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Nota Kesepahaman tentang Pelaksanaan Tri Dharma Perguruan_Tinggi untuk

Mendukung Riset dan Inovasi Nasional (selanjutnya disebut “Nota

Kesepahaman”) ini dibuat pada hari Kamis, tanggal Enam Belas bulan

November tahun Dua Ribu Dua Puluh Tiga (16-11-2023), bertempat di

Makassar, yang bertanda tangan di bawah ini:

l. Edy Giri Rachman Putra, Ph.D., selaku Deputi Bidang Sumber Daya
Manusia llmu Pengetahuan dan Teknologi Badan Riset dan Inovasi
Nasional, dalam hal ini bertindak untuk dan atas nama Badan Riset dan
Inovasi Nasional berdasarkan Keputusan Kepala Badan Riset dan Inovasi
Nasional Nomor 241/I/HK/2022 tentang Pelimpahan Wewenang Kepala
Badan Riset dan Inovasi Nasional Kepada Pejabat Pimpinan Tinggi
Madya dan Kepala Organisasi Riset di Lingkungan Badan Riset dan
Inovasi Nasional untuk Penandatanganan Naskah Kerja Sama Atas Nama
Badan Riset dan Inovasi Nasional tanggal 1 Agustus 2022, berkedudukan
di Gedung B.J. Habibie, Jalan M.H. Thamrin Nomor 8, Jakarta Pusat
10340, untuk selanjutnya disebut PIHAK KESATU;

II.  Prof. H. Hamdan, M.A., Ph.D, selaku Rektor Universitas Islam Negeri
Alauddin Makassar, dalam hal ini bertindak untuk dan atas nama
Universitas Islam Negeri Alauddin Makassar yang diangkat berdasarkan
Keputusan Menteri Agama Republik Indonesia Nomor: 082526/B.11/3/2023
tentang Penetapan Sebagai Rektor Dengan Masa Jabatan Tahun 2023
Sampai Tahun 2027 tanggal 9 Agustus 2023, berkedudukan di Jalan H.M.
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Yasin Limpo Nomor 36 Kelurahan Romang Polong, Kecamatan Somba
Opu, Kabupaten Gowa, Sulawesi Selatan, selanjutnya disebut PIHAK
KEDUA.

PIHAK KESATU dan PIHAK KEDUA, yang selanjutnya secara bersama-sama
disebut PARA PIHAK, dan secara sendiri-sendiri disebut PIHAK, terlebih
dahulu menerangkan hal-hal sebagai berikut:

1. bahwa PIHAK KESATU merupakan Lembaga Pemerintah yang berada di
bawah dan bertanggung jawab kepada Presiden dalam menyelenggarakan
penelitian, pengembangan, pengkajian dan penerapan, serta invensi dan
inovasi, penyelenggaraan ketenaganukliran, dan penyelenggaraan
keantariksaan yang terintegrasi;

2. bahwa PIHAK KEDUA adalah Perguruan Tinggi Keagamaan Islam Negeri
Badan Layanan Umum yang mempunyai tugas melaksanakan Tri Dharma
Perguruan Tinggi, yaitu bidang pendidikan, penelitian dan pengabdian
kepada masyarakat;

3. bahwa dalam rangka mendukung pengembangan ilmu pengetahuan dan
teknologi, perlu melakukan kerja sama antara PARA PIHAK; dan

4. bahwa PARA PIHAK dengan tugas dan fungsinya masing-masing sepakat
untuk bersinergi guna mencapai tujuan bersama yang akan memberikan
manfaat bagi kemajuan bangsa dan negara Indonesia.

Berdasarkan hal-hal tersebut diatas sesuai dengan kedudukan dan
kewenangan masing-masing, PARA PIHAK menyatakan sepakat mengikatkan
diri dalam Nota Kesepahaman untuk mengoptimalkan prinsip kemitraan yang
saling memberikan manfaat dengan syarat dan ketentuan sebagai berikut:

MAKSUD DAN TUJUAN
PASAL 1

(1) Maksud dari Nota Kesepahaman ini adalah sebagai pedoman bagi PARA
PIHAK untuk melaksanakan kegiatan pelaksanaan Tri Dharma Perguruan
Tinggi untuk mendukung riset dan inovasi nasional sesuai dengan ruang
lingkup dalam Nota Kesepahaman ini.

(2) Tujuan Nota Kesepahaman ini adalah untuk menyinergikan sumber daya
dan kompetensi yang dimiliki oleh PARA PIHAK guna mendukung
pelaksanaan tugas dan fungsi masing-masing untuk berkontribusi dalam
pencapaian implementasi ilmu pengetahuan dan teknologi dalam
meningkatkan pelayanan dan kompetensi sumber daya manusia yang
dimiliki PARA PIHAK.
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RUANG LINGKUP
PASAL 2

Ruang lingkup Nota Kesepahaman ini meliputi hal-hal sebagai berikut:

a.

pendidikan yang meliputi peningkatan dan pengembangan kompetensi
sumber daya manusia, termasuk implementasi Program Merdeka Belajar
Kampus Merdeka (MBKM);

penelitian, pengembangan, pengkajian, dan penerapan, serta invensi dan
inovasi;

pengabdian kepada masyarakat, termasuk pemanfaatan hasil riset dan
inovasi;

pemanfaatan bersama sarana dan prasarana yang dimiliki PARA PIHAK;
dan

kegiatan lain yang disepakati PARA PIHAK sesuai dengan tugas dan
fungsi PARA PIHAK berdasarkan ketentuan peraturan perundang-
undangan.

PELAKSANAAN
PASAL 3

Pelaksanaan Nota Kesepahaman ini akan diatur lebih lanjut dalam
bentuk perjanjian kerja sama yang merupakan satu kesatuan dan bagian
tidak terpisahkan dari Nota Kesepahaman ini.

Untuk melaksanakan Nota Kesepahaman ini, maka masing-masing
PIHAK menunjuk satuan kerja/organisasi sebagai pelaksana Nota
Kesepahaman.

Dalam melaksanakan setiap kegiatan berdasarkan Nota Kesepahaman
ini PARA PIHAK harus memperhatikan ketentuan peraturan perundang-
undangan, prosedur dan ketentuan lainnya yang berlaku bagi PARA
PIHAK.

Perjanjian kerja sama pertama sebagaimana dimaksud pada ayat (1)
dibuat paling lama 12 (dua belas) bulan sejak ditandatanganinya Nota
Kesepahaman ini.

KORESPONDENSI
PASAL 4

Setiap dan seluruh pemberitahuan, surat-menyurat dan korespondensi
lainnya sehubungan dengan ketentuan-ketentuan dalam Nota
Kesepahaman wajib diberitahukan secara tertulis melalui jasa kurir atau
pos tercatat dengan tanda terima yang jelas atau melalui surat elektronik
di alamat masing-masing PIHAK sebagai berikut:
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a. Untuk PIHAK KESATU:
Sekretaris Deputi Bidang Sumber Daya Manusia
lImu Pengetahuan dan Teknologi
Badan Riset dan Inovasi Nasional
Gedung B.J. Habibie
Jalan M.H. Thamrin Nomor 8 Jakarta 10340
Telepon : 081110646754
E-mail : setdepsdmi@brin.go.id

b. Untuk PIHAK KEDUA:
Universitas Islam Negeri Alauddin Makassar
Bagian Kerjasama UIN Alauddin Makassar
Jalan H.M. Yasin Limpo No. 36 Kel. Romang Polong Kec. Somba Opu
Kab. Gowa Sulawesi Selatan.
Telepon  : 081341979456
E-mail : kerjasama@uin-alauddin.ac.id

Dalam hal terdapat perubahan korespondensi sebagaimana tercantum
pada ayat (1) maka tidak diperlukan perubahan terhadap Nota
Kesepahaman ini, namun PIHAK yang melakukan perubahan wajib
menyampaikan pemberitahuan tertulis kepada PIHAK lainnya paling
lambat 7 (tujuh) hari kalender. Tanpa adanya pemberitahuan itu,
korespondensi yang dilakukan ke alamat yang lama akan dianggap telah
dilakukan sesuai dengan Nota Kesepahaman ini.

PEMBIAYAAN
PASAL 5

Segala pembiayaan yang timbul sebagai akibat dari pelaksanaan Nota
Kesepahaman ini dibebankan pada anggaran masing-masing PIHAK dan/atau
sumber pembiayaan lain yang sah dengan tetap memperhatikan ketentuan
peraturan perundang-undangan.

(1)

|

JANGKA WAKTU
PASAL 6

Nota Kesepahaman ini berlaku untuk jangka waktu 5 (lima) tahun
terhitung sejak ditandatanganinya Nota Kesepahaman ini, dan dapat
diperpanjang berdasarkan kesepakatan PARA PIHAK.

Apabila Nota Kesepahaman ini akan diperpanjang, maka PIHAK yang
ingin  memperpanjang terlebih  dahulu  harus  menyampaikan
pemberitahuan kepada PIHAK lainnya secara tertulis paling lambat 30
(tiga puluh) hari kalender sebelum berakhirnya Nota Kesepahaman ini,
dan PARA PIHAK akan menindaklanjutinya dengan rapat koordinasi atas
rancangan perpanjangan Nota Kesepahaman ini.
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(1)

PENGAKHIRAN
PASAL 7

Nota Kesepahaman berakhir apabila:

a. Masa berlaku Nota Kesepahaman sebagaimana dimaksud dalam
Pasal 6 ayat (1) telah berakhir;

b. PARA PIHAK tidak menindaklanjuti Nota Kesepahaman dengan
Perjanjian Kerja Sama dalam jangka waktu sebagaimana disebutkan
dalam Pasal 3 ayat (4); atau

c. PARA PIHAK sepakat untuk mengakhiri Nota Kesepahaman
sebelum jangka waktu berakhir yang dituangkan dalam pernyataan
bersama secara tertulis.

Dalam hal salah satu PIHAK bermaksud mengakhiri Nota Kesepahaman
sebagaimana dimaksud pada ayat (1) huruf ¢, maka PIHAK yang ingin
mengakhiri, terlebih dahulu harus menyampaikan pemberitahuan kepada
PIHAK lainnya secara tertulis paling lambat 30 (tiga puluh) hari kalender
sebelum Nota Kesepahaman ingin diakhiri.

PEMANTAUAN DAN EVALUASI
PASAL 8

Pemantauan dan evaluasi pelaksanaan Nota Kesepahaman ini dilakukan
secara berkala sekurang-kurangnya 1 (satu) tahun sekali secara bersama-
sama oleh PARA PIHAK.

Hasil pemantauan dan evaluasi sebagaimana dimaksud pada ayat (1)
akan digunakan sebagai masukan dan bahan pertimbangan dalam kerja
sama selanjutnya.

PENYELESAIAN PERSELISIHAN
PASAL 9

Nota Kesepahaman ini tunduk dan karenanya wajib ditafsirkan menurut
ketentuan dan peraturan perundang-undangan Republik Indonesia.

PARA PIHAK sepakat bahwa setiap dan semua perselisihan yang
mungkin timbul sebagai akibat dari penafsiran dan/atau pelaksanaan Nota
Kesepahaman ini akan diselesaikan secara musyawarah untuk mufakat.

PARA PIHAK sepakat bahwa terhadap perselisihan yang tidak dapat
diselesaikan secara musyawarah untuk mufakat sebagaimana dimaksud
pada ayat (2) akan diselesaikan melalui Pengadilan Negeri Jakarta Pusat

KERAHASIAAN DATA DAN/ATAU INFORMASI -
PASAL 10

Kecuali diwajibkan oleh peraturan perundang-undangan yang berlaku,
tidak ada satu PIHAK pun dalam Nota Kesepahaman ini yang dibenarkan
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(2)

(3)

(2)

untuk mengungkapkan isi dari Nota Kesepahaman ini dan/atau
memanfaatkan data dan/atau informasi yang digunakan dalam
pelaksanaan Nota Kesepahaman ini, yang bersifat teknis maupun
komersial dalam bentuk apapun.

Data dan/atau informasi rahasia dapat disampaikan dan dipakai oleh
PARA PIHAK, penasihat profesional, manajemen, personel dan
subkontraktor ataupun pihak-pihak lain yang perlu untuk mengetahui dan
menggunakan data dan/atau informasi rahasia dengan ketentuan pihak-
pihak lain tersebut mendapat persetujuan tertulis terlebih dahulu dari
PARA PIHAK.

Jika diperlukan dalam pelaksanaan Nota Kesepahaman ini, PARA
PIHAK sepakat untuk selanjutnya menandatangani Perjanjian
Kerahasiaan yang merupakan bagian tidak terpisahkan dari Nota
Kesepahaman ini.

KEKAYAAN INTELEKTUAL
PASAL 11

PIHAK yang membawa kekayaan intelektual yang telah ada sebelum
Nota Kesepahaman ini berlaku, harus memastikan bahwa kekayaan
intelektual dimaksud tidak melanggar kekayaan intelektual pihak lain dan
wajib bertanggung jawab terhadap setiap klaim dari pihak lain menyangkut
pelaksanaan kekayaan intelektual bawaan dimaksud.

Apabila dalam pelaksanaan kegiatan berdasarkan Nota Kesepahaman ini
menghasilkan kekayaan intelektual baru, maka menjadi milik bersama
PARA PIHAK yang akan diatur lebih lanjut dengan perjanjian tersendiri.

Transfer teknologi dan/atau komersialisasi atas kekayaan intelektual
sebagaimana di maksud pada ayat (2) akan dilaksanakan oleh PARA
PIHAK.

PUBLIKASI
PASAL 12

PARA PIHAK berhak untuk melakukan publikasi informasi terkait proses
dan/atau hasil dari pelaksanaan kegiatan berdasarkan Nota
Kesepahaman ini sepanjang informasi tersebut bukan merupakan
informasi yang bersifat rahasia.

PARA PIHAK dalam melakukan publikasi sebagaimana dimaksud pada

ayat (1) wajib:

a. memperoleh persetujuan tertulis terlebin dahulu dari PIHAK lainnya;

b. memastikan bahwa publikasi yang dilakukan tidak merugikan PIHAK
lainnya; dan

c. mencantumkan bahwa proses dan/atau hasil dari pelaksanaan
kegiatan diperoleh dari kegiatan bersama PARA PIHAK yang
penulisannya memperhatikan etika publikasi yang berlaku.

v[ &

[ & ] CA T ]

PIHAK KESATU /PIHAK KEDUA



?'_'z:if";_"Ean*’y"Giri Rachman Putra, Ph.D. / .

(3) Tidak ada satupun PIHAK dalam Nota Kesepahaman ini dapat
menggunakan identitas, logo dan/atau ciri pengenal milik PIHAK lainnya,
untuk publikasi dan/atau kegiatan apapun tanpa memperoleh persetujuan
tertulis terlebih dahulu dari PIHAK lainnya.

PERUBAHAN
PASAL 13

Hal-hal yang belum diatur serta perubahan yang diperlukan dalam Nota
Kesepahaman ini akan diatur dan ditetapkan kemudian dalam amendemen
dan/atau adendum yang disepakati oleh PARA PIHAK serta merupakan bagian
yang tidak terpisahkan dari Nota Kesepahaman ini.

Demikian Nota Kesepahaman ini dibuat dalam rangkap 2 (dua) asli dan

bermeterai cukup, masing-masing berlaku sebagai aslinya dan mempunyai
kekuatan hukum yang sama.

PIHAK KESATU, IHAK KEDUA,
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Abstract: Indonesia is situated on the Ring of Fire, which causes a lot of earthquakes. On the 28
September 2018, there was an earthquake in Palu, Sulawesi Island, Indonesia, which was one of the
strongest shakings since 1980. Surprisingly, most traditional houses in Sulawesi survived. There
has been some research on adapting traditional house structures to modern residential buildings.
The limited availability of wood and complicated construction make adapting wood structures to
current conditions challenging. The purpose of this study is to analyze space organization in ten
traditional South Sulawesi house designs. A possible evacuation route can be found through the
analysis as the first space for expeditiously escaping from an earthquake. In addition, modernizing
the layout of a traditional South Sulawesi house and introducing it to local people was easy since
they were familiar with the design. A deep analysis of spatial organization and its interrelations
can help develop realistic designs, plans, and knowledge, thus improving the quality of residential
projects. A descriptive qualitative method was used as a research method. Data were collected from
field observations, brief interviews, and literature reviews. In order to analyz thee data, ORA-LITE
was used to redraw the data and create the charts. It was found that different cultures have different
evacuation spaces, in this case the Bugis tribe and the Toraja tribe. A corridor and kitchen were
the most strategically located areas that could possibly be used for evacuation. Considering the
differences in culture among tribes, designing evacuation spaces based on local culture was important.
A recommendation based on this finding can also be made to the government of South Sulawesi in
the design of residential houses.

Keywords: earthquake; mitigation space; local wisdom; South Sulawesi traditional house; evacuation
area; residential building

1. Introduction

Indonesia has made global headlines over the past 20 years due to devastating natural
disasters that have caused the deaths of hundreds of thousands of people and damaged
the country’s infrastructure [1]. Indonesia is situated in the Ring of Fire, which results
in frequent earthquakes [2]. There are several tectonic plates colliding under Indonesia’s
arc in the Pacific Ocean’s Ring of Fire. An earthquake that was one of the strongest since
1980 struck Palu, Sulawesi Island, Indonesia on 28 September 2018 [3]. The 7.5-magnitude
earthquake that struck Central Sulawesi and the 1.5 m tsunami waves that struck Palu and
Donggala caused widespread destruction. According to Indonesian authorities, there were
2.4 million people affected by the disaster. It was surprising to find that most traditional
houses in Sulawesi survived this disaster [4,5].

The traditional house in Indonesia was adapted from the environment, which reflected
in the daily lives of the people and represented their culture [6]. Having a wide variety
of geographic conditions, cultures, and social backgrounds produces a wide variety of

Designs 2024, 8, 30. https:/ /doi.org/10.3390/ designs8020030
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architecture in Indonesia. The majority of references regarding earthquake adaptation
to traditional houses focus on the structure of the houses. A V-shaped structure in the
Sulawesi traditional house system responds structurally to the lateral loads produced by
earthquakes [7]. Due to their current condition, it is not possible to use these structures.
There were several problems with finding the wood, including its high cost. In addition,
the huge shape of the house makes it difficult to use in the current situation, where there is
limited land available. A lot of elements from traditional houses could be developed as a
mitigation for earthquakes instead of their structure.

Obtaining an evacuation route is one of the most important factors in escaping from
an earthquake as soon as possible. Moreover, this route can be designed based on an
understanding of the behavior of the occupants. It is possible to understand the behavior
of the house from the layout of the house. Adapting a traditional South Sulawesi house
layout to a modern home was simple and straightforward.

Sulawesi Island’s traditional houses were unique. Contrary to traditional houses on
Java Island, which almost all have similar shapes [8], Sulawesi traditional houses have
different shapes. Despite the fact that both islands (Java and Sulawesi) have multiple
tribes living on them, each tribe in Sulawesi has its own belief system and culture, which
is reflected in their houses. As an example, South Sulawesi had four large tribes: Bugis,
Makassar, Toraja, and Mandars. Even though they were located in the same province, the
cultural background, concept, philosophy, and detailed architectural form of their houses
were completely different. However, due to the similarity of geographical background,
there are several similarities in the shapes of traditional houses between Makassar and
Bugis, as well as between Toraja and Mandar. In this study, Bugis and Makassar traditional
houses are categorized as the same, commonly referred to as Bugis—Makassar houses.
Furthermore, this research only discusses the Bugis—-Makassar house and the Toraja house.

The objective of this study is to investigate how traditional architecture in South
Sulawesi responds to its natural conditions, in this case, an earthquake, when it comes to the
design of building layouts. A possible evacuation route can be found through the analysis as
the first space for escaping from an earthquake as soon as possible. In addition, modernizing
the layout of a traditional South Sulawesi house and introducing it to local people was
easy since they were familiar with the design. A qualitative research methodology was
used to achieve the objectives. A deep analysis of spatial organization and its interrelations
can help develop realistic designs, plans, and knowledge, thus improving the quality of
residential projects. Additionally, field observations, interviews, and literature reviews
were used to enrich the data and analysis. In the field observations, visual condition data
regarding traditional architectural conditions were collected using a camera. In order to
determine the conclusion from the field research, the data obtained in the field is compared
with the literature.

2. Methodology

The method used in this study was descriptive qualitative. In order to develop a
reliable and effective observation instrument, a literature review and field observations were
conducted. Researchers collect data about the traditional houses of the Bugis—Makassar
and Toraja tribes.

2.1. Data Collection

South Sulawesi Province is the location of the research. This study explored six
traditional houses located in Fort Somba Opu Makassar museum as a representative
example of the traditional house among the common populace, adopting the architectural
style of six sultan traditional houses and four traditional houses of Toraja located in
Toraja (Figure 1), including their associated culture, tradition, and nature norms. On-
site observations were complemented by interviews with village participants to gain a
deeper understanding of the data. The researcher observes and interacts with informants in
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the community to collect data about the traditional houses regarding their function, space,
form, and meaning, as well as analyze the phenomena that occur.

e . i \

Figure 1. The research is performed in six traditional historic houses of Fort Somba Opu Museum,
representing the traditional houses of six different sultanates in South Sulawesi and four traditional
houses of Toraja. In total, there are ten traditional houses: (A) Lapinceng, Barru; (B) Bola Soba, Bone;
(C) Sao Mario Soppeng, (D) Balla Lompoa, Makassar; (E) Balla Lompoa, Gowa; (F) Balla Lompoa,
Takalar; (G) Tongkonan Borong, Toraja; (H) Tongkonan Tombang, Toraja; (I) Tongkonan Londa,
Toraja; (J) Tongkonan Barana, Toraja.

2.2. Data Analysis

The process of qualitative data analysis requires the work of organizing data, dividing
it into manageable units, synthesizing it, finding patterns, and analyzing it qualitatively.
The data collected were compared to identify the differences and similarities between
traditional houses and their designs to cope with earthquakes. Furthermore, this approach
was commonly used for examining the domestic spatial arrangement of houses [9,10].
A closer look at spatial arrangements, social events, and their interrelationships could
improve the quality of residential construction by enabling realistic conceptions, plans, and
knowledge [11].

Redrawn data and analysis were carried out using ORA-LITE software (v.3.0.9.9.116) [12].
This tool, developed by Carnegie Mellon’s CASOS, is used to analyze and assess dynamic
meta-networks. Through this method, local patterns have been examined over time and
space to determine how networks change. The architectural plans were translated into ad-
jacency matrixes. Domestic spaces are represented as nodes, as shown by their connections
in each adjacency matrix. Passageways of all types are referred to as connectors. These
data were processed by ORA to characterize and visualize spatial networks. The following
four centralities measurements [13] were used to characterize social networks:
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The total degree of centrality reflects the “direct influence” or “control” space;

2. The closeness centrality of a node is calculated by summing up the distance of the
node to all other nodes;

3. The betweenness centrality of a given node measures its ability to act as a bridge in
a network;

4. Exclusivity refers to the level of exclusive access a specific node has to other nodes.

3. Case Study

The information on traditional houses in Sulawesi, Indonesia, is limited. In addition,
this manuscript focuses on South Sulawesi (Figure 1), as well as the three largest tribes
of Sulawesi, Bugis—Makassar, and Toraja. There are several houses that are used for
research, such as (A) Lapinceng, Barru; (B) Bola Soba, Bone; (C) Sao Mario Soppeng,
(D) Balla Lompoa, Makassar; (E) Balla Lompoa, Gowa; (F) Balla Lompoa, Takalar; (G)
Tongkonan Borong, Toraja; (H) Tongkonan Tombang, Toraja; (I) Tongkonan Londa, Toraja;
(J) Tongkonan Barana, Toraja. It is possible to gain a deeper understanding of Sulawesi
culture by looking at these houses.

South Sulawesi’s roof shapes can clearly show the difference between houses, as
shown in Table 1. There were two different tribes in South Sulawesi, first from the Bugis—
Makassar tribe, e.g., (A) Lapinceng, Barru; (B) Bola Soba, Bone; (C) Sao Mario Soppeng, (D)
Balla Lompoa, Makassar; (E) Balla Lompoa, Gowa; (F) Balla Lompoa, Takalar. Listed in (G)
Tongkonan Borong, Toraja; (H) Tongkonan Tombang, Toraja; (I) Tongkonan Londa, Toraja;
and (J) Tongkonan Barana, Toraja, are some of the second-type houses of the Toraja tribe.
There is an open-plan layout throughout the houses.

Table 1. The shape and detail of a Bugis and Toraja traditional house in South Sulawesi.

House Name

House Detail

(A) Lapinceng, Barru

(B) Bola Soba, Bone
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House Name

House Detail

(C) Sao Mario Soppeng

(D) Balla Lompoa, Makassar

(E) Balla Lompoa, Gowa
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House Name House Detail

(F) Balla Lompoa, Takalar

(G) Tongkonan Borong, Toraja

(H) Tongkonan
Tombang, Toraja
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Table 1. Cont.

House Name

House Detail

(I) Tongkonan Londa, Toraja

(J) Tongkonan Barana,
Toraja [14]

3.1. The Toraja Tribe’s Tongkonan House

Traditional Tongkonan houses belong to the Toraja people, and they serve as a place of
residence, traditional power, and the development of their social and cultural life. The roof
represents the core identity of Torajan society through its resemblance to ships, therefore
connoting the ancestors [15]. Rumah Tongkonan'’s roofs are larger than its bodies and
foundations, highlighting its protective function.

A Tongkonan house always consists of an elevated pit and rooms above it, which
vary in height and depth under the pit. Though Tongkonan architecture has the same
overall shape, some differences exist in sizes, shapes, materials, construction, decoration,
and other details [16]. In traditional Toraja houses, the layout or plan is determined by
Aluk Todolo cosmology, primarily by the direction of sunrise and sunset. Tongkonan houses
have rectangular shapes with long sides oriented toward sunrise and sunset. The sunrise is
considered a symbol of life and birth [16]. Due to this, the stairs and kitchen inside have
been placed in this (east) direction.

The Toraja tribes used to build their villages on flat, high fields far apart from each
other in the past. A settlement must be located near a workplace (rice fields or gardens), a
water source, and bamboo groves [16]. Traditionally, Tongkonan houses are not built all at
once but in stages, one after the other, which takes a long time. Every number represents
the socioeconomic status of the owner’s family. A newer house is built towards the sunrise,
and the oldest is built towards the sunset [16].

A Tongkonan house always resembles a pit; it just varies in height and depth. An
earthquake-resistant stilt house has a frame structure that forms a complete unit [16]. Build-
ing horizontal and vertical elements from wood is a common characteristic of traditional
architecture, symbolizing the relationship between man and nature. Silongko (connected)
and siamma (meal) are connected by grooves, pins, and rattan ropes. The pillars of a
building are built on mountain stone foundations (Figure 2).
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Figure 2. Mountain stone foundations support the pillars of Tongkonan houses.

3.2. The Bugis—Makassar Tribe’s Traditional House

On the other side is the Bugis—Makassar Tribe, which is built according to a “cosmic
balance” philosophy [17]. According to Buginese belief, the universe is rectangular (Su-
lapa Eppa). As the Bugis—-Makassar houses were philosophically inspired by the cosmic
structure, they represented four elements: land, water, fire, and wind, and the Sulapa Eppa
philosophy was reflected in the site and shape of the houses [17,18]. For a balanced life,
the Bugis—Makassar tribe believes that a harmonious relationship between humans and
the environment is crucial. This includes earthquake-resistant designs. Bugis—-Makassar
houses had a spatial pattern, both vertically and horizontally, that reflected the anatomy
of the human body. As a result, the body (wall/ale-bola), head (roof attic/rakkeang), and
foot (foundation/awa-bola) are sized in balance [19,20], while horizontally it is positioned
as a lying position: the public area serves as the guest room (lontang ri saliweng), the private
area serves as the family room and bedroom (lontang ri tengnga), and the semi-private area
serves as the kitchen (lontang ri laleng) [19]. Three longtangs are connected by circulation
spaces (tamping), which usually have lower floor levels [21]. Tamping patterns provide an
evacuation route in Bugis-Makassar houses in case of natural disasters like earthquakes
(Figure 3). Bugis—Makassar tribe associates all of its components with the human body,
reflecting the beliefs of society and creating a complete stilt house. For the Bugis-Makassar,
building a house on stilts has become a generational tradition.
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Figure 3. “Tamping” circulation spaces in Bugis—Makassar traditional houses to act as evacuation
routes during natural disasters, including earthquakes. A view from inside the house (a) and a view
from outside the house (b).

In the Bugis—-Makassar Tribe, these houses have a variety of meanings and values
incorporated into and embodied as views of daily life that are inseparable from local
wisdom. The choices of orientation, where to put the main door, the spatial planning,
and the structure of the building are all part of local wisdom [19]. This means that the
arrangement should resemble the parts of the human body as well as ensure harmony
between other natural elements.

The house is rectangular with two entrances, a porch in front and behind, which is
larger on the front [19]. Windows and doors are placed according to the placement column,
or in the middle of the lontang [22]. The main room does not have a partition, except for
a separate room for residents. A rear entry leads to the kitchen, which is the first space
encountered upon entering.

Typically, Bugis—Makassar houses have a steeply inclined, long-ridged roof with a
simple double-pitched roof [23]. There are two parts to the roof; the main roof has a
steeper slope, whereas the secondary roof is almost flat [20]. An air circulation system
and a light distribution system are provided by casements between the main roof and the
secondary roof.

In the lower structure of the Bugis—Makassar traditional house, columns measure
10 m x 19 m with 20 pillars of different sizes due to the production of beams (tormakbau’) [22].
The earthquake load that hits the structure causes the structure to move as a whole, in line
with the direction of the horizontal earthquake load, both in the vertical and horizontal
directions [24].

4. Results and Discussion

The 10 floor plans of the Bugis-Makassar Tribe, along with the Toraja Tribe, are
analyzed and summarized in Tables 2 and 3, respectively. This study attempts to reconstruct
the Bugis and Toraja cultures using diverse sources. The network measurements were
used to discover how individual spaces functioned in the domestic spatial organization
within groups and between groups. A Newman grouping was employed for the purpose
of identifying subgroups [13].
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Table 2. Traditional houses from the Bugis-Makassar Tribe are located in South Sulawesi with a
unique layout and occupant circulation.
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Table 2. Cont.

Drawing House Circulation
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Table 2. Cont.

Drawing House Circulation
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Table 3. Traditional South Sulawesi house layout and occupant circulation from the Toraja Tribe.
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Table 3. Cont.

Drawing House Circulation
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4.1. The Traditional Houses of the Bugis Tribe

The following are examples of Bugis—Makassar traditional houses (Table 2): (A) Lap-
inceng, Barru; (B) Bola Soba, Bone; (C) Sao Mario Soppeng; (D) Balla Lompoa, Makassar;
(E) Balla Lompoa, Gowa; and (F) Balla Lompoa, Takalar. These houses have a main living
area located on the second floor, known traditionally as “Ale bola” [17,18]. The basic shape
of the house is rectangular, and rectangular in the same horizontal line is also known as a
“lontang” [19,23]. Space in the house was organized based on owner privacy, from public to
semi-private to private. The Bugis—Makassar houses (Table 2) have more than one lontang.
The three lontangs in traditional houses (Table 2): (A) Lapinceng, Barru, and (C) Sao Mario
Soppeng consist of verandahs (lego-lego) in the front, main spaces (i tengnga) in the middle,
and kitchens (i laleng) at the back. In the second space organization, there are four lontang,
such as (B) Bola Soba, Bone, (E) Balla Lompoa, Gowa, and (F) Balla Lompoa, Takalar. The
house’s plan consists of a verandah (lego-lego) at the front, a main space (ri tengnga) in the
middle, a kitchen (ri laleng), and a back terrace. The final space structure is divided into
five lontang (D) Balla Lompoa, Makassar, composed of a front terrace, verandah (lego-lego)
in front, central space (ri tengnga) in the middle, middle terrace, and kitchen (ri laleng) in
the back. The more lontang a homeowner has in his or her house, the more prominent their
status in society is [23].

A summary of the analysis results based on Newman partitions is shown in Table 2.
Living rooms were the largest rooms in those houses. The areas of betweenness and
closeness centrality in Bugis—Makassar tribe houses were as follows:

1.  Corridors: (A) Lapinceng, Barru, and (E) Balla Lompoa, Gowa;

2. First floors: (B) Bola Soba, Bone;

3. Kitchens: (C) Sao Mario Soppeng; (F) Balla Lompoa, Takalar; and (D) Balla Lompoa,
Makassar.

It was a link between the middle space (ri tengnga) and the back kitchen (ri laleng).
According to the analysis, this connection space was ranked first in all houses. Mostly
women and girls were used to staying in this area, as Bugis women should stay in semi-
private or private areas. In the Bugis tribe, circular circulation dominates, but only Rumah
Takalar (F) has linear circulation.

The lowest ranks were achieved by bedrooms and bathrooms, based on the analysis.
There was the least access from the occupant in those spaces. The results of this analysis
can be used to design earthquake house layouts. Generally, corridors and kitchens are the
most frequented spaces, so they can be used as evacuation zones.

4.2. The Traditional Houses of the Toraja Tribe

Traditional Toraja houses are always rectangular in shape and symbolize the four
corners of the wind with four specific rituals. Toraja’s tribe’s traditional houses (Table 3),
shown as (G) Tongkonan Borong, Toraja; (H) Tongkonan Tombang, Toraja; (I) Tongkonan
Londa, Toraja; and (J) Tongkonan Barana, Toraja. In the house, space size is directly
proportional to its function and its diversity of uses. Floor plans varied between 3 m and
4 m in width, while the length was 1: 2 or 1: 2.5, so the total length was around 8 m to 10 m.
Similar to Bugis’ traditional houses, the second floor was the primary activity area.

On the second floor, there are three parts, the tangdo at the front, sali at the middle, and
sambung at the back [25]. Aluk Todolo is a traditional name for this layout plan arranged
according to the movement of the sun. A verandah and staircase were located in the west
part of the house. On the front side (north) of the house is a bedroom (tangdo) for the kids.
Toward the middle is the living room (sali). The main bedroom (sambung) for the parents is
located on the backside (south).

Table 3 shows the results of the analysis by Newman partitions. The staircase and
verandah near the staircase were the most important parts of Torajan houses. Betweenness
centrality, closeness centrality, and total degree centrality of Torajan house are as follows:
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1.  The stairs lead to (G) Tongkonan Borong, Toraja; (I) Tongkonan Londa, Toraja; and (J)
Tongkonan Barana, Toraja.
2. The verandah adjacent to (H) Tongkonan Tombang, Toraja.

The most frequently accessed areas of the house are located near the main entrance.
This is different from Bugis tribes, who are predominantly present in connecting areas such
as corridors and kitchens. A linear circulation is characteristic of this type of house.

5. Conclusions

The structure and construction methods of a traditional house are difficult to adapt to
in a modern house. A lack of materials and techniques used in the construction of a house
is one of the main reasons. Learning from local wisdom about earthquake mitigation is
important, as it helps local people feel more comfortable since it is similar to their culture.
Tradition also means that something has proved effective in resisting past seismic events in
the region, as well as having the potential to resist seismic events in the future.

Researchers found that different cultures (Bugis—Makassar and Toraja) in South Su-
lawesi had different solutions to earthquake mitigation in residential buildings. These
earthquake mitigation recommendations are based on a local culture that can be applied to
new modern house designs:

1.  The organization of the space can be adapted based on the culture of each tribe, even
making it easier and faster for the occupant to adapt.

2. The Bugis tribe’s best evacuation space is the corridor (tamping), while the Toraja
tribe’s best evacuation space is the veranda and staircase near the entrance. An
evacuation route must be created through those places in the house plan.

3. To prepare for an earthquake, these emergency spaces need to have earthquake
preparedness equipment, such as strong tables for covers as well as reducing hanging
objects and dangers.

As a preliminary study, this research is not yet complete. Future designs and analyses
of modern houses for South Sulawesi will be based on these findings. Preparation for
earthquakes is crucial. Families in varying conditions and areas require policies and
strategies that are tailored to their needs. A recommendation based on this finding can
also be made to the government of South Sulawesi in the design of residential houses.
The space needs to be prepared with a first emergency place in these cases, in order to
reduce fatalities.
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