefore, this study accumslafgace experience in sevaraiah(houses) in Bali.
One of the houses taken as a sample fontlaspasevent is the houseaihal) on Waribang Street,
Denpasar - Bali. The emphasis discussion is morehenaesthetic interpretation of a house on
paplaspaseremony of which event exposed orpigsnesuarfgate).
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Figure 1. Form and
position ofpamesuario
bale andpamerajanin
theumahat jalan Wanara
Wana-Ubud and Celuk-
Gianyar-Bali

Sketch: Oka Saraswati &
Gelebe

Figure 2. Ornaments and

Foto: Oka Saraswati

decoration on th®emesuatri

Figure 3. The map d?Pemesual
in the form ofcangkenkodok
Sketch: Oka Saraswati

segehan pemagpag

Gambar 4Segeha
Pamagpagon every
arrival oftirtha

Sketch: Oka Saraswati

Pamlaspads the event cleaning and purification of a newbnstructed
building. Mlaspasaccording Arwati (2008: 4) is a Balinese word dieig
from the wordmlas and pas Mlas means “to separate” amhs means
“suitable”. In this case, it is an event where B¢y materials consisting
of various materials such as inanimate objects dastenes, bricks,
cement, timber and other building materials, codldcand built or stacked
and then into a unitary building up and live wedréinafter referred to as
umalihouse. Furthermore, the newly completed buildsgurified from
the bad effects that may occur during preparatioonstruction to
completion. In a series of ceremonmslaspasalso pray to Hyang Widhi
Wasa to be pleased to bless Kasunarin(bless His holy rays) as well as
strength and in order to make the building havimgspasceremony to
"live /urip" adjusted with its function and is dssociated from
"ngeletehifi (bad effect) and give expected welfare.

In this pamlaspasvent,manggala prawartaka kary@he chairman of this
event/the house owner), invites friends, relativiesnilies and public
figures. The invitated expected to be present aatanusia saksfhuman
witness), in addition todewa saksi(God and His manifestation and
ancestors as witnesses) &qala saksi(nature as a witness). In addition,
this event is started by conducting some preparatidhe preparation
begins with putting okuaca/ornaments/clothes for buildings/bale, in the
form of decorationsider-ider, pedapa langse ulon, saput and
kuacddecoration forsaka lanang-wadoras if bride groom and bride.
Similar decorations forsanggah (shrines) andpamesuan(gate), these
buildings are also decorated wkhaca(clothes). Besides being decorated
with kuacg pamesuan (gate) has decorative ornaments andatiecs of

its own. Ornaments opamesuanof this umah (house) only show a
personificationpengawak(body), sipah (armpit), gidat (forehead), and
lelengen (arm), and are not equipped with decorations m fiirm of
statues as seen at the outer papehesuar{gate). In addition, the plan
pamesuar{gate) formscangkem kodolfrog mouth) (set back). Since this
pamesuan(gate) is decorated witkuaca or ornaments among others
lamak as well asPenjor, it has given a signal that there will an event
occurring at the Umah (house). During tinmaspasevent, the invited
person are only those close family, limited to thédren of mother’s and
father’s brothers and sisters of the house owner.

Furthermore, priopamlaspasevent is held, thendagi offer tebasanto
Ida Bathara Wiswakarmaho is believed as a guide like a teacher during
the umah (house) development. Theemha from Ida Bathara is sprinkled

to all parts of thesmah(house). In this eventJpasaksiis offered tolda Bathara SuryaandPertiwi
for all events to be held. Besidesatur piuning(notification) andmendak toya tirtha pekulufiaking
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holy water) is conducted to a number of templese filajuru (officers) pesu/meda({go out) of the
pamesuar(gate) to family temples anshmerajan Agendgtemplespamerajanat original house) and
kahyangan tigaemples Puseh temples, Desa temples, Dalem terqpl@s the arrival of thitoya
tirtha, pemagpag pemendalceremony is held in the form ekgeharat lebuh (the outer part of the
compound) in fronpemedalan/pamesulyate from the house havimdaspasceremony. After that,
Tirtha is placed irfBanggar Surya

Then, on a good daghinan ala ayuning dewadaken, the entire parts of the building is attacbe
tied with sasapon the walls orsaka bale(pillars). Sasapwhich is made from coconut leaves and
dapdapleaf tied with weeds and sprinkled withya segarésea water. Furthebagia ortiandulap —
ulap are put onBagia ortiis hookup on top of building (on the ridge or op of row) andulap-ulap

at plank frame board or on the upper part doorstiwlel. Bagia orti shapes imeringgitanand is made
from palm leaves andlap-ulap shapes in a piece of white cloth widgrajahandrawing. After that,
matatorek(finger rubbing) is done with red, white, and blacior.

Subsequentlypengelukataftleaning is performed to all types of ceremodelices includingimah
which will haveplaspasceremony of which procession begins by sprinkioygp anyafclean water,
ngayap penyenenggayap beakaonamgayab durmenggaland sprinklingtirtha pangelukatarand
ngayab prayascitaand followed by fragrant incense and flower blonsaab danced by hand in
prayer rhythm. Tirtha panglukatan (in the form of fragrant watdoya maukup placed in
pangedangatsoil pot) is an aromatic incengietha, flowers and fragrant sticky wet soil. Besides
being sprinkled, thisirtha is also drunk by the occupants and their familfesthistirtha underwent
fumigation process of burning incense, fragrantfrwers, sugar, incense, sandalwood araagau
woodgaharuwood, then thértha besides fragrant is also sticky. After the proca@sss completed, it
is followed by sputteringtirtha Pasupati and knocking buildings; one of them is by
hitting/strengthening the connection pins. Thisntvie led by priessulinggih (as wiku yajamana
karyaleader of a religious ceremony) praying by chaptmantra. And during thipamlaspas
ceremony is heldkidung (spiritual hymn) is sung in groups like choirs
and gongsbleganjur is unrelenting be rhythmical. Irpamlaspas
ceremony for bigger house, this ceremony is coradl&tith sasolahan
wali (dances accompanying the ceremony), like a puppesidakarya
mask.

: : Moreover, to what extent of the invitees who aneted to be present, is
Fifure 5. Gong Bleganjur | 5150 a matter of concern. For a simple house withple gate, the
saat pamlaspas S . . . . .
Foto: Rudy invitation is only for close family until a repregative from the big

family where tirtha from pamerajan Agengis taken. Whereas for
pemangklleaders akahyangan Tigal emples, only an announcement is submitted to tiwétrout
being invited to be present.

lll. AESTHETIC INTERPRETATION AT UMAH BALI

Aesthetic work is the result of man-made, not doom nature, intended for human and his life and
have a relationship with life and human existence.addition, the expression of a work is its
properties, which include shape, color, decoratiod ornament. Furthermore, the expression is
represented the subject that expresses a partichiracter. Intrinsic expression can trigger a
particular emotional state, so it is considere@ aystem of signs. Further, the intrinsic expressso
accepted as the perception with its meaning indarmses.

Furthermore, Tuan (1974: 14) says that perceptiaseth on the principle of human cognition
(including the experiences and feelings). Thatdiectetermine the human perspective, then proceed
by identifying the rules on the elements and prevedamples to support the interpretation. To suppor
the above, on another occasion he says (1974:hb4)only a small part of most people’s lives is
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rational. It also conveys that the ways in whicbgde perceive and evaluate that surface are fae mor
varied. No two persons see the same reality. Wathdgwill one person can enter into the world of
another despite differences in age, temperamedtcaliure (1974: 5).

In addition, human being has more ways to responthé world than the five senses of seeing,
hearing, smelling, tasting, and touching known sosince the time of Aristotle. According to Tuan
(1974: 6), the traditional five senses man is n@mesciously dependent on sight to make its way in
the world than on the other senses, but apart fhaiha human being perceives the world through all
his senses simultaneously. It also says (1974ha&) rhusic is for most people a stronger emotional
experience than looking at pictures or scenerytheumore Tuan (1974: 10) says the person who just
"sees" is an onlooker, a sightseer, someone netwite involved with the scene of that experience.
In modern society, man comes to rely more and roarsight. Space for him is bounded and static, a
frame or matrix for objects (Tuan, 1974: 11).

In addition, to explore the close relationship besw buildings and places, in which all aspectdedla

to social, economic, cultural, world view and iistarical, that is a researcher’s "spatial expe®&n
(empirical). In this condition, to understand theaming of the architecture, necessary activities of
interpretation that can provide and enrich the eg@wer about what is researched. Also submitted
that it is a cultural unit, where the readings oesult in different interpretations in accordancelte
background of the observer.

Umahwhich has been manifested is not completed tAdris. work should bring happiness. How does
this work bring happiness? It is mentioned thab{®a 1984), happiness will exist if the embodiment
of traditional Balinese architecture is based oedlthings, namelyattwa, susila andupacara In a
conductedupacara(ceremony), it can be identified aesthetic intetation of Balinese society which

is fully filled of signs to read. Sometimes wish&dl cover and block the senses and the human
sensory from what should be read. As mentionedeeathis aesthetic interpretation emphasizes more
on the affected event ggamesuarand revealed through the ideas, activities anthets.

When mendak(taking) toya tirtha where the occupants or prajuru (officepgsu/medalgo out) of
pamesuarto pamerajan ageng or to the temple, then it @asden that a territorial is formed from
umahuntil their destination. During the trip, the as&t comes in form, decoration, ornaments, and
colorful offerings, as well as fragrant incensed dme strain of chanted hymn. In addition, tersitor
indirectly also reflected in people's daily life hthey exit from thpemesuarfgate) will be asked by
other people meeting them. The form of the quesisoas follows, Bli ka kija (meaning: older
brother, where are you going)?" It is not reasomdbasking, Bli uling dija (meaning: older brother,
where do you come from)?" That is a concept of ileathe house which has a territorial distant
dimension. Then, does this mean that the outsideansonderful pleasure. Will this contradict to the
opinion of Suryani (Balinese, 1996: 60) who dakl(shy) is a normal behavior of the Balinese?

Further, on the arrival dfirtha (placed on the shoulder) tipemagpag/pemendglkhe welcoming
ceremony) is conducted kgbuh (outside) in fronpamesuanThis shows the existence of meetings;
there is no handshake, but there is welcome regaminunication. The occupants staying inside go
out medal/pesuo greet the comers; what and whoever they are. pitysical space formed at that
time is in accordance with the territory of gh@mesuanWhen the requested is in a small territorial
level (village leveltirtha from of Kahyangan Tiga temple), the dimensionsce formed is in an
intimate scale. It will be different if the tirth@eing welcome is in the level 8fad Kahyangaitemple
distributed all over Bali. Moreover on the front mémedalan also wafted fragrant incense and strain
of chanted hymn is heard. This strain is heardaup tadius of 50 meters. This spatial experience
shows the existence of idea of welcoming with etitg; namely, the activity of people staying inside
go outside to welcome and then together come imsntkthe existence of artifacts supporting such
welcome. Does this also mean that going outsideeaitiful. If there is no going out then thereds n
incoming. Therefore, it was beautiful to going eatthat the entry is also expected to beautiful.
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Hereinafter, to what extent invitees to be invitedlso reflected on theamesuanlf the pamesuan
form tends to be simple, namely in the form of argingkul and plan is only in the form cangkem
codok(frog mouth), the invitation is just around the beyclose relatives), The more invitees coming
will also be reflected from thpemesuar(gate). If the invitation involving various padiend also
cross kingdom, theamesuarwill be more mainstream. ThHe@amesuarnn a more mainstream level
(Saraswati, 2002: 84, 108) will hamacal sajias well as in the shapekidri agungcompleted with its
betelan Likewise, the decoration and ornaments of pefation where will be more complete.
Ornament on thepamesuanshows a personification (Saraswati, 2002: 60th)oragn others
demonstrating the emergence mgngawak(body), sipah (armpit), gidat (forehead), earssubeng
(earring) orlelengen(arm), while decoration in the form of statuesfasind at the outer part of
Pemesuan Pamesuarand sculpture decorated with yellow, red, pinkipbe; and green, kuaca; a
contrasting colors that give splendor atmospherspafce. Meanwhile, gold and black and white
polengcolor gives the impression of the sacred. As Rackaid (MCMLIV: 56) that color cause the
expression. The differences of both value and sitgriave been deepened by the contrast. It will be
more complete it ifpamesuans equipped with umbrella tends to red or yellosloc andpenjor.
Penjorthat stood in front gbamesuardescribes the prosperity of the occupants. Gegk1(111) says
that color has a sensation. Colors have psychabegftects, physical and also a symbol. Moreover,
despite thepenyengkehigh wallumahimpressed covered, but the condition of the ocotgpahown
on pemesuanWill it signify something happiness should bepthyed in the aestetic extend to the
outside of hisimah

The above conditions, one of the meanings can &e fsem this sacred ritual event. The experiences
in place at the event of tipamlaspasan ceremoigyve an aestetic interpretation that shown going ou
from umah and exposed pamesuan
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ABSTRACT

It's the ‘Tragedy of Commons’ theory that worksour settlements, where self interest of multiptéiviiluals
harms the ultimate shared interest. We still limeai‘Pyramid Society’ where the lower level corssist urban
poor. There starts the complex situation and stilsolved question of urban housing. Studying the wvBan
poor builds the shacks with minimal resources twisa in the ‘Machine City’, some lessons can fzarie To
understand the implication three slums have beedieti in Ahmedabad, India. The aim of the studtois
understand the implication of recycled waste materin construction of shacks in squatter settleshdry an
urban poor. Three slums, geographically at a disgrwith people of different caste and religiorthvdifferent
source of income and materials, provides a basen&dronly the physical or construction aspects ddab the
cultural, social and economical aspects. Understagdhis complex web of aspects can help transfogrthiese
lessons in affordable housing to urban poor.

Keywords: Recycling, Squatters, Low-cost housing, Waste.

|. SECTION TITLE

An inquiry into the usage of recycled waste materizy urban poor to provide affordable housing:
Case studies of squatter settlements of Ahmedahadid,

Il. PARTS OF THE PAPER
2.1. INTRODUCTION

The population problem has no technical solution;
It requires a fundamental extension in morality.
- Garrett Hardin

Hardin (1968) found that Tragedy of Commons stilitésthis. Picture a pasture open to all. It i
expected that each herdsman will try to keep asyncattle as possible on the commons. Such an
arrangement may work reasonably satisfactorily denturies because tribal wars, poaching, and
disease keep the numbers of both man and beasb&el the carrying capacity of the land. Finally,
however, comes the day of reckoning, that is, e when the long-desired goal of social stability
becomes a reality. At this point, the inherent dogfithe commons remorselessly generates tragedy.

As a rational being, each herdsman seeks to magimg gain. Explicitly or implicitly, more or less
consciously, he asks, “What is the utility to meadfding one more animal to my herd?” This utility
has one negative and one positive component. 1) pds#tive component is a function of the
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increment of one animal. Since the herdsman reseilledhe proceeds from the sale of the additional
animal, the positive utility is nearly +1. 2) Thegative component is a function of the additional
overgrazing created by one more animal. Since, hiewy¢he effects of overgrazing are shared by all
the herdsmen, the negative utility for any particdecision-making herdsman is only a fractionlof -

Adding together the component partial utilities tiational herdsman concludes that the only sensibl
course for him to pursue is to add another anim&li$ herd and another; and another. . . . Butishis
the conclusion reached by each and every ratioeedsman sharing a commons. Therein is the
tragedy. Each man is locked into a system that etsnipim to increase his herd without limit, in a
world that is limited. Ruin is the destination towavhich all men rush, each pursuing his own best
interest in a society that believes in the freedifrthe commons. Freedom in a commons brings ruin
to all.

Understanding the city in the same manner, onesearthe same process in which city is becoming
like a machine, to run this machine it requiresremaus amount of energy. The individuals are the
part of the machine, who seeks to maximize own.gam the machine goes out of control, polished
from outside in the name of development but growikg a cancer in the body, requires more and
more energy. The city sucks the energy from theosading villages and all the manpower and the
‘wealth’ and poverty pours into the machine andritws bigger and bigger, in the same manner in
which the first world nation exploited the third ma nations for centuries and made people slaves.
But they have to feed the slave for them to womgehthey have to work to feed themselves. They
have become the ‘Economic Slaves’, migrated bystheations like agricultural loss, losing lands to
industries, debt, rural depression, etc. And thegome the ‘Children of Migration’. Even people in
the city can't keep up the pace in its monetarytesyisand joins the migrated people in making of
temporary shelters to live, which slowly becomenpenent for them. Thus starts the inevitable, extra
node of the system — Slums.

In India, there are about 1098 million people ordsenen live in the field of 3,287,240 km
According to the estimation, population in 2025 Wblbe 1331 million. According to the World Bank,
1/3 of the world’s poor lives in India, in which %2of them falls below the poverty line with daily
income of 21.6 Rs. in urban areas and 14.3 Raurad areas. As per 2001 Census, the total housing
shortage in India is about 24.71 million dwellingts. According to the author Robert Neuwirth, ther
are one billion squatters globally, that is, abmo in every seven people on the planet. This digar
likely to rise from 1 billion to 2 billion in 2030t is observed (Nandy, 1987) that it would not be
justifiable to blame government or building/ engineg industries because shelter for masses ia not
simple technological issue or a mere problem airices. It is a complex amalgam of a host of factors
which need to be tackled at all levels and in astiolmanner.

Most of the shacks in India are built from thin er&ls at very low cost because of the hot climate.
Traditional building materials are costly and aham poor cannot afford to build a shelter from them
When a slum dweller decides to build a house, agsstvith a budget and he has a limited choice of
materials and construction techniques. Surroundgdalb the limitations, one looks into the
neighbourhood and availability of the secondaryused materials. Wherever there are squatter
settlements there are always networks of recyclastevmaterials, where one could buy the materials
at very low cost. This bilateral business is hdlfdu both.

This leads to the point that rather spending iliof money to clear the slums, making the higé;ris
low-cost buildings and rehabilitate the dwellersieashould try giving them tools to learn the
techniques, creating job opportunities and makhng ¢quatter neighbourhood more ‘healthy’. One
should not see these squatters as cancer of theawdt remove or relocate them but regenerate
themselves as user friendly housing. How? The answag lie within the squatters itself.
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2.2. Simulation

Just like any other machine, city also needs thel“to run and in the end it generates a lot obamt

of waste, some of which no one has solution yet sorde of it are also harmful for environment.
There are two types of waste is generated — orgaaste and inorganic waste, which further can be
divided in three types - organic, recyclable arafganic/non-recyclable. Informal sector of collagti
the waste consist of waste pickers or rag picker® come from vulnerable social backgrouReg
pickers not just clean the city but help savingtaof amount of energy by redirecting or recyclihg
waste materials into the mainstream. Awarenessspdaynajor role in using the waste materials. If
people are pointed in this direction, the throwrst@avould be added in the pile of resources. Though
most of the urban poor are not literate enough dadnot reuse the waste materials for any
environmental control but for the purpose of suaVivn ‘Urban Jungle’. But that does not make the
cause less important. Many people other than tharupoor, makes living out of the ‘secondary
material network’. This network consists of ragkeics, vendors, sellers, recyclers, manufacturées, e

l‘:i‘gure‘01’
Source: Author

As the migration goes higher, the jobs are becortd@ager. When an urban poor can't find a job fo fil

the necessity of food for his/her family, most likene turns out to daily wages like rag pickindnis

makes an urban poor act like a scavenger to keap the race of survival and by all means it does

help a lot as there is pile of 2300 metric tonneste generated every day in Ahmedabad, the 7
biggest city of India in terms of population.

*'mm,Siums
ndustries

® Recycled
Waste Material
Network

=2 L
Figure 02

Source: KUMAR, K. Sree (2006Redevelopment of Chandola Lake Area Ahmedabad:fisitia View of Slum Networking
as a Part of Wholistic Urban Renewal Progeskmedabad: Unpublishékhesis, School of Urban Design, CEPT.
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It is obvious that an urban poor will use the matsrto build the shack which are available most
nearby. But it is observed that with the changgesgraphical location of squatters, even within the
city, the choice of materials is slightly differehtan the others.

Baradi Manvita (1995) found that when a slum dwetlecides to build a house, he starts with a
budget which is a function of his stage in the bfgcle. Given his financial constraints, he has a
limited choice of materials and construction teges. Willingness to use recycled or secondary
materials somewhat enhances the range of materath he can use for the same cost. The principle
source of used conventional materials is the deimoliof the buildings, mainly bungalows. The
processing and selling of the non-conventionalraagicled materials is a fairly organized activibda
exists as a network at the city level. This netwafrkupply of unconventional material has emerged i
order to fulfil the needs of slum dwellers withimetr paying capacity. Most of the processing and
selling points of this network are on the eastede ©f the river in the commercial and industrial
areas, as this supply network largely depends @mtier commercial and manufacturing activities of
the city. In case of most materials, there is anggvof 40 to 60%. This means that material cost is
halved. Normally the material cost constitutes al®0P6 of the cost of the house in the income
category under consideration. Therefore, the us@efecycled material brings a reduction of about
30% in total cost of the house. The cost would wahen the transportation costs are added for
moving materials within the city. Since transpagtirecycled materials from a large distance would
increase the cost, slum dwellers prefer to getntlagerials from near vicinity. Therefore, in areas
where recycled materials are not easily availaidg settle for new materials.

Three settlements in Ahmedabad are studied to stadet the choice of materials by urban poor. All
three are geographically placed at a fair distamtiein the city and represents different partsrof t
city. The aim of the study is to understand thelicapion of recycled waste materials in construttio

of shacks in squatter settlements by an urban poail three settlements 15 houses were approached
also most of the houses were approached and ask&do& questions. This questionnaire generates
important data of cost, places of procurement, niedseused, etc. Total of 51 houses were approached
to generate the data.

Figure 03
Source: Google Earth.
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Figure 04
Source: Author

Figure 05
Source: Author

Figure 06
Source: Author
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Figure 07
Source: Author

2.3. Discussion and result analysis

With the help of data, generated from the questoen some of the very basic and some interesting
information has been generated and presented irfaitme of comparative charts. Some of the

examples are below.

Roofing:

No. of Houses

B Jute @ Bamboo Mat®m C. Paper
I Plastic M@ Metal Sheets 8 Cement Sheets

Chart 01
Source: Author

Door:

10
8
6
4
2,
0

Bl Wooden MM Metal B8 Tin

No. of Houses

Chart 02
Source: Author
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Built Area:

No. of Houses

B <l0m* Bl 1020m’ e >20 m?

Chart 03
Source: Author

I1l. CONCLUSION

When a city grows larger and larger, it addressasymssues and has to take many decisions for
‘development’. We still live in society where pyrathstructure still exists in social and economical
system and urban poor is on lowest layer. So whertime comes to make the decisions, lower layer
suffers the most. There are many factor that wbeke, social, economical, political, etc. Even tiou
the authorities want to make the better way to awprthe way of life for these people, they always
have the backdrop of economical situations. Eveenmey do not have any backdrop, decisions
taken without the consideration of socio-economicahditions creates drastic repercussions and
ultimately makes the cause fruitless. As far amnenuocal situations matter, there are many ways to
deal with it and provide an affordable house toamrlpoor without wasting money on high-rise
concrete apartment, such as houses from recyclegcondary materials.

There are people living in the settlements thatecblthese materials and sell it to the secondary
material markets or locadithus They not only collect the material but some dnt) according to
their profession they have developed techniquespésticular materials by experience. Such as in
Vadhyari Vaas, people doing work of straightening oil tins, have developed the techniques to make
wall out of oil tins.

Pandya (2006) found that considering the demomstratlue to the majority poor population with
limited investment capacity, technology and matersed should be of reduced costs and developed
from waste materials. Also, appropriate technolegs@éould be developed which can bridge the
traditional techniques with the modern process aad be easily replicated in micro-production
facilities situated in slums.

One of his projects is a good example for what'srbgaid here and to prove that this issue does not
necessarily have to remain in the books and theughily but it can be implemented into reality. The
project - Manav Sadhna Centre is situated in Ahfpadanear the Vadhyari Vaas slum. It was
observed (Pandya, 2006) that Housing for the pebplenging to the lower economic strata is an
important issue of urban areas that requires acticented initiatives for its propexddresssalThis
project presents an opportunity to demonstrate¥ie use of low cost or affordable housing materia
and technology.
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Figure 08
Source: PANDYA, Yatin (2006 Recycling Solid Waste Into Affordable Building Comgnts: Recycling for a Sustainable
Environment and Poverty Alleviation in Indian Tovemsl Cities Germany, Vaastu Shilpa Foundation.

Figure 09
Source: PANDYA, Yatin (2006 Recycling Solid Waste Into Affordable Building Comgnts: Recycling for a Sustainable
Environment and Poverty Alleviation in Indian Tovemsl Cities Germany, Vaastu Shilpa Foundation.

Figure 10
Source: PANDYA, Yatin (2006 Recycling Solid Waste Into Affordable Building Comgnts: Recycling for a Sustainable
Environment and Poverty Alleviation in Indian Tovemsl Cities Germany, Vaastu Shilpa Foundation.
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Figure 11
Source: Author

This study is also about the correlations whichgeeerated by the social ecology. By this correfati
study we can summarize a better solution for hau#ine urban poor or resettling the squatters that
rather than building apartments on the outskirts&s need to look at whether the place will create
better jobs or daily wage, whether it is not famnfrthe work and transportation and the place talget
material then there is a whole new chapter of giggtory housing as some of the people’s skills can
be useful in building houses from secondary mdgerdich are not only cheaper than the concrete
apartment but well organized and healthful and wellictured than in the squatters. If only these
factors are taken into account than only there Wo@'any demolition but resettlement in true terms.
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ABSTRACT

Issues on street hawkers are varied. Sometimesséen not as a good thing and mostly rather digbg for
some people. This paper suggests that street hawieare unique characteristics that can be seenrmas a
advantage.

This paper will discuss several things: the temppreharacteristic of street hawkers, how they upablic
spaces and the structures that accommodate thipaeiity. Some references of flexible spaces whdthe
Indonesia or outside Indonesia will also be anaty#® get an overall perception of how globalizatican be
viewed not as threat but as a potential referemcerthancement of local culture. In the end, theepapll show
two design samples of students’ final studio. Halpefthis paper can contribute to understandingdlity and
indigenous architecture and its application to dgsi

Keywords: street hawkers, temporary, flexible spaces.

l. INTRODUCTION

“Indonesia is interesting, it doesn't seem to b&eaéd by the world crisis... you see economic
activities everywhere in every corner of Jakartaie of my Japanese friend says to me few months
ago. These economic activities are contained ifidires of street hawkers which trade many products
and services, ranging from food, drinks, books,easories, stationeries, daily products to shoes
reparation services. Unlike retail shops that haemmanent spaces, street hawkers’ uniquenessilies i
their temporary characteristic. They come and geeidestrians and public squares. Some exists in the
morning till noon, and others in the afternoon ftilghttime, or in weekdays or weekends. Their
temporary characteris-tics caused interesting teamgspaces in many cities in Indonesia.

Gasibu field, for example, is a public space in @arg which is designed for outdoor sports and for
formal ceremony on special occasions since thetitotaf the field is in front of the government
office in Bandung. However, only few people wergrihfor morning exercises whether on weekdays
or weekends. We can still see a few street hawBars.if we see it on the weekends, from morning
till noon, we can see a very different atmosphéte field was turned into a bazaar, street hawkers
filled the Gasibu field and the surrounding arelaeyl attracted many people. Recently, the streats th
surround the field are closed down due to the twmerdf street hawkers and people.
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Figure 1. (left) Gasibu field on weekdays’ mornamgd (right) Gasibu field on weekends.
Source: (left) http://yulian.firdaus.or.id/wp-upt®asar-Gasibu.jpg and
(right) http://republika.co.id:8080/berita/51795/i@r_Pecenongan_Diminati_Warga_Asing

The phenomenon of Gasibu field in Bandung also octmany parts of Indonesia in different ways.
For example, Pecenongan street in Jakarta; thespeoeare turned into a showcase of used-cars
mostly on the weekends’ morning and food stallsight which happened daily. Another example is
Pasar (market) at Ubud and Kota Gede, West Javalblrd, the sellers before 9 o'clock in the
morning are different from the ones after 9.00. @ady morning retailers sell clothing from Javada
they are replaced by those who sell food and Baditsvenirs. Whilst in Kota Gede, the merchant used
the street surrounds the market as the extensidheomarket. Temporary sellers in the formed of
street hawkers are lined in the streets mostly eakends mornings. Hence, these public space has
different function, different atmosphere at diffierémes.

Figure 2. (left) Street on weekdays and (righgeitas extension of the Pasar Kota Gede on weekends
Source: Yenny Gunawan.

From the examples mentioned above, it is clear $io@et hawkers can give interesting characteristics
of public spaces: different function in differemes. If a public space can accommodate sevekl ret
functions, from food stalls, small bookstores, & sellers, then the issue of deficient space nsee
cities can be reduced. Hence, this paper sugdeststie temporary activities of street hawkers in
using public spaces can generate new variationloligspaces’ design.

II. TWO KINDS OF STRUCTURES

2.1. Temporary Structures

Apparently, the concept of temporary use of sp&cast new. It is not only occurred in the formdd o
street hawkers in cities, but also in many ruraharin different forms. If we looked aroud, we will
notice temporary characteristics especially intr@tato ritual ceremonies, for example: Toraja’slan
Bali’s death ceremony. They also used public squége the ceremony, such as: public area in the
house complex in Toraja, as well as streets anchiesain Bali.
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In order to accommodate the ceremonial activity fieople use bamboo structures. In Bali, the
structures are used to hold the body and it isdditngether. While in Toraja, the bamboo structures
are used the guests to sit, ate and watched tleenoay. In this sense, the structures can be erected
and dismantled easily because of the structunalg@nd it should use frame as the main structure.

Figure 3. (left) Bali's death ceremony and (rightyaja’s people are building the bamboo structures.
Source: (left) mikejkt.livejournal.com; (right) Yap Gunawan.

Similar structures happens in Pasar Ubud in Bdle $tructure can be dismantled and put up easily
from around 9.00 till afternoon. The main materia$, we can see in the picture is bamboo. The
structures acted as an umbrella to avoid directatime sellers’ head.

Figure 4. Pasar Ubud (left) Seller put up the $tme; (middle) The ‘umbrella’, (right) The details.
Source: (all) Yenny Gunawan.

2.2. Movable Structures

In some parts of the world, accommodating differaativities at different times involves more
permanent structures but it is movable. The streatinot dismantled but it can be moved by sliding
it or opening it. For example: Drawer House by Nen8uitcase House by Edge Design Insitute,
tatami room in Japan, and many more. The figurewwehows how the movement of the structure not
only functional but also generate interesting adl we efficient spaces. It also creates different
atmosphere.

Figure 4. Drawer House by Nendo: (left) drawer eoclesed and (right) drawer house opened.
Source: http://i.treehugger.com/images
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This movable structure is similar in concept asdtneet hawkers’ kiosk. The kiosk has wheeled so it
can be movable. In addition, some part of the kiuzsk be opened or closed. And if we think about the
square meters used by street hawkers kiosk ahédaitccompared to those of café, we can conclude
that they are very efficient spaces.

The next part of this paper discusses how stregkéis’ use spaces can be accommodated and the
structures mentioned above can become a designindaechitecture. The two design samples are
taken from UPH students’ final studio. The studemts Cicilia Angelina and Irene Setiawati.

lll. FLEXIBLE SPACES

The two sites chosen have street hawkers’ occugraearby. The first is a public square at Birah Il
Road, Southern Jakarta. And the second is a psdpliare near Pulo Gadung Terminal, Jakarta.

3.1. Functional Analysis

The site was originally acted as a public squaretie housing community. Street hawkers kiosks
begin to occupied the periphery of the site. Theost (SDN Rawa Barat) nearby provides an
interesting diversity of function to the site. dtalso acted as a football field for the studdReEading
areas are seen necessary to be added to therdite &tudents. While the showroom of cars are @dde
later for the bigger community. The design was geteel by analysis of different function at differen
times at the site (Table 1).

Table 1. Analysis of different function at diffeteimes.
Source: Cicilia Angelina.

WEEKDAYS WEEKENDS
Morning | Noor | Night | Morning | Noor | Night
06.00- | 11.00-| 15.00- | 06.00- | 11.00-| 15.00-
10.00 14.00 | 24.00 | 10.00 14.00 | 24.00
Football Fiel ) ) (]
Street Hawkers (foo [ o o
Showroonof car: ] o
Reading are o o
Administration Office () ) o o
Services (toile ) o ) ) o )

The temporary activities that happened in thelsiteame a central part of design idea. The goal is t
create different atmosphere at different times. Thesen structures are movable structures for the
faster functional changes such as area for fooffielll in the morning and night market; street
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hawkers area (nighttime), reading (mornings weegfland showroom of cars (mornings weekends),
and temporary structures for the services areaaanunistration office which can be dismantled in
parts if necessary (not in daily or weekly basis).

-
| |

Figure 5. Reading Area, folded at night and

opened in the morning till noon.
Source: Cicilia Angelina

i -
Figure 6. (above) morning, (middle) noon, and Figure 7. Movable structures for football diel

(below) night. Source: Cicilia Angelina
Source: Cicilia Angelina

3.2. Extended Space

The second design is generated by analysis of @xiespace in street hawkers, especially for food
stalls and those who sells books. The extendedesgaried from 2 fhup to 5 M. Hence, the design is
derived from how the structures can be moved amheg (figure 8) to be able to extend the space.
The goal of this design

This structures applied to many functions in thte,ssuch as especially car repair shop (mostly for
buses and public transports that stop at Terminkl B8adung), children playground (for housing area
nearby), and the street hawkers. While hotels asdstation that involves temporary structures @n b
moved in longer times (if necessary).
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| [
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Figure 8. Movement of Street Hawkers Kiosk
Source: Irene Setiawati.

Figure 9. (above) extended space, (below) closed. Figure 10. Car Repair Shop
Source: Irene Setiawati. Source: Irene Setiia

IV. CONCLUSION

In the end, this paper put forward two things,tffrsdetailed observation on local activities can
generate unique design, and secondly, globalizatimuld be viewed not as a threat but a potential
reference to enhancing local culture. This candes $y two design samples above.

More ideas can be generated from indigenous (aoraeetar) architecture. They are the container of
local activities. By understanding the relationshipw spaces are used and how the structures are
constructed, we can recognize the local potentialenkeeping our eyes opened to the global world. |
believe that this is one of the many ways for aaliqm.
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ABSTRACT

Papua is a province in east Indonesia and have untaries with nearest neighbourhood country, PaNeav
Guinea. The capital city of Papua Province is Jaya. The development rapidly has been happendkisn
city. The local goverment ruled the guidance to beidings. All of the new buildings must to usenent from
indigenous Papua architecture. One of the locdiganous architecture in Jayapura whichn be transform
into buildings is architecture of Tobati tribe. digenous building of Tobati is called ‘Mau buildingr
‘Kariwari building’. Kariwari is the name of the @f of this building. The objective of architectueducation
could be thougt of as educating architects capaiblereating meaningful environments (Salama, 2008
paper aims to seek the role of architecture edocaith Papua for building the Jayapura city identitthe paper
concludes that the architectural education in Jayapshould be regarded as the manifestation ofathibty to
execute the idea of building rooted in the indigenarchitecture of Papua. For this aim, the coucsatent
should be leading to transform indigenous architeetinto modern buildings. Thus, the cultural itlgnof
Jayapura city will be form.

Keywords: Architectural education, indigenous architectudgitity, Papua

l. INTRODUCTION

Since the early 1990'’s, the architect’'s consciossme Indonesia aroused regarding the importance of
the development of a city look which has a speadetity. This is mainly because there is a tengenc
of formation of a universal city look in most ofetttity in Indonesia. In contrary, Indonesia is a
country which has various indigenous architecturenany tribes. One of these is the indigenous
architecture of Tobati tribe in Jayapura city. Tibeal government of Jayapura also considers the
problem and takes action in the form of producingcal regulation in 2004. The regulation statesd th
each building in Jayapura city should include imdigus architecture element in their building,
however, in their application most of the buildidgobey this regulation in their design. Private
buildings tend to adopt modern architecture in @yt to governmental buildings which have
included element of indigenous architecture. Thpepawants to stress the role of architecture
education in Papua in order to promote indigenoakitecture in the development of distinct city koo

of Jayapura.

Il. THE LOCAL INDIGENOUS ARCHITECTURE IN PAPUA

According to Eko Budihardjo (1997), local or indigeis architecture value is a benchmark for study
and development of a city identity. This particudentity will have certain value, therefore avoigli

the tendency of formation a universal city lookr Bmat, architect should make sure their design can
survive the influence of modern architecture byomeeodating local architecture element.
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Papua indigenous architecture in Jayapura caligdtacture of Tobati tribe. The indigenous building
of Tobati tribe is called ‘Mau building’. Tobatillage is an over-water residence located in Yautef
gulf with area of 1.675 ha which is part of Soutlyalpura district. The location of the village whis
close to Jayapura city influence its developmeRapoport (1997) stated that closeness to specific
attribute, devices and infrastructure, micro clienaind topographical condition will influence the
resident development. It can be seen that locatiiturences the development of Tobati tribes. Among
the major influencing factors are devices and sitftecture, education, trade, entertainment, antlsoc
facility. The change include not only the settletriaut also the community.

2.1. Spatial Pattern

Tobati inhabitants live in the small village callddigh. This village is built above water using tenb
pile. The pattern of the settlement order is iedinshape where major connection pathway is straigh
with houses oriented to the pathway. In the midiflehe residence there is an open space called
“para-para adat”. This space used as a place vilgigenous ceremony and other activities of Tobati
people done.

Figure 1.
Space order pattern of Tobati tribe residence
Source: Study of Indigenous Architecture of Iriayal 1998

2.2. Type and Layout of Building

There are two type of Tobati residence buildindgoliews:

* ‘Mau building’, which is the indigenous building @fobati and used for indigenous ceremony as
well as for youth initiation where the activitieirdoute more sacred, privacy, and close. Mau
building has octahedral shape with roof has corspalstack three layers. The roof is called
Kariwari.

» ‘Sway building’, is used mostly for living and hape is more simple.

Both of the building in Tobati tribe are used faffetent function so that they have different value
The layout of Sway building is at the edge of mpathway with orientation facing the street and
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facing each other follow village order pattern. Témgout of Mau building is placed at separate pért
the residence because the function and charateighe building which is close and more religsou

SOUTH VIEW
EAST VIEW

Figure 2.
Indigenous Building of Tobati Tribe
Source: Study of Indigenous Architecture of Iriayal 1998

2.3. Building Philosophy

The basic philosophy of Tobati indigenous buildisgthe harmonic relation between man and his
creator. The most distinct of Mau building philobgps the shape of the roof-three layer (Bappeda,
1998). The roof shape of the building is octahedral in cone shape. The shape resembles mountain
which is believed as the house of God. The roab aépresent a complete shape of building starts
from leg, body and head which overall describe lamimrelation between universe as macrocosm
with God and also relation between man and universe

2.4. Ornament

Ornaments which are made and used by Tobati silstosely related to their myth and religion. The
pictures or patterns in the ornament are symbdh@f ancient history. The ornament usually placed
in certain place of the building such as in thel\wad door. The pictures of the ornament mostly are
man and animals (frog, lizard and fish). The masthmon picture is called ‘karkarau’ or ‘karau’, a
word means man and frog pattern. Tobati peoplesbelthat this symbol protects the house and
people who live in the house. The symbol also drawra tatoo in the back of a man’s body which
show a frog and it is called ‘karau’. The same tesad for the antropomorfic shape which is carved
in wood stuff, dancing cloth and in war equipmdritis motif ‘karau’ is frequently used makes it as
an important cultural heritage of the village.

lll. THE EXISTING ARCHITECTURAL OF BUILDING IN JAYA  PURA CITY

The existing architectural of buildings in Jayapuity vary, modern architecture style and styld tha
adopt indigenous architecture. The government phdara city has published a regulation regard to
building design and construction that state “eagitding which is construct in Jayapura city should
include element of local indigenous architectufé&vertheless only very few buildings which have
follow the rule. Mostly the governmental buildinlgave already follow the rule even though some of
them have not done yet. It is in contrary to thestexg private buildings which design mostly not
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using local indigenous architecture. Consequettily,look of Jayapura city is still universal and no
yet represent a unique identity.

Figure 3
Govermental Buildings Which Have Already Used Lo&athitecture Element in Modern Style
Source: Survey documentation, 2010

Figure 4
Govermental Buildings With Modern Style
Source: Survey documentation, 2010
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Figure 5
Private Buildings With Modern Style
Source: Survey documentation, 2010

IV. THE ROLE OF ARCHITECTURAL EDUCATION IN PAPUAIN ORDER TO
EMERGE THE LOCAL INDIGENOUS ARCHITECTURE IN JAYAPUR A CITY

The existing architecture of buildings in Jayapisr&ary. However, if we pay attention most of the
private buildings prefer the modern style to indiges one and this tendency arise a question why thi
phenomenon happen?. This phenomenon should bedecedias a major aspect of architecture
education in Papua so that the architecture graduatarchitects which has the ability to desigth an
build buildings that unite with the surroundings.

The design process should involve the synthesthefelective combination of a series of function
connections togeteher into built environment (Yeah§87). These connection include: a direct
connection which involves the direct creative depetent and adaptation for contemporary uses of
the existing range of building forms, devices, @aitand aesthetics that can be identified from the
cultural tradition and architectural heritage o flace; and indirect (abstract) connection thraingh
interpretation into form by design of those gen@ratciples and lessons derived through an analysis
of the cultural tradition and architectural heréagf the place...

Such as applied in the design of several goverrhdnigdings which already have used local
architecture element for example in the roof of thelding. Nevertheless, the placement of this
element of local architecture should give the mabhning of the element and not become only an
attachment in the modern building to give a ind@gen impression. Nowadays there are a lot of
discussions regarding the unproper use or placewfembbati indigenous architecture element for
example the use of kariwari roof in the entry sitgwffice of a building whereas the main building
does not use the type of roof. The use of kariwaof should be in main building the same as the
meaning of Mau building which is a central builglim indigenous residence of Tobati.
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In 1994, architecture education for the first tiopened in Papua that was in ‘Technical Academy of
Jayapura (ATJ)'. The degree level was Diploma afhitecture. The school changed its name in 1995
and 1999 to be ‘Jayapura College of EngineeringT@Tand ‘Jayapura Institute of Science and
Technology (ISTJ)' respectively. As the school wulg, the architecture study program offer degree
level in Bachelor of Architecture. Finally the fitstion changed its name in 2003 to be ‘Jayapura
University of Science and Technology (USTJ). Thare also two other institutions in Papua that
offer study in Architecture other than USTJ. Thee aBiak Technical Academy (ATB) and
‘Musamus University” in Merauke’. In USTJ, educetiin architecture is follow for 4 years-8
semesters full time with number of courses takend&: The number of credits that should be taken is
144 consists of 60 percent national curriculum d@dercent local curriculum. National curriculum
consists of all courses in architecture which dre same for all universities in Indonesia. Local
curriculum consists of courses which are designethb study program to fulfill the competency of
graduate of the program. National curriculum cosirggclude basic design course, theory and
development of architecture, design method, arctoite building design studio, and building struetur
and construction studio. For local curriculum, d@nmprises courses in city architecture, housing and
settlement, real estate and construction management

The objective of architectural education could Ibeugt of as educating architects capable of crgatin
meaningful environments (Salama, 2002). Therettiecurriculum that is developed and the content
of the coursework should be able to direct the cetemcy of graduate to create a meaningful built
environment. In order to produce architecture ga&el who interest in local indigenous architecture
for building environment, there should be more sewmork in local indigenous architecture. Presently,
architecture curriculum in USTJ consists of onlye @oursework regard to Papua architecture. Other
coursework are mostly related to general architeai@sign such as classic architecture style, moder
architecture, late-modern architecture, and postlamo This is one reason why local indigenous
architecture not an interesting topic for studéintan be seen clearly where only very few topic of
final graduation work taken by student relateddcal architecture. Most of the student is interest
modern and post-modern architecture because theeynare functional and simple. This tendency
should catch the attention of architecture edusatorPapua to change the student paradigm for not
only focus on modern or postmodern architecturégddsut can also center their design in indigenous
architecture. The methodologies which can be usetidnge the paradigm are as follows:

* Making indigenous architecture of Papua as the lii@ok in every project of architecture design
specifically in coursework such as design studsn abking into consideration other style of
architecture.

* Improving basic design coursework content in lazaticulum by putting more analysis regard to
Papua indigenous architecture.

* Giving more opportunity for student in creativehinking for combining indigenous architecture
with others style of architecture like modern aretture.

* Comprehending the importance of specific city idgras a means of representation of the city
and the resident in order to make easy the redogrof the city and people altogether.

V. CONCLUSION

The paper introduce a new paradigm in architecaghecation of Papua that should be taken into
account by architectural educators in order to pcedarchitects who concern with the local
indigenous architecture to built a comprehensivarenment. A literature review has been used in
discussing the goal of architectural education thiedformation of city identity using local indigaro
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architecture value. Based on the observation diitaetural education in Papua, it shows that very
few coursework discussing the problem about indigsrarchitecture of Papua. Consequently, student
has very little interest in indigenous architectdesigning.

Althought the government of Jayapura city has ghiedd a regulation regard to building design and
construction that state “each building which is stouct in Jayapura city should include element of
local indigenous architecture”, the paper showsesdvexamples of existing buildings in Jayapura
which have already used indigenous architectunmeié and also that of using modern architecture.
Mostly the governmental buildings have alreadydwlithe rule even though some of them have not
done yet. It is in contrary to the existing privadiaildings which design mostly not using local
indigenous architecture.

The phenomenon shows that the awareness of ladatents to create a meaningful built environment
using local indigenous architecture is low. Thisaighallenge in architecture education of Papua in
order to produce architects with higher awerenegand to apply local indigenous architecture inrthe
design. Finally, It is expected that they will Hg#eato create a meaningful environment completé wit
a unique and distinct identity.
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ABSTRACT

Samosir Island in Toba Lake has a huge varietyatfitional settlements which are still inhabited the clan
family and relatively well preserved by the inhahis. As a matter of fact, many traditional houaes being
abandoned by the inhabitants because of the largeuat of money needed for the restoration and rdifte
needs of spatial uses of the modern householdd Féslearch has been conducted to investigate thagihg
way of life of the inhabitants and the new needs afuthese, that cause obvious impact to the spatia
arrangement of the traditional houses. The reseascexpected to have findings in the relationsHisario-
cultural and economical factors that govern thetaumability of SStraditional Batak Toba houses. tRair the
field research will be presented in this paper, ahhillustrates the existing condition of traditidri@ouses in
Samosir Island and its recent development regargihgsical changes undertaken by the inhabitant® Th
discussion will concentrate on the expansion precasd method of the house and will analyze thecaypi
pattern that may encourage or discourage the snatality of the traditional form of the house.

Keywords: traditional architecture, sustainability, Batak TabSamosi

l. INTRODUCTION

Each community in Indonesian ethnic groups haswvits distinctive form of traditional house.
The house provides the main focus for the familg &8 community. The house is the
orientation of any other activities of its residerdand becomes the center of social and
religious life. Some parts of the house are nouicstrrally essential but are decorative
elements that have a cultural function. The tradal house of Batak Toba has a post and
lintel structure with wooden walls and a thatchedfr and is built on stilts. The stilts are
quite tall and can be set directly into the groondest upon flat foundation stones. The house
is raised to a height at which cooling breezes pametrate and away from the rain mud
whereas in hot weather the breeze provides under-ffentilation. The raised floor also
prevents inhabitants from mosquitoes attack ands agturity of the house. Foundation
stones allow the house resting on them to moveowitllamage during earthquake and to
avoid termites. The substructure of the house atalsility by a system of beams into the
piles, which creates also night-time stalls fotleaand chicken.

The traditional houses of Batak are renowned ferditamatically inclined roofs, which allow
rainwater to run swiftly and safely away, and tiwerbanging eaves shade the windows and
protect them from the rain. The walls of the hoase dwarfed by a vast roof and have few
windows. Compared to the roof, the wall is insigr@ht. The sloping roof ridge ends curve
dramatically upwards like the prow and stern ofoatb The piles and structural beams are
usually hardwood and the walls are made of softt lmsrdwood. The roof is thatched with
leaves of coconut and other palms, however nowariaggoofs have largely replaced thatch.
A combination of joints, wedges, pegs and lashinguees a sturdy yet flexible structure
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needing no nails, which is better able to withstaadhquakes. The interior of Batak house is
dark, cramped and smoky. The house is used forimgarkooking and sleeping, while at the

same time securing a domain separate from thewsutiag wilderness. Most of the activities

during the day are spent out of doors. The exterfidrouse is mostly decorated with painting

and wood carving.

The original interior of Batak Toba house is justtocommon room for several families
(mostly 4-8), with no walls and room divider. Alblisehold activities take place in the
common room whereas the cooking stove symbolizese#tistence of the inhabitants. The
extension of the traditional house is usually agemhto cover various needs of the family
members such as private sleeping room, kitcherstordge spaces.

Case studies for the research are selected oledfraditional settlements (huta) along the
coastal areas in Samosir Island where most ofdbent developments are taking place. The
southern part of the island is more densely popdland more developed for international
and domestic tourism. Most of the well preservelitional settlements are to be found in
this area although some of them are yet inhabieethanently.

Il. RESEARCH METHODOLOGY

The field research is undertaken in four traditis®tlements (huta) which exhibit distinctive
character of traditional houses and apparent eiffiopreserving the heritage and keeping the
housing environment well organized. All of the ettents selected are inhabited by the clan
family and some houses mostly are in good conditmrive in. A few settlements are
targeted to be tourist destination but the resheif are just housing for the family. The huta
Siallagan is picked out as the core object andeate of the investigation for several reason,
a) the settlement is still inhabited by memberhaf tlan, b) the settlement is physically in a
good state as it was in its origin, c) the settleihte@s been developed as an important tourist
destination, d) the settlement is a typical trad#il settlement of Batak Toba. Other huta
being investigated are in the neighbourhood of h@iallagan with a distance of
approximately 20 km (1,2,3). All of the huta seézttmeet the same criteria as the core object,
except the one as a tourist destination, in orkdar tomparison between different contexts
could be outlined. Houses that are being selecteshmples of the research are representative
of the outstanding physical changes that have wakiem in the settlements mentioned.
ToTaruturg ’A‘ S mw -mu:a...;.n.
1 2 38

Figure 1. Ma 3
Source : http://www.samosirtourism.com
(S) Huta Siallagan, (1) Huta Lumban SimarmataH@g Sibatu-batu, (3) Huta Janji Martahan.

The field survey is undertaken to identify and gmalthe original form of the house and the
physical changes that have taking place in thedowhkich significantly influence the image
and overall design of the traditional architecturbe focus of the analysis is to identify the
tendency and pattern of building extension and aegly the roof composition that may
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agitate the cultural image sustainability of Bataduses. The investigation is limited to the
visual analysis of building appearance and arraegenmof building elements, e.g.
substructure, enclosure, wall opening, roof, anittiimg material.

lll. THE TYPOLOGY OF BUILDING EXTENSION

Figure 1. Type 1 Huta Siallagan
Source: Field study, 2010

The original house is extended at the back by tmgathe original building style. A
harmonious composition is being created by usinglai building material and expression.
Horizontal line in building fagade is being kept although its position is not exactly at the
same level in old and new building. The same matéibeing applied for the substructure,
building enclosure and roof. Variation of wall openis being applied without disrupting the
character of the old house. The new roof is a mytrsion of the old one. The orientation of
the new building is perpendicular to the old ond ankind of bridge structure is being put
between the old and new building. The separatioth@inew from the old one is underlined
by different color and system of the bridge struetiout rhythmic appearance is being set up
by putting stone steps to the entrance of the house

sy < N ’
Figure 2. Type 2 Huta Siallagan
Source: Field study, 2010

The original house is extended at the back by cocstg a different building system:
masonry, with no reference to the old house. The Imgilding is set up as an attachment to
the original one, yet with a completely differenxpeession. Anyhow, it stands as a
subordinate of the main building. The substructufrehe main building is not respected, but
the original roof's inclination is being kept. Thew roof is expressed as an extension of the
main building. The mass of the new building is @eticular to the old one, but there is no
transition structure between them. Masonry and wsiagtture is attached next to each other
disregarding of its position and system. A new spaanfiguration is created in front of the
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new building by putting lines for hanging cloth&he new masonry wall generates a spatial
enclosure between two neighboring houses, whiamtscommon in the spatial pattern of

traditional settlement. The existing repetitivethmy of traditional houses is distracted by the
striking contrast of new building element and atis.

Ll .
Figure 3. Type 3 Huta Siallagan
Source: Field study, 2010

The original house is extended at the back by ashcey construction. Although similar
material has been applied for the extension, beiictntrast color and distinctive scale of the
new building have interrupt the harmonious comparsiof the old house. The extension is by
no means incorporated to the original house asitds more as an opponent to the old one.
The substructure and architectural form of the nimiidding is not respected, and therefore,
the new building is defined as another system m lbuse. Consequently, two separate
architectural form and expression are being joiwé#ti no reference at all. The mass of the
new building axially corresponds to the old onet there is no unity between them. The
bigger size of the new building disrespects thesolthe and disrupts the character and style
of the settlement.

Figure 4. Type 4 Huta Sibatu-batu
Source: Field study, 2010

The original house is extended at the back by cocishg a masonry house axially in line
with the original one. Although building enclosuras a different system yet the wall opening
adopts the pattern of traditional house: door ameat the front fagade and window opening
at the side fagade. The opening system is restétmgraditional art of putting one opening
for each side of the building. Roof structure asdarchitectural style does not correspond to
the traditional house, and the roof system appige@ typical small size modern urban
building. Window and door opening are also typicaimodern style of urban houses. The
new building does not indicate the distinction owér and upper level of the traditional
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house, therefore there is no unity between the aeevold building. They are purely two
different houses with two different expressionst pelong to the same ownership and
household.

Figure 5. Type 5 Huta Janji Martahan

"Source: Field study, 2010

—"'!"’"

The original house is extended at the back by tmgaits building system. A harmonious

composition is being created by using similar dagdmaterial and expression. Horizontal
line in building facade is being kept up althoutghgosition is not exactly at the same level in
old and new building. The same material is beingliad for the substructure, building

enclosure and roof. Variation of wall opening ha=er applied without disrupting the

character of the old house. The new roof is a mytrsion of the old one. The orientation of
the new building is perpendicular to the old one ankind of middle roof has been put
between the old and new building. The separatioth@inew from the old one is underlined
by different roof system and building mass, but nsaoden steps is imitating the older
version of the house.

] F_igre 6. Type 6 Huta Lumban Simarmata
Source: Field study, 2010

The original house is extended at the back by astmey wooden house which is axially in
line with the original one. The building enclosunas a different system following the
construction system of the roof. Roof structure éma@rchitectural style does not correspond
to the traditional house. The roof system appledypical for small size building structure
that is usually incrementally built. Window and dagpening are arranged randomly with no
correspondence at all with the opening patterrhéndld house. The new building does not
indicate the distinction of lower and upper levetlee traditional house, therefore there is no
unity between the new and old building. The usesiofilar material for the wall and roof
helps indicate the growing process of the house.
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IV. ANALYSIS AND DISCUSSION

The extension of original house is identified amdhlgzed by making comparison to the
traditional system according to its building systamd architectural style. The building
system is divided to three parts: substructure,nmauilding and roof, following the
classification of building system in traditionalchitecture: kepala (head) — badan (body) —
kaki (foot). Hence, the changes of physical appeagdo the original house can be clearly
identified and described.

Table 1. Comparison of the new building to theitradal building system

Building system Type 1 Type 2 Type 3 Type 4 Type 5| Type 6
Substructure
Structural system similar none none none similar none
Material similar none none none similar none
Usage similar none none none similar none
Main Building
Structural system Post-lintel | Bearing | Post- Bearing Post-lintel | Post-lintel
wall lintel wall
Material wooden masonry | wooden masonry| wooden wooden
Usage kitchen, kitchen, | kit, serv, | kitchen, kitchen, kitchen,
service service sleep service service service
Building mass 1 storey 1-storey | 2-storey| 1 storey | 1 storey 1 storey
Architectural Expression harmony | disharm disharm | disharm | harmony harmony
Roof
Structural system congruent | incongr. | incongr. | congruent congruent | congruent
Material similar similar similar similar similar similar
(zinc) (zinc) (zinc) (zinc) (zinc) (zinc)
Inclination dissim similar dissim dissim dissim dissim
Roof's ridge perpendic | axial axial axial perpendic | axial

Two types of houses consistently adopt the sultstrei@and building enclosure of the origin
to the new building. Both types compose new bugdmass in a configuration that is
perpendicular to the old house, wherein it esthbisa new interpretation of a housing layout
which differentiates the representative front almel $upportive back of the house. The new
composition at right angles enhances the uniqueyetssobility of the origin and expresses
its potential to be in compliance with any new degenent and challenges. The dissimilarity
of inclination of the roof underlines the hierarcly composition and spatial usage, and
further it helps sustaining the traditional valeéshe original house. The lack of substructure
in house type 6, even though other components arecompliance, illustrates that
discontinuity in the building system undoubtedlyuigconstructive for the sustainability. The
typology of extension in Batak Toba houses exemglifhe variation of people’s responses to
local tradition and traditional values.
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The growing process of traditional Batak Toba heuseperformed at the back of the house
which indicates the consciousness and respectegpebple to preserve symbolic expression
and uniqueness of tradition. Nevertheless, newsaad new way of living of the people are
accommodated by creating an adaptation mechanigohvghat variance to their sensitivity
and awareness on cultural values and to their mafaingancial resources.

In fact, instinctive and functional reasoning oé gheople has introduced a new classification
of zoning mechanism in housing area. The fronthefliouse is then identified as communal
property that has to be preserved for the sustdityadf tradition, and the back of the house
is designated as private zone that is autonomobs txplored according to individual needs
and potentials. Sustainability, in this sense,a@Bngéd and comprehended as available space
for self determination in advancing cultural tramfitand private life of the inhabitants.

New architectural form will turn up in responsertew challenges through the process of
adaptation and transformation along the time. lithats has the authority to perceive and
explore tradition differently either to solve thgractical problems or to emphasis identity
and originality. The stilts as substructure of theuse are to signify the important
continuation that has to be set up for a house ositipn which is partly modern and partly
traditional. Further innovative changes may be @sed through different material and
spatial arrangement.

V. CONCLUSION

The sustainability of the traditional architectusegoverned by pragmatic motivations and
functional considerations of the people inhabitééd house. The reasoning about facts,
decisions, beliefs and values to extend or rencadtaditional house is no longer considered
to be based on the authority of cultural traditidt instead intertwined with personal
ambition, financial resources and pragmatic moiowest It is necessary to facilitate traditional
architecture of Batak Toba to have a dialectickti@nship with the inhabitants who have the
need and authority to express and communicate ri@soning beyond tradition.

The transformation of the substructure into a lofidininterrupted structure of the extended
house is the key factor in sustaining the trad#@iarharacter of the original house. Variety of
roof architecture does not influence the sustaicingrm of the traditional architecture, as far
as the additional roof is subordinate to the oagim scale and inclination. Architecturally
speaking, building enclosure of Batak houses ig secommodative to the new interpretation
and new challenges. Different combination of cargton materials and methods may be
developed for different solutions to the new neegsy uses and new inhabitants.

VI. ACKNOWLEDGEMENT

The research is funded by The Ministry of Educatiowler the project scheme of National
Strategic Research DIPA DIKTI 2010 Batch Il

A-108



A. Indigenous Architecture as Basic Architecturasigin

REFERENCES

(1973), Traditional Buildings of IndonesialVBatak Toba, Building Research
Institute, Ministry of Public Work and Electricab®er
(1973), Traditional Buildings of Indonesial\l Batak Karo, Building Research
Institute, Ministry of Public Work and Electricab®er
(1973), Traditional Buildings of IndonesialMI Batak Simalungun, Building
Research Institute, Ministry of Public Work and &teal Power
(1996)Traditional dwellings in Western Indonesia and waf/¢heir inhabitation
reader from the Workshop organized by KNAW Rese&mhect in cooperation with the
research School CNWS. University of Leiden.
Asquith, Lindsay and Vellinga, Marcel (ed). (2008grnacular Architecture in the Twenty-
First Century. Theory, education and practi€xon: Taylor & Francis.
Crouch, Dora P., Johnson June G.(2001taditions in ArchitectureNew York: Oxford
University Press.
Dawson, Barry and Gillow, John. (1994he Traditional Architecture of Indonesiaondon:
Thames and Hudson Ltd.
Domenig, Gaudenz (2004nhdonesian Houses Vol. $ingapore: Singapore University Press.
Knapp, Ronald G., (2003Asia’s Old Dwellings: Architectural tradition andi@nge (Asian
Cultural Heritage), London: Oxford University Press.
Samingoen, Sampoerna (1998bum Arsitektur Tradisional Sumatra Utar@royek
Pengembangan Media Kebudayaan, Departemen PendihkeKebudayaan
Sargeant dan Saleh, (1978jaditional Buildings of IndonesjaBandung: Building Research
Institute
Schefold, Reimar (2009donesian Houses Vol 2, Survey of Vernacular Aechire in
Western Indonesi@_eiden Series on Indonesian Architectut€)TLV Press
Tjahjono, Gunawan (2001ndonesian HeritageArchipelago Press.

A-109



A. Indigenous Architecture as Basic Architecturasigin

3.1.14
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ABSTRACT

Wirun village in Sukoharjo is one of roof tile irglrial central existed in Indonesia. Tobong rodé iin this
village is converged with the residence area, whsclocated in each resident whose own yards iir tiguse.
Such condition is related with labors who are toefrtile craftsman. The uniqueness of this villegyéat the
main labors are not male but they are female. Theoupation as roof tile craftsman is predominatedyd by
female and takes place until presently.

The objective of this research is to find out thiéuence of female labor in tobong roof tile arelaiture. This
research uses naturalistic method for it can fihd telationship pattern of female labor and tobangf tile
architecture from empirical condition due to surrmling community-formed architecture.

The results of this research, of 14 cases, showathhitecture compartment of tobong roof tile based
anthropometry and activity pattern held by the fentabors. It shows the local wisdom by which ablerovide
added values as their living held by female worlsréiaving no need to leave their houses.

Keywords: Architecture, tobong roof tile, female labors.

l. INTRODUCTION

Term tobong is familiar with Indonesian residemspecially those who live in Java Island.
Tobong is derived from word to from boto (brick)daibong from word obong (burn).
Although the name is derived from word boto (bricklavanese), but tobong has not always
to burn the bricks. In several regions, there knotwbong to burngamping (lime),
earthenwares and roof tile.

Tobong in Wirun village of Sukoharjo is tobong tarib roof tile and having architecture

uniqueness due to the activity holder. Labors witeothe roof tile craftsmen are household
women from related village. The existence of tobeag not be separated from their daily
activity. Such condition shows the relationshiptsfarchitecture and the culture. Architecture
IS an agent to express culture to convey the messigm which a masterpiece created.
Environmental circumstance and the availability rafv materials are influencing the

architecture, but the activities held by the femaleors in Wirun village is the one which

establishing its own discrete. The main labors whbencraftsman are not male but female.
The occupation as roof tile craftsman predominabeigd by female and it takes place until
presently. Male labors are required on the timenmoading and discharging the roof tile,

which is when the roof tile being burnt in tobong.
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Figurel Tobongroof tile in Wirun village of Sukoharjo

Wirun village in district of Mojolaban, Regency &ukoharjo is the central of roof tile
industry in Indonesia, and it primarily distributéor Jogjakarta and Central Java. In this
region, there are 14 tobong roof tile which conirgggvith residence’s housing. In Mojolaban
that is in Dukuh Godekan, Wirun village, tobong frade building is found by local
community which served as the working place bestdeprocess their agricultural fields.
Wirun village is one of roof tile industrial center Sukoharjo regency. Tobong architecture
compartment in Wirun village has its own uniquenessause it converged with the housing.
All activities related with tobong is conducted the front side of the house. Tobong roof tile
in this village is the part of the house, whichated in the yards of their house.

9  Eksisting Bangunan
Dukuh Godekan, Desa
Sukohal

Google

Figure 2 The existing tobong roof tile in Wirunlage of Sukoharjo

The objective of this research is to find out thBuence of female labor in tobong roof tile

architecture. This research uses naturalistic ntetbpit can find the relationship pattern of

female labor and tobong roof tile architecture frempirical condition due to surrounding

community-formed architecture. Tobong architectcoenpartment phenomenon is analyzed
to find the concept of its architecture.

As the background knowledge, there required somewlatdge about the vernacular
buildings. Such knowledge is required to explaia thlation of physical compartment and
cultures existed in the community. Tobong roof il&Virun village is indicated as vernacular
architecture. Of preliminary research, there knotwa vernacularity of tobong roof tile
architecture in Wirun village. Building construati@and roof of tobong roof tile in Wirun-
Mojolaban show the response actualization on thetion and local climate. Materials used
to build tobong roof tile are taken from surrourgdhmod such clay, woods and bamboo. The
building construction of tobong roof tile uses msidgtructure system and having no designs.
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Material form and building construction of toborapf tile is the actualization characteristic
(the product) of vernacular architecture.

Il. DISCUSSION AND RESULT ANALYSIS

The driving wheel on the making of roof tile in Wir village of Mojolaban is the
housewives. The production activity of roof tilelthealternately with their activity to take
their house care. It has been conducted by mostewaves and it has become their routines.
Mothers whose no tobong in their house will makef tde in their neighbor’'s house whose
tobong roof tile in their house.

Field findings show that the tobong roof tile atebture compartment is based on the
housewives activities. The making of roof tile targed from clay processing which held in
the porch of their house. It is aimed to facilittwereach the labors who are not their family
member who own tobong. When the order is increashmen their porch can accommodate
more labors because the expanded working are iyetia.

A. Rumah induk
B. Emperan
C. Halaman

A D. Tobong

Figure 3 Location of tobong is in the front yard

Equipments and the supporting instruments in rdtf making using body size or
anthropometry of the female labors. To blend tlagy @ind make them into prepared mixture,
there required strong labors. Therefore, the hoivesause their feet to blend all materials.
For the stronger power and not easily exhaustesh ith material blending area, there is rope
to be hold in 140-145cm of heights according tol#®rs heights.
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Figure 4 Clay processing (roof tile material) Figure 5 Manual roof tile madsi

Similarly, ther found on equipments to cast thef tde. Bench and roof tile props are made
on the base on the labors size. Manual roof tilkingaactivity includes clay processing as the
roof tile materials and sunbathe activity on thdded roof tile before burn on the yard or on
the street.

The second finding is the use of compartment ta hab activities at the same time. The
craftsman has responsibility to transform of the@use to be a working area and kitchen as
well. It does not usual for the Javanese. Kitcherpawon is the place which shall be
protected or covered. But it is not prevailed inriivillage. Kitchen area has not always be
on the back part of the house and the hidden ohneteTis sometime, the kitchen is in front
side of the house converged with the porch usedgothe roof tile.

Figure 6 Porch as the working area and kitchen Figure 7 Porch as the working area

Roof tile drying and storing before they're all burfollows the labors daily activity.
Sunbathing and drying of the roof tile held on tfaed. Besides circulation, such condition
provides easier method in monitoring on semi fiaghoof tile from the stealing. The second
monitoring is the security from climate change, thmdrops. Access facility is the first basic
consideration. Monitoring becomes the second basiosideration in tobong roof tile
architecture compartment. Tobong architecture cotm@nt is designed on the base of the
labor daily activities who are the housewives.
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Figure 9 Roof tile drying on the street

Figure 10 Roof tile arrangements on tobong

The third finding is the roof tile arrangement waityi in tobong. Roof tile burning activity is
the activity conducted collectively with the masbbrs. Roof tile are compiled in pile inside
the tobong roof tile building by the male labor ahdn they burnt. On the roof tile burning
process, the male labors are only supervising tof tile condition being burnt. Fire
controlling is for the combustion and the fuel isals and rice straws. Such condition is
influencing tobong building compartment. Fuel sigriarea is located around the roof tile
burning location by which reaching facilitation amspace efficiency. The fireplace size
depends on the size of the labors’ body when thegts

Figure 11 Moving roof tile ttobong Figure 12 Compiling roof tile in tobong
9
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Figure 13 Compiling roof tile from tobong

Roof tile making activity with pressing machine sgarted from clay processing as the
materials of roof tile in which also employing heusves as the labor. Tobong roof tile
compartment in which using pressing machine is sighificantly differ with the manual
ones. Activity and the size of labors’ body is thain consideration to build the compartment
on the base of female labors anthropometry. Castatiyity uses casting machine. Pressed
roof tile is compiled in piles inside the tobonglbing, and they immediately burnt without
sunbathing or only be winded before the burn.

Figure 13 Pressed roof tile making iguFe 13 Compiling roof tile on winding stage

Phenomenon observed contain a concept held by Wiillagers in their daily life. The
housewives activity who are the craftsman of roig is facilitated and formed the
environment in which having effectiveness to suppleg activities. Such activities are their
daily life activities and roof tile making activityActivity leads to need and order so that it
incurs space fixture, hierarchy, space relatiotepatand shape influenced.

Compartment basically has existed since the beggnCompartment can not be made by
human but they feel it. The physical form of tobaogf tile objects in the middle of Wirun
village hood visually involving rational to lookrfohe meaning behind them so that there can
be obtained the concept. Problem resolution indésign show the adaptation efforts on
tropical climate both in the construction, matesjaldevelopment method and labor
availability.

Time and space optimization are the meaning bethedtobong roof tile phenomenon in
Wirun village. The primary responsibility of a methis that they have to take care of any
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household necessities for the family. Conversdig, dctivities as the roof tile craftsman has
facilitated by the compartment with its access awwodation and circulation. It is in
accordance with a description about space layaditagijustment in space organization which
supported with circulation (Ching, 2000). Howewudings become the uniqueness of tobong
roof tile architecture in Wirun village is the ugétion of porch to be a working area and
kitchen. The possible porch expansion to the yardincreased order times is the space
optimization. Of the technological side, it is alsecome one of consideration. Technology as
the space forming element is translated by thestrain and Wirun village in the shape of
structure and contruction in which having flexityili According to Pile (1988), structure
serves its objective that is the building must hsivength and considering maintaining aspect
and also economical aspect. Facilitation aspecinamtenance and economical is realized
from the porch utilization.

As the realization of vernacular architecture, tlspace optimization on tobong roof tile
architecture in Wurun village show the characterist actualization/product of vernacular
architecture suggested by Rapoport in Turan (19B3.characteristic is Effectiveness of the
environment as a setting for hfestyle and actistystem and Abbility of settings to

communicate effectively to users.

Space optimization concept based on the housevaielgties is a communication method
held by Wirun villagers as the roof tile craftsmdnfe harmoy is formed due to spare
activities as the craftsman by which supportingirtigaily activities. Collectivity as a
community is well maintained because mutual retetiop condition. The tobong owner can
not produce roof tile without female labors. Of #heonomical side, the housewives as the
craftsmen are more profitable. It is due to theesarage while they can hold varied activities.
Male workers as the craftsmen are only hold theirkwvhen they burn the roof tile.

As a cultural product, architecture is basicalljluenced by environmental, cultural and
technological factors. Environmental factor incledsatural condition of the environment,
such like geographic, geologic, climate and temjpeea Tobong roof tile architecture in the
middle of Wirun village housing is designed by tmaftsman, not by an architect and built by
local technique, local materials and local envirental, those are the climate, tradition and
local economy. The activities and the actors am tiwngs which form the tobong roof tile

architecture. Vernacularism of material being usedhnique and adaptation on local climate
is confirmed by space and time optimization duth&labors activities.

I1l. CONCLUSION

3.1. Vernacularism of tobong roof tile building ratly includes the material use and local
construction technique. There are much more otheal lknowledge which become the
base of tobong roof tile building actualizationths vernacular architecture product. For
further research, it is recommended to explordoathl knowledge potential existed in
tobong roof tile building in Mojolaban. It is exged that the exploration of tobong roof
tile building vernacularism can be deeper, by whadah find more potential so that it will
strengthen the base in its original preservation.

3.2.Tobong architecture compartment in Wirun vilagousing is the residents’ activity
setting to survive by using existed resources. Hureaources is the female workers who
are very productive in their spare time to hold tle@isehold activities. Circulation and
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compartment organization of tobong architectureWirun village of Mojolaban is
existed and made on the base of housewives agsviti

Roof tile industrial center improvement in Mojolabhave to accounting and preserving on
activity system that are conducted by the housewive
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ABSTRACT

Characteristic of the symbol is multivocal. Symbale basic operational and agreed meaning. Symdolbe
given a new meaning when associated with shapest®wr activities. Giving new meaning should baedo
carefully so as not to change early understandiiganing of symbol in traditional societies can lsedito get
to know their culture.

Batang garing is a symbol which is owned by Daygkjil The symbol of batang garing that represeragdi
Ngaju’s philosophy of life. Meaning of batang garican be used to understand concept of space in a
traditional house of the Dayak Ngaju. In this pgpdse concept of space will be seen in one of riwitional
house of Dayak Ngaju namely Huma Gantung (highdous

This paper is based on literature review. The rssuf this paper is expected to enrich the tradaio
architecture of Dayak Ngaju. This paper also expedb provide inspiration for architects/designeiso will
use the traditional concept of Dayak Ngaju to dedfte building.

Keywords: symbol, batang garing, space, huma gantung

l. INTRODUCTION

Background

Traditional architecture realized in the form ohause is a result of physical culture. The
traditional house was influenced by socio-cultucammunity. Traditional house is the
embodiment of community traditions (folk traditiorjjouse for traditional society is a form
of symbolic macrocosm into the nature of microcobifferences place geographically and
culturally caused differences in the architecturtheir house.
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Traditional architecture is influenced by culturakditional value, view and perception of
nature and the Creator. Existing spaces in resaleare formed based on the philosophy of
communities life. Formation of house in a tradiibrsociety based on rules or specific
guidelines. But for traditional societies that haneesuch guidelines would be more difficult
to understand its traditional architecture. Esgici®r the cultural society who does not
know the written language.

One of the cultures that are not familiar with vent language is Dayak Ngaju. Dayak Ngaju
in the past has no script, that's why a writtenusheent was not found. Culture inheritance
performed by oral. Understanding of the Dayak Ngaarchitecture can be done with the
understanding three relations which are manifesteddehavior and adaptation. They are,
relationship to the Creator, relationship to otheman and relationship to the universe. The
three relationships are became Dayak Ngaju’'s pihylbg of life. Philosophy of life is
manifested irBatang Garingsymbol which means Tree of Life.

The understanding of symbol can be used to undwrdtee architecture of the Dayak Ngaju
house especially on the concept of space. Thisrpaps to explain how the meanings of
batang garingcan be interpreted to describe concept of spacthertraditional house of
Dayak Ngaju. This paper based on literature reviéancept of space will be seen in one of
the traditional house of Dayak Ngaju namidiyma Gantundhigh house).

II. LITERATURE REVIEW
2.1. Symbol

The symbol is part of signs system that expresse®drce (Van Zoest, 1996 in Anwar,
2009). The symbol is a sign that has a relationshify its object base on convention,
agreement, or rule. The symbol is a sign that ateé natural relationships between signifier
and signified. A sign is unity from form of sigrefi with an idea or signifed. Signifier is a
sound meaningless or meaningful graffiti. Signhis basic of reasoning. Sign allows humans
to think, relate to others and give meaning to vilnghown by the universe.

Peirce added that the meaning of the symbol isrehted by an agreement or accepted by
the public as true. Symbols in terminology has aseeof visual language embodied in

material form an image that has been mutually detd@ Meaning of the symbol is an

integral part and interaction from various patteshthought and communication which made
agreement (Anwar, 2009).

2.2. Space

Space is a medium of communication in which pease them to show expressions and
feelings, behaviors and attitudes, as well as variypes of activities associated with the
space. Space is the essence of architecture tbasigned to accommodate function, change
value from time to time in accordance with needyettgoment of knowledge and
understanding about conception of space (Van de 129b).

Creation of space on the western architecture gd¢tethe space needs of the human body.
Space that is created tends to value-free (witkgoibolic meaning), with no local content
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because of the universally accepted measure odatdization and homogeneous character.
While the architecture on the east rather the thotlgat rely on the experience and feelings
(Kartono, 1999). To explain the meaning of spacetrbe associated with culture. Culture is
very unique because it affects human behavior ahees (Tuan, 1977)

Space according to Lefebvre (1991) is a univereehpmenon created by God. This space is
called an absolute space. This space is not loeat&ywhere, because this space occupy all
places and have a clear symbolic existence. Tha&&mplies the existence of religious
institutions, the relationship of the cosmos arelriature of the universe. In micro-form, this
space symbolized the ritual space forms of religion

l1l. DISCUSSION: UNDERSTANDING SPACE BASED ON SYMBOL OF BATANG
GARING

3.1. Symbol ofBatang Garing

Symbol of batang garing take the form of a tree. The tree symbolizes tla¢unal
environment. Dayak has a view that nature haseadinelationship with human. Human and
nature have a bond that can not be released. Huosnsature to meet their daily life and
nature give affect to human behavior.

Paembonan (1993) describestang garingshaped spead(hung and pointed upward. At
the top exists hornbills. Hornbills is a symbol@&bd who calledRanying Mahatala Langit

The bottom of batang garing marked byhatAngdrunjan. It is containing sacred water that
symbolizing Jata or underworld. The notched tree trunk symbolia¢a while the leaves
(dawen dandang tingangymbolize hornbills tailRanying Mahatala Lang)t

Batang garingfruit (garanuhing represent large groups of people as the descendén
Maharaja SangiangMaharaja SangeandMaharaja Bunu

Resting place of batang garing calledlau Batu Garing Nindan Tarunghere first human
life before it descended to earth. Picturdatiang garingcan see in Figure 1.
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Figure 1: Symbol of Batang Garing

(Sangalang, 1997; Darma, 2003; Qalyubi, 2009)

In the picture of symbols can be seen third divistbat is heaven, human nature and
underworld. Heaven dominated BRanying Mahatala Langiand underworld controlled by
Jata/TambunTwo Mahadeva essentially is one becalsta is shadow oRanying Mahatala
Langit Human Nature describe everything that relatdsitoan life in the world.

If related to the three relations in Dayak Ngajptslosophy of life therefore heaven and
underworld connected luhungdescribe human relationship with the Creator, hunature
describe relationship of human with other human mddle relationship with nature
described by batang garing that takes form of tk&eaning from parts shown in the image
can be seen in Table 1.
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Table 1: Part of Symbol and Meaning

(Saililah, 1978; Paembonan, 1993; Sangalang; 1D8ifma, 2003)

Part of Symbol Meaning Division from
Symbol

Burung The origin of life is derived from | Heaven

enggang the top (heaven)

Bunu Human only serve to God so thatHuman nature;
all human behavior must be in | relation human with
accordance with God's will God

Duhung The existence of spear that Human nature;
connect top and bottom symbolizeelation human with
the world over (heaven) and the| God
world under (underworld) are ong
unity and interconnect

Garanuhing Human should direct their view| Human nature;

not only downward but also
upward. Human must appreciate

Ranying Mahatala Langit and Jata

equally. In another meaning that
human should be able to mainta
a balance between worldly
interests and interests of the
afterlife

relation human with
God

n

Dawen dandang
tingang

Humans must have patience in
facing life. Humans must be able
to control self so as not to lose
direction. Humans must be able
maintain and preserve nature

Human nature;

relation human with
God; relation human
tovith nature and other
human

Runjan/balanga

Wealth and prosperity that give
by God

rnderworld; relation
human with God

Pulau batu
nindan tarung

The world is a temporary
residence for human because
human homeland is actually the
world's top called Lewu Tatau

Underworld

3.2.Batang Garing and Architecture

Batang garingunderstood by Dayak communities as the basic mgaofitheir philosophy of
life. The contained of meaning batang garingcan be developed based on what the symbol
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is used. In the Dayak community, a symbobaftang garingused for ritual activities such as
tiwah (Vredenbregt, 1981), ornament and etc.

The development of meaning can also be providethbyarchitecture. Meaning datang
garing can be associated with the concept of space mtacture. The purpose of is to know
about concept of space at the traditional houd2agbk Ngaju.

3.3. The Concept of Space iRluma Gantung

The process of Dayak life originated from resid@ntt has been arranged in such a way as to
create a life in harmony and balance, among fetlesidents, with other people, with nature,
and with the Creator. Communal spaces created dyating the transformation of ethical
values and an egalitarian culture. This can be feemthe functionality within a designated
space for those needs. There are, room for defibarand interaction (public space),
occupant rooms (private room), and kitchen as aepta meet the needs of its inhabitants.
One dwellingSuku Dayak Ngajinown ashuma gantunghigh house).

Huma gantungs another form ofiuma betangHuma gantundhas different forms withuma
betangin general. The difference lays on the size, thle pf building and the space order.
Huma gantungis located in Kampung BuntoHuma gantung Buntois specific for the
kampung leaderduma gantung Buntdouilt in 1870 byDemang(customary chief)Huma
gantung Buntoifacing towards the east (sunrise) and paralletheo river side. River and
sunrise symbolizes the source of life ( Figure 2).

Figure 2: llustration oHuma Gantungn Kampung Buntoi

(sumber: Nathaliat al, 2007; Sangalang, 2008)

These spaces contained thereimasiderasi, balai parung/karimui, karung, dampuhand
karayan (Syahrozi, 2004; Guntur, 200Hlenderasilocated on the front of the house. This
space serves as a transition between outer spdcspane insideBalai parungis the main
hall which is at the heart of the house. This spadecated in the middle of housBalai
parungserves as a place to receive guests, family siesvika keluarga and the place of
ritual activity. Then on the left there is dampulfiitichen) used as a cooking and dinieggd
kumar). The left side there is space to store equipmmom Eka garantuny At the rear the
main hall there is a bed room calle@rung (eka batirohbedroon). Karunglies parallebalai
parung Dampuhanleft side there is a room like a terrace, cakadayan All rooms are
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located parallel to the east or river in front fod thouseHuma gantundhave 2 doors there are
on balai parunganddampuhan Occupants when performing daily activities mofter used
door fromdampuhanto go out. The relationship of space lmma gantungan be seen in
Figure 3.

Karung Eka uluh maja
(eka batiroh) golongan ningrat

1 *

¢ Dampuhan + ¢ Eka ¢ Balai parung > Eka
Karayan eka kuma keluarge (eka uluh maje garantung

1

I Henderasi I

Figure 3: The Relationship of Spaceldnma Gantung Buntoi

(sumber: Syahrozi, 2004; Nathaéiaal, 2007; Sangalang, 2008)

Based on the spatial functions tletlai parungis the center of the house. This space has a
value higher than any other space because the fmaation as a place for ritual activity.
Dampuhanis a place for daily activities residents. Residenill exit through the door from
dampuhanf they will go to work for the farming and fislgnKarungis a place to rest.

According to the explanations aboveima gantundnas two main groups of the space that is
first group includeskarayan dampuhan and karung second group idalai parung The
functions of the existing space when viewed onlthgis ofbatang garingthatbalai parung
depict heaven whilkarayan dampuhamandkarungdepict daily life of human beings (human
nature). Human go tkarayan dampuhanandkarung means entered earthly realms. Human
go tobalai parungmean go to heaven (place of Ranying Mahatala tangi

Based on the three relationships that exist inCthgak Ngaju associated wittuma gantung
so the relationship witRanying Mahatala Langémbodied irbalai parungat the time used
for ritual ceremonies. Relationship with humansmanifested inbalai parung (eka uluh
maja: parlor andeka keluarga living room) when used for communal activities such as
receiving guests and family gathering place. Reftethip with humans are also manifested in
dampuhanwhich used for cooking dan dining. Relation withture is embodied in the
adaptation of house in its natural environment.

V. CONCLUSION

Characteristic of the symbol is multivocal. Symbdudve basic operational and agreed
meaning. Symbol can be given a new meaning wheacm$sd with shapes, events or
activities. Giving new meaning should be done adlefso as not to change early
understanding.
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The meaning of symbol in traditional societies tanused to get to know their culture. One
of these culture is traditional house. Utilizinge ttymbol is one way to understand traditional
house that is sometimes difficult to be understbgdnaked eye. The implied meaning of
traditional house is sometimes only be understaothe basis of symbol that are understood
occupants of the house.

Understanding of space in a traditional house ofdRaNgaju can be seen in three
relationships that are understood by Dayak Ngalued relationships symbolized bgtang
garing. In addition, the concept of space can also beststood from the meaning contained
in the parts obatang garing

The use obatang garingto understand the concept of space in a traditiomase of Dayak
Ngaju may be the new thinking that will require oaitagreement. But at least review the
concept of space in a traditional house aims toa@sv horizons. This study is the first step
that opens the opportunity to conduct further redeaabout the meaning behind the
traditional house of the Dayak Ngaju. To develops thtudy into a better research that
important to do a variety of explorative researchtbe history and cultural development
process, especially the various aspects assoaiatiedraditional house. Although studies in
this paper are simple but is expected to providpiration for architects/designers who will
use the traditional concept of Dayak Ngaju to desig building.
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ABSTRACT

In this decade demand of low-rise buildings for lamd middle-income people increase in metropolis of
Indonesia, this matter represents effect of growifthesidents. Development for this building is vergent and
building construction must be executed with usasj €onstruction system. In other hand, designelsgout
sustainable design must be paid attention to detignbuilding. One of characteristics of buildingaterial to
supports sustainable design with use recycle et element of building.

This paper discussed research about material ferwall of interior in low-rise building which is pcessed
with utilize raw material from repulped paper, ndynenush from waste of domestic paper. This wall is
representing lightweight wall and it used as pastitwall.

Raw material of this wall material is repulped papéile additional material is soil that containslet of sand
and cement in low quantity used as an adhesiveatémals. This research is experiment research wigks
methods of compaction and drying with natural Ais. experimental variables are percentage of replijpeper
and soil percentages, while cement represents artignt variable. Percentage of material is measured
weight of material.

The problem in this research is how to find waylétermine percentage and weight of composition riadts
optimum in efficient of quantity material and haanslard strength. The result of this research isaldof
composition of repulped paper, soil and cementbigitding wall. Ideal composition contains 80% réped
paper, 20% soil and 10% cement from weight of ne@dil paper. Density composition is 0.93 g/cm3. That
composition meets standard for wall building.

Keywords: recycle; repulped paper; soil; composition; lightget
l. INTRODUCTION

The need for housing in big cities in Indonesi@rnswing; this is in line with the population due to
urbanization. In connection with this problem, gwernment announced the construction of low-rise
building in major cities in Indonesia. The programas soon realized to solve the housing problem.
Building design, construction and building materiglystems affect the accelerated development of
these buildings.

Relatively rapid construction system for buildinoadable housing is a precast system; the system
uses building elements that are printed in massreefeinstalling. On the other hand, building
materials supporting this system are building malerwhich have characteristics of light for veat
transport of energy becomes lower.

In addition to the material qualifies, as a fasi aelatively light in construction, building matais
must meet the concept of sustainable architectugeeen design. The concept is a world issues about
environmental. The current building design must osgerials that do not damage the environment
and reduce the use of building materials that cehaaenewable. In other words, building materials
should use as many building materials that canebsed (reuse material) or the result of recycling
(recycle material). According Amatruda (2004), rdeymaterials is low embodied energy material, so
the buildings have walls with this material woullb embodied a relatively low energy buildings.

Alternative wall materials are lightweight and al® for the system of precast, lightweight and
environmentally friendly is the wall of the reputp@aper. This raw material is recycled building
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materials from waste paper that cannot be usecdhagéaste paper raises problem in waste system of
urban, and would be more useful if it is processtmlwalls material.

The walls of buildings made from the repulped papes currently used for low-cost building
materials that have minimal impact on the environir{®anuel, 2002). A lot of paper waste meets
waste landfills; on the other hand, millions of pkolive in sub-standard housing. With the use of
waste paper or waste paper as raw housing walbeilible to solve both these problems.

Paper made of polyethylene and a layer of alumifiianumiharja, 2003). According Djamaran
(1993) and (Joedodibroto, 1983), waste paper igrendellulosic fiber material that can be recycled
into pulp and paper. Paper pulp sludge or deriveh fprocessing waste into paper pulp fiber, contain
minerals such as kaolinite and calcium carbonateamount depending on the type of paper, usually
50-20 g/m2 (Andang, 2008).

Possible use of other raw materials to add stretegtbpulped paper block is sand or clay. Sankes t
basic ingredient of good but relatively expensiwmbereas soil easily available and relatively cheap
price. The use of soil to mix repulped block areerarherefore, soil will be used as additional
ingredients in this research. Repulped wall isreststant to weather, so the wall needs to gebbut
wall coverings.

The question in this research is how to determntieedptimal compaosition of pulp and soil to produce
a compressive strength of wall building materi&bsttmeet the standards. The results of this stugly a
the composition of the optimum wall repulped pepdnich is the beginning of pulp-walled building
design. Repulped paper wall is a wall of buildimg$ndonesia the concept of sustainable architectur
or green design.

Il. METHOD

The study was conducted to find the ideal compmsitif the mixture of repulped paper, soil and
cement. The main raw material is repulped papeereds soil as an additional material to increase th
volume of repulped paper. Cement is the adhesiterraa

This research was an experimental study that usesriable composition from a mixture of raw
materials. The method used to increase the mediatiength is by compressed the mixture. Drying
method uses a natural way, i.e., drying withouhgdshe combustion process as it is commonly done
in the process of making bricks. A further measumeinof compressive strength was measured using
gauge press.

The main raw materials in this study are repulpagdep, soil and cement. repulped paper waste paper
is the result of immersion or domestic househotdsnat used anymore. The paper used is a waste, S0
it does not reduce the function of the paper. Us®dcontaining sand, clay and silt, in this stutg
preferred content of the soil is Sand, becausetaoflanfluence on the adhesion with cement.
According Rigassi (1995), a good percentage, Santeat in the soil structure is 30-40%. Cement
used is of good quality, relatively new and tharerz clumps.
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The stages of the research activities as follows f&gure 1):

| Paner domestic |

v

repulped paper

Last research p| Determining composition < Cement
Vann caianic

Homogen

v

Moulding and pressing

v

Curing in humid condition

v

Curing in dry condition

v

Compression Test Optimation

v v

Selection of an ideal mixture

v

The optimum composition of blocks

Figure 1. Flow work of research

Repulped paper and soil is variable, while the gengea fixed variable. The composition of material
and supporting materials is measured by the wedfhhaterial. Determination of repulped paper
composition is greater than the soil based on tresideration that the repulped paper is the main
material in this study, while the soil just as aiddial material to enlarge the volume of material.
Determining the composition of cement in this stiglypased on that during this research by using a
good percentage of soil is 10% of material weidWiaterial composition can be seen in the table
below (Table 1).

Table 1. Percentage of repulped paper, soil angécem

No. Samples repulpoed pap | <o Cemen % of
%) repulped paper
I 100% 0 10
Il 80 20 10
1 70 30 10
v 60 40 10
V 50 50 10

Sample is a cylindrical shape with a diameter 6f@n and height 4 cm. Each composition has five
samples. Samples compacted until it reaches theopgte height. Percentage and optimum
compressive strength was analyzed by comparingahgles using the Gradient method. This method
uses 2-axis variable on its axis, the compresdinength of samples found on the Y-axis and the
percentage of repulped paper samples found on t@aeis<the optimum sample would have a balance
between the percentages of repulped paper withgstompression.
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Il RESULTS AND DISCUSSION

The paper used in this study is the paper that sdneen household waste that is a scrap of paper
books or papers that are not used anymore. In gleriee type of paper obtained were HVS paper
type, because the paper is the paper that mosastevhouseholds and offices (see Figure 2).

Figure 3. Repulped paper

Soaking the paper uses plain water. The main parpbsoaking is to destroy the paper so it can be
slurry, in addition to separate paper from the atleeand the fibers within the paper. Dipping time
depends on the type of paper; the average papercraais take a week. To speed up the process of
destruction of paper required mixing process. Pagerpulp can be seen in figure 3

Drying is done by compressing the pulp until thdenvaontained in the slurry out of the pulp. The
dried pulp into clumps (see figure 4)

A-130



A. Indigenous Architecture as Basic Architecturasign

Figure 4. Clump repulped paper

Soil mixture obtained in general are still in huneainditions and mixed with other organic
materials, while additional material for this expegnt soil material should be free from

organic material. It is necessary for the dryinggass by using sunlight. Condition soil can
be seen in figure 5.

Figure 5. Condition of the soil

The dried soil should be separated from organicena$ and other material embedded in the soil.

After the soil was cleaned of any dirt that diseutite bonding process, the soil until finely crushe
The fine soil sieved using 2 mm sieve. (See Fig)re
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Figure 6. Soil sieve

The content of the soil can be identified by ussegimentation manually or with laboratory tests. In
this study the identification of the content ofstlsioil, use sedimentation method manually. Based on
observations of soil to be used as experimentaémadtfound in three layers, the higher layersaofds

and silt by 40% from the high ground in the glass®sil that meets the requirements as the raw
material contains 40-45% sand (Rigassi, 1995).alh e concluded that the soil used meets
requirements as a raw material.

The process of mixing between the repulped papérasd cement mixing begins with these elements
in dry conditions, with the aim that the compogitiof the mixture can be homogeneous. Mixing
process begins with mixing between the repulpedcipapd soil. After both became homogeneous,
cement is mixed into the both composition. In fatting between the repulped paper with soil in dry
conditions is difficult to do, because the repulpegber of forming clots is very difficult to mix thi

soil that has been finely.

Sample manufacture is done by using the compaationd. A problem in this compaction is water
coming out of the mix come against the force ospreompaction. Therefore, that compaction is done
by gradually and water coming out of the mixtura b& reduced, because the water contains cement.
This is a weakness in the process of compactionalse of reduced water of cement can affect to
decrease compressive strength in the sample. Trhbeearuof samples is 5 pieces for each composition,
so the total sample is 25 pieces. The conditiah@kample can be seen in Figure 7.
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For samples not dry quickly which causes crackihénsample, the sample should be kept in humid
conditions. For that sample must always be soakedyeday. Duration wetting performed in this
study for 3 days and samples are protected froecdsunlight by covering with plastic sheeting.
While in the protection of plastic sheets, samples“sweating” which means the water removed from
the samples. After quite moist sample was driedvind, and still be protected from direct sunlight.
This natural drying time is 11 days. Further samplee ready to be tested.

Compressive strength test results from each sacgoigosition can be seen in Table 2. Based on the
composition table, high compressive strength io@position has 80% repulped paper. While the
composition of which has the lowest compressiversfth is 100% repulped paper composition.
Minimum compressive strength of walls of the builglis 30 kg/cm2. So that, almost all samples meet
the requirements as building walls, except the $esnpave a composition of 100% repulped paper.
All samples are mixed with soil has a compressikength above the minimum standard.

Table 2. Composition of mixture and compressiversith

No. Composition of Compressive

Samples | repulped paper% strength
kg/cm?2

I 10( 11.11
I 80 112.50

11 70 90.97

v 60 58.25

V 50 91.57

Density of samples was relatively similar for ahsples, which is 0.97 g/cThis indicates that the
block of repulped paper is light compared with beitk or hollow concrete. Red brick has a density
of 1.7 g/cm3 and hollow concrete has density of d/ént. Thus, the repulped paper block is
categorized as a lightweight material.

Block pulp in these experiments were soaked in me3 days without any damage or change in
shape. However, given the raw material of this blgcpaper, the possibility of wall absorption of
water would still exist. Therefore, the repulpeg@awall will need to be coated by plaster to kiéep
bad influences of the outside air.

Block repulped paper ideal in this study is blotiet uses as much repulped paper but it has relativ
high compressive strength. In figure 8 shows, tramosition use highest repulped paper is sample I,
whereas sample V uses repulped paper is minimagjelsa compressive strength is owned by sample
II. Smallest compressive strength possessed bysaneple |I. Samples Il has a high compressive
strength and using the largest pulp, it is theropitn sample.

120.00

100.00

*V <1
80.00

60.00 v

40.00

20.00

compressive strength kg/cm2
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Figure 8. The relationship between compressiomgthewith percentage of repulped paper
Sample Il is the optimum sample and an appropgateposition is used as the composition of the
repulped paper wall. So that the composition of pldp 80%, soil 20% and 10% cement is a
composition that can be used as wall building I@e-building. The walls on the outside need to be
plastered to resistance to climate

V. CONCLUSION

Composition of repulped paper without using a mixtof soil has a low compressive strength and do
not qualify as a building wall materials. The whadls a relatively lightweight.

Ideal composition in this study has a maximum gtyardf repulped paper and high compressive
strength. This composition contained the repulpaokep 80%, 20% soil and 10% cement. This shows
that the use of a large quantity of repulped paperstill produce a greater compressive strength.

Repulped paper walls have compressed strengtigl®ihthan brick and hollow block walls. The wall
also has a lighter load than brick or hollow blaeill. So that, this wall can replace brick or hallo
block walls in low-rise building.

Use the maximum repulped paper will be able to ceduaper waste in urban areas, so that the waste
problem can be reduced by using waste paper adifmpimaterial in accordance with the standard
wall.

The walls of the repulped paper is a new alteredtiv affordable housing wall for the future, besau
the raw materials are relatively cheap and easibjilable for commercial and domestic activities
associated with the paper is still running.
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ABSTRACT

Based on the field measurements of the thermat@maent parameters and a short-term auto-recordethe
indoor and outdoor temperature at a typical vemlac house (Bena) at Flores island area, some diitna
responsive viewpoints about vernacular houses demig reviewed. Also, with the analysis of the kaelement
design such as the wall, roof and floor by the maeaments of temperature, humidity and wind veloStyme
design principles of the vernacular house in Floagsa are revealed, of which sun shading and irtsxaare
of great importance while the natural ventilatianjust considered as an auxiliary approach. Sosthategy of
envelope design is to restrain the passive codimdpytime and to boost it at night.

Keywords: Thermal environment, tropical responsive desidards’s vernacular house
l. INTRODUCTION

In the study areas of housing and thermal comtortast literature exists. When the two areas are
connected, they are mainly referenced under biatiamesign or the vernacular architecture, with
the emphasis on basic, good design principles. liBiatic design literature is on the whole more
technical and scientific in nature (Szokolay, 2008hile works on vernacular architecture address
issues of culture, tradition and aesthetics as a®lcomfort (Bourdier, 1989). In this paper, both
tropical responsive design and vernacular desigrdescussed for the specific setting of the regibn
the Wogo, Flores Island of Indonesia and its mamntropical climate. The discussion is seen as
urgent due to the proliferation of what is oftenmed the new vernacular or the selfbuilt housing
phenomenon. Rural settlements are adopting a gpstyfe of building which can be found to have
aspects of vernacular architecture. Linking tropiesponsive design with features of the local
traditional, it is hoped to create a design mettuwcan appropriate domestic architecture for thalru
settlements in Indonesia. Vernacular architectarele described as building new structures with old
techniques, repeating dwelling types based on dnnadel with few technological changes. The
model similarity consists of specific elements @fssing and volume, fenestration and use of building
materials. The vernacular is also said to shoveieffit use of resources with distinct preoccupadisn

to climate responsive design (Rapoport, 1989).

The first vernacular settlements were rural in r@ind determined the principal vernacular of Fore
With time, the continuous permanence of the seitléhe new territory and problems with supplies
made rural activities necessary. The indiscrimiriaiport of a vernacular architecture over a vast
territory ignored new local conditions and necéssitOn the other hand, since climate across the
territory is on the whole mild, the local vernaculdid not ask for rigorous thermal comfort
requirements. This vernacular has several biocim&éments, however. Building materials of timber
were used and breathing or ventilated walls wesgl@minantlyapplied. Small opening sizes were
generous in relation to room area and permittecaindb escape from high rod@n the negative side,
the vernacular is not specifically conscious afnelie.Orientation is random, cross-ventilation is not a
specific design element. Shading is largely igna@ed in the rural scene landscaping is not uséd to
full comfort potential. The local vernacular thud dot adopt for strong climate conscious desigisas
common in other cultures with appropriate roomssfpecific seasons such as the summer and winter
rooms (Al-Hinai, 1993). Later additions and modifions are frequent, especially in the form of
extending the roof over the side setback and redteption to entrances. Complexity and variety are
increased over time as in true vernacular architectThus local building practices are perpetuated
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and regionality is valued. However, the house maufethis rural vernacular lacks an authentic
development. Effectiveness of response to climatgach in the local vernacular was not a main
feature, is only sustained by the use of adequatilithg materials in the region of Flores. To
correspond to the definition of vernacular, selfitobouses need adjustments of design, especially
concerning environmental comfort. A regard for thal comfort must be emphasized. Thermal
comfort should include concerns for ventilatiorsutation and thermal resistance of materials. Agldin
climate response attributes to the small rural ésus Flores can be achieved through the principies
bioclimatic design.

Tropical responsive design relies heavily on aethtiral science, especially architectural energgetic
but goes well beyond that. It rejects fashion-dated architecture, it returns to basic human needs
and values, it encourages regionalism. Bioclimatesign employs appropriate technologies, as
dictated by the particular task, by given socioregnic conditions, but it avoids the trap of romanti
neo-primitivism. Specific climate definitions willhen ask for a number of design strategies:
orientation of building in relation to sun and wijrekterior ground treatment and landscaping, wall
thickness, choice of construction materials an@rcahading conditions, roof construction detailing
and permanent ventilation of the space betweenngednd roof, often termed attic ventilation,
location and size of openings and presence of weosifation. Evaporative cooling and solar heating
are often considered part of bioclimatic designgsipassive conditioning is energy efficient and-no
wasteful. Examples of the vernacular are often usethe tropical responsive design literature as
climate appropriate designs. Specific strategiesralated to specific vernacular design. Building i
the traditional way, and therefore encouraging rigeetition of good custom versus innovation, is
repeatedly presented in the literature, but ofteéthout checking the full range of necessities of
design, conveniences of sanitation, lighting, meatas well as separate areas for distinct funstion
(Rowe, 1993).

Il. METHODS

The field study is a Wogo house in Flores Islandis?N Tenggara Timur, Indonesia. The Wogo
vernacular architecture is usually located at tha f mountains (Fig. 1). Mountains have a great
effect on the local climate. Through a suitablatieh with mountains, architecture has been able to
control the effect of climate. Wogo vernacular &edture has utilized the effects of mountains and
responded to the seasonal climate changes. Sel¢atrenvelope material of buildings to utilizeagol
energy has been one of the most important elenrertsntrolling the architectural environment. The
wall of Wogo house have had a variable and comfilegtion so that the architectural space might
have variability and adaptability. The spaces réomoom, room to outside, could be easily divided a
well as combined into one. This characteristic tmagle Wogo house responsive of climate. As the
wall of house are composed of double facade, omthside made from bamboo trees and on the
inside made from wood pairs. In Wogo's vernacutehigecture, a room accommodates everyday life,
including sleep.

Figure 1. The Wogo housing at the foot of Mountains
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Figure 2. Bamboo Wall of a Wogo Vernacular House

The Wogo vernacular house is surrounded by lustistzaping and the longitudinal axis of the house
is oriented east-west. The roof component providihglter from external climatic forces, such as
solar radiation, rain and wind. The eave of thef mdends about 1 m from the external wall thus
controls the solar penetration even at low solaglean The middle zone is enclosed with 80 mm
bamboo horizontal louvered panels and 12 mm thatid §mber walls. The wooden horizontal panels
cover 80% of the wall area and positioned in alb tvardinal orientations. The design intentions of
these horizontal bamboo louver panels are to peos@tondary skin for passive heating. The floor is
constructed with 25 mm and 150 mm wide bambooegtriphe height between the natural ground and
the raised floor of the building differed from 1 amd 0.8 m. The authors carried out a survey to
determine the thermal parameters of a Wogo houB®nes island. The measurements were collected
starting from 1 July to 2 July 2010. The instrunagioin consisted of sensors with a data logger
system. The sensors were setup to monitor outdudriredoor climatic conditions. Fig. 3 shows the
positions of the instrument installation within amatside the investigated house.

Figure 3. The positions of thermal data loggerd is plan and b is section

The physical measurements were carried out usingeaiperature and humidity data loggers. The
temperatures for both internal and external wecerded at every 60 minutes interval. The data were
averaged for every hour to obtain the hourly val(dse temperature accuracy of the loggers ranged

between 0.2°C to 0.5°C. The positions and the ntedstariables of the data loggers are described in
table 1. The building was occupied during this qeri

Table 1.
The Measurement Items and Method
Position Data Type Equipment Height
Middle of the space | Air temperature, humidity ad Lutron data logger 900 mm above the floor
velocity
Outdoor Air temperature, humidity and air Lutron data logger 900 mm above the floor
velocity
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Indonesian modern architecture ignores the natagdérial of building envelope. Therefore, modern
architecture has a lower capacity to control itshaectural environment arising from change in
climate. However, all contemporary wall are diffarérom the vernacular wall, which consist of both
bamboo and wood wall. A bamboo wall is not useceréfore, there is less variability and adaptability
than in vernacular architecture.

[l EXPERIMENTAL RESULTS
3.1. Wogo Vernacular as a representative Responsive Emgenment

The existence of the transitional space domindteddevelopment of the spatial organization of the
Wogo house. Beyond the circulation activities, thensitional space is utilized for leisure and
domestic uses; moreover it is a regulator of pyyatimate, indoor and outdoor interactions. The
verandah as transitional space between indoooatabor spaces provides shade to the wall as well
as creating a cool and shadowy area. Additionttlllg,use of the vernacular materials such as bamboo
and wood in the construction of the load bearindgismarovided appropriate micro climate for the
human comfort inside the closed spaces. In priaciile traditional thick walls acted as naturalthea
barriers. The adaptability to the changing topobiegd conditions by using available local building
materials has to be pointed out as another positezture of the Wogo house. While, the
developments of rural houses on the flat topogragieyobserved as particular prototypes and their
variations without any topographical constrainggh on the steep topography are logically developed
in relation to the topographical conditions. Thilne fundamental types of the traditional rural feous
can be suitably adapted to different topographies

In Wogo’s vernacular architecture, a room knowmasONE” is the main space for living. Constant
natural ventilation can purify the inner air as st maintain proper humidity. This is because the
Wogo's heating system known as fireplace genematesnvection current which is used for bamboo
walls, ceiling, windows and doors, is a materiattban breathe. In the room, the nearest side to a
fireplace is warmer compared with the opposite .siflbe difference in temperature causes a
convection current in the inner air. Incidentaligcording to traditional oriental medicine, it isry
healthy to keep the head cool but the feet warnth Bree walls and floors are made of bamboo and
wood pairs. Bamboo, as a natural material, capdoitynsulation is comparatively high and . The
roof which is made of a grass material has a vegh lnsulating effect in comparison to other
materials and has many minute gaps that allowiiulation. Despite the wall being closed, the mne
air can be ventilated continuously through the rddferefore, the room’s environment is controlled
according to the change in the surrounding enviemmTherefore, Wogo’s vernacular rooms can
purify their air and retain an agreeable level wmidity with the fireplace and the wall. In Indorses
modern architecture, the inner air is excluded ftbm outer air and materials such as concrete and
brick. These problems arise because of controtliegenvironment with energyconsuming equipment.

3.2.  Role of Climate Factors on Responsive Wall Technaly

After a close examination, it can be seen that &ratpre and humidity are very important in the
Wogo housing region, and that solar effects andiviactors are influential enough to be investigated
These climatic parameters are the factors thatmete the structural characteristics of the regiod
that separate the region from other regions indslor

Temperaturethe most evident characteristics of the Wogo hausagion in terms of climate are that

it gets cold temperature than any other regionanes. The only reason for so cool temperaturkas t

the mountains in the region are very close. Thenassion of low temperature is evident in the
selection of outer wall materials in the vernacuiauses. The excessive rain has hindered the use of
unburnt soil as an outer wall construction matefimduble facade materials are deliberately used on
the facades that connect with outdoor condition sunthble materials and constructions are chosen
according to the directions.

Relative Humiditythe rate of humidity in the Wogo housing regiomlmve the average of the heavy

rain effects. The average relative humidity goeigh as 80%. The reason for the difference in the
humidity contents is the atmospheric movements tmbgraphy. The measures taken against
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humidity in and around the buildings are as followsall Wodo house, bamboo walls and different
types of wood have been preferred, which makegloe of moisture from the inside to the outside
possible. It has been observed that there is amased use of frame walls in places where the
moisture content is high, whereas bamboo wallsiaegl in places where the moisture content is low.
The excessive moisture has a decaying effect owtuel components that are connected to the soil.
For this reason, the floor and wall of the Wogod®are made 1 m up from the soil.

Wind and Solar Radiationt has been observed that there are no windowshemnwalls facing the
winds that do not create undesirable condition®ims of heat and comfort, especially in the cdldes
times. There are few windows on the other wallesid he windows of some houses have window
shutters to keep out the cold and wind. The verdarmtatransition space in front of Wogo House
blocks the sunlight and reduces its density. Tltteseents on the sides facing the east do notvecei
direct sunlight in the afternoon, and the settleimem the sides facing the west may not receivectir
sunlight in the morning. Frame wall and bamboolvaistems are used mostly as the wall
construction material in the sunny. The level oftatae illumination of the living spaces in the
greatest part of the vernacular houses is very Wiwen considering the whole house, the natural
ilumination is also far below the acceptable lesvedBamboo wall are used more in the bedroom
sections than in other sections. The heat avetzesan effect on the sizes of the bamboo wahén t
vernacular houses. It was observed that the wasides have more bamboo wall.

3.3.  Preliminary Study of Thermal Environment

The purpose of this paper is to assess the respgowsill technology for comfortable traditional heus
in Wogo house. The results are analysed by congpéahia internal and external temperatures by the
wall element. Figures 4 illustrate the resultshaf internal temperatures obtained at 0.9 m herginh f
the floor level over the period of one day. Thisipe was taken in order to establish the prelimynar
study the temperature over one period a day (2#shou
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Fig. 4. Comparison of internal-external tempetamd
relative humidity at 0.9 m height from floor levell4 to 15 April 2010 at Wogo Vernacular House

The indoor temperature showed higher value durightrtime, while lower value during daytime

compared to the outdoor temperature. The reviewnaximum and minimum temperature data on
each day indicated that the air temperature vatg lbetween the day and night. The comparatively
smaller temperature differences indicate that mgigenvelope can cool down sufficiently in the day
and warm up in the night therefore the responsialt @onstructions are recommended. Both relative
humidities indicated a higher value compared t@oat and indoor in the night. During the daytime
the indoor relative humidity measured higher terapge than the outdoor. The maximum relative
humidity was indicated at 07:00h and 08:00h on eeSpe days. However, the maximum indoor
relative humidity was measured at 09:00h on botysdd@his means the indoor relative humidity
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measured high over 80% of hours within a day. Tridécates that the iradiating temperature from the
wall surface not influence on the indor humiditpesially during the daytime. The use of bamboo as
wall element had more effect on reducing the hemisfer from outside to inside during daytime

compared to timber pairs. The elevated floor redute heat gains from the ground surface to the
interior during daytime. However, the stored heafr the floor influenced the indoor air temperature
to be higher than the outdoor air temperature dutie night time.

V. DESIGN IMPROVEMENTS IN CONTEMPORARY CONTEXT

Increased awareness of improvement possibilitiest ine the first step to create a climate for change
in design and construction. This awareness mustcaose distrust of unknown technology. New
strategies should be restricted to local ways dfilmg to avoid cost problems, cultural rejectiomda
therefore quick abandonment of new positive elemenhis is especially true with regard to basic
construction techniques, wall material, plan camfeggion and aesthetic elements. The local
construction techniques are positive in relatiothgrmal comfort, since they are based on the tise o
materials with adequate thermal resistance. Pestliesign elements such as verandahs and large
overhangs should be favored. Here verandahs stheukhcouraged. Verandahs, as positive shading
elements, are only useful when added to house mesigadequate size, to avoid the incorporation of
the outdoor space into the interior functional arézreased awareness of the importance of
vegetation in relation to thermal comfort shouldplaet of the design recommendation as a whole. The
positive influence of landscaping must be stredaethe self-building environment. Grassed areas
promote evaporation and absorption of solar ramhatConstruction detailing of the houses must
concentrate on the conscious introduction of cresg#ation into the design. Small, but shaded,
openings on all sides of a room should be used whssible, with good control over the solar shaded
mechanisms. The lack of control will interfere whivacy and cause discomfort on infrequent cold
occasions. Construction detailing of this featunestrinclude security needs and avoid animal access
to the space between roof and ceiling.

One of the design problems of recent houses is dmmbon the space formation which neglects the
environmental conditions. In fact, the reinforcednarete structures reflect the general design
approach in terms of the unawareness of materalacteristics and the inappropriate solutions of
materials in general. The interactions betweenbthikling materials and the climatic constraints are
not properly interpreted. Together with correctgangtions such as additional insulation materiat an
necessary constructional decisions, the climatspaoese of the new materials can be improved in
comparison with the current ones. Additionally, tbeal traditional materials, such as bamboo, aan b
developed and adapted for today's conditions bysiclening their sustainable features. Today's
modern building materials and techniques are beisgd in new architectural practices with the
eclectic compositional character of past image® ddnsequent image conveys the ambiguity of the
formal expressions. Series of reinforced concrethes with different styles and dimensions are
commonly observed in the modern built environmesft$-lores island. The buildings have to be
designed according to the nature of the buildingenls for reflecting the structural honesty. Aist
point, the role of architecture can be emphasipetims of providing livable and peaceful habitats.
Proposing new buildings that are in harmony with #xisting environment is as important as the
rehabilitation of the old fabric.

V. CONCLUSION

It can be shown that a specific vernacular architecexists in Flores, Indonesia. This style is an
evolution of the vernacular Indonesian house. Qlrappropriateness is a strong feature of the local
settlement, although the vernacular house has &euof positive elements.The new vernacular is
proliferating around growing settlement with varyidegrees of satisfaction due to thermal comfort
conditions. Simple design strategies can, howexngtove the houses of the rural tropical settlement
Design elements and methods are shown which re$pesadt habits and referencebhe aim of the
study is to assess the tropical responsive degigroach for comfortable vernacular house in Wogo
house with the actual data on a selected date. Widgo House is within the comfort range during
night time when the external environment is codBuring the day time, efficiency of the wall and
louvered bamboo panels are high in order to redbeeindoor air temperature in the day and to
increase air temperature in the night. Louveredidmarpanels provide required night ventilation to
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bring the temperature within comfort range at nighte elevated floor reduced the heat gains from
the floor surface to the interior during daytimeowéver, the stored heat from the wall and floor
influenced the indoor air temperature to be highan the external air temperature during the night
time. The heat gain from the wall surface espeacitadimboo material enabled to maintain the internal
temperature within the comfort temperatures.

The responsibility of designers is to find the waysanalyzing and interpreting the Wogo house for
the continuity of the tried, developed and evohamkign principals in the Indonesia vernacular
architecture. Hence, climatically responsive andrenmentally sensitive can be created. Instead of
merely copying the vernacular architectural elememithout questioning the concept behind them,
the new designs have to surpass the existing anéhei light of a new understanding. The re-
interpretation and re-use of shared images andesatan transfer the regular houses to Indonesian
vernacular house.
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ABSTRACT

Pacitan city, one of the regions residing of sod#va. This location meeting of Indo-Australia plateh
Eurasia plate and if these plates are colliding thesm, it will generate tsunami wave. This existoogdition
hence needed a study to know vulnerable leveluthstava regional to tsunami disaster. This reshdorcused
by city vulnerable level of tsunami disaster in iRat especially to settlement area, patterns ofasni
coverage, and analysis the morphology of settlerimenbastal area. The whole result of this reseaatiout
Strategy on housing and settlement land use plgnfanassessment impact of tsunami in Pacitan becam
recommendation of settlement plan in coastal aad@aut housing and re-settlement pattern and ageate to
other coastal area which has similar physical ctiedi and character that have potency to hit by ésunwave.

Keywords: Tsunami, settlement, disaster, computerize

[. INTRODUCTION

Indonesia, a country which is laid on the acrossvof oceans as Indian and Pacific, and two continen
plates — Eurasia and Indo-Australia, also becometingpoint of the two world’s volcano lines.
Those geographic brings thankful of great natuciness, as gratefully by the richness of natural
blessings, the Indonesian also face the large nuofb®atural hazards; tsunamis, volcano’s eruptions
earthquakes, landslides, etc.

With this condition, studied by urban planning &gy of coastal area on Pacitan city related of
mitigation aspect to tsunami wave, that is by éngasimple simulation to know high risk area and
safety area of disaster impact, database of egisbad to make a map of band evacuate to go to
disaster safety area, and other technical appneaath assumed to need like planting of coastal edge
develop of coastal edge building, etcetera.

1.1 Characteristics of Pacitan

Pacitan was a District in East Java Province, antfiof south Java Sea with high intensity of votzan
and earthquake activity. Good place for urban hasind settlement the other side this condition
bring Pacitan in high risk damage if tsunami wattack this city.

Density of people that stay in this city around §&ple/km, high people density in Baleharjo and

Arjowinangun more than 3,200 peoplefkiut low density in other villages such as Kembang,
Sedeng, Banjarsari, Sambong, Ponggok, and Tambaknejer 500 people/ Km
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If compared between existing land use and landplese in Pacitan, almost land in front of beach
dominate for yellow uses or as housing and setti¢raeea. These policies about land use plan make
this city as potential damage area and the locegémgonent should have some legal aspect treatments
to build a house in beach side and nearest arbasedtside especially for housing and settlemeat are

N

B3

3 : \\§ \ 7 -

fefal

Figure. 1. Land use and land use plan

Source: RDTRK Pacitan City 2002 - 2012

1.3 Prediction of Tsunami

Pacitan city which position is seaside with Javatisa@oast of is including town with high risk of
damages by worst disaster impact. If south of &@&go up although only 8 meters of sea surface,
half of town of Pacitan will be covered by sea wase that require to plan settlement of coasedsyr
specially in district of Pacitan.

Figure. 2. Earthquake histories nearest Pacitan

Earthquake history in coastal area of Pacitan veggpén in 1818, 1840, 1859, 1883, 1904, 1921,
1925, 1957, 1994 and 2006 (Ardiansyah, 2006), soofcearthquake from Indo-Australia tectonic
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plate activity, which means frequently of earthguakound 20 years and figure 3 above shown an
earthquake history activity nearest Pacitan.

1.4 Strategy for a Tsunami-Proof City
a. Tsunami Prevention Plan for Pacitan

Tsunami disaster prevention plan for Pacitan stark a step by step research story, like a time lin
on a movie track. First stage, all about identtfaa; land use, soil investigation, vegetation cage
area, settlement, road and accessibility, pubtiditia, etcetera.

Every variable in first stage equal a single stofiyect, after identify all of research variabledan
continue to second stage in analysis. Fig 4 Showiagram process of whole research program for
tsunami disaster prevention plan on Pacitan cigrt $rom identification, analysis, research resuntl
finally to create some recommendation for Mastanfif Pacitan Disaster Prevention.

Identification H—){ Analysis H—){ Result H—){ Recommendations
I I 1
- Land use ! - Landusemodel | - Re-landuseplan | i\rf\aster F_’LSP of
- Soil qualit; I - Spi : I - Soil lati , Tsunami Disaster
o qua.l y | Soil Classify 1 ° regt.J ation 1 Prevention for
- Vegetation i - Land value , - Vegetation plan | Pacitan City
- Settlement : - Housing classify : - Housing arrange :
- Accessibility 1 - Road score 1 - Upgradingroad | (Qut Put Product)
- Public facilities : - Building score : - Temporary shelter :
- etc 1 - atc 1 - etc 1
Figure. 3. Diagram for tsunami prevention plan
. METHODOLOGY

This paper was a report result for informal setdatmas basic development for housing improvement
using parametric computational tools for sustaiitgbtity planning in Pacitan city region. People
character, government policy, and settlement pa#isrvariable of this study.

Possibility of the inundation areas will spreadldodward deeply because of Pacitan topography.
Vulnerable level base on topography; elevation 616hm and 12 m, in this paper, risk of damage
concentrate on 6.00 m elevation.

2.1 Data Utilized
This study relies primarily on two sets of surveyal a brief overview of each part of data sebfedl.

2.2 Questionnaire
When conducted on March — June 2010, 235 peoplespondent from four villages (Sukoharjo,
Ploso, Kembang and Baleharjo), geographical saopacitan city especially on coastal area.

2.3 Site survey

Housing and settlement on coastal area of Pacitgnusing digital camera that integrated with GPS
to know building position (coordinate) on earthdarerified topography data with government land
use plan in Pacitan.

[ll. PROCESS OF ANALYSIS
The analysis was performed in two stages, namebtiadpanalysis and analysis of results
guestioner. Spatial analysis of residential aregga@duce tsunami inundation based on elevatioth, an

to analyze the public facilities are safe from tsumnwave. Output of the spatial analysis was tatere
spatial map of inundation area and disaster sateig.
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The results of questioner analysis to know charaxtpeople that living in tsunami-prone areas base
on housing conditions, building age, length of stenl level of social economic and cultural. The
correlation between level of education and knowdedfout the tsunami is needed to formulate an
appropriate way to disseminate the earthquakesamhimi hazards, while for the condition of houses
conducted to determine the level of vulnerabilifyhomes and settlements to disasters, while for the
purposes of the accessibility of the areas pronehéoarea safe to do by comparisons between the
guestioner results and spatial analysis espe@allyousing and settlement area.

3.1 People Character
The results of questioner recaps show that puldlicc&tion in the survey areas are dominated by a

population with high school education level or eqlent of 48.9% with incomes of less than 2
million rupiahs per month amounting to 36.2%.

1801
160
140 1
= 1201
% 100 1 .
e Information:
£ wl 1. Ethnic
0L 2. Education
2011 3. Occupation
o 1 2 3 4 5 4 Salary
People Cnaracter 5. House age

Figure. 4. People character base on social andrallt

The choice of each variable in questioner to kn@epbte character; Ethnic (Java, Madura, Sumatra,
China), Education (primary school, junior high sohosenior high school, higher education),
occupation (government employees, merchant, busimas, employee), salary (Rp <500 thousand,
Rp 1 million, Rp 2 millions, > Rp 2 millions) andhise age (>50 years, 35 years, 20 years, <15
years).

3.2 House Character

From all of village on coastal area, we found tBafeharjo village have greatest density with
minimum amount of house if compared with otheragks and for structure and building construction,
54% foundation by brick, slof for wall structure.2%, column material using brick 74.5%, 57.9%
wall material using brick, 27.7% half brick andfhabods or bamboo, and for last result for housing
quality; 19.1% permanent, 57.4% semi permanentZh@% non permanent, all shown on figure 5
and figure 6 below.

g | o ﬂw_r:‘ I _"1\ B Sdoharjo | Baleharjo Poso Kembang
e s 7 J_\ Il/mr.“mn
- \Nl Population 5221 3291 6033 2047

; s e
L b Density 625 3428 1648 435
. . b 1 e | .
Sidoharjo | L Baleharjo
2 E House 1044 658 1207 409
i/ﬁl X 1.5 TP T Respondent 65 60 70 40
N - (‘Iﬁ_ Permanent 14 15 9 7
sl ) )
(}m et Kembang 'b./ Smi Permnt 39 28 46 23
L} T
#:um_._--%\\' _ ; /,)s’}» L 7 Saesampar i Non Permnt 12 17 15 10
Te=T el = A

Figure. 5. Respondents, villages, density and &ymithouse

A-145



A. Indigenous Architecture as Basic Architecturasign

Information:
5 1. Foundation
g 2. Slof for wall
= 3. Column

4, Wall

5. House type

1 2 3 4 5
Building Element

Figure. 6. Building character and structure element

Figure. 7. Typology of house in Pacitan; non peraménsemi permanent, and permanent
3.3 Settlement Pattern

Assumed that around 5.4 krof 10.8 kni of resident areas in Pacitan city are inundated,around
76% of them are inundated more than 1 meter wadpthd It is because resident areas are mainly
located on the low land area in Pacitan city. (@wtj 2010)

g
i wasty 7 : /5’//
N 7
.” /5
AT :
& Sdoharjo | Baleharjo | Ploso | Kembang
NS ' Inundated (%) 64.33% = 81.62% | 100.00% 19.21%
Z
4 : Inundated Area (km®) 5378 | 0784 | 3.660 = 0.905

7 Z Resident Area (% ) 0 0 0

// 0 //; (%) 89.23%  8455% @ 76.16% = 78.32%

Teluk Fecien
//// V) Accessbily 3% 2% | 100% | 78%

Figure. 8. Inundated and resident area base oat&lav6.00 m

Figure 8 above show that half of city covered byerdase on 6.00 meter elevation, more than 75%
coastal area covered and around 80% area lost &ooessibility. Possibility for evacuate by
permanent shelter, temporal shelter and evacuaie Mecessary to collecting street and accesgibilit
data, this part needed to design accessibility fhogih density living at beach side area to sava are
from tsunami wave coverage.
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TAK ASASI MANUSIA RI
JAWA TIMUR "
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Figure. 9. Possibility of temporary shelter

Three kind of safety zone in disaster preventi@angbr Pacitan; (i) permanent shelter, (ii) temppra
shelter and (iii) evacuate zone. Permanent shditgtd as new building will be located near people
concentrate so that people in the area wherevgritiag be living can sheltered themselves and safe
from tsunami wave, temporary shelter was existingdng in the city but still possible and strong
enough to accept number of people in it and evacmahe was a field and outdoor area with the
maximum numbers of refugees each open shelter emalgpt. Figure 9 above is a building that can be
used as temporary shelters such as house with éwelsl floor, schools, government buildings,
mosques, and many more, but that building must deidered in the strength of the building to
accept the burden as a shelter.

Figure 10 below shows that the most rational safeeg based on topography, so that much needed
temporary shelters nearest with settlements, eslhewiith high density.

3.4 Government Policy

This figure below shown existing condition of lange on Pacitan in 2003, in this urban and detail
planning product show that settlement area conaentbeside the street of Pacitan city. Public
facilities concentrate at central of the city ahdre was no mitigation act on this urban and detail
planning product
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3~ Explaination
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Settlement
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B conserv Area
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Figure. 11. Between topography and Pacitan cityialgzattern
Source: RTRW Pacitan District 2006 - 2025

If we compare between land use in 2003 and landpiee of Pacitan 2003-2013 (Figure 1), the
scenario of housing and settlement area concerdrafiat area. That means beach side as coastal are
will use for housing and settlement developmenh plerend to using beach side area as settlement
area were not happened and people still conceriital their house and other building at central of
the city. This is an opportunity and a chance tplam Pacitan city base on tsunami mitigation and
prevention, and government policy should follow tkeult of disaster preventive research for better
concept in planning of settlement area and othadibg plan area

3.5 Philosophy of Disaster Prevention

Nowadays most cities continue to change in somecasp other without stopping at any stage of
growth. As the planning of cities, has paid lithiéention to the long-term preventive mechanisms fo
urban disasters, they have turned out to be filéd many disastrous factors and will not get rfd o
them unless efforts are taken to re-construct usewg concepts of city planning. Since the técity
planning” was first introduced in tsunami research, it hasnbconsidered to be a useful tool to
produce a maximum effect in a confined urban aleaning. But many lessons obtained through
repeated urban disasters and ruin taught us tloéiyy aneeds a sort of room put aside for easiness,
comfort, and soundness. As city problems becames momplex and multifarious, city planning
turned out to need the help of new adjacent coscamd urban strategies.

Among urban issues city planning must deal with &e example, environmental pollution, urban
disasters caused by nature or people, and so anoOihem is what we call disaster prevention city
planning, a city planning for the prevention of ambdisasters, in this case especially these brought
about possibility of tsunami wave by frequent oftlequakes. To make a city safe from natural
calamities and any urban disasters, we need compsate and systematic city planning that includes
the fundamental reconstruction of urban structur@ f@nction (still possible?). The method of the
reconstruction may have two aspects — long-termstcoction of a disaster-proof city, and
comparatively short-term re-land use planning @f éixisting city condition. But these cases are not
enough to prevent the spread of area in the dityel choose to survive tsunami disasters we must
tackle large-scale wide-spread area plan, whichfindlly lead to city-wide reconstruction. We must
fight our way to the construction of the comfortabhd safe city, not only by planning on the manito
screen or using useless urban planning produdbyatt, step by step start from our children, fdrma
education, informal education, and others.

3.6 Model of the Disaster Prevention Plan
Create a model of disaster prevention plan we shbalve support from local government. This
support need for every stage and phase of resezolibcting data, interview, socialization, interna

meeting, data analysis, coordinative, disaster gaemaluation of mitigation program, and other
activity in research.
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First stage of the whole research were to createdel of city disaster prevention plan for Pacead

for other places that similarly physic charactendibon like Pacitan as coastal area in south Java
seaside. After all of first stage, we will contintigs research to make a city with disaster proof
system, especially from tsunami and earthquake.

After an analysis of recent data in Pacitan Citgytipularly in preparedness against of tsunami
disaster, there are some things that need to betdogstablish a model of disaster prevention e,
readiness of infrastructure (roads, clean watertamgborary shelter) and Pacitan city needed aflot o
improvements so having the ability to survive tlsadter, and of course from one city to another cit
have a different technical approach in making modélthe disaster prevention plan, because the end
goal is not just about the plan but the implemeoaplan as rational guide and acceptable for.

3.7 Local wisdom as preparedness knowledge

Local wisdom is the knowledge that discovered quaed by local people through the accumulation
of experiences in trials and integrated with thdaratanding of surrounding nature and culture.

Good commitment very useful for forming good pregi@n. The preparation contains risk assessment
and risk mitigation / risk management. Kates andpgéason (1983) on Smith (1996) had comprised
the three steps of risk assessment: An identiboatf hazards likely to result in disasters; what

hazardous events may occur? An estimation of ks 0f such events; what is the probability of each
event? An evaluation of the social consequencekeotlerived risk; what is the loss created by each
event?

Risk assessment and risk perception combine inntaeagerial adjustments made by society to

environmental hazards (Smith, 1996:71).

To create a model of the disaster prevention ptarPacitan, technical parameters required, such as
roads, houses, shelters and many more, but tcedagstl wisdom approach the role of society become
dominant. Based on analysis of questionnaire dadwed that the level of education, employment and
income has a linear correlation to the knowledgehef tsunami disaster, Pacitan already often get
information dissemination about the tsunami but itBac communities vulnerable to disaster
preparedness very far from the expected. If th@lgemust run to the hilly region, access to andifro
the hilly region was minimal even, slick, and routgmporary shelters yet (not even) have a marker
or signage as a shelter, bad accessibility andthe

V. CONCLUSION

Disaster mitigation and preparedness not only riglidbout every single of house but environment
system, culture, economic, infrastructure, puldicilities, before disaster and or after disasiethat
a thorough research on all variables related @stis prevention plan can not be negotiable.

Pacitan is a city that potentially affected by thenami with the worst damage, that's why techhjcal
readiness of the city should be prepared early. diher side, non-technical approach to people
upgrading skills through education can be initigtadugh an early education at school, using simple
media like comic, movie and others.

Preliminary results of respondent from four village Pacitan show that communities of Pacitan have
not enough preparedness of tsunami disaster. Témdsnmaximize efforts of local governments,
communities, researchers and all elements to cfeatéan city have the great ability, at any time
whenever the tsunami attack.
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3.1.19
SPATIAL PERCEPTION STRATEGY IN ORIENTATION DESIGN
How the Environment Create Harmony Between Human Mde and Nature
to Help People to Orientate

Bertha Bintari, ST, MT, MAID
Duta Wacana Christian University, Yogyakarta, Inekia

ABTRACT
Space perception means awareness of depth anchcistand relations to the object around us. The dum
being has perception to recognize, accept, leahdmthe act according to movement, and to do ttierathat
information and signage system guides and propitsekuman being to do the action.

Designing space has to consider human perceptispate,human perception of information system atep
Information and signage system give instructiompémple to behave.

The signage system will work if human beings wieiusas guidance have the same perception tolfthi

sign’s goal. In other side, some buildings haveniite as signage system to guide and to give insbn to

people who inside the building behave as they shda) for example in a church, no sign inside tetllgbody
not to eat or drink beer, or in another buildingzgple could recognize which of the several entransehe
main entrance, and how to react, without any signthis case the human being has experience ourllt
knowledge which guides him to act and to behave.

This study analyses the connection of human peagpace perception, with signage systems foigdieg)
space according how design could successful gigplpenformation. The knowledge is developed bz
and analyzing determinant factors, which develap itformation system factor in space designing. Jtoey
proposed to develop a concept of designing infaonaif the space. The design of space will conglspatial
human perception of signage system. The focuedittiuly is the way finding design, movement andviehas
a tool to measure the interpretation of human pptioa to the signage system, in the selected loweair place,
which represents the complicated signage system.

|. SPACE ORIENTATION

The perception of information refers to the brangamizing and interpreting sensory information.
Until fairly recently, perception was consideredthg school of psychology called behaviorism to be
largely a passive and inevitable response to stimul

Today's cognitive scientists, however, explain ppton as an active process in which the brairidrea
external stimuli as raw material to be shaped,daleour experience. Perceptions are shaped bg thre
sets of influences: the physical characteristicsth&f stimuli, the relation of the stimuli to their
surroundings, and conditions within the individudhile the first two sets of influences are both
related to stimuli, the last set of influenceshe bnly reason that makes perception a personal tra
Factors that influence this frame of referenceudel learning experiences, attitude, personalitg, an
self-image. Zaltman and Wallendorf found that theyea large body of literature on perception
discussing how people‘s perceptions are influenogdrarious factors. These factors are people's
moods or frames of mind, their physical abilities éxperience sensation, their personalities and
motivations, the social and physical context in achhthey perceive things, the social and physical
context of the stimuli being perceived, and thegital composition of the stimuli.
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Figure 1. The brain will process all information which received from the surrounding

Perception is something that must be learned. Asemegnize things in our environment we gather
experience and this experience in turn colourspeoception. Our perception of objects

depends on our prior experience with them. Expegigarpens our ability to notice details. The more
we learn about objects and the more familiar thegome, the more details we recognize.

Thus, we continue to make generalizations, butetlgeneralizations get better and more accurate all
the time. The human being has perception abouthdapd distance, this is important for movement
and orientation in the environment. It is spacecegtion. The human being has awareness of the
relative positions of their own bodies and objentsund them. They will recognize, learn and achieve
the goal which is pursued by the system that w@&sinformation. Information such as maps,
graphics, texts, or signs will guide the human gémdo the action.

The signage systems are visually oriented informnasystems, consisting of signs, maps,arrows,
colour coding systems, pictograms and differenbgypphic elements. Signage systems differ from
other methods of information presentation becaheg &re typically used to guide people‘s passage
through the physical world; road signs on a highwstgtion identification signs in a subway and

overhead signs in an airport are all common exasnpfesignage systems. The act of following a

signage system is known as way finding, way sigoingignposting. (Wikipedia)

The space as spatial space which is intervenedjbgage system, will guide people to have particular
behavior about spatial. A signage system will crtéthuman spatial behavior and human perception
about space and signage will influence the desigsijpace and designing information. A signage
system influences human perception to behave dadhict with space or environment.

Space is the boundless, three-dimensional extenhioh objects and events occur and have relative
position and direction. Familiarization, with andbgtation to a situation or environment;

In psychology it means awareness of one's environras to time, space, objects, and persons. To
orientate is a period or process of introductiod adjustment To understand space in term of spatial
perception will be explained more easily in psydggl than understood in physical term.
Psychological references to define space are ugeardhitect or designer to give effect of spatial
feeling and psycho logics experience for the user.

The concept that space can have a quality otharehgptiness is difficult to grasp. When a buigdin
is entered, floor, supports, walls, and a ceilirgseen, all of which can be studied
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and perhaps enjoyed, while the space, in the dbas®ne is accustomed to think of it, is void: the
absence of mass, filled by air. Space will be ‘$tated” in design as an empty space

which makes the whole space having meaning. Spaderstanding in terms of understanding space
in physical meaning could be found by humans inscmusness of perception. Humans can percept
spatial environment and detect also assume thee sgament. The space element which is human
could percept directly to measure the distance wgtikon, understand and recognize the changing of
environment, also recognize and realize the diffees of environment and space.

The change of the environment surroundings reteestorientation decision to reach a certain goal o
certain place. For example, someone who is in @lyohew environment had no clue of the place
before, and without any knowledge or experiendanibor to go to another place. He or she willtiy
combine or to bind together all the informatiorsaen in the first time.

The brain will collect and sort the information whicould be used for recognition and helps to make
decision about orientation. Information which haween collected could be information in visual
object. Information on visual objects in physice tee seen, touched, graped, and constituted is,sign
symbols, maps, and names of places. The othemmation is physically only recognized by feeling,
heard, and smells. For example the sound of aaisst beach, people speaking or even a bird could
be the first information to have orientation.

The sound of vehicles indicate there close to thegpmight be a road. And the intensity of sound
could indicate the size of road,which could be imad. The wind, sun, and stars direction could be
used to recognize and to decide an orientatiomynpdace. The smell of delicious baked bread could
be a “sign” there is a bakery shop or a home wgighs a clue to orientate.

The other information is psychological feeling lbétconsciousness of being in certain environment in
psychological. Conscious psychology could be airfgelof scariness, frightening, crowded,
emphasized, free, narrow, wide, extensive, far aang near.

Psychology consciously processed by the brain seth@n the information which was felt at the same
time. The feels is adaptation the surroundings imecan impulse for the brain to analyst about the
orientation on space. The other impulse procesthéyrain includes information that has been seen
by the eyes.

The information could be colour, textures and shapieobjects around. The brain will process all
information with filtering, arranging, put in ordeelassifying, categorizing information in prefecen
and similarity. To explain the categorize in prefeze and similarity in orientation will seems clear

the example how to find a certain brand of millsupermarket. Every product has been ordered and
classified in similarity and preference of the tygoed kind of product. The order of products in the
supermarket make the user easily get what he omwslnés, because the order guides him or her to
make orientation to find it.

The changed environment surroundings as consciessnguence by human capability to percept the
psychological impulse as information and applyibtientate the space. The psychology impulse for
example could be captured by the eyes in coloapeiof space, and texture of space. Colour, shape
and texture are visual objects which influencepsychology of spatial perception.

Perception of visualization are figured in objects@iuation and condition of space. The object to
percept the space visually could be a buildinggtaark, or nature object. Building with its characte
or different from another buildings could be usedaasign to orientate. For example even the complex
of building has the same shape, and there is oitdirigiin pink when the other buildings are Gray ,

is made different, looks special, and is easilyréoognized and to remembered as reference to
orientate.

A building or even a house could be used as visigal because it has a unique , different, and apeci
in character and looks different and protrudingtsnenvironment. Landmarks could be a monument,
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historic building or a park which everybody knowsoat it. Known nature objects as visual sign could
be a valley, hills, rocks, rivers, and lakes inrtle@vironment.

The entire visual object is already known as s@hdve orientation in place for every body, even he
or she never has been there before. With experiamcke knowledge humans could easily find
orientation in reading a map, as cognitive skills.

Orientation in space is fundamental for all humansl most animals. Accomplishing goals often
requires moving through environmental spaces sadbrasts, houses, or cities. Several

mechanisms have been evolved in order to solveetlemntation problems, including spatial
updating, route navigation, and reorientation mdtaarks and geometry. Human orientation
capabilities are built upon these and other funddaatenechanisms.

Compared to non-human animals, humans demonstrgteager flexibility during orientation tasks.
They are able to apply various strategies to fulfile orientation goal, such as navigating to akmo
location.

To make an orientation, we recognize our positidfisst, positions can have an appearance that
makes them recognizable by difference, nature @igde Second by, positions can be relative,

recognizable due to their surroundings. Third hysifions can be labeled with identification signs.

Positions can also be recognized by global positgn

II. INFORMATION AND PERCEPTION

Human understood the spatial perception becausefuthetion of all human senses perceiving
information in living environment. The informatiavhich caught by eyes, hearing, smelling, taste and
the important is tactile, collected and processed a&omplete information. The information could
showed to him the orientation where he is now.

Information which has been already received peraépady as the processing in our brain works as
representation to guide the action. In this stagfermation is an object which already manipulated,
processed, filtered as data to do certain partigugection. Information in its wide meaning could m
different kind and type of media, different aim agwhl, and different restriction and rules.

Information in its wide meaning is contained in aancements, advertisements, signs, symbols, and
other kinds of media. People in a very new enviremimwill try to find information to know a
precisely where they are and how to make oriemtatfothe place and to decide where they want to
go. Information will give data to the human brainke processed, to be percept with the filter of
knowledge, experiences, and somehow culture.
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The same information could be percept in differemtys by people with different background.
Information which is designed to give the same @gtion is often designed as visual object.

Signage systems differ from other methods of inBiram presentation because they are typically used
to guide people's passage through the physicaldyoolad signs on a highway, station identification
signs in a subway and overhead signs in an aigweralll common examples of signage systems. The
act of following a signage system is known as wagihg, way signing or signposting.

People who find themselves in unfamiliar environtaameed to know where they actually are in the
complex, the layout of the complex, and the locad their destination in order to formulate their
action plans. On the way to their chosen destinatipeople are helped or hindered prior to theait,vi
the building's architecture and signage. The plaJstovironment has a positive effect on how users
perceive the way finding system, if it seems easysk it or not.

Faulty sign design can cause navigation problemsinfamiliar environments. Some signs lack
»conspicuous,” or visibility, because letteringkadegibility when viewed from a distance.

Others contain inaccurate, ambiguous or unfamiti@ssages; many are obscured by obstructions or
contain reflective surfaces, which hinder compreimn Consequently, many people do not read
signs--often it is easier to ask for directions.

Because way finding problems are not confined gmssialone, they typically cannot be solved by
adding more signs. Instead, such problems can taelled by designing an environment

that identifies logical traffic patterns that eralgeople to move easily from one spot to another
without confusion. Signs cannot be a panacea for acchitecture and illogical space planning.

2.1 Building's elements as way finding information

Way finding could be designed with the Principdneman perception. Human perception

is influenced by environment perception. The envinent could be designed by set the space with
colour, texture, and changed of space in its shdipgnce, scale and with any other way of arrapgin
lighting inside the room. The change of environmeiit influence the emotion and feeling of the
user.

Way finding could be designed as unity with theserg objects, for example building or landmark. In
architecture, buildings which is since first stéglesigning concept, will have

a certain function will have building charactergtfmaccurate planning of the use of the rooms msid
With accurate planning of room, in some buildinggeslmot need more sign, names or symbol for the
explanation of function. Placement of the buildimsments will show directly and clearly how the
building will function. It will show how it can acenmodate the activities inside the building. Therus
of the building will easily find the way and wilehave without need of explanation of sign.

The placement of buildings elements which shows tiser could find easily where they want to go to
some place and how to behave does not need addismms. The example of placement of building
element as a sign is placement of the main doarepe it has certain character to shows; the main
door is the main entrance, the placement in rigisitipn of orientation, will explain more to theaus

The other placement is placement of back door,ipavka and private area use the arrangement of
rooms, hierarchy, and others building elements.

Design of way finding is related with connectiorech rooms, each place, and connection of room in
place with building and the environment. The cotivacinside building will be also connected with
the city or even more with other city and district.

A building which is built with special characteitst could works as sign to show the way and to
recognize some place. A building could be a lant#tmdrich makes it easier for people to
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find the place, remember it, and to find the oadioh. Except of building, another object for exdenp
a statue, monument, fountain, pond, plaza, padven just the utility of city could
be a guidance to get the orientation.

As a guidance to find orientation, we need the whigjure of the place and surroundings. This figure
of place will be needed to decide the position; ngh@m I, and where will 1 go. In this case the

direction, maps, and sign are connected each dtheome special condition, for example in a small
city or a village which the inhabitant know eaclhg# they want to go, and the movement activities
are not really complicated, then the direction sigd map are not really needed.

2.2 Human Perception to Space Orientation
Space is both that which brings us together andilsameously that which separates us from each
other. Space is the essential stuff of very fundaaiend universal form of communication.

The human language of space, whilst it has itaigalltvariations, can be observed all over the world
wherever and whenever people come together.

Architecture organizes and structures space forand, its interiors and the objects enclosing and
inhabiting its rooms and facilitate or inhibit cactivities by the way they use this language.

Of course good architecture does not actually wegéee, it is just often space is needed in omler t
prepare us for change of mood, to establish relsligp, to separate activities, and to suggest\ore
appropriate behavior.

The concept that space can have a quality othardhmptiness is difficult to grasp.

But spatial experiences that express something@renon to everyone, though they are not always
consciously grasped. One feels insecure in a lox@ ca a narrow defile, exhilarated and powerful on
a hilltop; these are psychological and motor reastithat result from measuring one’s potential for
movement against the surrounding spaces, and time saactions take root even in language
(“confining” circumstances and “elevating” expemes are spoken of).

As a person enters the architect’'s space he meagureterms of the degree and the quality of his
potential for movement. The concept of potentialgyimportant, first, because the observer can
anticipate where he may move merely looking abaot &nd, second, because he can conceive
movements that he cannot execute.

Of course, one does not use his eyes alone tepagial quality, because only the simplest spaces—a
cubic room, for example—can be wholly experiengedione standpoint. In a complex of spaces, the
observer walks about, gaining new sensations, gemw potentials

for movement at every step.

In order to understand our relationship with spaee first need to explore how we become aware of

it. Primarily of course we see it, since it is lelsgevident to us visually. The processing of visua
sensations into perceptions of the world arounthwslves a complex interaction of the eye and brain

A-156



A. Indigenous Architecture as Basic Architecturasigin

Our own characteristics are such that our visuata@ons largely dominate our perceptions, since
over two-third of the nerve fibers that enter oentcal nervous system are from eyes.

Space perceived through the sensation of sound], sand even touch. Perception is actually more
than just sensation. Perception is an active psotesugh which we make sense of the world around
us. We integrated experience of all our sense witlconscious analysis. There was an incongruity
between perception and expectation based on memory.

The perception of space will be trained as expeaewhen we walk through the space, experienced
with the distance, different expression of the sp&xpression of space could be just the transdfon
room to another room, function to another functiactjvity to another activity.

The connection between different place consideredhow the function served, the activities
connection, how long and how far the distance betwdifferent and continuity for the activity. The
circulation room as hall or alley designed to eieint and not make people feel tired and bored.

People using the environment bring with them uni@ldities, limitations, and memories about
navigating which must be accommodated by any ovemajfinding strategy. The number of repeat
visitors, sight and mobility limitations, emotionstiate of the user, and whether the facility isrelyt
new or a revision to an early facility all must taé&en into account when developing a wayfinding
plan. Special needs populations, cultural and ethmnorities and the elderly all must be able te us
the facility with a minimum of assistance.

I1l. CONCLUSION

The architecture which surrounds in the human spaggonment influences human thought, and how
to behave in space. Understanding the relatioriséiiyween the environment and human perception of
spatial is important to design human space. Humainbnot only to interpret certain spatial
characteristics in certain ways, but also playe mlmaking decisions based on those interprestion
Architecture designed space and surrounding coeldmpact to perceive the world, and interact
within.

The interaction, the behavior and the thought ® gpatial perception are the result of the sense
impulse as information which processing by therbrai

As architecture gains greater and greater flexybiit will get better at providing for such vaii@ts in
occupant needs. In addition, architecture’s abilitycoordinate with other surrounding elementsg lik
nature, also makes architecture a wonderful wdged the thoughts via human senses.
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3.1.20
SUSTAINABLE DESIGN AND CONSTRUCTION IN
THE JAVANESE ARCHITECTURE
CASE: KAMPONG LAWEYAN SURAKARTA

Mohamad Mugoffa
Sebelas Maret University, Surakarta,
INDONESIA

ABSTRACT

The study tries to reveal the sustainable desighamstruction in the Javanese Architecture in Whtee space
of the house are able to cater for the ever chamgintivities of the inhabitants, to include batildustry’s
activities.

The study is a very old traditional settlementhaf batik industry called Kampong Laweyan locatethencity of
Surakarta, Central Java, Indonesia which startedmiuthe 19" Century.

The method used in the research is explorativecuaditative method. The changing use of space wbsgen
the Javanese houses also includes houses of tierzhistry workers.

The result shows that during the period of 1900728 house spaces remain constant, while theiesiof
the dwellers changed, from household activitieedme based batik industry’s activities. The stutyns that
the design and construction in the Javanese Arctite can sustain.

Keywords: dynamic usage of space, houses, sustains, tlamdag Architecture.

l. INTRODUCTION

Based on cultural history, Laweyan (Figure 1.1) waasoldest area than city of Surakarta which
separated into the inner city and outer districso&iologist, Soemardjan (1981) and an archeologist
Adrisijanti (2000), suggested that segregation thaseto cosmological concept divided Surakarta to
some conceptual spatiality, ireagarigung(centre, inner city) ancthancanegargouter district). There
are some heritage areas magarigung district for example: Kampong Kauman, and Kampong
Laweyan. Kampong Laweyan has grown into a settlémkbatik industry in the early S0century.
Kampung Laweyan, an ancient district in Surakastaell known for its home based batik industry. It
is a heritage area with vernacular Javanese actlwig2 As a heritage settlement, the vernacular
architecture within the settlement should be prebrHowever the development programmes and the
increasing needs of the settlement’s dweller méscathe design of the Javanese houses.

In order to keep the Kampong Laweyan as a heritage, special attention must be given to the
approach to sustain the vernacular Javanese antcinge
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Figure 1.1 District of Laweyan in 1700s where Ssl@acated in Eastern
[Source: Redraw from Sajid (1984)]

Il. THE JAVANESE HOUSE

Omah (house) is the most common of several Javaneséswareaning house. The wominah
symbolises a particular concept as well as the ldwelvhere, domestic practices mainly take place
(Santosa, 2000). Thetalemor noble’s house is usually a complex of buildimgsch consists of two
until four buildings and it is surrounded by a higéll. Each building has a different type of Javsme
traditional architecture, i.@endhapa, dalem, gandhaic (Figure 1.2). Almost all of trdalemshave
a gate (or two gates), through which one passesttr thedalem The orientation oflalemis always
north-south orientated. The usersdalemare usually the noble and his family, and abdi dalem
(servants) and his familyAbdi dalemusually lives in thanagersari The magersariis a symbiotic
relationship of mutualism between takdi dalemand the noble’s family. The users of thagersari
can be divided into two groups: thbdi dalem(noble’s servants) families who live and work, e
noble’s family whose members belong to pinrayi (the higher Javanese communities).

The Javanese houses as research samples are iyplotifglavanese house which refers to some of
traditional manuscripts on the Javanese hokisauh Griya, Kawruh Kalany i.e.: Javanese house
is a house which consists of a specific expressidorm, i.e.:Joglo, Limasan, KampunghdMesjid
(Prawiro, 1969). The Javanese house is a largersetit and the houses are of wood’s construction
(Kridosasono, 1976). According to the Javanese disutheories mentioned above, it can be
mentioned here that the Javanese house is a hoosd) (which consists opendhapa(front hall),
dalem (main space, living room), angandhok (extension building, attached/side pavilion). The
Javanese house also has a specific roof typolagyy @aspelana(kampung, limasan joglo.
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Figure 1.2 Basic Concept of Form and Spatial Rattéthe Javanese House

[ll. SUSTAINABLE DESIGN AND CONSTRUCTION

This study relate to analysis of sustainable deaiyh construction context. Sustainable perspectives
refer to how building can maintain. Architecturebarilt environment can be developed into dynamic
ways: for both continuity and spatial arrangemdwtnges.

IV. RESEARCH METHOD

The method used in the research is explorative qualitative method. Firstly, the survey was
conducted to investigate the Javanese houses. dvenekse houses as samples are chosen by
purposive sampling. Looking at the domestic prastiand batik industry over a substantial periode of
time from 1900-2007, samples chosen are at leashgefive years old and have been inhabited at
least by three generations, thus these housesdtavenmodated their inhabitants’ entire life cydfe.

is also considered that the originality of the Jege house embodies cultural sensitiveness. Tt stu

is also investigated the continuity and changepats.
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Twelve Javanese houses were chosen for case-Jtuelynethod used was deep-observation, and data
gathering from a variety of the inhabitants’ entulaily-life activity. For data cross-check and
information, physical-traces and interviews witfionmants i.e. a person who has authority, were
done.

V. SURVEY RESULTS

Kampung Laweyan inhabited by the batik produces tarilt during the 17 (Rajiman, 1984) is one

of the heritage places in Central Java. The setthérpattern is unique with the historic mosque and

Javanese architecture. The Settlement is borderedriver and the pattern is a combination between
linear and grid patterns. Most of the houses weiilt bn north — south orientations. The Settlement

supports the inhabitants in their everyday lived asonomic activities as batik producers through

generations. Hence Kampong Laweyan is a livingthge, where the authentic Javanese houses still
exist. The dwellers sustain their traditions ane ternacular houses, and obtain their incomes by
using the houses as a place for the batik industry.

Figure 1.3 shows the original plan of the Javaimesese and Figure 1.4 shows the continuity and plan
changes of the Javanese house. According to thiedwibe house was built in the"18entury. Since
then the house was used for batik processing. Diecilitate the need of batik’s industry, the dieel
re-arranged this house i.e. covering peadhapgfront hall) with walls, and changing it into tbatik
showroom. The usage afalem (main space, living room) is for batik packaginige gandhok
(extension building, attached/side pavilion) becentiege living room, bedroom, and office. Other
building extensions at the right wing are for tlagage, kitchen, dining room, and sleeping room.

Figure 1.6 and Figure 1.7 show the pictures ofnihiese when the research was conducted from 2006-
2008. From Figure 1.6 one can see that the howsa bpacious front space, callgetfidhapéa (front

hall). This space and the front yard are usualBduss a place for batik making activities doneHhwy t
women. The inner of the house, callethieni can be used for the other batik craft activiteesd
storing of the products. The everyday life actestare at the left wing of the house and havelzdso
extended to the right wing of the house. The legatlom such as the arrangement of the house spaces
and the yards are still preserved, and proved twdrg useful for home based industries and for
everyday lives. This arrangement shows the changirgpace at the dwelling level, but not at the
block level.

Figure 1.4 Sample [A] of the Javanese house: Giigilan.
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The figure shows that the semi private spacesregel [gate], front yard,pendhapa The private
spaces ardalem senthongandgandhok

Erogcs mhabar {Bati!( processing) Tempat ngecap (Batik processing)
R jahit (Batik processing) T —— Mbatik tulis (Batik processing)
Senthong (Core house) Gudang cap (Ware house)
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Figure 1.5 The Present Plan of sample [A] of thedase house.

The figure shows that the changes da¢em becomes semi private space because it is usetkas t
showroom and batik packaging; and gemndhapahe front hall for receiving guest now becomes the
batik showroom. The stability is shown from genthongas private space, and batik processing as the
service area.

Figure 1.6 The picture of Javanese house showmant yard and pendhapa
(As batik showroom)
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Figure 1.7 Thdalem(main space, living room) as batik packing placeé showroom.

Figure 1.8 shows the original plan of sample B #r@changes in space usage can be seen in Figure
1.9. Basically the house has no significant chaawg though it must be divided for two familiesedu

to the increasing number of families settled iThe house divided by semi-a permanent wall (block-
wood). At the present time, the batiks activityn@ continued. Nowadays the dwellers only sell the
batik but not produce it. Based on the dwellersrimiation most of the houses are not utilized. All o
the dwellers live in thgandhok(extension building, attached/side pavilion). Eemporary (semi-
permanent) activities, they upendhapaanddalemfor example: for marriage ceremonies, religious
activities pengajian etc. Figure 1.10 and Figure 1.11 shows pleedhapaand thedalem The
dynamic usages of the spaces in the houses prevdahraken (1976) theory that the Javanese house
will be changed depending on how dwellers needséoituieven though it has stable structure.

The “pendhapais usually open, without walls. However, due torge of the dwellers need places for
storing, the pendhapa was then closed with a bamboo curtain. Most @& tiouses in Kampong
Laweyan were built about 200 years ago, and weraed by 3 or 4 generations. The houses can be
seen as memories to the dwellers and also to e adrs.

- - proses mbatik
Dalem (Main space) —~\ ; (Batik processing)

Gandok (Side pavilion) —_ E
Pendhapa (Front hall) —_ \
Teras (Terrace) —._
> Gandok (Side pavilic
laman (Courtyard)

Regol (Gate) A gy Gandok (Side pavilio

Vi

Figure 1.8 Sample [B] of the Javanese house: Giiigilan.

The figure shows that the semi private spacesem@ [gate], front yardgandhokandpendhapaThe
private spaces adalem andsenthong
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Figure 1.9The present Plan of sample [B] of the Javaneseehous

The figure shows that the changes are: the houdieigded by two parts [see the wall in the middle];
regol [gate] become two gates; and batik processieryice area] unutilized. The stability is shown
by senthongas private space, apgéndhapaas semi private space.

) \ : i I 2
R

Figure 1.10 The picture of Javanese house sholwmfont yard anggeendhapawhich is now covered with bamboo curtain.

Figure 1.11The picture of Javanese house sample B showingdire space or living roomdélen)
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5.1. Continuity and Change of Space Usage

The survey shows that batik productions in thislibg have experienced changes from a house as a
processing-place to both a processing-place anketplace. This change greatly shaped the way the
batik marketing itself was conducted. In the padikis were sold in theKlewer’ market (city textile-
market of Surakarta). Today batiks are sold in Jaeanese houses, particularly in gendhapa
hence thependhapabecomes the ‘showroom’. On the other hand, tempoaativities have been
conducted in thependhapa such as wedding partiepengajian (religious activities), communal
meetings etc. Due to its need to accommodate tlilkeibdustry, the main house and tii@emis also
arranged as the showroom, even though this roomrmeaningful for the inhabitants as their
transcendental domain. The extension of the Jaeahesse is thgandhok(attached/side pavilion)
which was used to facilitate daily activities irethast, is now changed as a place to print bdtiks.
contemporary usage, the Javanese house refemsitie aariety of modern life style.

As mentioned before, some of the Javanese houd€ampong Laweyan have building extensions,
called gandhok(attached/side pavilion)pjen (front attach pavilion), andmah mburi(back hall)
Most of the extensions are used to facilitate loegssing of batik.

a. Design and Construction Regulations

In order to adapt the changing uses of space, dhangse house needs design and construction
regulations. The Javanese house needs new regasldio building renovation, such as building
coverage, building material, fagcade etc. The regulashould consist of detail arrangements for the
interior such as doors, windows, tiles, and walbuaos. In exploring the spatial aspects of processi
batik in the Javanese house, it can be concludsdftiture standards should consist of circulation
(flow) standards, batik display arrangements, bstkage, and fitting-room.

VI. SUSTAINABLE DESIGN AND CONSTRUCTION IN THE JAVA NESE
ARCHITECTURE

The Javanese house should be maintained the apitte of building constructiorkawruh kalang

From the research, the writer explored the changingpace usage in the Javanese house. Then, the
problem is how to educate the design principleheflavanese houses with the dynamic use of space.
Concerning the sustainable architecture, | recondi@@rarranging a design guideline for inhabitants.
Firstly, the design guideline should consist of tbacept from both the traditional Javanese hoode a
the contemporary Javanese house. Secondly, a csmpanf a previous spatially used and a
contemporary spatially used in Javanese house.
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3.1.21
THE SPIRIT OF REVITALIZATION VERNACULAR
ARCHITECTURE:
RESPONSE TO DECLINING ENVIRONMENTAL QUALITY

Priyo Pratikno
Duta Wacana Christian University, Yogyakarta
inipriyo@yahoo.co.id

ABSTRACT

The development of technology and building materiglvery influential on environmental
sustainability. The use of eco-friendly buildingtenals alternatives is very urgent to meet
the increasingly demand for housing in particulardaurban facilities in general. Architects
apology, they pressed and inevitable fabricatiortanals, because it was difficult to obtain
organic materials in large quantities. The orgabigilding materials such as bamboo, wood,
stone, marble and even, can only fulfill its sumding environment.

The spirit of moderation focus in the design amttaire that is based on empowering
possibilities of technology, local carpentry skélisd natural materials to produce unique for
each region. As efficiently and minimum possiktitin creating buildings, and avoid waste
in many aspect and cost.

(1) The sense of belonging to the local culturel social environment

(2) Using technology and local resources, and esgion of craftsmanship

(3) Realizing that local nuances by a good dedieechnological, and cost-effectively.

The indigenous architecture and the new, moderhitecture, is a series of cultural events.
So, itis a new way of thinking to the new aestBetnd meaning.

Key word: frugal, sustainability, and local culture
l. THE SPIRIT OF ARCHITECTURE TODAY

The practice of architectural design was releasedc fprogress in industrial technology.
While the fabrication of the construction industygnerated a lot of residues, waste, causing
environmental not sustained anymore. The processhafonmental degradation sometimes
not so subtly detected, either on particular place time, then will be effected in long-term
consequences.

The propaganda of the use of metals, such as almmifiberglass, asbestos, stereo foam, was
mistake and misleading. The producers always satyttie materials were not destroy the
environment like forest or mountain and sea, artdspend a natural organic material, making
the environment clean. The environment degradatery worst, because reclamation rare,
not to say never. In many areas such as SumatpaaPanvironmental damage is not offset
by benefits to the surrounding community. Now, éxploring these material not only affects
the damage of the environment, but even worseatsec misunderstanding the problem of
architectural design.

Many architects who apologies and argue, they drteeuse material fabrication, because it
was difficult to find organic materials in large ajdities. The reason that organic building
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materials, like bamboo, wood, stone and even lagble, can only fulfill its surrounding
environment. With a loud they challenge that can possibly create a new city, tall
buildings, avant-garde architectural by using looailding materials. No wonder the local
construction materials end and finished. No pldacalan the realm of architectural aesthetics.
They necessarily believed that in global era spintl universalism, architect not dwell on the
local materials and locality only.

Il.  THE SPIRIT OF GUERILLA ARCHITECTURE

In Ubud, Bali and other tourist areas that richuratand beautiful landscape, many foreign
architects do the experiment architecture with llouaterial and local wisdom. They try to
understand the indigenous culture and the popuide, o response people taste. They
designed by utilizing the excess-owned locus wg&ctic, local, potential nature. And the
amazing architectural design is born. The new ovdes proposed, which the local culture
and local taste with novelty indigenous lifestylée range of distances between local culture
and foreign architect culture causes them to lookencharming than indigenous architect to
understanding Bali culture. Not just a sense of Bala place to tour, but the further he felt
Bali as a place to recognize the essence of oflnoseal.

Alternatives architect, including humanist and sasti share about the importance of
determining the future for this nation. They tryfiod a more appropriate way of looking at
the culture that had been fashioned of old Ind@megeople. There was importance on
revitalization of traditional culture and local w@&m that has tested. Habits of local
communities, and things of the past, local reliesstarting point for the future. Revitalization
of old buildings, as well as the reuse of old bnidg, lawasan on several successful projects
is real image that we can see in many places.

But in many case it is not adequate yet. Still nakernative and ideas that can change the
way of thinking in architecture design. Utilizindpet junk of traditional house element,
lawasan using non-permanent building materials or sing#yni-permanent building, is a not
necessity be felt as a pain and compulsion. Archite paradigm in this opinion is to use
natural resources carefully, not excessive or aiag but agreed the standards.

The material utilization through recycling and reus still not enough feasible in the work of
architecture. Walls should be made of brick or ceteblocks, floor tiles properly, the roofs
made of tile or asbestos, window gla¥aco at least, is still irreplaceable standard in
architects and the public thought. Bus frameworkt@ascrap metal, is not yet properly used
as a kind of caravan house. House made by cardbmajmastic is notpopular. Waste
treatment also has not been done on a large ssadenow the wood dust residue furniture
easily found in every office and residence in sitie

lll.  THE SPIRIT OF UGAHARI ARCHITECTURE

Ugahari means frugal. Ugahari architecture spirit focusedthe design based on the

empowering possibilities of technology, the abildf local crafts and natural materials to

produce unique for every place and region. As ieffidy and as minimum as possible in

realizing the building, and avoid waste in evergexs. The little is enough, to realize a lot of

demands by a little physical form.

(1) Sense of belonging to the local culture andemporaneity, necessarily sharpen the focus
of the design to the needs of site and social enwment
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(2) Using technology and local resources, avojdica by presenting a typical expression of
skilled artisans

(3) To realize the design of nuance localities biotlthe formation, technology, and cost-
effective in providing excellent service.

This concept is a backed of international phenomanovement. It is not about globalization
problem solving because it does not present the ingle method for every people and any
places. This concept is an alternative idea, totréaven by the argument that the industrial
world has been actual powerlessness of ends mdeiuwwhaving to leave garbage, toxins and
environmental damage. Ugahari, promoted by Bruna Eeundation based in Italy. Invite
the architects to design with their argument;

(1) Building materials (recycled, alternative, natural)

(2) The construction process
(3) Financing

(4) Leisure and quality of life
(5) The quality of spatial

(6) Impact low environments.

IV. EXPLORING THE SPIRIT OF LOCAL ARCHITECTURE

Back to the past is not always easy. Life is mqtamd motion should give newer meaning to
life. Presenting local architecture, architecturehe past, and then use it in totality, for the
benefit of present and even for the future is theadence and moral collapse. Architecture in
the past should be criticized in an objective, kimg more deeply, to find his identity back.
There are obsolete things that need to be abandamet there are still relevant to be
developed again.

Various studies on local architectural began papulae books about Javanese House, the
work by Arya Ronald, 1997, explain the positionJafanese architecture in its cultural, social
and mental health community. Book re (constructiohYava Architecture, work by Josef
Priyotomo, 2006, is a important research work icaloarchitecture, especially in Java. At
least two books can be the starting point for geimey ugahari architecture. Both provide
new opportunities to improve understanding of lcaahitecture, that is always and most,
discussing visual aesthetics.

Ugahari Architecture is important for the futurepecially for the fast growing, high density
state like Indonesia. Efficient, not excessive, ctional, symbolic, and comfortable, is
something unit that fought. While the local arctiteal is lessons that have tested, its still a
symbol for most people. One and another can becated based on the fundamental things,
like the level of usefulness, and the level of ie13g

Based on this understanding, the shape and teciotiitecture become part of a work that
gives preoccupation for architects to be explofidee method of precedent in architecture is
born, jargon and naming of the style, and so ofor&fto bring local customs and culture-
specific will give a new enlightenment. Thus therkvof imitating the shape and plagiarism
will not earn a place. Architecture becomes a r@tesather than desire.
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Figure 1

The frame structure in simple system, open
plan, but hierarchical. Central manifestation
focus, and its space without activity. 'Central’
very strong, but in fact is rarely a functions, and
left blank. A space that formed a tight and
tangible by the walls and roof brings emptiness.
Real and virtual present simultaneously.

Figure 2

Structure system unique so distinctive, is the
local potential for further development towards
the needs of space and building diverse
increasingly. Through a systematic series of
dimensions of each element, beams and
columns, will determine the proportions and
aesthetics provided a specific symbol, both for
users as well as the typological function.

Figure 3

Born from the nature, manifested as a natural
material, becomes a part of nature itself. Local
architectural fully follow its natural condition.
Now the higher the density of occupancy,
particularly in the cities, does not mean unfit
and outdated. Ugahari architecture is a chance
to revitalize the local cultural for the welfare of
society, through various own way.

Figure 4

It takes a week and only handled by two
carpenters, two aides to re-establish a series of
pendapabuilding, size 9m x 10.5 m. There's
hardly any equipment is required other than a
bamboo ladder and temporary crutch. A
sophisticated architecture system so that
energy-efficient and cheap. It's only need
craftsman, who knows the technique of timber,
that while this number decreases.
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Figure 5

Construction building system is very simple, scegdimplify to assembly. Just to put and
tighten every joint of beams and columns by hamiecking two beamssunduk kili,in
perpendicular are very sturdy even without naboilt.

Figure 6

Sanggit means accuracy, the key word to creation of abdieuse. Various conditions,
such as wood type, size and grafting techniquepraferred because it will determine the
level of comfort and architectural proportions.
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Figure 7

The goals ancient architecture revitalization isweting the work of the past with
contemporary issues. Starting this process withnoperspective and objectively,
creativity work required that can enhance publiprapiation.
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Figure 8

Look about architecture as an important part o&unrlifestyle, will bring us to improve the
divers creativity. Diversity becomes the key, sattsolving of the problem will always be
different according time and place. In this casshiéecture position is very strategic.

V.THE SPIRIT OF ARCHITECTURE FOR THE BETTER FUTURE

What about the life of the city whose populatiorgiewing rapidly, high density, while the
dwelling space is relatively narrow? How modernud ‘homy' can be directed through the
creativity of architecture? How with the poor peopli city who (also) need a house?
UgahariArchitecture offers a space for different temper&evide an alternative choice of
fabrication building materials, in order to keepegmn environment. Utilizing material
surrounding us, with friendly technology, effectiemergy saving, realize the quality of prime
space, specifically, and anti-imitation. The gaal €ultural diversity and meet the physical
and mental needs of our society come true.
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3.1.22
THEORETICAL UNDERSTANDING AND ANALYSIS MODEL
ON DISASTER PREPAREDNESS AND POST-DISASTER SPATIAL
TRANSFORMATION OF THE INDONESIAN INDIGENOUS CULTURE
OF DWELLING

Gregorius Sri Wuryanto
Duta Wacana Christian University, Yogyakarta
INDONESIA

ABSTRACT

This paper presents an approach for socio-spati@lgsis upon a post-disaster spatial transformatiorthe
context of Indonesian post-tsunami and post-eadkeuculture of dwelling. This theoretically apprbas
proposed a framework for theoretical understandadgput socio-spatial relationship that link peopleda
environments. It is intended to define theoretigastruments for developing criteria of the spatial
transformation analysis and studies on sustaingblgt-disaster culture of dwelling.

The analysis model derived from historical intetpt®n in questioning what ways and on what basipéople
react to environments; how do they create theirifahland give the meanings of their environmenteim of
creating culture of dwelling. This historical infeetation will be a starting point to construct &lcsettings and
their spatial patterns as spatial analysis modetl dheoretical instruments in finding suitable appcbes for
understanding the current phenomena of post-disagigtial transformation in Indonesia. Which in tuthese
approaches will be valuable contribution in finditlge significant roles of indigenous culture of ding in
disaster preparedness and post-disaster transfaanat

Case studies will be focused on socio-spatial asisigf the post-disaster community developmenbgiaiarta
Indonesia as the study model to observe indigestasegy in different levels of spatial transforioat and
disaster preparedness.

Keywords: Theoretical framework, socio-spatial lgses, Indonesian culture of dwelling, , sustairealplost-
disaster spatial transformation

l. Culture of Dwelling: Weaving Environmental Meaning between Habitat andHabitus

Human habitat is the environment in which humamggiexist and interact. The term habitat
comes from ecology, and includes many interreldemtures, especially the immediate
physical environment, the urban environment ordbeial environmentEnvironment itself
can be seen as a series of relationships betwasgsthnd things, things and people, and
people and people. These relationships are ordédy s, they have a pattern and structures —
the environments is not a random assemblage adshand people any more than a culture is
a random assemblage of behaviors or beliefs (Rapo@82, p.178). Meanwhile Habraken
mentioned that intimate and unceasing interactetwéen people and the forms they inhabit
uniquely defines built environment (Habraken, 2000)addition, Habraken argued that built
environment is universally organized by t@eders of Form Place and Understanding
These three fundamental, interwoven principlesespond roughly to physical, biological,
and social domain.

When environments are being designsplace, time, communicaticand meaningas four
elements are being organized (Rapoport, 1977)itively, spacecan be understood as the
three-dimensional extension of the world aroundtls,intervals, distances, and relationships
between people and people, people and things,slEng thingsSpace organizatiois, then,
the way in which these separations (and linkagesumand is central in understanding,
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analyzing, and comparing built environment (Rapgpb®82, p.179). In addition, Rapoport
defined that people, however, livetime as well as space — the environment is also terhpora
and can, therefore, also be seethasorganization of timeeflecting and influencing behavior
in time. The termcommunicationrefers to verbal and nonverbal communication among
people, whilemeaningrefers to nonverbal communicatimom the environment to peopla
other words, when people defining the meaning eirtnvironments by conducting verbal
and nonverbal communication based on their peme@nd worldview is leading us to the
understanding dfiabitus

Habitusis a complex concept, but in its simplest usagddcbe understood as a structure of
the mind characterized by a set of acquired schensansibilities, dispositions and t&ste
The particular contents of the habitus are thelreguhe objectification of social structure at
the level of individual subjectivity. Marcel Maud$siefinedhabitusas those aspects of culture
that are anchored in the body or daily practicemadividuals, groups, societies, and nations.
It includes the totality of learned habits, bodikills, styles, tastes, and other non-discursive
knowledge that might be said to go without sayinipr a specific group. Furthermore,
Pierre Bourdiet? elaborates on the notion of habitusexplaining its dependency on history
and human memory. For instance, a certain behavidrelief becomes part of a society’s
structure when the original purpose of that behaeiobelief can no longer be recalled and
becomes socialized into individuals of that culture

Furthermore, in place of an unsustainable dichottwtyveen objectivism and subjectivism,
Bourdieu proposes a ‘theory of practice” (BourdiEi{7). ‘Practice’ refers to the ongoing
mix of human activities that make up the richnetsweryday social life. According to
Bourdieu , social practices neither represent tlogking out of objective social laws
operating, as it were, behind the scenes, nor #t@m the independent subjective decision-
making of free human beings. Instead he arguespitzaatices arise from the operation of
‘habitus’. The concept of habitus is absolutely tcainto the Bordieu’s work. It is the
mediating link between objective social structusesl individual action and refers to the
embodiment in individual actors of system of soc¢iatms, understanding and patterns of
behavior. Moreover habitus is both the product gederator of the division of society into
groups and classes. Habitus is thus shared by @pedgimilar social status, but varies across
different social groups. In a clear explanationhituss in Bourdieu’s formulation is a set of
dispositionsthat incline agents to act and react in certaiysvd he dispositions generate
practices, perceptions and attitudes which arelaeguthout being consciously coordinated..

What then, is the relation between dwelling andséhthinkings above? There is a certain
thoughtfulness necessary in dwelling, accordingiéidegger. Our everyday lexicon can and
does direct our minds away from the true meaning!wdt it is to dwell and to build. When

building becomes associated with mere construationouses, offices or shops, it becomes
habitual and we tend to forget what we mean bydmgl (as dwelling). For Heidegger, this is

% 5cott, John & Marshall, Gordon (eds)Dictionary of SociologyOxford University Press, 1998

24 Mauss, Marcel.. "Les Techniques du corpiSurnal de Psychologi&2 (3-4),1934. Reprinteih Mauss,Sociologie et anthropologie
1936, Paris: PUF.

% Bourdieu, PierreQutline of a Theory of Practic€ambridge University Press, 1977
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a very meaningful semantfcshift: "something decisive is concealed in it, eyndwelling is
not experienced as man's Being; dwelling is nelveught of as the basic character of human
being." It is precisely our everydayness that dalls understanding of dwelling, which thus
makes it harder for us to dwell as mortals. Thétof dwelling does not die; rather, becomes
atrophied and hushed.

Building is the activity that produces, that bringgngs forth, either through cultivation or
through construction.... All human being involves lBing, and so stands in an important
relation to the Greektechne,” itself understood by Heidegger in terms of thecldsing or
“letting-appear” that lies behind our word “techogy.” Yet the productive activity of
building is not simply identical with technology,tiv any technique, nor with any technical
enterprise such as architecture or engineeringldiBgi is that mode of productive activity
that articulates the world in a way that allows farman dwelling. But this means that
building must be understood as arising on the basdwelling rather than being that on
which dwelling is itself based. Thus Heidegger @sitthat “Only if we are capable of
dwelling, only then can we build*Building is the productive activity through whitluman
beings make a place for themselves in the worldsanoly means of which their own dwelling
is articulated.

In Heidegger’s later thinking, however, it beconoe® of the central ideas in his articulation
of the enriched conception of place, one that mhetuboth spatial and temporal elements to
which human being is tied. In this respect, it imigtake to see the notion of dwelling as tied
to some pre-modern mode of life. Not only does thterpretation renders the concept
superficial but also constitutes a highly partedaing of Heidegger’s articulation.

What is at issue in Heidegger’s talk of dwellingnist a comparison in the “quality of life”
between different historical periods but, rathke hature of human being as intimately tied to
place. Dwelling is Heidegger's name for the topatagmode of being that belongs to human
being—not merely the human in some selected histbperiod but to the human “as such.”
(Malpas, 2006)

[l. Culture of Dwelling in the Process of Production and Consumption Space on the
basis of Everyday Life’'s Spatial Practices

In The Production of SpaceHenri Lefebvre (2007) argues thapace is continuously

produced through various human actions and undagskAdhering to a Marxist tradition

of thinking, Lefebvre tends to favor the conceptpodduction (‘production of space’) at the
expense of consumption. In addition, space is mbt produced; it is equally consumed or
becoming a space of consumption. Consumption isyavepatial: it is based on the spatial-
aesthetic arrangement, associations, and displagowimodities in social space. Lefebvre
gave greater emphasis to the rise of advertising) the media, the expanding role of
consumption in daily life, and the increasing syszation of urban life. He considered

% Semantics (from Greefemantiké3is the study of meaning. It typically focuses oe thlation betweesignifiers such as words, phrases,
signs and symbols, and what they stand for.

2" Heidegger, M., “The Thing,” ifPoetry Language Thoughtans. Albert Hofstadter.NY: Harper Row. 1971
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everyday life more significant than work itself iletermining experience and social
transformation.

In accordance with Lefebvre, both space and thditgyaroduction/consumption are thus
dynamic concepts based on practices. When thennotispaces of consumption is employed in
this theoretical analysis, it is used in this fladd fragmentary manner, both embodying a
produced space and the dual nature of consumptean donsumption as the termination of
production/consumption as a form of production)a&s of consumption are in brief;, a space
of becoming, aspace where consumption is taking place, where cumdhitras are
appropriated and used. Thus the notion of spacesrumption is not intended to serve as a
fixed and ready-made construct but rather to sasvan ideal type model for an emerging form
of social space.

According to LefebvreSpatial practicerefers to the production and reproduction of spati
relations between objects and products. It alsauresscontinuity and some degree of
cohesion. “In terms of social space, and of eachipeg of a given society’s relationship to
that space, this cohesion implies a guaranteed tdveompetence and a specific level of
performance” (Lefebvre, 2007, p.33).

What seem most relevant to architects today areuheral dimensions of Lefebvre’s critique
of everyday life. His rich, complex, and joyousiers of transformation serves to counter, on
the one hand, the banality and mediocrity of mast built environment — the product of
technical rationalization and market forces — amthe other hand, escapism, heroics, and
machismo of so much contemporary architectural ghoyMcLeod, 1997, p.27). From the
perspective of everyday life, such neo-avant-gatdategies as ‘folding’, ‘disjunction’, and
‘bigness’ deny the energy, humanity, and creatiemybodied in the humble, prosaic details
of daily existence. In this context, McLeod (19@¥Xplained that Lefebvre’s desire to ground
philosophy and culture in the everyday — in theiostiof ordinary choices — offers an
important check to the deracinated rhetoric andtieglsclaims that continue to be propagated
by the neo-avant-garde. Everyday life embodiesnaedhe direst experiences of oppression
and the strongest potentialities for transformation

lll. Culture of Dwelling: from the Indigenous Knowl edge on Disaster Preparedness
towards Post-Disaster Spatial Transformation

The traditional houses and settlements of sevaratifed ethnic groups of Indonesia are
extremely varied and all have their own specifistdry. In Reimar Schefold’s view (2003),
the vernacular building traditions of Indonesiaresent an architectural heritage that is
spread throughout a vast region in maritime Southéesia, inhabited by groups with
different linguistic affiliations. Despite the gtediversity of local forms, the houses display a
range of common formal features that reflect botlbasic prehistoric relatedness and
continuous later contacts in this architecturddfief study. In his analysis, Schefold consider
practical and social reasons, aesthetic princi@ad, symbolic meanings. The symbolism is
sometimes secondarily attached to the form; othmeeg it is a case of ‘form following
meaning’ that is, where the execution of a formesgpp to be modified by symbolic ideas or
even entirely motivated by them. It illustrates thadamental meanings of the house in its
technical construction as well as its symbolic mess. The multifarious ways in which this
heritage is given shape in each local situationr h@tness to an amazing creativity in
adapting to regional circumstances and social adsng
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If we consider culture as a giant process of legyrand transforming so we then could say
that culture of dwelling transforms following the@csal changes and its transformation
process. The main issue in this context is thushd@nic change as it affects houses and
settlements as parts of the built environment, bothheir material aspects and in their

functions as objects of social value and meanirpé®ld, 2003, p.6). Moreover, since most
houses are parts of settlements and are arrangsdne kind of ordered relationship, the
spatial layouts are included as well. While the rm@sue is change ‘through time’,

synchronic variation or change ‘through space’ aisceives much attention. Indeed, the
variation itself often demonstrates that changesuih times do not become manifest in the
same way in all buildings. At the same time as sofmthese represent the latest results of
past developments, in other, more conservative ,om@sous archaic traits continue to

survive. In this sense, synchronic variation imted houses in a given region can play a
crucial part in the reconstruction of the course l@¢al processes of transformation,

particularly in cases where available historicalirees prove insufficient for purpose

(Domenig, 1992).

Change in a house form may of course also invoh@nges in its structural framework
(Schefold, 2003). This often makes it difficult tealize that a complex building was
historically developed by successive addition tesmaaller core. In whatever guise the
variation appears, however, it is always worth logkfor evidence of structural indications
that shed light on the course of development withirgiven building tradition. As an
architectural analysis approach, the study of srat change and variation, a typical
component of the architectural approach, shouldnbkided much more frequently in in-
depth study of vernacular buildings.

It is reasonable that Indonesian archipelago wisclocated on the critical natural disaster
areas makes vernacular houses of the Indonesiagigagter cultures of dwelling developed
their own local knowledge about how to live harnously with the nature (including how to

defend against its disaster). It is expressed @ir tbonceptions of spatial order, tectonic
culture, building techniques and the usage of swebée local materials like bamboos and
wood. Nevertheless, modernization process thabdoites modern way of life system, new
techniques and specialization in building culturereg significant influences in their

transformation process.

Indonesian archipelago is located on the criticalural disaster areas of tsunami and
earthquake. Hundreds million inhabitants live daagely on this tropical archipelago
throughout the years. Hundreds thousand peoples kiéed during the massive tsunami and
earthquake disasters in 2004 (Atjeh and Nias) &b AYogyakarta and Centre of Java
region). One of the most visible consequencesaddttisasters is the widespread devastation
of houses. This explains why many humanitarian eigsnare increasingly focusing their
recovery assistance in housing reconstruction. Mleekess, the complexity and cultural
sensitivity in housing and the links between theiltbenvironment and sustainable
development are sometimes still not fully appredat Most post-disaster housing
reconstruction projects are agency-driven and laverrowly technical approach (Twigg,
2002). They entail the employment of constructiompanies that consider modern building
technologies the only option to achieve hazardstast houses. Organizations that in normal
times are committed to sustainable developmentaninemergency context often make
technological choices without keeping into accowafcio-cultural, environmental and
economic implications (Barakat 2004, Duyne 2006).
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The challenges of housing reconstruction projatthe post-disaster situation are similar to
those challenges met in many low-cost housing ptejm developing countries. However, in

the post-disaster situation, there are some addalienges: (a) the scene is generally very
chaotic and resources are in scarce supply, witluleaneous projects being launched by
numerous local and international organisations Housing and infrastructure repairs, for

livelihoods creation, and for a range of other ab@rogrammes, (b) projects must be
completed as quickly as possible to foster recowany to satisfy donors who want to see
results and (c) the post-disaster period is gelyesglen as good opportunity to engage in
activities that will increase the level of develogmh and reduce vulnerability to future

disasters, implying that projects must be impleradntith sustainability in mind.

Nevertheless, on one hand the quick housing rexanstn projects speed up post-disaster
urban transformation process in order to recoveader-affected urban life and socio-
economic activities. On the other hand, the faahdformation driven by non-local and

modern approaches could endanger the sustainadiilindigenous cultures of dwelling since

sometimes the transformation process itself doess take into account socio-cultural,

environmental and economic implications.

IV. Analysis Model and Case Study

In the context of finding suitable approaches foderstanding the current phenomena of
post-disaster spatial transformation in Indondasia,important to learn how people (local and
indigenous) in particular area view and interadhwheir environment; whether or not they
have local knowledge that help monitor, interpred aespond to dynamic changes in
ecosystems and the resources and services thalepgeperate; and whether or not their
knowledge can be used to design appropriate intdores, including disaster preparedness.

For those grounds, morphological study is an attetopinvestigate how the pre-disaster
social structure and cultural system give contidruto characterize spatial patterns of the
production of space with its culture of dwelling tre different levels of the post-disaster
spatial transformation. This study model will a#lly observe and analyze to introduce and
identify the conception of spatial transformatiavhich is driven by culture of dwelling,
socio-economical condition, and emergency situatipon the post-disaster reconstruction
and community development. In the morphologicatigtunterpretive-historical research is
an important qualitative method to analyze and atlect as much evidence as possible
concerning pre-disaster spatial order and architatforms and meanings of the indigenous
culture of dwelling and its domestic setting oftleehents. This requires searching for
evidence, collecting and organizing that evidemas@luating it, and constructing a narrative
from the evidence that is holistic and believaBleroughout the process, interpretation is the
key as it should be developed correlations andataeiplanations among those historical
evidences.

To develop actual understanding of the post-disaspatial transformation, there are
theoretical instruments to be used in order tongefind interpret correlations and causal
explanation between spatial behaviors and spasiakformation. InThe Production of Space
(2007), Lefebvre defines ontological transformatanspace asived (Intuitus), Perceived
(Habitus) and Conceived Space (IntellectuBy employing this triad instruments it can be
developed actual understanding and interpretatiotheo post-disaster spatial transformation
on the basis of everyday life’'s socio-spatial dwe In addition, to understand
environmental structure, elements and configuratimnst be designated in ways that relate to
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the actions of agents. Because transformationteeBoin agent action, it highlights parts and
configurations under agent conffol Nevertheless, some of post-disaster housing
reconstruction projects have introduced new bugdigstems and building culture without
certainly involving indigenous knowledge and conepeies of the affected community as the
most important agents of transformation in a pgrakory based development. In turn, it will
create anomaly in the process of transformationclwloppressed indigenous culture of
dwelling must be hardly adjusted to the new buddsgstem.

In the post-earthquake reconstruction project don®omes for the World in Nglepen New
Village Prambanan, Jogjakarta — Indonesia can lem $bat extremely new concept of
building form and spatial structure being adjudiethe previous existed culture of dwelling.
This case study analysis showing how the indigemoilding culture is being ignored just for
coping the dangerous earthquake hazards by intmglucew safe building style. But
adaptation process that showing insisted spatiakadents creates unique spatial practices
(habitus) when the dwellers try to give the meaniigheir new built environment. This
natural process works as the consequences of audtxachange.

The reconstruction project in Ngibikan Village Balnfogjakarta — Indonesia shows a more
participatory concept where local knowledge anddmg skill have been fully appreciated
and actively involved during the process of recartdion. The new architectural construction
enlightens and intertwines smoothly with the ldaabwledge of building culture. However,
the new way of thinking about an earthquake respenisuilding construction is certainly
inspiring the local knowledge about tectonic cudtuvithout insisting a new building style.
Afterward, transformation process finds a strongeliae rooted on the indigenous culture of
dwelling.

V. Postscript

The understanding of the post-disaster spatiabtoamation on the basis of respectfulness
thinking-frame about indigenous culture of dwellimgquires new analytical tools. The
documentation of diverse and innovative productidnspace and its spatial practices in
reconstruction process could provide an alternateé box of ideas that could be used along
with other tool boxes to observe, understand, aedte diverse environments and to inspire
innovations. In order to substantially engage tlabitat and habitus, any research and
development should understand the local productibrspace and develop an empathy
towards the local inhabitants.
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ABSTRACT

It is amazing that cemeteries are ‘suddenly’ existhe middle of commercialized urban areas indbert city
of Yogyakarta. The growth of the city is fast efotigat reorganizing the cemeteries, the last daitn of the
living is hard to keep up with. The space for ikimd) is more imperative. So, as shown by the iy informal
sectors have changed not only the face of thebaityalso the way people value their culture. Unidter surface
of a bustling city, lies a basic question how titg dwellers of today will carry on their culturaleritage for the
future. It is a matter of changing perception abbig. The depiction of the informal sectors talks that the
growing of the city of Yogyakarta has inspired jggsople to do anything at their best to empoweir gxonomic
life. As a result it changes people perceptionwdtibe space they live in. This phenomenon carebiewed
through the fact that existence urban cemeteries umnoticed by most street passerby. It also a $igt
cemeteries are overlooked by the authorities yimgyto improve public environment.

Keywords: space, cemetery, commercialized urban area, death

l. INTRODUCTION

Cemeteries, for hygienic, socio-cultural and spaitreasons, are usually located at the edge
of a city. It clearly divides the space betweenliviag and the dead. However, the growth of
many cities at present has made cemeteries comesigtt in the middle of commercialized
urban areas. Noticed or not this condition is dbtumasign of disintegrated urban design and
plan that often overlook potential social and aatyroblem hidden under the problem that a
cemetery has toward the socio-cultural life itddests. Modernity has affected not only the
way people perceive their world but also theirtatk® in daily practice. According to
Hannerz, the growth of urban sectors in a Third M/eity is an attestation of a situation
where economic life has become the major concetheotity. It represents the construction
of space that intentionally created to accommotise=conomic drive which underlies it. An
important part that connects the all aspects iftyai€ how space is utilized by human. It is
due to the fact that city dwellers take parts ie thty life according to the opportunity
provided by the space in a city and it dependsam i is created through a design and plan
(Hannerz, 1980).

The social theory of space explains the correlabetween space and people lies on the
arrangement of people in space and the arrangeafegpace itself and how those two
conditions show in the way the society work andadpces itself (Hillier and Hanson, 1990).
It means that space influences behavior and speti@ahge consequently changes people
behavior. Following that condition a tradition atture of the people is likely to change as
well. Therefore, the success of urban design inlipawith urban planning can be
accomplished if attention in designing is also gite the social and cultural aspects which
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are preserved by the city dwellers. However, thatten receives the least attention in an
urban development program. As a result the urbamgdend plan which is expected to create
a better life for the people inside it ends up vathbiguity for the people in giving response
to their social and cultural space. The fact thahynpeople are unaware of the presence of
cemeteries in commercialized urban areas illugratav this matter slips off the authorities’
attention. This paper is a preliminary study abordan cemeteries that can be taken into
account to improve the urban design that aimsatrtiprovement of the life quality of urban
people.

Il. URBAN CEMETERIES IN YOGYAKARTA, IMAGE AND REALI TY

Yogyakarta is an example of an Indonesian city Wwhecdeveloped with a reference to the
national-strategic development program. Accordingte grand design of this city at present
is no longer submitting to the cosmogony concegghasnain reference as the time when the
city was built as a court city. To fulfill the neexd the present society which tend to be
economic and political motivated becomes a drive dotraditional court city such as
Yogyakarta to get involved in a competition withhet cities in the world in order to be part
of the world cities. It also changes the managematiern of the public sector which is said
as the outcome of globalization and the nationahemic crisis as well. For that reason a
business development concept called a strategin [aadopted in the plan for the
development of this city (Hariyono, 2010). Simitarthe development of other cities in the
developing countries, its development is recognimathly through its physical and economic
developments that usually express modern charact¢her than its traditional ones but
overlooking social and environmental aspects whighnot less important for a city to sustain
its identity. As a result, it promotes an uncon&wlbehavior in utilizing space (Hariyono,
2010) as it can be observed from the constructigdgaroporary and permanent structures.

Here, the dilemma may emerge for the people of hmey should treat the dead. People
usually perceive cemetery as a place where theglidisposes the dead. However, what is
disposed is actually not really vanished. It s&lnains with the living, the people, and occupy
the space. Lefebvre calls this space as an ‘alesqilece, meaning it can be everywhere no
matter it is labeled as a place for the dead. Hehasizes that in that situation the dead is still
exist among the living and even rules the livingfdbvre points out that monuments for the
dead whether it is a tombstone or a commemoratimeument actually provide evidence that
the dead has the power and authority to interfeediving (Lefebvre, 2007). It is also true for
cemetery. It becomes a source of identity for pe@pid to carry on with the custom underlies
it. Cemetery is a legacy from one generation tortbet in a strand of a tradition. So when
Yogyakarta wants to keep its identity and custopefiple perception about death, ancestor
worship and cemetery cannot be ignored.

The unexpected existence of cemeteries in growingwneercialized urban areas in
Yogyakarta is actually evidence that shows howrésidence experiences a shift in their
tradition as well as the identity. Of course thare always many factors behind a changing
tradition, however modern urban people tend to ls¢ivated by economic rationale when
come to make a decision about human welfare. Seidemnations fall on tangible materials
first rather than the spiritual ones. If a goodabak between those two aspects cannot be
reached, the disintegration of modern city life ethiwas economic driven will result in
cultural disintegration (Wertheim, 2007). It medhat a place like cemetery can no longer
support the present day urban people as a souratewfity. Shifting point of view from
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spiritual to economic has its consequence on tlarudesign. It impinges on the urban
design and plan which comes out of economic coscern

2.1. The cemeteries in the commercialized urban aae

Gejayan District is a fast growing urban area whafeandi Street lies. Its physical
appearance is a story of a cultural and sociakfoamation of a society. Thirty years ago,
there were only some patchy houses, shops, and garcah pekaranganyn that street so it
allowed the passerby to sneak a look in betweemsttieg of shops along that street. Now, as
the sides of the street are densely populated lkirels of shops, houses, cafegafung,
boutiques, and mini markets, passerby may not exalize that there are five cemeteries in
that area just on the side walk.

Affandi Street is a busy not-too-wide street witbeamanent road divider in the middle of it
to separate the heavy two-way traffic flow thatgesson it. The width of the street on its each
side can only accommodate two cars to pass sidgdey However, the street divides as well
as links some important areas that serve as reag{fleeducational, trading, and leisure areas.
It has transformed its surroundings from a quidskitt area into a busy commercial urban
area. The transformation took place as a resuhetity growth which was also accelerated
by the improvements of roads and streets to probvetter access to places that two decades
ago considered as distant. The mushrooming of bsses along the street has pushed the
cemeteries right into the middle of commercializeldan area.

The cemeteries in this area are old cemeteriesedBas observation on the gravestones and
interviews with some people who are connected thghplace such as relatives of the dead,
cemetery attendants, and shopkeeper or owner d¢faihge or shop next to the cemetery, it is
found out that they did not know exactly how olé temetery is. According to Ibu Yitno (85
year old) who spends all her lifetime in the Sodgavillage, Soropadan Cemetery which is
next to her village at that time was all surrountgdpekarangan (traditional yard with some
houses in it). She said further that the cemetery already there sindaman Kumpen(the
Dutch Colonial Era), at least as far as she coetdember as a small child. Pak Pringgo, a
man who lives near Karangasem Cemetery (Makamalhb¢ja) frequently visits her wife’s
grave who died in 2007 and buried there. He shomedsome gravestones that set side by
side next to the grave of his wife as belong tof&amily. According to him they have buried
their ancestor there for three generations. Sdaimly gravestones represent the lineage of
the family too. In another place, the Santren CenygtMakam Mirota Gejayan, JIl. Mawar),
there is a motorcycle garageefigkel motgrjust next to it. The owner lives there with her
family and uses part of the land as a boarding dddmsmale students. She said her husband
bought the land in 1993 from the local owner afjeéther with the boarding house which had
already been there. The reason for buying the Vaasl because it was inexpensive. At that
time their garage was the only shop there. Therotidings are some houses in the
kampong not far away from them. Up to the preskatprice for the land near a cemetery is
usually lower than the average price. Peopletsiilk, may be for psychological reason, that
it is better to have a house which distance frometeries if one still can afford the price.
However, in a developed urban area this kind ofighnd is put aside. They think they can live
side by side with a cemetery as long as they slespect to it.
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Figure 1. Aerial view of Affandi Street and the @geries. Source: Google Earth

2.2. People imagination about their urban environmet

The construction of space along with the existeofdbe cemeteries alongside Affandi Street
shows how people shift their values towards spheg tived on. As people’s attention is
absorbed more toward the development and expangioesidential and commercial urban
areas, the cemeteries are left alone and receigeldhst attention. People accept the
transformation of their city outlook as a naturabgess. The way they think about the
transformation is parallel to the transformationtleéir own life in experiencing the city.
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Yogyakarta, according to its development strategyaimed to be a metropolitan city
(Hariyono, 2010). The effort to reach this visicashnfluenced the way people imagine their
city. However, while pursuing the vision, they dot nvant to loose the city character in its
first place as a court city. It is precisely orsthmatter that the city identity is challenged Isy it
own plan of development. The city dweller seemsdbhave a clear imagination of how the
city will be in the future without keeping its madk identity as a cultural citjk¢ta budaya
while the identity itself rooted on their appre®at toward traditions and customs of its
people.

Taylor said imaginations about social environméat tommon people have and shared with
other city residents about their city are usuatipweyed in images, stories and legends which
become knowledge that justify their daily practi@&ylor, 2004). Yogyakarta, at its first
place, had been designed with the underlying caneepavanese cosmogony. This concept
has mutually exercised both by the designers amdcity dwellers so that the values
embedded in the design have been able to facilitetesociety to live according to it. As a
result the space provided by the concept has bklenta sustain the life of the city for a
couple hundred years. Magnis-Suseno noted that alk@gia which fortunately was built as a
capital city of Mataram Kingdom is more than a eemf social, political and cultural activity
for the Javanese at that period. People who limatibelieve that it was the magical center of
the Kingdom with the royal palace and the king lees ¢oncentration of cosmic power. It is
this understanding that conditioned the Javaneseepd of the state as well as a city
(Magnis-Suseno, 1997). It is a concept that shamed lived by people of Yogyakarta.
However, after generations, and with the cominghoflernity this worldview is diminishing.

It is no longer perceived as the only one undedstgnto live people life. If now Yogyakarta
people want to keep this city as a special prov{deerah istimewptogether with its ideal to
inherit the city as it was in the past, then thegjion is how the city will sustain its identity as
they wish when its city dwellers create and livepace which is not in favor of their own
aspiration. It is a challenge for a city to susténinherited identity that rooted in the past
while moving forward creating modern way of lifer the future.

Three central forms of social self understandinguabmodernity are the economy, public
sphere and democracy practices and viewpoints ¢f,a004). It is in accordance with the
present outlook of the urban design and plansdleatly aiming at economic prosperity. This
situation affects almost all life aspects of itsidents. Lefebvre said, “Occupants of the house
perceive, receive and manipulate the energies whiethouse itself consumes on a massive
scale” (Lefebvre, 2007). Comparing the situationpebple in a house and in a city, the
statement reflects the situation of the Yogyakartan people, who are adjusting themselves
with the urban design while trying to navigate th@esent economic and socio-cultural view
under the inheritance of the shadowing traditiomsthe past. The problem started, as
Wertheim noted, in 1870 when the modernizationhef East Indies cities started. The free
trade system applied to public economic along whité increasing urban population had
encouraged the development of urban constructiomas marked by the extension of the size
of an urban and the agglomeration of housings anthtercial buildings along the new roads
that had been built to facilitate the city (WertheiW.F. 1999).This condition produced a
society who were experiencing space according &ir tthaily practice while following a
certain model of city development constructed dfedint parameters. As a result ‘making
money’ seems to be most likely become the firsceam of people who live in the urban area.
Anything else can follow as long as it goes with it

This new viewpoint is stronger at present with th&oduction of globalization where
competition is becoming a way to survive. It metha attention to the living becomes bigger
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than to the dead so that the space for the livivaukl compete with the space for the dead.
Death, because of its natural character, is a tsalexperience. However responses to death
can be culturally varied. It is related to the aigithat they are accustomed to. Cremation and
burial are usually two options to choose. If crdarats chosen, there is no need to provide a
space for the dead. Yet, if burial is chosen aesghould be made available. It is also a matter
of how the family wants to commemorate the deadvafidnvolve a post mortuary ritual that
can be part of their everyday life. Those consegeerhave created a tradition that can be
observed at the old cemeteries along the Affandieébtat present.

2.3. From the Javanese perspective: cemetery, deatmd mortuary ritual

The existence of cemeteries is closely connectatiddife of a community in terms of the
relationship between the dead and the living. Rat teason, the way society takes care of the
dead member is a cultural expression performetdim everyday life. As Yogyakarta belongs
to the land of the Javanese culture, the peoplelhad by that tradition. It becomes an
identity that touches every life aspects of thepgtean this province that physically is also
expressed in the setting and design of their cemsteThis identity makes the Javanese
cemetery different from others with different redigs and ethnic backgrounds. Referring to
the gravestone designs, there are three commoas tfpEemetery in Yogyakarta namely, the
Javanese, Christian and Chinese cemeteries. Javesmetery, for example, are mostly used
by the Javanese regardless their religious backgras it can be notified from the by
inscriptions on the gravestones. Meanwhile, grarest in a Christian cemetery are decorated
with Christian symbols represent their religiousckmround though the dead could have
different ethnicities. The Chinese cemetery with various gravestones also has its own
characteristic. There are symbols from some ralgidackgrounds depicted in the
gravestones but the cemetery is designated oniph&o€Chinese community.

Here cemetery zoning is interesting to study. Baseabservation, a Javanese graveyard is
usually located at the edge of a village, on aag#l borderl{atas despadjacent to another
village. On the other hand, Chinese cemetery iatkat outside a town or a city, on border
line with the neighbor village. Christian cemeteayother type cemetery which exists in
urban area, is usually still located inside a taamad considered as old burial ground to. Its
historic past started when Christian colonial eestburied their family in an adjacent church
graveyard, thé&erkhoff(kerkop,Jw). They set their burial ground in the city sincethaé other
facilities are inside the city too. In the follawg periods that practice was continued by later
on local urban Christian community. The cemeterys i@cated inside the town but the
cemetery is no longer adjacent to the church yHEnd.cemetery zoning proves that it does not
only represent political, administrative or sodmlundaries, but also represents all cultural
traits exist in a society.

Referring to the types and the zoning of the cergethe study of cemeteries in Yogyakarta
can be scaled into three social pattern interpogtdor burials suggested by Hodder, namely
regional patterning, within-cemetery patterningd avithin-grave patterning (Hodder, 1982).
Based on surface observation cemeteries at Affatrdet can be studied through observation
of its social and within-cemetery patterning. Oris tlevel the Gejayan cemeteries can be
mapped through its regional and social significaw@hin the cemetery. As Hodder wrote,
regional cemetery usually set according to politiGministrative or social boundaries
(Hodder, 1982). So, actually the political and abboundaries of Gejayan cemeteries lie on
the social dimension of ethnicity expressed by eg@veyard. The administrative aspect is
related to the geographical location where they laated. However the burial zoning
tradition has changed, the present condition o&mrtemetery is not depicting the tradition
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anymore. Nowadays, all of those cemeteries areoanhed by the city and population

growth. The growth of the city has marginalized teenetery. Its zone status, instead of on
the border of an agriculture village as it useteaddut, is now located right in the middle of a
commercialized urban area.

Changing location of cemetery actually reveals hbes way the present day urban people
take care of the dead. It shows not only their eam¢oward the dead but also how they
perceive their own life it means that the notiooathdeath that someone has reflects his own
view about the world and the place for the ‘afteath’. The Javanese describes death in a
word that means ‘going homemglih), the returning home to become one with God
(Hadiwijono, 1983). So, cemetery is part of ‘home’is a house for the dead. This insight,
according to Pandian, can explain about the cneabibthe world, humanity and death
(Pandian, 1991) that someone has. It means thatshawone perceives a space that he lives
on and functions as human. For the Javanese, agnige been functioning as source of
spiritual life. Magnis-Suseno wrote this as thdédwing,

“The unity of the social and spiritual worlds iseenplified by the reference displayed
by Javanese for their ancestors. Their graves eanslied to solicit blessings, to seek
guidance when faced with difficult decisions ab@li promotions, money or debt
problems. Gravestones of one’s ancestors are desredecorated every year during
the month of Ruah, and most villages possess ageilshrine in which their founder
of the settlement (cakal bakal) is remembered.”"dMsSuseno, 1997).

The citation describes that according to the Jas@amngew about the world space is shared
between the living and the dead and both of tham taenefit from each other from that
relationship. Remnants of rituals found at Gejagameteries such as potsherds, incense-
burners made of clay, ashes and fresh charcoadsl cigarette lighters and dried offering
flowers on the gravestones are evidences that upeaple are still performing mortuary
rituals. It means that they are still keeping theadition, although may not be as active as in
the past, and connected with the space of the d&ametery may be marginalized, yet it is a
source of spiritual life for the society.

I1l. CONCLUSION

Cemeteries may post a challenge for urban desigmersirban planners since they consume a
great deal of space. Their historical tie to thenfi as a sanctified place of the ancestors
sometimes makes it hard to be relocated. A cemagenot attached to individual but a
community and they do not usually expect to remineplace of their ancestors from their
place. So they usually oppose to the idea of rélmcaCemeteries are indeed part of urban
aspect that makes a city lives. For that reasonstamable urban design should put into
consideration more on cemetery in terms of techraod cultural construction. A cemetery
cannot only be understood as a disposal site faddad but should be comprehended as a
cultural heritage of the society, for within it thee and sustainability of culture and identity
are depended on.
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ABSTRACT

Retain local identity while at the same time kegpip with rapid technological advancement
in the context of global challenges is of prime am@nce for multi-ethnic developing nation
Indonesia. Therefore, expression of local identity contemporary architecture is a

fundamental necessity for our living environmentjuding for Mamminasata Region of the
Makassar-Bugis ethnic groups in South Sulawesi.

This research aims to develop a model for the desigMamminasata-style contemporary
architecture based on shape grammar. Samples cemrordinary and 3 nobility houses of
the Mamminasata region which were selected purpbsitbased on topographical types,
building age, and originality of shape, form, sphtcomposition, and detailing. Analysis
results in identification of essential shape, ciisation of major and minor shapes, also
formulation of the ‘shape vocabulary’ and ‘rule sthata’. By means of Borland Delphi
program we present various possibilities of comjmss for contemporary architectural

design using essential vocabulary and grammatichemata. a distinctive architecture style
which appears to strongly recall the shapes commadamminasata Region. Accordingly,
we conclude that shape grammar model enables geoeraf locally-based contemporary
architecture by employing of modern-vernacular aeg-traditional shapes.

Concluding discussion urges further developmertheftry-outs in this in order to enhance
both quantity and quality of the generated shapéss leads to the formulation of guidelines
for future design of modern-contemporary buildingdoreover, other cases of local
architecture in Indonesian archipelago could adapt adapt the model in similar approach
and similar aims for the search of distinctive ciaers based on local wisdom. This do not
necessarily limit to architecture, but could cowaher types of built-environment such as
urban, landscape, and housing and settlement design

Keywords. shape grammar model, local architecture, contempodesign, Mamminasata

l. INTRODUCTION

1.1 Background

Nowadays Mamminasata region in South Sulawesi faces the I@nobthat its recent
architectural developments tend to ignore locakattaristics of traditional origin. We are

actually aware that characteristics of the traddloarchitecture proved to have been
compatible with local environment, particularly terms of maintenance of ecological
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balance, conservation of irreversible energy, arelgntion of global warming. However,

current architectural developments seem to haven bemre fascinated with alien

characteristics of vague origins which commonly iasompatible with the place. Uncheck,
this could result in the lost of local identitiehieh could lead to uniform and monotonous
characteristics of built-environments.

Retain local identity while at the same time kegpup with rapid technological advancement
in the context of global challenges in modern-congerary life is of prime important goal for
Indonesia as a multi-ethnic developing nation, adl vas for Mamminasata region in
particular. Creating contemporary architecture #hgiresses local identity is a fundamental
necessity to achieve such a goal. The search foo@el for the application of traditional
architectural characteristics to modern-contemgodasigns is thus an utmost crucial theme.

Previous research studies on traditional Bugis-Ms#a architecture commonly conclude

with typology and/or morphology of spatial and/arrhal characteristics and the changes
over time. These studies seem lacking of identibcaof essence pertaining to traditional

building shapes. Moreover, they also lack of furtdseploration towards proper application of

the essential shapes to modern-contemporary bgddi@onsidering that essential shapes —
both the major and the minor — constitute architedtattributes to be most comprehensible
by the public and most applicable to contemporagigh, the search for a design model
based on compositions of essential shapes woudeh loemost appropriate.

On the one hand, local identity formed by tradiébarchitecture in general has limitedly
derived from characteristics of residential buitghni.e. houses and palaces. On the other,
contemporary architecture in terms of building ty@&d scales has complexly developed in
accordance with advancement of human needs inmopotary life. Hence, necessity to apply
traditional architectural characteristics for valgocontemporary public buildings meets
difficulties in terms of appropriate shapes and positions. However, shape grammar theory
offers a method for the identification of essenshhpes and the ways to explore various
possible compositions of the shapes. Accordindig,dearch for a design model by means of
shape grammar method which is aided by a computeulaion technique would be
challenging. Thus, this research aims to develghampe grammar model for the design of
Bugis-Makassar modern-contemporary architecturehvig expected to be able to generate
“Mamminasata-style” shapes.

1.2 Objectives

Three objectives comprise: (i) Shape vocabularyBesnata: to identify essential shapes and
classify both the major and minor shapes of Bugakaédsar traditional architecture, in order
to formulate shape vocabulary and its rule scheni@t&hape grammar model: to develop a
model for architectural design through exploratiofigossible grammatical compositions of
essential elements in shape vocabulary and itssechemata with computer simulation aid
using Borland-Delphi program; and (iii) Try-out: test the shape grammar model for new
design of modern-contemporary public buildingsotder to test the degree of applicability,
the try-out needs to cover large-scale public it@&sl and amenities, such as: office,
apartment, commercial centre, industrial facility.

1.3 Theoretical Review

Three decades ago, researchers had previoushedantit studies on the topic of shape
grammar theory. Methods in both studies were gearaétand mathematic al analysis.
However, their aims limited to the examination &dnulation of shape grammar principles
pertaining to existing architectural design cases,the Mughul Gardens in Pakistdfig.1)
and Wright's Prairie Houses in USKi{.2).
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Case of Mughul Gardens (Stiny & Mitchell, 1980)
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Figure 2.
Case of Wright's Prairie Houses (Koning & Eizenheir§81)
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. RESEARCH METHOD
2.1 The Study Area: Mamminasata Region

Mamminasata situates to the southwest tip of SButhwesi Province, comprising Makassar
City (about 1.4 million of population) which is saunded by 3 Regencies: Maros to the
north, Sungguminasa-Gowa to the southeast, andlarakathe south. A number of small
islands scatter to the west of Makassar city.

Field surveys covered villages and islands, comrmgisPajukukang and Kasikebo of Maros
Regency (Coastal Areas), Baranglompo and Barang¢8duall Islands), Bulutana of Gowa
Regency (Hilly Area), and Patani and Patalassarigakélar Regency (Plane Areas),.

Towards 2020
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2.2 Analysis Technique

Analysis technique comprises descriptive, integire¢, formulative, and explorative,
involving 10 buildings which were selected througlaster and purposive sampling. The
cluster was based on geographical contexts i.dy hilea, low plane, and coastal area
including small island. Purposive sampling was Hase criteria of building age i.e. about 50
years and originality of building form i.e. steepdasimple gable roof. The samples comprise
3 nobility residences and 7 ordinary houses.

Computer simulation using Borland Delphi programves for geometric and visual analysis
in order to formulate shape vocabulary, to devedbppe grammar, and finally, to try-out
applications of the shape grammar model for caba®dern-contemporary public buildings;

2.3 Existing Conditions of Samples

Below is description of the 10 samples, each ctssisphotograph of the building and drawings of
the plan, elevation, and perspective image.
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Table 1:
The 10 Samples and Their Existing Condition
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. SHAPE GRAMMAR ANALYSIS

The following analysis identifies primary architedl elements which serve as ‘vocabulary’
of the shape grammar, and identifies the configumatule as schemata for the shape
grammar. {able 2).

3.1 Identification of Vocabulary: Architectural Pri mary Elements

The primary elements consist of: A. Vertically @raknts: (i) void space on ground resulted
from raised floor floor of the building siring—Mks; awabola-Bgs), (i) main house
(kaleballa-Mks, alebola-Bgs), and (iii) roof with atticgamakkangMks; rakeang-Bgs). B.
Horizonally 4 elements: (i) open verand#ego-degeMks; (ii) lego-lege-Bgs), (iii) main
house, side circulatiorjgmbang-Mks; (iv) tamping-Bgs), and service area (tamping—MKks;
dapureng—Bgs).

Result shows that: vocabulary in hilly area termge simpler for both nobility and ordinary
buildings, compared to ordinary ones, nobility 8ings differ in scale of elements and
complexity of schemata. Moreover, variety revealsxistence and position of veranda.

Table 2:
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The Vocabulary

NOBILITY

ORDINARY

VOCABULARY

VERTICAL
VOCABULARY

HORIZONTAL
VOCABULARY

VOCABULARY

VERTICAL
VOCABULARY

HORIZONTAL
VOCABULARY

HILLY AREA

LOW PLAIN

==

COASTAL AREA

&
| lln’ 'ﬂ

3.2 Identification of Rule Schemata: ArchitecturalConfiguration

The above TableT@ble 2) also reveals that the architectural configuratrariudes primarily:

(i) ‘repetition’, enabled easily by characteristiot single building mass, simple shape of
rectangular mass, and covering with simple gabtd; @) ‘mirror reflextion’, revealed in
possible positioning of entrance and stair, whetmeleft or right side pf the house, (iii) scale
modification, showed in possible blow up of scailgpired by 2 differing scale between noble
residences and ordinary houses; (iv) combinaticaboive configuration.

Such a basic rule schemata can develop furtheeandh as is the case of verbal language.
For instance, configuration considers: (i) gramriygoes i.e. prosaic type, poetic type; (ii)
grammar styles i.e. comparative style (such as riyghe style, pars pro totostyle), (iii)
accentuating style such as para-rhyme, parallelisrtlamation style); and figures i.e.
reflected figure, rotated figure, repeated figure.

IV. SHAPE GRAMMAR SIMULATION

The simulation consists of two parts: Firstly, &xig architecture as source of traditional
vocabulary and traditional schemata; Second, cqmbemny architecture as result of
simulation generated from possible schemata suchrepetition, scale modification, or
combination, whether in a total or partial way, avitether oriented horizontally or vertically.
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4.1 Shape Grammar of Existing Architecture

Table 3:
Shape Grammar of Existing Architecture
NOBILITY ORDINARY
SHAPE GRAMMAR FOR EXISTING |  SHAPE GRAMMAR FOR EXISTING
g
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= <
g b g
o |
2
(e}
= |
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COASTAL AREA
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4.2 Shape Grammar for Contemporary Architecture

Table 4: Shape Grammar of Contemporary Architecture

OFFICE | APARTMENT | INDUSTRY | MALL

combination combination combination combination
partial partial partial total = |
vertical combination horizontal combination

combination combination combination combination
total partial total . total .
vertical horizontal vertical vertical

repetition repetition repetition repetition

total artial 2 total =~
%orizontal phorizontal vertical combination

repetition repetition repetition repetition
t%ta ) total total partial |
combination horizontal horizontal combination

e . scale
partial partial . ota
combination horizontal combination combination

scale scale scale scale
partial partial total total
vertical vertical horizontal horizontal

The above table shows explorative examples of tigpes grammar for contemporary
buildings of several usage types, i.e. office boddrepresenting commercial type, apartment
building representing residential type, industbailding representing industrial estate, and
mall representing retail trading type.
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The schemata applied includes: (i) scale, repatitior combined scale and repetition
schemes; (ii) horizontal, vertical, or combinedibontal and vertical schemes; and (iii) total
configuration or partial configuration.

V. CONCLUDING DISCUSSON

The above analysis reveals a distinctive architectyle that appears to strongly recall
shapes common in Mamminasata Region. Accordingly, can conclude that the shape
grammar model enables generation of Mamminasatpesimthe design of locally-based
contemporary architecture of the future.

The try-out in this research needs to be furtheelbped to enhance both quantity and quality
of the generated shapes. This could result in ¢hen of guidelines for the future design of
modern-contemporary buildings, particularly in Mamasata region. Moreover, other cases
of local architecture in Indonesian archipelago ldoadopt and adapt the model similar
approach and similar aims for searching local dtara based on local wisdom. This not
necessarily limit to architecture, but also othgrets of built-environment such as urban area,
housing, and landscape designs. Accordingly, pstdeal architects and policy-makers may
find the shape grammar model handy for the creabdnappropriate contemporary
architecture and environmental design;

Application of the model will be most useful foretiereation of local identity on large-scale
structures of modern-contemporary architecture Wwhiecessitate high-tech construction
methods and novel building materials, for instarmmeanmercial facilities and amenities, inter-
regional transportation terminals, industrial stawes. Such type of buildings proves to be the
most prone to identity loss due to hindrances aifficulties in retaining traces of local
characteristics. Particular attention thereforedse® be paid for attempt to create both the
subtly perceivable characteristics and the obvioosiservable characteristics that strongly
evoke local identity in architectural design.

Large amount of research works remain and need tmbertaken for future research. Further
explorations of shape grammar model may cover uardevelopment aims, various usages,
and various scales that express local characts;istmong others: (i) Refuge shelters in post-
disaster recovery program: main objective is ta fout proper shapes for refuge shelters in
terms of local identity and maximum comfort whigticient construction time and cost. (ii)
Underground urban spaces for business developmmeitt objective is to bring out proper
shapes of underground spaces in terms of localtiigeand maximum comfort whilst
spatially attractive and economically beneficiail) (Vaterfront and/or off-shore themepark
development: main objective is to initiate propeaes of waterfront/off-shore structures in
terms of local identity and maximum comfort whilgisually attractive and dreamlike
expressive.
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ABSTRACT

Mandailing architecture as an unique culture in HoSumatera have several potencies that rarelyipedbl
The potencies like traditional settlements, trawfitil buildings and also the concept of Banua ang waterest

to discussed. The concept of Banua was one of @igeimous architecture as basic architectural design
Mandailing settlements. Banua has been used tonargdandailing settlement and also has been shioife
setting of Mandailing community, not only in miceale, like their houses; but also in macro schke, their
spatial environment.

This paper discussed about the concept of Banullandailing Architecture. The concept of Banua is a
cosmology of three world, namely (1) Banua Paggigj (2) Banua Partonga and (3) Banua Partoru. Banu
Parginjang (upper world) was a God world; God hawentrol over this upper world who called Datu
Natumompa Tano Nagumorga Langit. Datu Natumompa Nagumorga Langit believed as creator and one in
authority of earth and sky. This world is simbadizgith white colour. Banua Partonga (middle worldas a
human world, world for work with many activitieseeyday. This world is simbolized with red colouanBa
Partoru (bottom world) was a world for dead menaatled soul world. This world is simbolized withatk
colour.

The concept of Banua has been applied on traditibiélding models by pillar houses and arrangement
environment settlement by setting of traditionalmtauildings in the middle of huta.

Keywords : Banua, Paginjang, Partonga, Partoru and Huta

l. INTRODUCTION

The existence ofMandailing has been recognized since"leentury based on the word of
honor of Palapa Gadjah Mada on verseKdBawin Negarakertagamby Mpu Prapanca as
the expansion territory of Majapahit in 1287 CakaG5 AD). TheKakawinhand writing was
found atPura Cakranegard.ombok and afterward, Dr. J. Brandes from Hollgudlished it
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in 1902 based on its origin language and lettehn thie titleNegara Kertagama, loftdicht van
Prapanca op koning Radjasanagara, Hajam Wuruk vagalihahit (Lubis, 1986 : I, 1)

The settlement oMandailing onsist of some villages which their locations sgrea
Mandailing Juluand Mandailing GodangAt the beginning, those villages werata called
desa The pattern of the settle has been exists simedirst inhabitant came to this area. By
living as permanent residence, those people b town villages asduta. The newly
forming Huta could be a main village by processHdrja which is symbolized as a king and
a building namedBagas Godangs the mansion of the king and the other buildiagpo
Godangas public hall meeting arfSlopo Emeas the rice barrHuta village has also a large
yard Alaman Bolak Selangseutaag a place for all village activities which loata front of
Bagas Godanglubis, 1999:V1,82).

The interesting phenomenon &andailing settlement is that the pattern setting of the
building and its element form certain unique stuvet Their traditional buildings consist of
some types and each type has its physical chasd@tevith certain ornaments and symbols.
Each building and its element Huta has unique pattern based on conce@ariuawhich
has been believed since long time ago.

Il. THE STUDY OF MANDAILING ARCHITECTURE

2.1. The Belief System and Banua Concept in Mandaig
Before Islam came and became a majority religiomhisa area,Mandailing people had a
belief that this universe is divided into threetpanr calledBanug they are :

a. Banua Parginjang(upper world), this is a place where God, the hummaster that
calledDatu Natumompa Tano Nagumorga Laragtthe creator and the owner of this
sky and earth;

b. Banua Tongémiddle world), this is a place where human doety dde activities.
This place is symbolized by red color;

c. Banua Partoru(bottom world), this is a place for dead peoplealted as spirit world.
This place is symbolized by black color.

The three beliefs world can be seenNtandailing social life setting as micro
scale(house) as well as macro scale (spatial dymEe three world cosmologieBartoru,
PartongadanParginjang are applied byMandailing people to build their houses. House is
lited from the ground (bottom world) as the reashat it is considered as a place where the
dead people are evil and dirty, thus, the typédisf building is grandstand house.

Holy
X A
Banua Parginjang
(Upper World)
y
g e A
Banua Partonga (Human World)
’ 1 L 1
v Banua Partoru (Bottom World)
Evil

Figure 1. Mandailing People Cosmology
(Source : Sudjatmoko, Eko, 1999)
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2.2. Mandailing Traditional Architecture

Mandailing traditional architecture as a product of high udtand enriched by symbols like
the other traditional building in Indonesia. Prodwé Mandailing traditional architecture
consist ofBagas Godangnd Sopo Godangvhich are equipped witBopo Emeor Hopuk
These building spread iRPenyabungan District, Kotanopaand Muara Sipongi These
traditional building are the inheritance of kingdonrom Lubis and Nasution clan in
Mandailing.

Bagas Godangs also called villagbagasand this is house for thmitds king ortunggane ni
hutaor King Panusunaras the leaderhutds regulator, upholder and as the village guardian
Bagas Godan@gs a main village building in lautaand a clan symbolizdsono buluwhich
means a custom unity withamoranotoras(honorable leaderskahanggi(family in same
clan),anak boru(family for son-or daughter-in-lawdlaty, si basg ulu baling artist and king
Pamusulas king of the village.

Bagas Godanalso has a function as a place for gathering oetimg and as a place of
protection for each member of the society who hasiance from othenuta Closed by
Bagas Godanga Sopo Godangvhich is used as museum for art instruments dikedang
sambilan Ogungis a place for discussing and conference, placgetiade customary, place
for visitors andortoar as stage for art performance.

Bagas Godangnd Sopo Godangre also equipped witBopo Emeor Hopuk whose their
function as rice barnSopo Emeand hopuk have a meaning of social prosperity and each
member of society who doesn’t have enough food, thelld ask help to the king.

In front of Bagas Godangthere is wide flat ground as the yardBagasGodangor Alaman
Bolak Selangseutangrhis yard is a place for traditional ceremony gmdtection from
outside disturbance. Every member who takes cav&taanan Bolakcould not be disturbed,
hurted, or hit because that person has been umdercpon of the king. The King will bring
the justice by discussing with the honorable lead€oday, this yard also becomes a place for
art performancgordang sambilapmonortor, martial art training and other Islamic occasions.

The other facility in dutais Pancur Paridianor tapian mandi. A hut in rice field calleBopo
Saba and in garden calle8opo LadangThe king graves are protected by a building dalle
Bale

2.3. History of Huta
The settle living pattern has been existMandailing since the ancestors oMandailing
people came to this area. At the beginnidigndailing people lived in mountain range and
being nomadic. At that time, they did not have date belief and only believe8ipelebegu
an invisible creature and their ancestor’s holyritspi Afterward, they moved from the
mountain range and made new village for settleeyTstill used their lands in mountain as
agricultural field even though they had settledheir new village (source: direct interview
with some main informants, 2002)
The classification of Huta (kampong) inMandailing are divided into some phases which
reflect the status ohutaby some certain traditional ceremonies:

1. Banjar, a smalkampong(village) with two or five houses.

2. Pagaran kampong that consists sotmanjar.

3. Hutaor huta adat kampong that has already completeness of momdecomes a

mansion of the KingHuta has a king and its apparatus.
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During the existence process of a kamponiylandailing, it is always started by the building
of people houses or ordinaibpgasby certain group of clan who come from mountaimgea
Each group has only three or five houses cgleghran.Henceforward, gagarancould
become danjarand abanjar would become huta

To become duta a pagaranor abanjar must have a completenessnobresto do horja
(traditional ceremonies to legitimize fauta becomes &uta adat) Thus, the process to
become dutadoes not always need some steps, like mentioneeeabApagaranor banjar
can be directly becomehaitaif they could fill all main conditions dsuta adat by equipping
the completeness of mores and showing the abditgd horja. Other condition is that a
kampongmust have a small kampong as the expansion tgrifitom its origin kampong that
would be ahuta adat(sumber: direct interview with some main infornsgr001).

At the beginning, the kampongs had a rule betwaeg knd people that to builBagas
Godang- it is forbidden if its position back of the sumhile people houses usually back of
thesun. It is believed that only king who can facesha power and also as the source of life.
Beside as intellectual, the king must have magé spritual power.

A matter of fact, only somBagas Godanghat lead to the sunrise or east but the posttmn
not back of sunrise in the east. In some casegrgpbically, this is the position of Bagas
Godangin Huta. WhenBagas Godandeads to the east like the first belief, it sholbddput in
the west while west is the position édaman It is impossible to be directed to the north due
to the other buildings and also it is not quite evidr Bagas Godandpecause its big size. In
that condition, the most possible is position diedcto the south or south east or the elements
setting are influenced by environment.

e g e | e .
3 yillage's _ PARGINJANG
i ﬁ' New graver gate B Village's gate
| o R wa—
o '
‘grave ;! Ala lak 8
i e / LemMBars ; ]
E i PARGINJANG
PARTORU ;i | Mdsque | : :
i b5 T ! -New grave
;o AUy River! ; /" old grave .
A i Hill and rice i
"-\_‘PARTONGAV,." et \\_\,ﬁeld PARTQRL
Concept application danuain Tolang village \ﬁl(l)gggpt application oBanuain Rao-rao Lombang
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Figure 2. Concept application of Banua in Mandgilin
(Source : Analysis Result, 2(

Nature and environment character are not the @afof that make the difference of building
in Alaman Bolak In some cases, most Bhgas Godandave the oriented direction to the
others houses (ordinary people houses) and hob@igasyts relatives (conversely, the houses
aroundAlaman Bolahorient toBagas Godang Beside that, the position &agas Godang
face to the entrance road to the village even thaodirectly. Everyone who comes to the
village can find Alaman Bolaklocation because the entrance road always ditecthe
Alaman Bolaklt is related to the kinship system and sociateyDalihan Na Toluthat keep
custom values by an homage to the king as the fogrfdther of Kampong, leader as well as
servant of the people and to tk&hanggi whose privilege as decision maker is more
important that the king in society life.

Dolok and Lombangare decided based on their position to the rivet mot only used as
normative value but also in all cases contextudlpm cosmology concept, it can be seen
that jae, julu and tongaare part oBanua Partongaor middle world. It is appropriate to the
Mandailing ancestors belief that have md8i@nua Partongaas a place for human to do daily
activities, in such a wafklaman Bolakas center activities for the peopleBanua Partonga

Lombangthat shows the “bottom world” and closed to theeriis part of Banua Parginjang.
Literally, lombangthat has meaning “bottom”, it is not appropriatgh the meaning of
Banua Parginjanghat has meaning “upper world” as sacred plact@fAlmighty Creator.
However, for farther observatiolgmbangwith the river is always close to the hill. Thél hi
and river are believed &anua Parginjang.
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Figure 3.Alaman Bolal position based oBanue concept and Geographic.
(Source: Analysis Result, 20!

River and mosque throughout its side are locatebmbang.From cosmology concept, this
position is inBanua Parginjang area. As source of life, water is sacred Ktandailing
people and it becomes a basic of water divisiothévillage.Banua Parginjangas sacred
upper world is symbolized by a river.

Dolok (Hill) is a part ofBanua Partoruwhich means “bottom world” where the dead people
stay. Literally, dolok is also not appropriate with the meaning Rdrtoru (beneath or
humiliated). However, from all cases show tHalok is part ofBanua Partoerlbecause it is
always marked by the existence of old graves. Tlawes intonga and located closed to
people houses are new graves. Therefore, the fhottorld” as a place for the dead people is
not place in bottom place as the meaninatftoru, but precisely in upper place and far from
the river. It is appropriated to tidandailingancestors belief that the dead people should be
kept away from life source “sun and water”. FotHar observation, it can be seen that all old
graves are always located in the west area (swps¢} and far from river. Although some
graves are located closed to the river,, therevimys certain difference such as a sharp
contour, thus the grave is always located in upjsere.

Banua Parginjangvhich means sacred upper world is always locatd¢ta east or north east
and not in the west. It is appropriated to the dfetif Mandailing ancesto Before Islam
came, they had a belief of sun power as the soofcéfe and the AlmightyDatu
Natumompas Tano Nagumorga Langho created and controlled the sky and the etrtis,
Banus Parginjangs always area in the east where the sun rises.

Mosque as a worship place which was built whemistame to this area. Its function as a
place for worship activities and it is placed imga which part oBanua Partongaone.
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Basically, Mandailing people still use the older cosmology concept taid#ea location and
the placement ohutas elements. The change of a certain element mcatthich is not
appropriated to cosmology concept occur due teyseem belief alteration froipele Begu

to Islam, therefore the grave as an humiliated amest be kept away from human area where
the location is closed to the people houses evaugthit is located in the higher area.

I1l. CONCLUSION

The placement of each elementHnta is classified based on 3 aspect as well as higyarc
i.g. (a) Banuacosmology, (b) belief system which related to therrand sun power, (c)
nature condition. Physical object location is dedidccording to the sun position. If natural
condition did not support, the orientation coulddbange but it would be the opposite of the
direction where the sun rises. In this c&anwa concept application and belief to the river
during orientation direction decision Huta are consistent , while belief system to the sun
power depend on nature condition.

Alaman Bolakhas a function as the center of activities, whidans it is located iBanua
Partongazone. The position oAlaman Bolakand configuration of the buildings depend on
Huta’s status, the existence Bdgas Godangnd Sopo GodangPhysically(environment) or
non-physically Banuaconcept, custom and beli&laman Bolaks an important element and
a main condition for everfduta which becomes Huta adat and power stAtamanBolak
position is decided early thddagas GodangndSopo Godang

In macro side, the position &dlaman BolakonHuta is configurated to its function as a center
for people activities which is wide enough as vesllin the right zone. The proper places as
Alaman BolaKocation in huta is (1)Jae means downstream area; {@8h)gameans middle area
of hutaand (3)julu means headwater area. Those places are locaBeshua Partongaone.

The position ofAlaman Bolakis a manifestation of olddvlandailing people belief which
came from their ancestor tenets as BRnuaconception which is believed as 3 different
worlds, i.g. (a)Parginjang Banueor tua haratan asupper world where the Almighty Datu
Natumompas Tano nagumorga Langit, (b) BaRa@tonga ohanjonjongandiha sianganon
as middle world where human does the daily actisjtiand (cBanua Partoruor honding
situmandokas bottom world for dead people or spirit world) The belief to the river as a
sacred element and a foundation to de&@daua kampongone and the power of the sun
which means morning sunrise as a sacred direction.

Alaman BolakdanSopo Godan@s a center of mores occasion is locateflanuaPartonga
zone, whileBagas Godangs located inBanua ParginjangZone. The orientation ddagas
Godangis not the opposite of the morning sunrise. Traeveg as a place for dead people is
located inBanua Partoruzone, as the sunrise spot and kept away BanuaTongaas place
human and river as sacred plac8anua Parginjang

In meson scale, the position Bagas Godangs located inBanua Parginjangand Sopo
Godangin Banua PartongaThe personification of non-physic belief aspgdacement and
configuration of Huta's elements also consider pals aspects such as nature and
environment condition. If the nature condition does support, it is supposed to be in other
zones excepBanua Partoru Thus, nature condition becomes a consideraticapfy or to
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personified the non-physic belief aspects into ghgspect. The exception is in the placement
of Alaman Bolakn Banua Partoru
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ABSTRACT

Dwelling is an essential needs of human being; ui@tely, housing development is the main contabto
the problem of climate change and environmentatatigion. Thus, it is important to build a more stisable
house.

One of the sustainable models of dwelling, which lbeen proven over time, is the traditional arattiiee. Most
traditional houses in Indonesia are constructechwvfte local wisdom of traditional people in respomgto the
local climate, using the local materials and infhaed by their culture. Some have a flexible layvath easily
adaptable space, others are incremental houseswédx¥pand bigger over time.

This paper proposes the new concept of sustairtadlse. From a study of three traditional house# wjgace
adaptability, an incremental house is designedatoanmodate the owner’s changing phase of life (fsorgle,
married, up to having some children). The houses ws&nock-down system and modular construction, and
incorporated with many sustainable features to mékaot only comfortable, but also sustainable and
adaptable.

Keywords: incremental house, adaptable, modular constructimock-down

l. INTRODUCTION

Every human being naturally wishes to fulfil all thieir needs, not only material necessity, but also
emotional and spiritual satisfaction. AccordingMaslow’s hierarchy of needs, there are five basic
needs; existential needs, safety, social needegraseind self-actualisation (Simoas al, 1987).
Dwelling is important not only to house human atteg, but also to protect them from natural
environment and climate. It accommodates the sagidlcultural activities, and also a means to self-
actualise and gain respect from others. Thus, ahigssential needs which can satisfy the fivecbasi
needs mentioned above. Due to social and econoiffécethces in the world, criteria of a feasible
house differ from one country to another. HoweWesing development has become major problem
of the construction industry all over the world.

Nowadays, climate change and resource scarcity happened globally and put the future of
civilisation on jeopardy. The main reason behing B over consumption of resources and over
emission of greenhouse gasses caused by popul&xmhosion, massive urbanisation and
industrialisation. Among other causes, constructimiustry is responsible towards 50% of natural
resources used, 40% of energy used, 16% of wassl aisd 45% of CO2 emission (Akmal, 2007),
with a significant contribution from residentiakcser as the primary needs.

Facing the current environmental problem, globaioacfor sustainability has emerged. In here,
housing as one of the largest construction industiguld be designed in a sustainable way to ensure
not only minimum consumption of energy and resagireexd minimum environmental impact, but
also enhancing human condition and accommodatiig $bcial and cultural needs.

Most houses in Indonesia, especially in the bigsjthave been far from being sustainable. Thelsren
show that while low-income people are still struigglto have a proper dwelling, other people are
trying to build bigger and more prestigious houddsese houses are likely to be over consumptive
towards resources and selfish to the surroundihgrdis still lack of knowledge about the importanc
and how to build a sustainable house. A houseeguiently designed only to accommodate the present
needs of its occupants. More investment is madechieve thermal comfort through active system
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such as air-conditioning, rather than to pursuesathy house which works in integration with the
local climate.

Other common issue in housing development is thedsi@o adapt the house according to the
developing needs of its occupants. It is likelytttimoughout years, the activities and needs of the
occupants will change, and thus the house needs adiustments. Some examples are the needs of
an extra room when a baby is born, or when thediaml have grown and need individual space.
Changes, which are not anticipated in the desigs@hwill cause unplanned renovation cost or even
early demolition of the house when it is no longeoper. A sustainable house should take into
account space adaptability and flexibility to pradothe building lifespan. This is aligned with the
concept of 4R (reduce, refurbish, reuse and rery€lee Institution of Structural Engineers, 1999).
Indonesia, as in other developing countries, petgie to emphasis the short-term benefits. Thus,
most houses are not designed to respond to thgiclganeeds of the owner.

Consider the needs for a more sustainable dweltimg, paper presents a sustainable incremental
house to be implemented in Indonesia. The researdarried out in several stages; starting with
exploration of traditional houses in Indonesia, ghaciples coined are integrated with the sustama
strategies to produce a model of incremental housie modular construction. The research has
involved literature study, case studies, desigwirg and modelling.

To find a proper model of sustainable house, esgplon should be carried out towards the local
climate, culture and the strength of the local camity. Therefore, observation has been done
towards several traditional houses in Indonesieydsing in the flexibility of a house to respondte
changing needs of its occupants. From the studgart be seen that some traditional houses are
incremental houses with flexible lay-out. Thusjrmremental house is proposed.

Modular construction is cost and work-saving, ange do this benefit, it is more likely to be
implemented to achieve a sustainable constructith modular construction, the construction
components can be standardise and produced witicdi&ibn and thus the construction becomes faster
and cheaper. Moreover, if the joints between madale not fixed, the construction can be easily
dismantled and hence it means an increase of paisatial of construction materials.

Il. LEARNING FROM TRADITIONAL ARCHITECTURE

From exploration of traditional houses in Indonggias found that most houses have a flexible lay-

out. These houses use only limited partitions betweoms, so that the rooms are easily adjusted
according to the needs of the occupants. Some s@redancremental, they grows bigger/longer over

time to satisfy the addition of the family membé@rhree traditional houses with adaptability towards

functional changing are taken as the case studiles examined - The Bornean Longhouse, Kampung
Naga House, and The South Sumatran House.

2.1 The Bornean Longhouse

The Bornean Longhouse is a typical house of Dayaknounities in Borneo Island, known now as
Kalimantan Island between 1850-1990. Different vaitbingle-family house, which one family usually
lives in a house, one village of Dayak communitissd to stay in a single longhouse. The longhouse
can be 20 to 200m in length, 8 to 20m in width hvtite floor raises between 2 to 5m from the ground
(Guerreiro, 2004). It is a raised-floor constrantiwith a simple rectangular plan which grows lange
along with an addition of the family members. Bisiigg the house from the ground, the occupants get
a large platform to dry crops, cloth, etc. It isaprotected from humidity, wild animals and flood.
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Extension Extension

Basic Lay-out
Figure 1. Typical Dayak Settlement and House

Source: Millet (2002)

Longhouse has a simple and flexible lay-out. Ald@sgwidth, the lay-out is divided between private
rooms for families and public spaces, consistingp@ésages, corridors, halls, platforms and stairs.
Each private room belongs to each family, and itiisingle flexible room without any partitions
inside. Meanwhile, the public spaces accommodatmlisimteraction between families. This place is
used regularly for social, agricultural and ritaativities of the community (Figure 1).

The construction is made majority of local hardw®a@ohd shingles. The main structural elements -
posts, beams, rafters, cross-beams and floorboaresall made of the local hardwoods joined with
mortise-and-tenon joints, so they could be reuse@ral times (Guerreiro, 2004). The simple gable
roof and the timber construction make the longhagspossible to be lengthen according to the
occupants’ needs.

2.2 Kampung Naga House

Kampung Naga is located in Neglasari Village, 30@rkietres from Tasikmalaya, West Java. In here,
more than 100 families live in a typical house. rRrtt0 hectares area of Kampung Naga, only 1.5
hectares is used as housing area, while otherdoaest, farms and open spaces (Hermanto &
Malangjudo, 1987).

Each house is typical and has a standard dimemd$i@rbm by 4.8m. It is rectangular in plan with a
single gable roof, with construction made of wood #amboo. This modular house is proven to have
an earthquake resistance. The flexible joints makehouse able to withstand a 7.3 Richter scale of
earthquake in Tasikmalaya, while the knockdownesysinakes the house easy to be fixed and moved
to a new location after the catastrophe (Rambag9pR0
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2|1 3 211 3 211 3 1. Fresh rice barn
2. Rice barn
4 5 3. Bedroom
4 4 5 4. Kitchen, Dining room
5. Livingroom
6 3 6. Guest room
Basic Lay-out Developed Lay-out

Figure 2. Kampung Naga Settlement and House
Source: Hermanto & Malangjudo (1987) and Indar(@@87)

With a standard dimension, the house is prohiltikedave an enlargement. This is done to preserve
the quality of outdoor spaces in the neighbourhogidce the houses are arranged in a linear
organisation with 2-3m distance between housesweder, the house has a flexible lay-out, so that
the lay-out can be adjusted with the occupantstisid®y addition of partitions (Figure 2). As in any
traditional houses, the house also uses a raiseddbnstruction and has no underground foundation.
Its posts are simply supported on stones.

2.3 The South Sumatran House

A typical South Sumatran House is largely foundhie South Sumatra regions of Bengkulu, Jambi
and Lampung. As in Kampung Naga, each house isitdthby a family. This traditional vernacular
house is a square, raised box-frame constructitin geible roofs, which sits on six to nine main post
stands on river stones.

The house usually consists of one main room with tlifference floor heights. The lay-out of the
house is very flexible with minimum partitions betsn rooms. The core of the house is cdlied, is
usually built first and thetempuanis built later with a lower level floot.uanis the core of the house,
used as bedroom and sitting room, wiémpuanis the dining room and kitchen (Barendregt, 2004).
In its development, the lay-out of the house caadjasted according to the occupants’ needs through
addition of extra building as in an incremental $®uor by adding more partition to create more
rooms (Figure 3)
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1. Luan (Bedroom & sitting room)
2. Tempuan (Dining & kitchen)
3. Front gallery
4. Entrance
5. Kitchen (separate from Dining
room)
6. Back terrace
B 6
B 4 2 = 2 B 4 2 >
|i |i 1 1
3 1 3 1 3
1 1
Basic Lay-out Developed Lay-out

Figure 3. South Sumatran House
Source: Barendregt (2004)

From the study of three houses above, some sublaifeature coined are:

* The space flexibility and adaptability is produdédough either addition/adjustment of indoor
partitions or addition of a new structure outsitie thouse (incremental house). The second
strategy is possible since these traditional hoasegimber construction with flexible joints and
have no fixed foundation below ground surface.

* The raised-floor construction is used as a praiactrom nature — humidity, floods and wild
animals.

= All houses are tripartite house with simple galwefs, reflecting the characteristic of tropical
house with high rail fall.

= Constructing using local materials such as woodlzamboo, the house is designed with passive
system to ensure a comfortable indoor environmgntmaximising natural ventilation and
daylight.

These three houses are indeed sustainable; howetea]l of their features can be implemented in
today’s housing development. Therefore, to desigeva model of sustainable house, the sustainable
characteristics of these houses are taken and oemiwith the development of construction industry
and the availability of resources at the moment.

lll. THE PROPOSED MODEL

The sustainable house presented in this paper iiscagmental house which grows larger along with
the extension of the family member. The house sighed to maximise natural ventilation and

daylight, to minimise the energy use. The knock-dmystem is applied to make the house easily
dismantled to increase the adaptability of the bausd its reuse potential, while modular constoucti

is used so that the occupants can easily purchaseadditional components needed for the
refurbishment in the maintenance office insidedbeelopment area.

In designing the sustainable house, 2.2 hectaresnsCitra Raya housing complex in West Surabaya
was chosen. This complex offers an independent aotycept with complete facilities so that the
occupants can live, work and study near their holsmny young families and young professionals
live here, since the Central Surabaya area hasnigedoo dense and the price of land is very
expensive. It is expected that this sustainableséaloes not only satisfy the growing needs of the
young families and professionals, but also inflemn@nd teaches the surrounding neighbourhood
about the concept of sustainable living
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The house is designed with the principle of suatalm housing (AlJ, 2005);
a. Working with nature

The use of natural ventilation and daylight, and theation of open spaces around the house
show that the house is designed to work integrattdthe natural environment.

b. Conserving energy

Energy conservation is achieved by reducing theoigmergy for lighting & AC through the use
of the passive system. In addition, the roof arajld orientation are designed to provide an
additional option of solar photovoltaic cells aaghwater harvesting.

c. Resource management

To minimise the use of resources while increashgpossibility of the space adaptability, this
incremental house is designed with a modular cooBtm and a knock-down system. This
automatically increases the space flexibility amdgibility for the house to be refurbished and
reused in the future.

d. Human comfort

Occupants’ comfort and health is achieved by enguaidequate ventilation inside the house and
the use of non-toxic materials.

Although emphasis of the research is to desigmglesifamily house which can increment through out
time, a sustainable house can not be designed faparits environment. Thus, the communal spaces
are also planned, such as public facilities (cluude, eating area, repair, maintenance and
management office), open spaces for each clustdrcentre for waste and water management.

>

Club House &
Commercial Area
Management Office
Maintenance/Repair
Management Office
Waste Management
Water Management
Swimming Pool &
Recreation Area
Houses (arranged in
cluster with open
space in the middle)

nmo oW

®

Figure 4. Lay-out of Three Clusters Sustainablegitapuwith The Public Facilities

3.1 The Incremental House

In traditional houses, space adaptability is preduty the flexibility of indoor lay-out and the
possibility to enlarge the house with additionalisture. In here, a flexible timber constructiolvak
the house to be easily expanded or dismantled.

Currently, with the extinction of natural foressing timber is not always sustainable. Concrete, th

most usable structural material, is heavier ansl flexible. It is less ductile and do not have seasd
recycle potentials (Lawson, 1996). Besides, differ@ith traditional structures which are simply
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located on the ground, today’s structures are lswsapported by substructure below the ground.
These are some issues dealt in designing an inatehsructure. Addition of a new structure attathe
to the primary one is difficult to be performed el years after the initial structure due to $sue

of differential settlement and the joints.

In this research, steel is utilised as the maiancttiral materials with secondary components made of
light steel, due to its reuse and recycle potesjtiedpecially when it is assembled with a pinn@atgo
The main structural frame is planned to be fixed da not have to be added if the house is enlarged.
Thus, an incremental space is created by designodples of rooms between the main structures.

Four basic configurations are designed, to accomateodccupants’ changing phase of life - one-
bedroom plan for single occupant, two-bedroom glammarried couple, three and four-bedroom
plans for families with child/children (Figure 5The dimensions of each room required for all
configurations are studied and standardised tormi@te the structural frame module. With a
standardise dimensions, a modular constructiomadyzed. Thus, the occupants can easily purchase
an additional room in the maintenance office, s the renovation cost and time can be minimised.

1 Bedroom
Configuration

2 Bedroom
Configuration

3 Bedroom CTUTT
Configuration  CIZTT [

4 Bedroom
Configuration

Figure 5. 4 Development Phases of The Incremerdasés

The four configurations above are designed by applyhe sustainable features coined from the
traditional houses studied and the sustainablegdeprinciples. The house uses a raised-floor
construction to avoid humidity, minimise the buildifootprint and maximise the water absorption in
the ground. The house position and orientationaaranged to allow every house has an adequate
wind flow. The lay-out is designed to maximise matwentilation and day lighting for each room to
ensure a healthy and comfortable house. Insteadsiohple gable roof, the roof is cut in the middle
and elevated to create additional openings as ihaudlets and additional day lighting. The roof is
also designed for additional option to use solast@oltaic panels and rainwater harvesting. Two
separate voids are designed in the core of theehasgsthe light wells. The materials used are all
sustainable and non-toxic, some are local matesalwe are not.
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3.2 The Modular Construction

Modular construction has grown enormously at theneat, especially in industrialised countries. It is
work and cost-saving construction, since the cacsitn elements are pre-fabricated in modular sizes
and can be easily assembled on site with simpigsjoi

Some modular constructions use a knock-down systerthat that they can be easily assembled and
dismantled, means possibility for refurbish andseeuln a knock-down system, the construction
flexibility is determined by the flexibility of thgints. Thus, in this house, instead of welded faxetl
connections, the structural frames and the secgmdambers are all joined with bolts.

In designing the house as a modular constructiois important to find a minimum variation of
modular components without limiting the possibildf module combinations. Through the study of
various room dimensions, five standardise condtmanhodules which can be combined to produce
diverse lay-out configurations are obtained (Figgixesing only these five modules, owner can build
his house in four different configurations offer@deven create his own design. Moreover, the house
can be easily enlarged and dismantled by addittwhsaubtraction of certain modules with a knock-
down system.

BAJA THS

DIMENS1 125 X 125MM Module B

KALHCLAD 12MM
1200 X 3060 MM

POLYURETHANE
NON-CFC

KALSIPART sMM
1200 X 3000MM

BAJA CHANEL U
PEMEGANG DINDING

METAL 5TUD E E |

BAIA SHS B |
a¢ DIMENS! 125 X 125MM

HALSFLOOR 20MM .~ 5

Lol RANGKA LANTAI

MOdUle A BAJA CHANEL U

HALSICLAD 12MM BAIA SHE
200 X 3006 MM DIMENS] 125 X 125MM

POLYURETHANE
NOMN-CFC
METAL STUD

KALHPART SMN
1200 X 3000MM

BAJA CHANEL U
PEMEGANG DINDING

HKALSICLAD 12MM Module D

DIMEMGI 125 X 125MM £ |1DDIWWHM\

HALSIFLOCR 20MM
1200 X 1200 NM POLYURETHANE

MNON-CFC ~ll M

RANGHA LANTAI
BAJA CHANEL U

METAL 5TUD

KALSIPART sMM
1200 X 3000MM

BAJA CHANEL U
PEMEGANG DINDING ||

BAIA ¥H3
DIMENSI 125 X 129MM

KALSIFLOOR 20MM
1200 X 1200 MM

BAJA IWF
350 X 175 MM

RANGKA LANTAI
BAJA CHANEL U

Figure 6. Lay-out of Modules for 1 Bedroom Configtion & Details of Some Modules

IV. DISCUSSION

Realising the necessity for a more sustainable en@isthe moment, especially to anticipate the

continual growing needs of housing and the glolmiirenmental problem, this paper presents the

concept of sustainable incremental house with nadednstruction. This concept was developed by

integrating the sustainability of traditional hosiseith sustainable design principles and today’s

development of the construction industry. The rtesulin incremental house which can adapt to the
changing needs of the occupants, while incorpagadimstainable features to reduce the energy and
resource usage, and maximize the occupants’ caomfort

Several advantages of this sustainable incrembaotede are:
a. Its adaptability towards the occupants’ changinasehof life.

b. Reduction of energy usage and carbon emission bigrdag the house to work integrated with
the climate.
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c. Efficient use of resources through the use of mardetnstruction and knock-down system.

d. Healthy and comfortable house is ensured by thetisen-toxic materials and adequate air flow
and lighting in the house.

e. Maximise water absorption on the ground and avaidity by a raised-floor construction.

It is realised that the research has some limitatioThus, some possible future works are finding
alternative materials to develop more economicaluter components and studying the issues related
to the joints between each module more thoroughigh as the issue of insulation and acoustic.
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ABSTRACT
Kampung is an integral part of urban structure iaveloping world, especially in Indonesia. Undoubted
kampungs and its entities that embrace social, @ziry culture, as well as physical dimensions sldoae
important role to represent urban settlement madé&hdonesian cities that dealing with many relaprdblems.
Kampung should consequently be believed as eniny @and has direct role to spread both idea andaapt of
sustainability in Indonesian cities. Kampung OremhDevelopment (KOD) will be a strategic approdutotigh
a comprehensive policy using kampung as focus afrekevelopment. It ideally encompasses severatsive
developments based on characteristics of kampungséjuently, it is important to carry out One Kamgu
One Public Facility (OKOP) as an initial strateggp £xamine on how kampung might be changed as KOD
objectives. The aims of the paper were to discassexjuences of OKOP implementation theoreticalty tan
assess performances and effects of OKOP through swrdels, which were developed in the urbanismaosaid
the Department of Architecture and Planning, Unsieas Gadjah Mada. Place making framework was used
intensively to undertake high-density kampungs aiddoro surrounding districts in Yogyakarta Citg aases
of study. The results showed significantly that ®Kidterm of bringing back urban activities insid@mpungs
and collating kampungs as cores of urban activtsteam should be considered as an effective infitgss of
sustainable urban development in Kampung Orientedeldpment ' s context.

Keywords: Kampung oriented development, one kampung onkcgability, sustainability model

|. INTRODUCTION

Inevitably, kampungs are an integral part of batian spatial structure and urban life in Indonesia.
They are body as well as soul, where the citiemdonesia is growing and facing at the same time
many development problems. Almost all aspects banrife, whether social, cultural, political, and
of course physical environment can be traced usimgpung as a basis unit of analysis. However, up
to now urban kampungs are still seen as less gitate deal with recent urban development. Many
people assume that by looking at a macro strategglvance, all urban problems can be overcome. In
fact, this assumption is not easy to do and oftendutcomes are difficult to be traced through the
most representative unit in the city, the urbanangs

URBAN UNIT

Figure 1. Kampungs that represent compactnesstommds an integrative urban unit
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Similarly, kampungs should have a crucial role asaakbone of implementation issues for urban
sustainability. Because of its role, undoubtedly amitiation of sustainable urban development in
Indonesia should need to think about kampung asnany point for the implementation. This fact
really showed the importance of Kampung Orientedddlment (KOD). Of course, traditionally
there has been plenty of local knowledge that heenlrunning well in the urban kampung. For
example, how harmoniously living in dense residdrar mixed-used of space that is lately suggested
by the west, has always been present and growikgritpungs for a long time. Thus, our task now is
to try to formulate how actually universal valuels soistainable urban development such as high
population density, high activity concentration,tio@l urban size than can easily control the
environment, supported system for a good mobilapd achievement of good welfare, can be
integrated in the developments inside kampungsiuatrated in Figure 1.

This paper becomes one of scientific media of stletvities to observe the important role of
kampungs in facing current demands of finding dnatde development model. One Village One
Public Facilities (OKOP) is consequently taken a@resentative theme of the kampung oriented
development's strategy. The purpose of this papevo folds. The first is to observe theoreticawi
point of OKOP application, associated with actuanhdition of kampungs as well as some ideas of
sustainable development strategy. The second Isotoat application and transformation of OKOP
based on the actual condition of densely urban keugp in the center part of Yogyakarta City. This
application is carried out through a thematic siuali the Department of Architecture and Planning.
Universitas Gadjah Mada, Yogyakarta. In the futtine, results of the developed works in the studio
may be used as important references to furtheicabioin of OKOP"s concept.

Il. ONE KAMPUNG ONE PUBLIC FACILITY (OKOP)

Why must we start to think and act urban develognfiemm the urban kampungs? As previously
mentioned, kampungs have a direct connection Wwihutban systems. Discussing about urban and its
entities in Indonesia, it will not be possible with put kampungs in core position of the discussion
direct or indirect. Therefore, preposition of tpsper is that kampungs can be seen as "entry goint"
solve the problems of the city, despite all of thastempts seem to be ignored recently. "Kampung
Oriented Development” should be a jargon of urbavetbpment in Indonesia today. It should be
believed that kampungs that grows (or developesfaguably, then the city also would be sustainably
developed respectively.

Possible facility — Catchment population
g | Stdum City
812 | Cathedral City
g City

City
25,000-40,000
25,000-40,000
12,000-30,000
9,000-12,000
ices 7,500

re  7,000-15,000
5,000-7,000
5,000-10,000
2,500~ 4,000
2,500-3,000
2,000-5,000

Up to 20km

Figure 2.Scope and access of services for each environnfanitties (Urban Task Force, 2002)

A-218



A. Indigenous Architecture as Basic Architecturasigin

In Roychanyah (2008), kampungs have a good tendéocyboth high population and built
environment density, as well as good performanae delivering mixed-use in various urban
functions. However, this positive diversity is lspresumed as either individual creativity or faice
strategies incidentally. Another visible phenomensrinequality in provision of public facilities
required by kampung's residents. Spatial standarenvironmental service for public facilities as
confirmed by the Urban Task Force (2002) and showhigure 2 has not been taken into account
proportionally, so the result of its services amt g0 optimal. As a result, in some kampungs the
residents are often seen out of the kampungs tesaquublic facilities they need. Therefore, thaide
of public facilities provision could be a vital efhative for structuring concept of more intensifie
kampung.

As identified by Wachter (1996), Long and Hutch{@8903), indeed there are two main factors how
the neighborhoods could create and sustain thérexisommunities. They are social environment and
physical and services environment. The neighborhe®d social context could be viewed as any
particular local communities consists of a variefysocial networks such as social support and
community engagement activities. Whilst, the ne@hlbod as a physical and services environment
could be seen as public facilities and infrastreeguhat are essential services such as shoppmgece
parks and leisure centers, transportation hub,igioyvof sidewalks, and other facilities may promot
or discourage the physical activity and social reatéon of the local communities. As pointed by
Poplin (1979), the neighborhoods that provide geodial networks and physical facilities, mainly in
public facilities, have a direct influence on tredtbr performance of community.

Neighborhoods decline when the people who livedhase their connection and no longer feel part of
their community. Recapturing that sense of beloggind pride of place can be as simple as planting a
civic garden or placing some benches in a park lfs#¢éper and Project for Public Spaces, 200Rpy
explained how most struggling communities can bevesl, not by vast infusions of cash, not by
government, but by the people who live there, comtgubased development as kampung in
Indonesia also already have “gotong royong”. On¢hef methods is “place making” that elaborates
process of transforming public facilities or puldigace within small steps and contains motivations
others to make change should be as main choice.

One kampung one public facility (OKOP) should be evay on how kampung should be placed back
as the smallest unit of a community center in tbye & this case, kampung can be equivalent to the
neighborhood in other parts of the world. Thermilsirly, attention to public facilities is also inded

as important strategy in neighborhood planning towaa centered place of sustainability
implementation. Chira and Wann (2003) or other ficaktransformation by towns and cities in the
US and England put the provision of public fa@ltiamong other keys of place making such as
human scale, size of access, resource managementspace, streetscape, variations, multi-function,
coordination, and maintenance. In Japan, concrepddynning a "public realm” will be started sby
focusing on the provision of public facilities (Koimi, 2009).

Together with some concepts or findings that amming recently, such as a high-density condition of
urban kampung and an abundance of urban functimidei kampung, elaborating all these attributes
as a maximizing model would be interesting. In #ddj by combining several constraints, such as
limited access, weak transport mobility networkhe city, and socio-economic gap among residents
(Roychansyah, 2008), also becomes a strong challengelaborating kampung complexities into
planning and design output. This OKOP is expectedyeénerate the ability of kampung and its
community towards better growth. Indeed it may meassible for a public facility in a kampung to
answer and tackle problems of urban sustainalmiibye broadly by its single entity. But if the model
is distributed into more widespread and systemati@an policy, for instance they are built in every
kampung, then the result would be extraordinary.

lll. PLACE MAKING OF “OKOP” THROUGH STUDIO MODEL

Here, the concept of OKOP was tried to introducsttmlents of Thematic Studio 1 (semester 6). The
theme of studio in 2010 was "Jogja Sustainable rfelitun this studio, students choose and rely on
supervisor interest (the author) in which shouldassociated with the major theme. By studying
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kampung, practically students will better underdtanoblems that exist in their surroundings. They
are expected to put kampung at the core contexdcoausly for working. Learning the urban problems
through kampungs, they basicallly will be able twtpait the existence dichotomy inside kampungs,
such as formal-informal, modern-traditional, ledkdgal, as well as urban and rural life (espegiall
kampungs that receive many villagers that migraterban areas). Spatially, students are expected to
understand and should be challenged to proposeanalsgtrategy in solving urban kampungs:
dynamic mixed-function, flexibility in spatial sef@gion, uniqueness of social spaces, and othera. As
final target, they should be able to produce tlobjam solving through planning concept and design.

Table 1. Basic working reference by “place maki(fgfoject for Public Space, 2010b)

Place Making Is

Place Making Isn't

Community-driver
Visionary

Function before form
Adaptable

Inclusive

Focused on creating destinations
Flexible

Culturally aware
Ever changing
Multi-disciplinary
Transformative
Context-sensitive
Inspiring
Collaborative
Sociable

Imposed from aboy

Reactive

Design-driven

A blanket solution

Exclusionary

Monolithic development

Overly accommodating of the car
One-size-fits-all

Static

Discipline-driven

Privatized

One-dimensional

Dependent on regulatory controls
A cost/benefit analysis
Project-focused

A quick fix

In particular, framework used in this studio isitidifferent. Besides conservative method of firglin
problems, doing surveys, collecting data, makin@lysis, developing alternative solutions, and
issuing a proposal, there is an emphasis on a frankeof place making. Place making itself as
expressed by Bohl (2002) is a way to optimize tbe=ptial, problems, and identity in a place so that
all the elements that had to be engaged to work Belin addition to the design at the end, place-
making also requires a strategy to bring the umges as well as the need for local communities.
Thus required an intensive exploration of the abgéstudy. Whyte (1981) wrote that the social life
public spaces contributes fundamentally to theityuaf life of individuals and society. He suggeste
that we have a moral responsibility to create ptajsplaces that facilitate civic engagement and
community interaction. Jacob (1961) for example &lgays stressed an importance of seeing the
phenomenon based on the place. She highlighteonihertance and led the way in advocating for a
place-based, community-centered approach to urleamipg, decades before considered sensible
such approaches were the resource persons.

Project for Public Space (2010a) wrote that there H key elements in place making. They are
respectively community as the expert; creatingaaglnot a design; looking for partners; see pukit

by observing; having a vision; starting with théymgas: experiment is vital action; triangulatict
should be done; from supports function; money it the issue; and the place is never finish. In
addition, PPS (2010b) wrote that place making i5usi the act of building or fixing up a spacet hu
whole process that fosters the creation of vit&lisudestinations: the kind of places where pedpét

a strong stake in their communities and a commitntenmaking things better. Place making
capitalizes on a local community’s assets, inspinatand potential, ultimately creating good public
spaces that promote people’s health, happinesswafiidbeing. Completely in Table 1 is shown a
basic reference that should be used when peoplksvimplace making's framework. Besides working
with the basic reference, students are also askdxktable to synchronize data-quality-attribute of
place in the case studies as depicted in Figure 3.
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MEASURABLE DATA

INTANGIBLE QUALITIES

KEY ATTRBUTES

Figure3. The place diagram is a tool to help comitiesevaluate places. The inner ring representaitebutes, the middle
ring intangible qualities, and the outer ring meable data

(Project for Public Space, 2010b)

In the studio process, a semester was divided3mbases. First, completely the student understood
the big themes of "Jogja Sustainable Future" it3d#re there were 2 key words that need to be
mastered: Jogjakarta City and its characteristing, the concept of sustainability. The second phase
was decision in undertaking appropriate case stutiegun with an activity of kampung exploration
(“jelajah kampung”) as well as organizing relatedivaties such as expert lectures and intensive
discussion about kampungs. From this phase stuaems expected to be able to select a potential
kampung as their "pilot projects” in the studiondiphase was the most crucial sequence in which
they should answer the needs of the kampung pdigdidities. Inevitably, because it emphasized
process of the studio within place-making framewodome activities like discussion and
collaboration with the kampung communities to cétetir participations is a must. The outcome was
a provision of public facilities that should mergarious functions, such as public libraries, media
center, cultural center, community center, tramsitise, social house, rental house, museum in
kampung, even mass public toilet or MCK (bath-waslet). Essentially, the target of the studio is
how to create kampungs to become center of urbant@s. This public facility should be able to be
used optimally by the kampung communities themselas well as used by urban communities at
large as shown in Figure 4.

Figure4. Graz Cultural Center (kunsthaus) in Gfadria by Peter Cook and Colin Fournier (left, desy of www.avoe.org)
A simulation of Kampung Ratmakan, Yogyakarta amdesscenarios of its “infill mixed-use facilitiesight, private
collection)
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IV. RESULT AND DISCUSSION

Using developed framework, participants of the stiftbtal of 6 students) were asked to perform and
complete all the steps above. Kampungs in thecaityer of Yogyakarta was used as the case studies.
One person arranged a different kampung that Idcatel has direct access to Malioboro Street. The
kampungs are administratively included in 4 différdistricts/wards in Malioboro Street (Danurejan,
Gondomanan, Ngampilan, and Gedongtengen, see Fayufidese districts have also been recorded
as districts with the highest density in the city Yogyakarta, more than 20,000 person/km2
(Yogyakarta Statistics Bureau, 2007). However dis&ibution of each participant with the case gtud
is 1. Kampung Ratmakan (Gondomanan District), 2mgiang Suryatmajan (Danurejan District), 3.
Kampung Pathuk (Gedongtengen District), 4. Kamp@agrowijayan (Ngampilan District), 5.
Kampung Notoyudan (Ngampilan District), and 6. Kamg Tegal Lempuyangan (Danurejan
District).

In doing process of the studio, all participantsemeonsistently implementing a simple framework in
"place making". In this case, they mainly obserwb@& kampungs precisely and advocating
community's opinions for multi-purposed public fas they want. As shown in Figure 6, in the case
1, an optimal result that could be issued was atipuiposed community center for meetings,
libraries, and sports. In the case 2, it was aggokarmodel of social housing that can accommodate
other activities in linear space, such as traditidmear markets, children's playground, and open
spaces. The case 3 was unique because the looatioa existing work was on a linear market inside
the kampung. Here, the case only added a shardut-bauility such as office space for the market
traders association, multi storage, and sport gyi@anwhile, for the case 4, several parcels were
created simultaneously that each should be ablsetge and accommodate kampung communal
activities, such as art workshop, community censéigps, and so forth. The case 5 has not only
produced a multi-purposed room for the public, dididon it also resulted an ideas of rearrangement
of building density. For the case 6, it was a sderta facilitate integration between transit ataysn

the kampung where it was directly adjacent to al viilway station in the city. All cases identdie
that infill process in adjusting public facilitiegll be effective strategy to deal with existingntext of
kampungs.

Figure 5. Distribution of kampungs that were takercase study of OKOP Studio
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From overall process, it seems that in a concngbetance, kampung residents can accept the idea of
development based on urban kampung (KOD). Thisirfands coincided with previous finding that
kampungs traditionally have awareness and wisdomcaoy out activities inside kampungs
(Roychansyah and Diwangkari, 2009). Both discussitbmough rapid assessment with limited key
persons or group forum group discussion with maanyigpants of kampung residents always get the
same picture of optimism for future implementatansustainability in the kampung daily life. They
recognize that kampung problems in various dimessialways appear. Nevertheless, they are
explicitly always optimistic to state that the pleis could be resolved if all kampung residentsshav
a similar vision. From what the studio participaftave seen and explored to the kampungs
community, actually they are enthusiastic aboutidlea of inserting a multi-purposed public facility
that is able to strengthen their presence in timepkang daily life. Even so, these residents are rad$o
sure how it could be realized to their real lifie.addition, land issues related to ideal locatimmnits
public facility must be placed proportionally sintstill becomes subject of lengthy discussion agio
residents. Advocacy for the residents on how tlhe @doptimized public facilities would be essehtia
Technically, at the beginning of the studio, thenkang communities have a reluctance to discuss
about the conditions of their kampungs and pulalalities that will be applicable for their kampung
For the time being and through some further intensiiscussions, they could openly express their
opinions. In this case, it is recognized that tlee@ making framework requires a very high level of
communication and it is very decisive.

Figure 6. One kampung one public facility (OKOPgrsario for 6 different kampungs as case studies.

V. CONCLUSION

This paper is part of a sequence of research irpkagoriented development (KOD), particularly to
observe appropriateness of sustainable developsnenplementation in Indonesian cities. KOD has
been chosen with strong background that howevdrarukampungs should be an entry point of
sustainable development initiation in urban spdéaél. Focusing urban activities in each respectiv
kampung could be one of important ideas to streargthe kampung existence that has already a high
density performance and mixed-function of actigitien it. Development of multi-purposed public
facilities in each kampung could be a strategimdgeto achieve a successful implementation of the
KOD.

One Village One Public Facility (OKOP) was attentpti® observe its possibilities through an
urbanism studio (thematic studio) at the Departroérchitecture and Planning, Universitas Gadjah
Mada, Yogyakarta. During one semester, 6 studenticip@nts conducted an intensive studio with 6
densely kampungs in the center of Yogyakarta Gitythe studio process, a simple framework of
place making was applied, especially to find a ¢pfathat suitable to the local preferences. The end
result was a public facility in the kampung thas karious functions (multi-purposed) and possitsy i
scope of activities extends to accommodate wideamresidents. Despite it is still far from an idea
process, especially in relation to the researcthaakthat should be carried out coherently and tight
but in general the results showed the enthusiasikeaofpungs and their residents for the idea of
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OKOP and KOD. At the very least, the public ap@#on to this idea seems positive. It might
promisingly be followed up in further level throughore proportioned researches and related
campaigns.
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ABSTRACT

Sawai Bay is a regency part of Central Maluku, thah be reach by sea (from west and east). It & 17
kilometres from Masohi city (the capital of Centidlaluku) during 4 hours passing roads. This area is
supported by water resources that flow to the sesctly, so that can used for development of tonréseas.
Research method uses the character of a qualitatideeksplorative. The discussion is conducteditactural
matters which related to building appearance. Itater to the image of local architecture (Sawai).

Sawai village has a locality in architecture, haugi and urban environment. It is a traditional kaong that
known as fisherman kampong. Two traditional houdesawai village are house of Luma Salaola and estag
houses above of water.

Locality of stage houses are consist of threegat is classified function: (1) Ulu (head) isped at roofs or
part of plafonds. It is called kinati, that maderin dry sago leaves; (2) Hatan (body) is placed @tk cof
building, that is functioned as activity of buildimsers; (3) Ai (foot) is in the form of structdmeindation that
made from local wood as lingua, ulin, etc.

Keywords: architecture, customs, Bay, Sawai

1. INTRODUCTION

The capital of Central Maluku is Masohi which hasasea of 147.480 km2. It is consist of 136,116.1
km2 as sea and 11,364,6 km2 as land. Administtgtiitas made up of 11 districts.

*

' F'iguf'e 1. Peta Maluku tengah
Source : www.potensidaerah.ugm.ac.id

Boundary of Sawai Bay area:

- To the west: Sawai Village

- To the east: Supun Stone and the Village Saleman
- To the north: Sea and Island Lusan

- To the south: Cliff Stone Supun
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Figure 2. Peta Teluk Sawai
Source : Lisar Bahari Maluku

Sawai Bay with area is a area of Sawai village ,azea be reached by sea from the west (the village
of Sawai) and east (Saka hamlet, Saleman Vill#g@yai village can reached from Masohi City (the
capital city of Central Maluku) with travel distamof 170 km. Travel time of less than 4 hours by
landline, it adjusts to road conditions are surgiogd. Sawai village can be reached within 1.5 &iour
through Saka Hamlet. The distance from Saka hamlgte City Masohi own is approximately 83 km
or takes 1.5 hours. Good location is surroundedlifig, with stunning coral reefs are very beaudtifu
so that become a good value in developing the neggoan international tourist area.

Figure 3. Some cliffs in the Bay of Sawai Figure 4. View of Sawai Village from east to west
Source : Documentation writer Source : Documentation writer

The area of this site is supported also by the@xie of a spring that flows directly into the seser
so that it can be used as a source of clean watehé development of the region as a commercial
area that can be inhabited.

Based on data from the Board of Tourism in Malugawai Bay is one of the tourist central in
Maluku, that have Maluku tour packages four, inelildnaritime adventure tour (marine park of
Sawai), nature adventure tour (National Park of d&mfa), cultural tourism (cultural village of
Sawai), and beach tourism (Sawai beach).

Beautiful of nature and cultural tourism in SawaiyBhave great potentials to improve the regional
income. It requires a great attention from the gowent in providing adequate facilities and
infrastructure to be able to support the Sawai &@a as a famous tourist area.

2. RESEARCH METHOD

Research method has the character of a qualitathe.discussion is conducted architectural matters
which related to building appearance. It is refethie image of local architecture (Sawai).
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a. Results and Discussion

Sawai Village is a fisherman kampong, because wiopeople living as fishermen. Sawai village is
located in the bay area, namely in District Saway Borth Seram, central Maluku Regency.

The village has a wide petuanan and it is a contioina@f six residential areas as Sawai village. &aw
village is a core of residential, and there ave Bubordinates include Masihulang, Rumaholat,, Iron
Openg, and Olong.

Wide of Sawai village is 275 kmz, that consist of:
a. Ocean25%
b. Mainland 75%, that consist of:
- Forest land 42%
- Agricultural and settlement land 30%
- Marshland 2%
- Bare soil and rocky 1%

Sawai village have had two types of traditional $&sj included the traditional houses of Luma
Salaola and stage houses above the water.

b. Custom house of Luma Salaola

It was an old house or a custom house as gathgiacg of IPALATU and ANIALA could be used to
discuss indigenous issues or meetings to accommdats of village and landlord in Sawai).
- IPALATU : eye of house or landlord in Sawai
- ANIALA : parts of village from Sawai
IPA LATU consist of :
a. Musiin : lessyyain (first person)
b. Ipaenin : Malakau and Luma suci
c. Rumasoreng : Latukahuny, latuikini, niharepiti atidulain
d. Letahiit : sea of Kapitan laut
ANIALA consist of :
Amala titalopun (rumah olat)
Amala tapinulun (Loaulu/Naulu)
Amala Hatamalu (masihulan)
Amala masihulan
Amala patahoran (horalle)
Amala silalohun (opin)
Amala tolo sei (hatilung)
Amala Tuaparan (warasiwa)
Amala Paku wau (Pa’a)
Amala waranuellai (pupue)
Amala lusiala (saleman)

AT T SQ oo T

Eleven Aniala had duty to support of roof (Kinaw) determinate a traditional house (luma salaola)
and in the process of Aniala was installed the fiosf (sintimatanhulun) then proceed with a gehera
roof.

In the roofing process of luma salaola since amcignes was required two human head (called
Tinahan). Person in charge of taking and installirags called malessy. Malessy came from the clan
musiin (lessyain). Tinahan was fitted above the la®f truss. Now in accordance with the
development of time (since the entry of religioasms and legal norms), this culture was removed.
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Figure 5. Traditional house village Sawai
Source : Documentation writer
C. Stage houses above the water

Stage houses consist of body and columns. Colusnosritinuous from home base to the foundation.
The foundation used the house on stilts over theisepiling. Minimum depth of pile on the stage
house foundation is 3 ft or equivalent to £°m.

Most users of stage houses over the sea is fisimecoramunity. The residentials tend to adjacent and
building orientation overlooking the waters (s€B)is is consistent with the image of the fishermen
communities who have been already accustomed itgglion the sea, utilizing the sea as a source of
livelihood and also the main transportation roltelowever, in its development of stage houses is
now not just as a settlement of fishermen, but aBee begun to be used as commercial buildings
such as resorts etc.

In the development of stage house areas are vgpmtiesitial negative impacts, including damage to
marine ecosystems such as coral reef destructidraloitat due to construction of buildings, marine
pollution caused by waste bin, and others. For ging, It requires more attention from building

users and local government. Selection of apprapudgvelopment sites, the availability of facilities

and infrastructure are adequate garbage dispoddi@ding of special programs related to the natura
environment revitalization can be a kind of solntin tackling the impacts caused.

Figure 6. Captive breeding of coral Figure 7 . Examples of stage
reefs in the village of Sawai houses in the village of Sawai
Source : Documentation writer Source : Documentation wri

This village has a specific local architecture, trafsstage houses have local wood such as lingua,
ironwood, etc. This is supported by Sawai sea $tatery quiet because it was dealing with a group
of small islands, so protected from the danget&laf waves, etc.

Kinati

Lianin

Figure 8. Elements of Ulu
Asa(usuk)  Source: Author survey results
and analysis

2 M. Hestin. (2008)Perancangan Bangunan Tepian AUTY, Yogyakarta
% Ir.Suprianto, Iwan , MT. Ars, MM. Studi Pengpangan Coastal City di Indonesia

A-228



A. Indigenous Architecture as Basic Architecturasign

Ulu

Hatax

ﬂ Figure 9. Analysis of local architecture
‘ A building philosophy Sawai.
| A Source: Author survey results and analysis

Indeed stage houses buildings consists of 3 pduithvare separated by function and role including:

Ulu (head) that is placed on the roof or sky copart of the building.Closing the roof in a
traditional building in a language called kinat&é which is made from dried sago palm leaves
woven throughout 1.5 m. Sago palm leaf roof willil&talled on usuk (asa) using bound (ulanin).
Hatan (body) is placed in the core area of thedingl, which as an activity for building users.
Walls and floors in a traditional house Sawai isdedorm wooden planks that arranged both
vertically and horizontally.

Ai (feet) in the form of truss structure is placdabve the sea. This column is usually continuous
from ringbalk to the foundation (underground of $aad). Type of wood is selected from nisat
wood or nani wood (the best type), because its iypery strong and it is also one of a endemic
wood species in Seram Island and has a fairly leigél of durability in water.

*/ " posisi vertikal
o |

dinding papan kayy o

Figure 10. Materials for Hatan elements
Source: author survey results and analysis

Lantal bangunan

Figure 11. Position board of floor sloof
Source: author survey results and analysis
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Figure 12. Position of hinin and skor
Source: author survey results and analysis

Column under sloof consists of two kinds is namely:
- hinin (truss construction)
- skor(underpinnings ohinin)

Figure 13. Direction ai inan always
opposite to the direction of the house

or building
Source: Author survey results and
analysis

The type of foundation is piling. Based on the @etlural culture of Sawai, there is no officiahit on
the level of depth of pile foundation, but by tharslards of the buildings on the water, the minimum
depth of underpinning is 1 m.

HES ]
t M0 om—

Figure 14. The minimum depth of
underpinning
Source: Author survey results and analysis
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The pattern of Sawai traditional house buildingigiess a square shaped, and divided into threepart
namely the area front, middle, and back. Front @ea terraces, usually used to relaxing well as
interacted with their surroundings (neighbor). Cainarea which contains the living room, family
room, bedroom, kitchen, etc. The living room isngd with the living room and without a teritory
with a kitchen and a dining room. This agrees wh#hphilosophy of Sawai community namely "itaem
basudara" which means we all are brothers, sohiemt guests were already regarded as his own
family. Behind of the Sawai traditional home isierp

|T wce gudang
R. tamu dan
f— I R. keluaraga
teras
dapur dan
dermaga (| R. makan
kamar 1 kamar 2
[\ v M— —— A —
Behind Central area Front area

area

Figure 15. The composition of the common room hangke village of Sawai
Source: author survey results and analysis

All the stage houses in thi

Sawai village has a special dock
(tapalan). This pier has a crucial role
for the community of Sawai because it
serves as dock of their boats which is
the main transportation there, also used
as a place to wash dishes, hang dry fish
and sago. Besides it is also often used
as a family gathering area.

Figure 16. The pier in the village of Sawai
Sumber : Dokumentasi penulis

Spatial pattern of Sawai village has been formexhgadted linear pattern of West Sawai, Central
Sawai and Eastern Sawai. In the center of thegéllre in the middle of the kampong, namely in the
area around the field, mosques, community halld,the custom house. In this area is often used in
place of important events held villages, includieg weddings, ceremonies, ceremony welcoming
guests, celebration of holidays, etc. Based onrimédion from local traditional leaders, in the mid
1800s the area was still a sea area, while thaegalbf Sawai has been almost the entire villageebo
sea level (except for custom house and leaderdtiorzad houses), but because of the times, the
influence foreign cultures and the growing numbieBawai people, then be made a permanent home
on the ground with how to create artificial landtleenent. Approximately more than 60% area of
residential land on the ground in the village oh&anow is made in the area (Reclamation).
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Rumah Adat

Rumah panggung

Entrance Desa

Figure 17. Estimation of Sawai village spatial
before the 1800s

Source: Results of interviews and analysis of
the author

Rumah Adat Lapangan

Masjid desa

Dermaga desa
Rumah panggung

Entrance Desa

Figure 18. Spatial pattern of the
current village of Sawai (now)
Sumber : The survey results and
analysis author

kayu ulin/ kayu besi -

Figure 19. Materials of stage houses in the villagBawai
Source: author survey

Materials and structures of stage houses are doedin®y local material such as ai eta (ironwood) in
the structure of the building and kinati columro(fr dried sago leaves) on the roof of the building
material. In certain parts of the building materiate adjustedcto the needs of the building. Vitiile |

to give more local character of the structure aradenmls are expected image of local architecture

easily caught visitors.
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3. CONCLUSIONS

Sawai village has a locality in architecture, hagsiand urban environment. It is a traditional
kampong that known as fisherman kampong. Two imwit houses of sawai village are house of
Luma Salaola and stage houses above of water. Stages have roofs, walls, floors and columns
that penetrate to land (under water). The settleroérstage houses tend to at close quaters, and
orientation of buildings face to the sea.

Locality of stage houses consist of three parts ithalassified function: (1) Ulu (head) is placad
roofs or part of plafonds. It is called kinati, timaade from dry sago leaves; (2) Hatan (body)as gl
at core of building, that is functioned as activil building users; (3) Ai (foot) is in the form of
structure foundation that made from local woodrgua, ulin, etc. It is supported by beauty of sea
which have little islands, so that is covert froighhwave.
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ABSTRACT

Central Sulawesi is a region where the majorit)communities toreside in coastal areas. This isabee the
dominant region consists of terrestrial and coastabches. Therefore, people with livelihood asefisten to
build houses and settlements in places where thayeasily blend with the area and live with theults
obtained from the environment. This study used aitqtive approach to naturalistic/phenomenologiceith
inductive analysis techniques.

Settlements of coastal communities in Central Sedawvas formed because the geography environment
vulnerable to disasters, with a house on stilts rehart or in full standing over the water, serve access
roads, public space and open space. Structure andtruction systems using bond system, the coonegitithe
tongue and pen, with building materials of woodnbao, thatch roofs (also called sago palm leavdgsai), as
well as the foundation rock. Openings of doors amttlows, using the cover or without cover, whereecas
made of wood, glass palm leaves. Facade buildingeropen, porous wall systems made because it i® mad
from local materials so that the building is catotpiheat and hot successor received by the buildihg. stage-
house and simple layout, effectively respond tsidettemperature, so cooling the material more kjyiand
allow for cross ventilation due to space -space hadbarriers. The concept of defense is formed lmzshey
were allied or kin, related to the sea, with a tiraf territory connecting road that is naturallyrfoed group
homes, social compatibility, common perceptionesidential environment and atmosphere and envirohme
that supports all activities of the settlers.

Key Words: Local Wisdom, Coastal Settlements.

I.  INTRODUCTION

Indonesia is an archipelago consisting of varidhsie groups that occupy both spaces and spaces of
the mainland coast. These spaces are on the cbaestaall the islands so that evolve into
communities that inhabit coastal areas or coaseasa This society then formed settlements as their
residence. In general, this settlement is not @dnwell, because it was built by the community
according to their level of knowledge that are famhiliar with the standards or norms of the staddar
but built as needed at the time.

These communities develop according to their oveallas a specific characteristic in managing their
lives. Habits is then developed into customary lalz govern various aspects of life in both the
aspects of social relationships, rituals, beliafsd others. Those things are reflected in the sbépe

their lives, both on the physical environment, adl\@s community social environment, which is the
character, uniqueness, and cultural imagery typi¢adach region. Uniqueness, both in the social
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environment and physical environment that can ¢ortacal wisdom become an attraction and the
potential areas that could be developed as the\ailiocal or indigenous knowledge is very valuable

Il. COASTAL REGIONS, VERNACULAR ARCHITECTURE, SETTLEMEN T AND
LOCAL WISDOM

Physically, the region is a meeting between mathlewastal ocean with restrictions to the mainland
and the ocean is determined by the influence ofathe to the sea and the influence of the ocedineto
mainland. Based on political policy, coastal areas good administrative regions into land or ithte
sea. Based on the area of cult(oealtural area),local coastal culture is an area that supporter$hee
people who process of enculturation and sociatimadire and live along the coastline. The styleipess
society in general is characterized by his stréogivard manner, egalitarian, spontaneous, said svord
that are used tend to be rough, and in communitaead to prioritize content to be conveyed
(substantive) than the way of delivery (Mattulat@97).

Coastal settlements by Suprijanto, 1. (2002), ngnteke development of which began with the arrival
of a particular ethnic group at a coastal locatwhich then settle and grow for generations to farm
clan / specific community and tend to be very hoersgpus, closed and developed a tradition and
certain values which in turn is the hallmark of tiearacter and settlement. Oliver, P. (1997) argued
Architectural Vernacular as a collection of houaed other support buildings that are very tiecht® t
availability of environmental resources. Forms otises and other support buildings materialize to
meet the specific needs and accommodate the cuhiatenfluence it. Vernacular architecture was
born in a collection of people who go through lifenature togetherlf the community is still a ralat

this collection will be homogeneous, traditiona e written or not) to handle living together tisat
transmitted from generation to generation becamnadition, so the collection is called the traditad
collection. They built their home together, as achaect and workers. This community is called the
village, located in rural, more traditional, adaptio local customs and natural. Communities tend t
settle down through the generations, so assurnie thiagre their homeland.

Manifestations of residence and all the amenitiesenin terms of the process of its products, always
communal society based on woodworking techniquebeat disposal, where there is no necessity to
apply the process of initiation of each phase ektigment, which is based on the tradition (echim t
form of festivity, intent, salvation, and other .¢tArchitecture is not only manifested in the ess

of house, but on social and symbolic space - aespiaat reflects and demonstrates a creative and
inhabitants(Walterson, R, 1990).

Sugihen, BT, explained that a settlement patternlosely related to the dominant socio-cultural
characteristics in the settlement concerned. $atties formed from the settlers who still has family
ties will be different from other settlements theseo linkage among the settlers. Similarly, titalv
need, the level of knowledge and technology possesfien plays a role in determining the layout
(space) of a settlement. In addition, geographacel topographical condition factors also influence
and determine the shape and layout of a settlerSenthere will be differences in form and pattefn o
a settlement.

Culture is a major factor in the process of setleirforms, while other factors such as climate,
location, geography, politics and economics is @ofamodifier (modifying factors)So in this case
environmental conditions is one of the factors Wwhicfluence the patterns and forms of settlement
and architecture inside the building. Man and dgcles a different character, reflected in the
differences in lifestyle and value systems to fellare them. This fact obviously has a huge infl@éenc
on how they design and shape their environment ¢Ragp, A, 1977). Rapoport, A, (1969), argued:
‘Environment’is not just the environment or settlement but leathe building and its environment or
home, village and citthouse, village and townlrorm of house not only the result of physical éot

a single causative factor, but the consequencethefoverall socio-cultural factors It also is a
modification of climatic conditions, constructionethod, the use of materials, and technologies.
Major factor is the social culture is another fadtat is enabling factors.
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Tread houses are grouped into 3 (three) categonsiely: land, water-land transition, aquatic
(marine). Residential center located on the belaahi$ protected from waves. Buildings connected by
bridges made of wood, are not connected with tidgbr using a boat canoe as a liaison. The layout
of the buildings lined up along the coast who haseess to water. Piles of rocks as breakwaters made
in mutual assistance in case of pairs, but it alswes as a border village, so that the land wagbe
used as fish ponds and plateslabuhnya-Lopi Lop{small boat) to them. The position of the existing
house on the seafront block the house at the bathkei house which is located on the side directly
facing the open sea. Amid the township is locatechévillage leaders callegponggawe Same
(chieftain). Each house occupied 2-3 family homesaccordance with the composition of their
philosophy that ispupok patepik-tepik dipadije(assembly, and adjacent rows). Especially for
occupancy which is above water, the position aia with another row of boats there are streets, and
direct access to the sea (Syam, S, 2003).

Public spending most time on the chétaseng),township over the water. Residents in this area
generally foraging at sea or farmed, many are s8lihg traditional nets and outrigger canoe.
Ownership of land is still customary rights genlgrasuch as land inheritand®asini), there is no
system of ownership over the reef flat and shaliaters. They maintain live near the sea by building
houses on stilts, above the shallow sea (0.5 - Bmgar pattern of their settlements along the toas
with the type of linear settlement pattern along tbast, with the type of settlement pattern oéagr
The road network connecting their houses madeaaf bwidge from the mainland until well above the
sea (Rusmalianasari, 1992).

1. MORPHOLOGICAL COASTAL COMMUNITY SETTLEMENT IN CENTR AL
SULAWESI

3.1.Forms of Settlements Coastal Communities the Central Sulawesi
Jayabakti Village Luwuk Municipality

Kabalutan Island

joett

a5
I E
A

.ﬁ

Figure 1. Settlement Patterns in Desa Jaya Baktigé
Kabalutan Island, and Labuan The Village of Tojakima
Source: Results of Analysis, 2009

Settlements formed a group withtgpological view'of building the Mosque by the court or the vast
land, so that in building the mosque therepgn spacaised as a hangout room and interact socially
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with fellow settlers. As the center of orientatitmilding mosques situated on the highest landhab
the sanctity and holiness still reflected in théding.

3.2.Housing and Dwelling Characteristics

Settlement form groups consisting of clumps famdy,have a familial relationship. They are tribe
known as the sailor with the main livelihood afishhing' cause settlement and their home is located
the water, or having contact with water. Althoughts development has been living on the mainland
but still have the traits or characteristics thlagyt are sailors, so the settlement or their home
environment there is still a room or a place torestthe tools that support their livelihoods as
fishermen.

Dwelling house or settlement is still the type @iubes on stilts with a height varying according to
place or environment where it is located, espaciall the water with a height of approximately
between 3.00 to 10.00 m, so that when the tidelnsost completely submerged homes water,
particularly at the rear of dwelling house ass@tlawith the sea.

3.3. Settlement Pattern and Dwelling

The pattern of settlements generally still chaand irregular, only at the front overlooking theest
neatly organized. Other Residential located onbidek scattered into the sea or the line of sight fo
approaching the road bridge made of wood or stilthe original soil. The density of buildings in
some parts of residential environment is very demgesolid (on the area near the sea or in sedg wh
the other part is located far from each other.

Their homes are always close to the sea so thatbilnél their home lined up along the coast, partly
or wholly located on the sea, so that the backerbiack porch is a dwelling house boat moorage at
once a place to store fishing gear, fishing seaswoia place to rest after a few day or all dayat s

In general settlement on the mainland and coasgalsaalready equipped with electricity and clean
water facilities, while on the islands has not bemjuipped with electricity and clean water
infrastructure, so they use gen-sets are cleanrwatill taken on the nearest mainland, except in
Village Kabalutan've got clean water sources. Dwglhouse settlers and socialize a shelter, so the
house is the center orientation of the settlerpe@ally the family left behind by the head of the
family who went me'laut '. Their homes with a veigple condition, equipped with rooms, or just a
'space’ iswithout limits.

No. Mainland Coastal Beaches Water (Sea)

Form dwelling house which Form dwelling house which Form dwelling house which
occupies the land is still shaped| occupies the coast-shaped stage,occupies the sea is also shapgd
stage, as high as 0.50 to 1.00, or as high as 2.00 to 4.00. pan from 4.00 to 9.00, or madg
made the foundation of rock the foundation of the rock
material with a height of 0.50 to material in a rather shallow sea.
1.00 m.

Figure 2: Typology House Based Characteristicd amation
(Source: field data, 2009)
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They built a house by way of mutual cooperatiompgisnaterials from the environment they live are
wood, sago leaves, and palm leaves. Skeletal steuats the main structure houses or other buildings
using wood materials that are associated yeittit or tongue and then tied relationships. On the roof
using roofing materials Nipah, but a small paréadty using zinc. The walls are generally still thse
board and sago leaves, using a wooden foundatiok, and foundation pedestals joined by wood (on
the sea area), while in coastal areas use wooedespals (concrete or wood material), and the land
use stone coral, coconut wood, or wood.

3.4.Factors that Cause Changes in Settlement

There are several things that caused the changessidential housing and the knowledge that
increasing rapidly, the need for shared valuesedsad because of the knowledge and technological
advances in building.

This is evident from the patterns of settlemergythave started to build housing in areas away from
the sea or water that is inland, so it is morelgasached by land transportation facilities antiyfu
equipped with environmental infrastructure ie pohlibilets, garbage bins, electric grids and water
supply. In building their homes were no longer doirtual' is redundant because it is considered no
longer in accordance with the teachings of Islaat they have adopted. The use of a more modern
building materials have also been done of the igeno, ceramic, doors and glass windows.

On the mainland most of the settlers have beergusiobe as building material in their home, as well
as on other piblik buildings such as mosques, dshaad others. Similarly, in their home layougyh
have started to make the spaces in a way insulateke a boundary as a bortlemitory andprivacy
settlers to the environment or other settlers nearb

3.5.The concept of Defence Defensible Space)

Existence or the existence of the coastal comnasndf their neighborhood now, because one family
is still the family or relatives, so they remaintkeel in the area. Although in some places bec#use
settlers had moved too dense housing environmerthby still choose the place where environment
is still an or related to the sea and settlerdilisasrelative where they formerly resided, andnfoa
new community in the new environment.

These groups constitute a defense to the limiteofitory which is the border connecting road or
naturally form groups of houses associated wittsffeceas a road, and stands on land or sea, giving
rise to its ownimage of the limits created in an environment where thigg. PIn general, the
existence of others created by maintaining the himghood because they feel comfortable with a
dense environment, easy accessibility, suitabifitthe social environment, common perception of the
environment and maintenance of residential atmaogpéwed the environment is very supportive of all
the activities of settlers.

3.6.Conditions Economic Social and Cultural Society andheir Effects on Residential
Development Activity

Houses not only as a place of refuge, but the hsuaevenue for cultural process in which humans
live and thrive. Houses are part of an overall hmpsenvironment, so that settlers can live
comfortably so that the settlers to adapt to thesbkaand its surroundings. The socio-economics they
have built their home better by using materials endurable, is using wood with good quality and
adequate, roofing material and walls with matehat is easily obtained from the environment around
the tin, bamboo, leaves Nipah, a board with goodlityualso, and use materials more durable
foundation that is one or two grade wood, usin@ak,ror stone base, which is also easily obtained
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from the surrounding environment. Openings wallobrs and windows have been using good cover
using wood, glass, sago leaves, so the settlergimedhin the house safer and more convenient to the
surrounding environment, namely the influence datireboth on land and in water.

Some settlers with better socioeconomic conditionbuild their home with a different area using a
higher quality material, as well as priority nedds identity is also against the social needs sf it
inhabitants. This does not cause the differencéthifwsettlements) because for them remains as a
clump of family or relatives in a single unified @ik and harmonious, mutually mundukung and help
in living the life of the present and future.

The socio-cultural, residential settlers had begmrchange, because the level of need was also
changed. Houses not only as a place to gather @edact, but there are values that must be
maintained, namely value and territorial privacy, that residents began to build their home by
making the boundaries of both the space insidecaitslde space. Dwelling house is equipped with a
front porch as a transition space from the stnatet the space, serves as a public space and places
interact with other settlers as part of other pulpaces on the street environment as a liaison and
interaction space.

In the space in the residence was found sealedobediboth with doors or without doors, so
occupants particularly ‘female' or 'parents' shdwgdin the room, while other spaces relate to one
another without insulation or with different heighar without different heights, so that these space
function as semi-public spaces or semi-private ame where residents perform activities of both
their social interactions with fellow residentsather settlers. Private spaces other than sleepog

is a kitchen, bathroom, laundry room and back porfttey are as a sailor, with cultural backgrounds
have different perceptions and needs of the phlysiaaifestation of their home also influential as h
home layout. This can be seen on the 'extra sgiadeServes as a boat moorings, where the drying of
fish, a place to store fishing gear.

3.7.Economic Social and Cultural Rights

Culture was born and developed as a result of theeggs of human adaptation to the environment,
both of the surroundings as well as certain soctlditions. This means that cultures can vary
according to differences in the neighborhood whleeeman played a part.

Religion and Belief Systems

Generally still believe that nature is full of setsrin touch or to find out and take advantageéne$é¢
secrets or called Shari'a Therefore created atyasfeceremonies that contain traditional valueshsu
as ceremonial boat building, build a house, maesiageath, lawyer-Islam's, tula'bala (refusing
reinforcements) and others. Boat-making ceremong be the grounds "boat" is represented as a
human being that has lifeln making the boat firstfgrated bottom of the boat with the middle and
then closed again. This section is referred tchasravel'. Similarly, the ceremony to build a h&gus
need to consider many things, ranging from matesgéction, measurement, placement of building
elements and others. Prior to founding the columeking the stairs, making the roof, and so on, and
after the house is finished and ready to be ocduppcara.adat ceremony.

Similarly, other ceremonies, all have their ownioatices. In performing this ceremony, the royal
objects plays a role, because without these thivitidikely get a curse. Principal object is what i
called 'Ula-Ula’, a kind man flag framed rectanguéang. The flag is usually flown over the home
front as well as red and white flag on the backnésally, this flag-raising was raised three days
before the ceremony begins. There are three coloyellow-Ula Ula for the highest social status,
social status of black and white to the middle, aedl and white for ordinary people or ordinary
people.
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Hubungan SosialSocial Relations

To build their homes considering that their habit®entertaining guests and close relatives and the
habit of visiting each other each other. Closentige or relatives entertained on the patio or living
room, while guests entertained in the living rodro. socialize with their environment, people living
in aquatic environments make roads or bridges obdvor bamboo, is a residential neighborhood
located in the island by boat as a means of comgecthe relationship between the home does not
like fences, roads are the barrier between theease.

Knowledge and Lifestyle

Knowledge citizens against environmental conditiseftlement has been applied in building their
home, for example on the floor height of the tisleh water. Other knowledge that is held against the
measures of length, width, and other home sizet rieet the size of the human body. Cultural
involving human behavior in daily life that charaerazes the life of society is the habit of communit
rainwater for cooking and drinking every day, aféethe shape and slope of the roof of their home.
Habit people wash, bathe and defecate on the grsarbdat the occupancy is not available km / wc.
Habits of people playing in the sea causing thevaifebility of open spacen land, but the road is an
open spacé¢hat is most often used by the people in socitgraction with fellow settlers. Habits and
behaviors people will indirectly affect the architere of settlements.

V. CONCLUSION

1. Settlement orientation center is a mosque, aslectiein of the majority population is Muslim,
and serves as a public space. Ruang interaksikplabii yaitu jalan, yang juga sebagai akses bagi
pemukim yang menghubungkan antar rumah, dan &ssifermukiman lainnya, Other public
interaction space that is the way, also as acoe®etsettlers that links between home and other
residential facilities,

2. Dwelling house is located parallel to and facing sfreet as public space, created through a long
procesgtrial and error) to form a building shaped stage,

3. Form four-square house, with additional buildings the side of right, left, or behind the
building, saddle-shaped roof, and Limasan, withefode Laja' tiered one or two layers,
residential layout consists of the main buildingttls: space bedroom, living room, family room,
while the additional building is a terrace, kitch&aundry room and drying room. The pattern of
simple plan with one-layer system allows cross-laien occurs where the spaces in the
building does not have a bulkhead between theiposif the inlet-outlet window,

4. System structure and construction of the skelgttkesn consists of: roof, walls, and foundations,
with tongue systenjpint, and bonding. Building materials used are of lonaterials in the form
of wood, leaf thatch or palm leaves, sago leaves racks as a foundation,

5. Opening of doors and windows with cover or withoaver. Materials cover the openings in the
form of wood, glass, or the leaves of sago palnvdsaorrnamen only found in the terrace
residential buildings. Position openings in accaomdawith the wind orientation and area of
openings as the conditions required for a dwellingse, ventilating the roof space helps cool the
building because the heat that accumulates indbé space easily removed or deleted by the
wind flow through these openings.
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ABSTRACT

Dar es Salaam city faces the shortage of buildimtenmals even though more than 50% of the builirsgemals
produced are produced for Dar es Salaam market &fnfpo, 1988). In Tanzania, the major building matsri
used in building construction are building blockSoncrete blocks are gaining importance in develgpin
countries (Kaosol, 2010). According to the survenducted in Dar es Salaam, it is estimated thau&l@6% of
building materials is concrete and building blocksyereby blocks occupy about 30% for high risediogs
and 70% for single storey buildings. The sourcagdregate comes from quarry sites more than 12@fem
Transportation of aggregates from far distant ireses the cost of materials, energy consumptiofffjdrand
environmental degradation. Since, Tanzania is dghthe poor countries; it is very expensive to getding
materials from far distance. Authors suggest ttemtycling of concrete rubble can be an alternativarse of
aggregates. In Tanzania, recycling of building miatefrom construction and demolition rubble doest exist.
About 20% of rubble is reused for backfilling othpme, foundation and the rest is thrown away. &kperience
from developed countries shows that concrete rubbke great recycling potential; producing aggregafer
stabilization of sub-base in road construction 8these applications are lower applications (dowtiogg. The
ongoing research project is investigating the paiisy to recycle concrete rubble to generate |daearing
concrete blocks for building construction.

Keywords: Reuse, Recycling, C&D waste, building enais, concrete block

I.  INTRODUCTION

The demand for construction materials increasely ddliover the world. The construction industry
accounts directly and indirectly for nearly 40% tbeé material flow entering the world economy
(Roodman and Lenssen, 1995) and in developing dgeantor around 50% of the total energy
consumption (Levin, 1997; Bonini and Hanna, 199@nzania faces the same pattern.

Tanzania is a developing country with a tremendmex] for housing especially in urban areas such as
in the capital city, Dar es Salaam. The Dar es&Baleity is oldest and rapid growing city in Tanzani
Its population is estimated to be 3.5 million (i01®) compared to 2.5 million in 2002 (NSB 2002),
i.e. 39% increase for 8 years. This shows thatitreand of accommodation is increasing. This puts
pressure on the availability of building materitds meet the growing demand of the shelters (i.e.
buildings). The major building materials used isidential and small industrial buildings in Tanzani
are concrete and sandcrete blocks (Egmond, 2008)ording to the survey conducted in Dar es
Salaam, the buildings construction can be classifieo two groups namely single storey and multi-
storey buildings. The construction of these budgimiffers from materials used, equipments, skilled
people required. For example, in constructing simngbrey building, building blocks (i.e. concrete
blocks) are used as load bearing material; colusyagems applied for multi-storey buildings as load
bearing materials while the sandcrete blocks usednfill materials. So every type of building
construction system consumes a substantial amdubtiilding blocks. The study done by Kaosol,
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(2010) indicates that the concrete blocks are ggirimportance in developing countries. It is
estimated that about 70% of building materials asctete and building blocks, whereby building
blocks occupy about 30% for high rise buildings &0@6 for single storey buildings in Tanzariide
demand for blocks is expected to increase even @merihe population and demand for shelter are
increasing. This will result in a deficit of buitdy materials in future. In order to support buitdin
construction to be sustainable, innovative productdf building materials by recycling concrete
rubble into load bearing building materials is essé especially in Tanzania

The raw materials for making concrete blocks ahgdraulic binders, water and aggregates (Jackson
and Dhir, 1988, GTZ, 1991). The aggregate is am@utical filler material with good resistance to
volume changes which take place within the concafier mixing, and it improves the durability of
the concrete (Jackson and Dhir, 1988). The comnggnegates used in Tanzania are those derived
from natural source (quarry sites). Out of 30 fdrmanstructed buildings and 11 building blocks
manufacturers visited and interviewed, non of thesing the recycled aggregates from concrete
rubble instead all are extracted from quarry ske.we know the aggregates are non-renewable
mineral materials; according to high growth of dinb construction the supply of aggregate near
future might be limited and results conflict amarsgrs (Mufuruki et al, 2007; Sabai et al, 2009).

This paper focuses the aggregates material fodibgilblocks production from crushed masonry
rubble (i.e. concrete rubble) of construction amdndlition buildings in Tanzania. The demand for
aggregates in Tanzania in 1997 was about 60 nsllimmnes (Woodbridge, 1997), equivalent to 2
tonnes per year per capita. It is estimated thatdgmand for aggregates such as that used in the
building blocks in Tanzania might almost triplerfradhe estimated 87.4 million tonnes in 2009 to 219
million tonnes in 2050 (PRB, 2009, WBCSD, 2009)eHmare of locally available raw materials used
to producing building materials in Tanzania is ab4v% of the required amount (NCC, 1992); the
rest is imported which puts quite some strain @ndbuntry’s economic situation. Dar es Salaam city
consumes more than 50% of all building materiatedpced in the country, but the capital still face
shortages of building materials (Kimambo, 1988). hereased use of local resources and a
disproportionate future demand for the availabitifyocal building materials will result in a depitn

of the natural resources due to the expansioneottmstruction industry in Tanzania. To ensure the
sustainable building construction in future, theerlative source of aggregates is inevitable. This
recycling the concrete rubble from demolished aostructed building is under investigation in the
on-going research.

The construction of these buildings differs fromtengls used, equipments, skilled people required.
For example, in constructing single storey buildibgilding blocks (i.e. concrete blocks) are used a
load bearing material, columns systems appliedniaiti-storey buildings as load bearing materials
while the sandcrete blocks used as infill materi&le every type of building construction system
consumes a substantial amount of building blocke demand for blocks is expected to increase even
more as the population and demand for shelterrmreasing. This will result in a deficit of buildjn
materials in future. In order to support buildirgnstruction to be sustainable, innovative produrctio
of building materials by recycling concrete rubiodo load bearing building materials is essential
especially in Tanzania

[I. BUILDING CONSTRUCTION AND DEMOLITION IN TANZANIA
2.1.Building Construction Condition in Dar es Salaam Ciy

The on-going projects up to January 2010 whichuites$ buildings, civil works, electrical and

mechanical works that costs amount of more than(18&h Tanzania millions shillings (about USD

7000) was 2219 (data from Contractors RegistraBoard (CRB). Out of these projects, building
construction occupies 1227 (55% of total registezedstruction projects). While in Dar es Salaam
city contains 544 buildings (44% of all buildingsTanzania). This reveals that building constructio

is higher and is growing faster in Dar es Salaalms Bhows that the generation of waste from
building construction and demolition is expected¢ohigher (see Figure 1 below).

A-243



A. Indigenous Architecture as Basic Architecturasigin

(taken at llala, 2010)

Dar es Salaam city comprises three municipalitiasnely: Temeke, llala and Kinondoni. The
Municipal Engineers from Temeke, llala and Kinondaownicipalities revealed that the available
building permits records were 1806 from 2008 anti®2@s shown in Table 1 below. From the Table 1,
the single story buildings are 83%, 55% and 34%other hand multi-storey were 17% 45% and 66%
in Temeke, llala and Kinondoni municipalities resipesly. It indicates that in Temeke and llala
municipalities more single storey buildings are emdonstruction, while in Kinondoni municipality
the multi-storey buildings are higher.

Table 1 Building permits classification in Dar edeé&m, Tanzania.

Type of the buildings Temeke Municipal llala Municipal Kinondoni
Sept. 2008 - May 2010 Nov. 2008-May 2010 Jan-May 2010
Bldg permits % Bldg permits % Bldg permits %
issued issued issued
Single storey building 741 83 30¢€ 55 12C 34
Multi-storey buildings 157 17 24¢ 45 23¢€ 66
Total 89¢ 10C 552 10C 35¢€ 10C

From Table 1 above, by sorting and analyzing tte#fusction of the buildings in terms of residential
commercial, Institution, residential together wettmmercial and residential together with institnéib
buildings; it found that residential buildings anany compared to others as shown in Figure 2 below.
This indicates that most of the residential buidgirtonstructed are multi-storey building in Kinondo
municipality, while in Temeke and llala most of theildings are single storey buildings. The reason
for this is attributed by economic capability ofopée because in Kinondoni most of people are
constructing multi-storey building for residentidt. occupies 84% of residential buildings while
Temeke is 85 % and llala is 58%. The Temeke MpaicEngineer supported this by saying that
“most of people residing in Temeke are poor compaosother municipalities”. Also Kinondoni is
highly populated (i.e. 1.1 million people in 2062nsus) while Temeke was 0.78 millon people(NBS
2002). The land scarcity problem due to high papoih in Kinondoni may influence the multi-storey
buildings construction. The land scarcity probleansed people to encroach even to live in the borrow
pits at the quarry sites like Kunduchi quarry siteKinondoni municipalities. The land problem not
only affects the space to live but also reduceemiitls areas for building material source. The
problem of building materials in future is givingdsignal, and therefore scientists have to wotk ou
to find more alternative sources for obtainingltidding materials for future use. Being awareas t
problem, authors join other scientists all over ¥erld to investigating the possibility to recycle
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concrete rubble as an alternative source for ptooluof aggregates that can be used to manufacture
the load bearing concrete blocks for building carctton.
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Figure 2 show the functions of the buildings camsted in Dar es Salaam city
[in Temeke Residential and Institution reads 0% bgedt was only 1 building permit out of 898 pesmissuefl

According to Dar es Salaam city council, informettkement occupies 70% of the total build up area.
Data from informal settlements are difficult to aiot even though they are also generating
construction and demolition waste. It is indicatedt there are buildings are under construction
within the city which are not registered and retedaby respective authority.

2.2.Building Demolition Condition in Dar es Salaam City

Most of the permits issued in llala Municipaliltyspecially city center and outskirt areas like
Jangwani, Kariakoo, Kisutu, llala, Buguruni are aoiwing permits for demolition activities. The
reason stated by Municipal Engineer was land stgarthe number of demolition permits issued from
July 2009 to May 2010 by llala municipal councilr&e23; Temeke was 1 while Kinondoni no
specific data. But this figures do not reflect #atual situation of building demolition becauseréhe
were thousands of buildings that actually demolishé Kipawa areas (near the Mwalimu Julius
Nyerere International Air Port) which were situated llala municipality and others located at
Temeke municipality situated near the Dar es salRart known as kurasini Shimo la Udor)go
were demolished. The reason stated was, that bgddivere demolished followirgpvernment order
after building owners were being compensated. Toerethere was no need to procure demolition
permits. Thus there are a lot of buildings demmisi which are conducted in various areas in Dar es
Salaam without requesting permission from respdasibthorities (i.e. Municipalities). At Temeke,
there were also 8 blocks of 3 storey buildings deshed as shown in the Figure 3 below.
Unfortunately regarding those demolition activifiésere is no record information in the Temeke
Municipality while the event occurred almost 4 knorh Temeke municipality headquarter. When
asked, why the demolition of the buildings likettltan be demolished without information to the
municipality, the answer was thatmbst of demolition activities are done during weekeights, and
the same time, all rubble are removed from the; site it is difficult to be controlled by the
Municipality”. There are poor records on building demolitionvéteds while there is no data on
amount of C&D waste generated in Dar es Salaam.
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Figure 3. Rubble generated from building demolifioiDar es salaam, Tanzania
(taken at Changdmbe, Temeke in 2010)

Also, information from National Construction Couln@ccording to an interview Dr. Fundi) it found
that in the period of 10 years (1996-2006) thereew@40 high rises (7+ storey) buildings were
constructed in Dar es Salaam. The constructiorha$e buildings involved demolition of existing
buildings. Experience learnt from Tanzania Natiddalusing Corporation (NHC) is that there are 46
buildings in Dar es Salaam which are demolishedrsewd ones are under construction instead. Also
according to 30 buildings sites visited and intewed, 20 (66%) out of them were accompanied with
demolition of old buildings. This indicates thaeth are many buildings that are demolished and new
ones are constructed in Dar es Salaam city whidruerto generate a lot of C&D waste (e.g. concrete
rubble). Besides of construction, renovation anth@éion activities, there are other sources of C&D
waste generation, these include: natural disaskersarthquakese(g. in Italy (2009), Haiti (2010),
Chile (2010), avalanches and tornadoes; man-made causes #ikeamd bombing and structural
failures (Charet al, 2000) which may happen in Tanzania as well (@%.embassy bombing in 1998
in Dar es Salaam, Tanzania). This reveals thagémeration of C&D waste is rather extensive even
though there are no records on amount of C&D wasteerated. These C&D waste have great
recycling potential (Hansen, 1992; EU CommissidiQ® Masoockt al, 2002; Pooret al, 2009). And
therefore the reuse and recycling/upcycling of ¢hesterial resources from C&D activities back to
building redevelopment instead of disposing orwing them away required.

Ill. REUSE AND RECYCLE OF CONSTRUCTION AND DEMOLITION WA STE IN
TANZANIA

In Tanzania, the metal e.g. iron and plastic wastes locally reused and recycled but the
masonry/concrete rubble there is no formal reuseeoycling in Tanzania. All reusing and recycling
of this material waste is informal because the meeeacted Environmental Management Act (URT,
2004); the C&D waste addressed as solid wastetartdeatment suggested is disposal. The current
reuse and recycling of C&D waste (i.e. concretélelbis described below

3.1.Reuse of Concrete/masonry rubble in Tanzania

The Masonry rubble is reused for backfilling or d@ore in building construction. Also in road
maintenance for filling potholes (see Figure 4)udig landscaping in general. According to Eng.
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Mwankusye (from NHC), the C&D waste i.e. concratbhbie is used for non-structural applications
because its quality is not well understood. It egarded as unfit for new building construction
because the by-product is assumed to be weak.diBgd owned and operated by National Housing
Corporation (NHC) when demolished, it is estimatieat about 20% of masonry rubble is reused as
hardcore material in new reconstructed building(®) the remaining (about 80%) is thrown away. At
the same time, information from central dumpingssitat Pugu Kinyamwezi) it is rare to find the
concrete/masonry rubble dumped in to dumping siteording to Dump attendants the drivers dump
it on the rough roads, stabilize soil at the argh swamp in nature and other uses as explainedeabo
These kind of use the C&D waste is the same as othetries like The Netherlands, Germany, (EU
Commision 2000;Hendriks and Pietersen, 2000), U3BA PW Technical Bulletin, 2004), Thailand
(Kofoworola et al, 2009), Japanese and Singapore as well. At I¢hst oountries are crushing them
before use but in Tanzania applied rubble as ifTs ends to make disturbance to road users
especially for small cars (see Plate 3 below).iAdll these applications are low application kncagn
downcycling

The blocks recovered have been used for light wesgtuctures i.e. temporal toilets (both super
structure and pit lining), fence the constructidte.sOthers have been used for construction of the
septic tanks and soakaway pit in many houses l@ane people. This application is dangerous for
users because the quality of blocks is not knowethdr can withstand stresses from both horizontal
and vertical. Therefore, the structures built witlaterials in which their quality is not known is
dangerous and not recommended for safeguarding lilseiand other ecosystem downstream.

Figure4. The reuse of concrete rubble for fillpghole in Dar es Salaam
(taken Ukonga and Mwenge, 20010

3.2.Recycling of concrete/masonry rubble in Tanzania

The common aggregates used in Tanzania are thosedl&om natural source (quarry sites). Out of
30 formal constructed buildings and 11 buildingdi® manufacturers visited and interviewed, non of
them using the recycled aggregates from concrétielelinstead all are extracted from source. As we
know the aggregates are non-renewable mineral msteaccording to high growth of building
construction ( Table 1 above) the supply of aggeegaar future might be limited and results conflic
among users (Mufuruket al, 2007; Sabaiet al, 2009). To ensure sustainability of building
construction in future, the alternative sourceaggregates have to be investigated in Tanzaniato a
the existing one.

There is one group of young people that situatedaagwani, llala Municipality which collects and

crushes the concrete rubble from demolished bulditnuctures mixes with flesh stones from source
(they call itshamb& This is good step towards the recycling of tgepboducts generated from the
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construction and demolition structures in Tanzanfee rubble and stones have been mixed in order to
to ensure the quality of resultants aggregates. qudity of aggregate is neither tested in the
laboratory nor monitored but assumed is good. Thshing of masonry rubble has been practiced in
most of developed countries like The Netherlands, USA etc. Most of the crushed aggregates have
been used for sub-base material in road construetal some has been used as aggregates for fresh
concrete and non-structural paving blocks (Hendaikd Pietersen (2000), MacDonougthal (2002),
Poonet al, (2002), Pooret al, (2006)). In the Netherlands, crushing concretstevanto aggregates has
became the common practice for many years duedimoeage of natural aggregates and a lack of
available landfill space (Kirby and Gaimster, 2008)

Since the aim of the research project is to explbeeextent to which the crushed aggregates from
concrete rubble can produce load bearing blocks;ctinventional production method of concrete
block have been adopted. The processes and corddifar production of concrete block from
recyclable materials will be the same as thoseuymed from conventional production method except
fine and coarse aggregates have been derived froshed aggregates. Then block products will be
tested in the laboratory. The compressive streagih other quality parameters will be tested and
documented. The outcome of this experiment wilpbesented in a different paper; it is beyond of the
scope of this paper.

The recommended nominal compressive strength ofdherete blocks in Tanzania ranging from 3.5
— 21 N/mmi (TZS 283:2002(E)). From the literature, the recanded minimum compressive
strength is 7 N/mf(Jackson and Dhir, 1988). The recycling/upcycloighe crushed aggregates
from concrete rubble to generate the load bearilogkb, the focus is to meet the minimum
compressive strength of 7 N/mnfror the time being the standards and specifioatior the recycled
materials do not exist. So the existing productioethods, procedures and specifications will be
adopted.

IV. THE PRODUCTION OF CONCRETE BLOCKS FROM CONCRETE/MAS ONRY
RUBBLE IN TANZANIA

Concrete blocks have been opted and presentedsimpaiper because the concrete waste (as C&D
waste) apparently makes up the largest portion tad@% of solid waste stream (Dola&ih al, 1999;
Macozoma, 2002) in the world also in Tanzania whieeeC&D waste generation in urban areas such
as Dar es Salaam continues to increase. Concatksbdre the major building system used Tanzania
whilst it is gaining importance in the majority @déveloping countries (Kaosol, 2010). Concrete block
masonry has the advantage that it offers littletevasd any broken or unused block can be recycled o
saved for future projects rather than being dispad€USA PW Technical Bulletin, 2004).

The aggregates required for concrete block prodnctire fine (passed 5 mm sieve) and course
aggregates (i.e. retained on 5 mm sieve and pass 1B mm  sieve)
http://www.tpub.com/content/engineering/14070/e¥370 287.htm Coarse aggregates in this paper
defined as those aggregates which are used in @foduof concrete blocks. The recommended
particle size for blocks production is ranging frémm to 13 mm (Jackson and Dhir, 1988; GTZ,
1991).

4.1.Aggregates sampling and sample reduction

To get aggregates from recovered concrete/masaoiyles, stratifies random sampling was used to
sample the samples of rubble from the construaiwhdemolition building as well as from the single
and multi-storey buildings in Dar es Salaam citgnles from natural source also sampled. Due to
economic constraints, to get the representativepksmten (10) samples of concrete rubble were
collected from generation points and then crusiméd aggregates. These samples include three (3)
from multi-storey and 3 samples single storey deshed buildings; 2 samples from building
construction (i.e. multi- and single storey builghnTwo (2) samples of coarse and fine aggregates
from natural source also sampled for control puepos
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After crushing the heap of rubble, the 50 kg samyeee sampled by quartering method according to
recommended standard methods of aggregates samapichtest methods (TZS 58 (part1-3);1980) in
order to get the representative sample. Then th&gs8amples were sent to University of Dar es
Salaamthe building material laboratofyfor testing and analysis. The particle size tistion of the
all-in aggregates was done by following the staddaethods of the TZS 58 (Partl- 3):1980 & BS
812 (part 1-3):1975. To get the appropriate minimmass of the sample for sample grading, the 15
kg was applied as recommended in Table 2 belovweSime crushing process was manually, the 37.5
(40) mm nominal size of material was applied. Tfeee 15 kg mass of each sample was determined
by sample divider method to get the representatmnple except for fine aggregates (sand), the 2 kg
sample was used.

Table 2 the recommended an appropriate minimum ofasample for the laboratory testing
Source: TZS 58 (Part 3): 1980

Nominal size of material (mm) Minimum mass of sample (kg)

63 50
50 35
40 15
28 5
20 2
14 1
10 0.t
5 02
3 0.z

Less than 0.1

4.2. Grading crushed aggregates derived from constructio and demolition waste

After sampling the representative samples, theiggaloly sieving analysis was done. The square hole
perforated plate sieve of 300 mm diameter confogmion TSZ and having aperture size of 37.5, 28,
20, 14, 10, 5 mm and wire cloth sieves of 200 mamnditers and aperture sizes of 2.36, 1.70, 1.18,
0.600, 0.425, 0.300, 0.212, 0.150 and 0.075 mm wappdied (TZS 58(Part 3):1980. The results of
particle size distribution (sieving analysis) aregented in the Figure 5 below. Almost the curvies o
all samples (all-in aggregates) behave the samepexor the fine aggregate sample from source. By
calculating fineness modulus (FM) of each analyzahple (see equation 1 below), the results were
5.6, 5.1, 6.0 for demolished multi-storey buildi@M1, DM2, DM3) and 6.6 for constructed multi-
storey building (CM) respectively. For single stotmiildings FM were 5.3, 4.0, 5.8 for demolished
buildings (DS1, DS2, DS3) and 4.6 for constructaddng (CS) respectively. The FM of aggregates
derived from natural source were 6.3 for coarseeggges (NCA) and 2.0 for fine aggregate (NFA)
respectively. According to Schonat al., (1987), the grading curves following curves A,Ba@
recommended for structural concrete. For partialgs maximum size of 37.5 mm the recommended
fineness modulus of A was 6.4, B = 5.2 and C =réspectively; whereby A-B graded &3ood’
while B-C asFair’ (Schonest al., (1987).

Therefore, based on this fact, all recovered aggeefrom construction and demolition buildings can
produce the structural building material elemerdause all most all curves fall within Good and Fair
grade. Furthermore, the building material i.e. ding) blocks will be produced. The on-going research
project will produce the building blocks from theseovered materials and presented in a separate
paper. Therefore, the grading of the aggregatespsrtant. According to Roberet al., (1996), the
aggregates gradation helps to determine almosty ewmaportant property characteristics of the
concrete product made from that particular aggesgahcluding stiffness, stability, durability,
permeability, workability, fatigue resistance, fitmal resistance and resistance to moisture damage
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Figure 5 Particle size distribution (sieving anaysesults

Fineness Moduluss described in ASTM C 125 and is a single numiserd to describe a gradation
curve. ltis defined as:

Z'cumufaiivé percentage relained on specified sieves|

FM =
100
(Source: ASTM C 125) .......... eq. 1
where: FM = fineness modulus

specified = 0.150 mm, 0.30 mm, 0.60 mm, 1.18 mm, 2.36 mnb 4am, 9.5 mm,
sieves 19.0 mm, 37.5 mm, and larger increasing in the sazio of 2:1.

The larger the fineness modulus, the more coaesadgregate

V. BARRIERS IN REUSING AND RECYCLE AGGREGATES IN TANZA NIA

Acceptability of recycled material is hampered tn@ poor image associated with recycling activity,
and lack of confidence in using the product madenfrrecycled materials (Raat al, 2007).
According to interview conducted in constructiorctee stakeholders e.g. contractors, consultants,
regulatory bodies, building block manufacturer, C&Bste recyclers include:

Acceptability of recycled materials by the buildiogners (clients)

Lack of skilled people

Lack of appropriate equipments

Lack of appropriate technology

Small quantity of construction and demolition wagémerated compared to the demand of the
materials

* Lack of awareness

* Lack of government support e.g. no policy in plaecting the disposal of high potential
recyclable materials like concrete rubble
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* Bureaucracy
» No specific codes and standards for the recycledymt(s)

VI. CONCLUSIONS AND RECOMMENDATIONS

There is building material scarcity problem in B Salaam besides the demand is increasing. The
rapid growing of the building construction and dditran activities generate more C&D waste i.e.
concrete/masonry rubble. The low applications ofDC&aste reveal that the waste material has the
value in the local market. The recycling/upcyclimfigconcrete/masonry rubble into valuable building
is needed. By grading the crushed aggregates shivatthe aggregates can be used for production of
structural concrete element. The ongoing rese@rafivestigating the opportunity to recycle/upcyle
the crushed aggregate from construction and deomlituildings to produce the load bearing blocks
for building construction for sustainable constimetand natural resource conservation.
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