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Abstract.

Telaga Tujuh Village, located at the tip of Aceh's eastern coast, in West Langsa Sub-district, Langsa City,
faces the problem of very high population density, with a density category between 250-400 people/ha. In
addition, the village suffers from limited basic infrastructure. Telaga Tujuh Village is categorised as a
severe slum area, with an average slum level of 100% based on seven criteria: building regularity,
environmental road network, environmental drainage, drinking water needs, wastewater management
system, waste management facilities and infrastructure, and fire protection facilities. The purpose of this
research is to identify structuring needs in the slum area of Telaga Tujuh Village and design the
structuring design, the method used in this research is Collective Housing which consists of 5 indicators,
namely: On Site Upgrading, On Site Reblocking, On Site Reconstruction, Land Sharing and Relocation.
These five indicators were selected using the Analytical Hierarchy Process (AHP) method with a value of
CR = 0.098 so that On Site Reconstruction was selected which is the Do Minimum Strategy. The
settlement pattern in this area after On Site Reconstruction is in the form of Iron Grid by dividing the
area into Main Centres, namely the construction of facilities such as places of worship, balairung,
auxiliary health centres (pustu), and village offices as government centres and community services, Sub
Main Centres, namely education and the environment by providing public open space.
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I INTRODUCTION

Slum areas are one of the serious challenges faced by many cities in Indonesia, including Langsa
City. Telaga Tujuh Village is one of the areas in Langsa City that has problems related to inadequate physical
and social conditions. Problems such as poor infrastructure, inadequate sanitation, and limited access to
public facilities characterize this slum area. Slum upgrading is not just a matter of physical improvement but
also requires a comprehensive and sustainable strategy. (Acioly, 2021; De Aragjo et al., 2018). Research
results (Solehati et al., 2017), Telaga Tujuh Village is classified as a severely degraded slum settlement,
characterized by a lack of 100% building regularity, insufficient environmental road network coverage of
80%, absence of environmental drainage systems, unmet minimum drinking water requirements, non-
compliance of wastewater systems with technical standards, and inadequate fire protection facilities and
infrastructure.

The study delineated the attributes of the Gampong Telaga Tujuh slum in Langsa City and proposed
the necessity for alternative solutions to the identified issues through a structuring model, thereby
concentrating on formulating strategies utilizing the Collective Housing structuring model.Collective
housing offers a solution by creating residences equipped with shared facilities, which can encourage social
interaction, improve land use efficiency, and provide a more livable environment (Gradinaru et al., 2013;
Pexas et al., 2020). The application of this concept is expected to be an effective strategy in organizing the
slum area of Telaga Tujuh Village.

IL. OVERVIEW

Slums

Regulation (Kementerian PUPR, 2016; Zulaikha, 2016) on Quality Improvement of Slum Housing
and Slum Settlements, states that housing is a collection of houses as part of settlements, both urban and
rural, equipped with infrastructure, facilities, and public utilities as a result of efforts to fulfill livable
housing. Regulation (Kementerian PUPR, 2016) on Quality Improvement of Slum Housing and Slum
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Settlements, states that the aspects and criteria of slum housing and slum settlements can be seen in the
following table:
Table 1. Aspects and Criteria of Slum Housing and Slum Settlements

No Criteria Description

a. Building irregularity

b. Building density

c. Building quality does not meet requirements
a. Neighborhood road access coverage

b. Neighborhood road surface quality

a. Unavailability of access to drinking water
b

a

b

c

a

1. Building Condition

2. Neighborhood Road Condition

3. Condition of Drinking Water Supply Unmet drinking water needs

. Inability to drain water runoff Unavailability of drainage

4. Environmental Drainage Condition . Unconnectedness to urban drainage system
. Unmaintained drainage Quality of drainage construction
. Wastewater management system does not comply with
. technical standards
. t ter M t t . el
> Wastewater Management Condition b. Wastewater management infrastructure and facilities do
not comply with technical requirements
a. Waste infrastructure and facilities are not in accordance
with technical requirements
6. Waste Management Condition b. Waste management systems that are not technically
appropriate
c. Waste management facilities and infrastructure are not
maintained.
7 Fire Protection Condition a. Unavailability of fire protection infrastructure

b. Unavailability of fire protection facilities

Sumber: (Kementerian PUPR, 2016)

Collective Housing

The strategy of structuring slum areas with the Collective Housing concept can be adjusted by
decision makers based on the problems faced and the capabilities of local communities. (Ledent, 2022). In
determining the selection of strategies for structuring slum areas, a comprehensive analysis must be carried
out based on the characteristics of the location, the level of slums, the socio-economic characteristics of the
community, as well as institutions and support from stakeholders. Structuring strategies with the Collective
Housing concept include On-site Upgrading, On-site Reblocking, On-site Reconstruction, Land Sharing and
Relocation (Acioly, 2021; Syafitri et al., 2022; Zain et al., 2018).

Settlement Pattern

The settlement pattern is the scope of the distribution of residential areas according to certain
geographical (physical) conditions, such as settlements along the coast, rivers and roads which are usually
linear in shape (Chairuman et al., 2023; Niswan et al., 2023). The pattern of settlement development is
supported by the circulation pattern in the settlement which is a determining factor for further settlement
development. According (Heriyanto et al., 2019; Roziqin & Kusumawati, 2017) that settlement patterns are
divided into 2 parts, namely:
1. Scattered pattern

Generally a farming village where people live on their own farms to get closer to work.

2. Group pattern has several patterns.

a. Grid pattern, characterized by a network of streets that form a grid or square. Organized and easy to
navigate, it allows for efficient distribution of space.

b. Linear pattern: in this pattern, settlements are located along lines or roads, often following
geographical features such as rivers, coasts, or highways. Settlements form long lanes, creating good
connectivity between locations.

c. Cluster pattern: settlements in this pattern are concentrated in specific groups or clusters, with open
spaces or vacant land between the groups.

3. Amorphous pattern
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This pattern does not follow an irregular shape or structure. Settlements are scattered randomly, without a
clear pattern. This pattern reflects adaptation to irregular environmental conditions and can create a
natural impression.

Analitycal Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP) method was developed by Thomas Lorie Saaty of Wharton
Business School in the early 1970s, which is used to rank or prioritize various alternatives in solving a
problem (Darko et al., 2019; Zhao et al., 2020). Problem solving based on AHP relies on intuition as its main
input, but intuition must come from decision makers who are well-informed and understand the decision
problem at hand (Sun et al., 2013; Xiulin & Dawei, 2014; Zhao et al., 2020). AHP is generally used with the
aim of prioritizing complex or multi-criteria. With the increasing demands related to transparency and
participation, the Analytic Hierrchy Process (AHP) will be very suitable for prioritizing public policies that
demand transparency and participation. (Saputra et al., 2020).With hierarchy, a complex problem can be
broken down into its groups which are then organized into a form so that the problem will appear more
structured and systematic (Badruddin et al., 2022; Tambunan et al., 2024)

Telaga Tujuh Village as a slum area that has problems of

nonlation denqitv limited acceqq tno hacic infractriicture
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Research Indicators
In this research, there are five indicators of the concept of collective housing, namely:
Table 2. Research Indicators
Code Indicator
X1 | On Site Upgrading
X2 | On Site Reblocking
X3 | On Site Reconstruction
X4 | Land Sharing
X5 | Relocation

Population and Sample

This research employs deliberate sampling or judgmental sampling to get data needed to answer
concerns concerning the notion of community housing that is acceptable for the Telaga Tujuh Village slum
arrangement scheme. Where the sample utilized is all members of the population because intentional
sampling is one of the non-probability sampling approaches where the sampling procedure is based on
particular factors (Sophia Smit, 1998; Wasley, 2013).

Data and Data Collection Process

The data needed in this study are the Langsa City RTRW Document, the Langsa City RDTL
Document, the Population of Telaga Tujuh Village, and the Langsa City RP2KPKP Document.

Data Analysis

The current state of Telaga Tujuh Village will be observed directly in this study, and the ideal
communal dwelling arrangement concept for the slum area of Telaga Tujuh Village will be determined by
analysis utilizing the Analytical Hierarchy Process (AHP). Software like AutoCAD and SketchUp are also
used for organizing design development.

IV. RESULTS AND DISCUSSION

Aspects and Criteria of Slum Housing and Slum Settlements in Telaga Tujuh Village

The slum conditions of Telaga Tujuh Village indicate serious problems in affordable housing. Houses
are built from makeshift materials without strong foundations and in an irregular layout. Basic infrastructure
such as clean water, sanitation and electricity is lacking, and the high residential density and irregularity of
public spaces worsen the environment. Without drainage systems and disaster protection, the area is
increasingly vulnerable to health and safety issues (Blake et al., 2011; Matthews & Matthews, 2022; Sohn et
al., 2020).

Building Condition

PETA

BANGUNAN
GAMPONG TELAGA TUJUH

Legend

Bangunan
kawasan

Source: Research Results
Fig 1. Building Map of Telaga Tujuh Village
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The condition of buildings in the slums of Telaga Tujuh Village reflects the challenges of coastal
communities with limited resources. Buildings are generally unplanned and constructed using simple
materials such as wood, bamboo, or zinc. Many houses on stilts are structurally unstable, with unstable
foundations.

Neighborhood Road Condition

Based on observations, practically all neighborhood roads have hardened construction; the remainder
are still in place. Wooden roads and bridges connect homes to one another, but they are barely 1-2 meters
wide.

>

Strategi Penataan Kawasan Kumuh
Dengan Konsep Collective Housing
Studi Kasus: Gampong Telaga Tujuh
| Kecamatan Langsa Barat, Kota Langsa
PETA
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Source: Research Results
Fig 2. Neighborhood road condition
Drinking Water Condition
Telaga Tujuh Village does not have direct piped access to homes. The community obtains clean
water by buying perdiregen, which is transported from the water reservoir to each house with a wheelbarrow.
In addition, rainwater is collected by the community for their daily needs.
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Source: Research Results
Fig 3. Drinking water availability
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Environmental Drainage Condition

Direct observation in the slum area of Telaga Tujuh Village shows that the absence of an adequate
drainage system is a serious problem. Houses in the area stand above the water surface with simple
construction, without good water planning. Wastewater from daily activities is directly discharged into the
sea, causing pollution and accumulation of garbage around the settlement.
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Source: Research Results
Fig 4. Environmental Drainage Condition Map
Wastewater Management Condition
Based on direct observation, the condition of waste disposal or toilets in the Gampong Telaga Tujuh
community is very inappropriate. There are still many houses that do not have private toilets (90%), most
people use public toilets for their daily needs.
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Source: Research Results
Fig 5. Wastewater Management Condition Map
Waste Management Condition
The condition of waste management in the Gampong Telaga Tujuh residential area is still very bad,
some people process waste by burning, while most people still throw garbage directly into the sea.
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Fig 6. Wastewater Management Condition Map
Fire Protection Condition
After direct observation in the slum area of Telaga Tujuh Village, it was found that there was no
adequate fire protection in the area. The densely populated houses were built with flammable materials such
as wood and plywood. This condition is very concerning, considering the great potential for disaster in such
a dense and less organized environment.
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Fig 7. Fire Protection Condition

Telaga Tujuh Village Arrangement Strategy

The strategy for structuring Telaga Tujuh Village uses the concept of collective housing, to find one
of the concept indicators that is in accordance with the characteristics of Telaga Tujuh Village, the Analytic
Hierarchy Process (AHP) method is used. This method uses respondents' answers based on filling out
questionnaires in determining the level of importance of the collective housing concept that is suitable for the
Telaga Tujuh Village slum structuring strategy, obtained answers based on the rating scale given in the
questionnaire form.

a. Pairwise Comparison Matrix

The Pairwise Comparison Matrix in AHP (Analytic Hierarchy Process) analysis is a tool for
comparing elements within criteria in pairs, in order to determine the relative priority of each element. By
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filling in this matrix, priority weights can be calculated through the normalisation process, helping decision-
making systematically and objectively. This table organises subjective judgements into a more structured

format for more in-depth analysis.

Table 3. Pairwise Comparison Matrix

X1 = X2 X3 X4 X5
X1 = On Site Upgrading 1.000 0.926 0.891 0.685 0.893
X2 = On Site Reblocking 0.926 1.000 1.180 0.335 1.368
X3 = On Site Reconstruction 0.891 1.180 1.000 1.651 2.164
X4 = Land Sharing 0.685 0.335 1.651 1.000 0.410
X5 =Relocation 0.893 1.368 2.164 0.410 1.000
Jumlah 18.200 16.507 19.563 3.917 3.708

Source: Research Results
b. Normalisation

Normalisation is performed after the pairwise comparison matrix is populated, this normalisation
process allows for the calculation of priority weights that are easier to compare, which are then used in
decision making to determine which elements take precedence in achieving the desired goal.
Tabel 4. Normalization

On Site On Site OnSite  Land Syr.lth . .
Upgradin  Reblocki  Reconstr  Shari  Relocation es1s Prlc?rlty Eigen Consistenc
. Weig  Weight y
g ng uction ng ht

X1 =On Site 0.228 0.193 0.129 0.168 0.153 0.870  0.174  0.885 5.081
Upgrading 0.211 0.208 0.171 0.082 0.234 0.907 0.181 1.012 5.579
X2 =On Site 0.203 0.245 0.145 0.405 0.371 1.369  0.274  1.365 4.987
Reblocking 0.156 0.070 0.240 0.245 0.070 0.781  0.156  0.876 5.612
X3 =On Site 0.203 0.284 0.314 0.102 0.171 1.074  0.215  1.275 6.935
Reconstruction 1.000 1.000 1.000 1.000 1.000 5.000  1.000 27.194

X4 = Land Sharing
X5 = Relocation
Total

Source: Research Results

c. Calculating the Hierarchy Consistency Value
Calculating the Hierarchy Consistency Value is the process of ensuring that the judgements made in
the pairwise comparison matrix are consistent and do not conflict. If the CR is smaller than 0.1, then the
judgement is considered consistent; if it is larger, then revisions need to be made to the judgement in order to
achieve better consistency. This process is important to improve the reliability of decisions made based on
Analytic Hierarchy Process (AHP) analysis.

Table 5. Calculation of Hierarchy Consistency Value

Calculation of Amax

Consistency Index
Calculation

(CI) | Consistency Ratio (CR)
Calculation

normalisation table
Amax = 5.439

Amax = Average
Consistency value in the

CI=0.110

CI=(Mmax -n)/(n-1),n=5 | CR = CI/RI (RI value for
CI=(5439-5)/(5-1)

n=51s 1.12)
CR=0.110/1.12
CR =10.098

CR value <0.1 means CONSISTENT.

From the normalisation table, the Priority Weight value is obtained as follows:
Table 6. Prioritisation Score of Structuring Strategy Concepts

X3 = On Site Reconstruction

0.274

X5 = Relocation

0.215

X2 = On Site Reblocking

0.181

X1 = On Site Upgrading

0.174

X4 = Land Sharing

0.156
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Table 4 shows that the concept of structuring strategies that are prioritised in the slum area of Telaga
Tujuh Village, Langsa City are X3 = On Site Reconstruction and X5 = On Site Relocation.

Ilustration of Slum Area Management Design of Telaga Tujuh Village

The design of the slum area arrangement in Telaga Tujuh Village that establishes the concept of On
Site Reconstruction using a radial settlement pattern aims to create a more structured and efficient area,
while maintaining the same geographical position for residents. This radial pattern divides the area into
several zones with a main centre in the middle that serves as a focal point for social, economic, and
government activities, and residential centres around it. The design maximises connectivity between areas
within the village, with main roads leading from the main centre to residential areas and other public
facilities.In the On-Site Reconstruction concept, a village that was previously a slum area with inadequate
building and infrastructure conditions will be rebuilt in the same location, with improvements to the physical
quality of buildings and infrastructure. This process involves demolishing damaged or uninhabitable
buildings and replacing them with houses and facilities that are more resilient to disasters and more in line
with decent housing standards. The development also includes the repair or rebuilding of basic infrastructure
such as roads, drainage systems, water supply, and sanitation, all of which will be integrated with the radial
pattern design.

PETA PENATAAN KAWASAN|
SKALA 1 ; 2000

LEGENDA: JUDUL : NAMA MAHASISWA :
al T" - : PASAR % :HUNIAN PETA PENATAAN KAWASAN, DESA
TELAGA TUJUH, KEC. LANGSA BARAT,
> A &y Touner /7 S—— WOTA LANGSA DINDA PUSPITA
> @ : MASJID &7 — -
REKAVASE MONAIEMEN INFRASTUKTUR ' : PUSTU & KANTOR GEUCHIK 1:2000
MAGISTER TEKNIK SIPIL N A i 2304201010024
UNIVERSITAS SYIAH KUALA ' ;1P

Fig 8. Design of Slum Area Management in Telaga Tujuh Village

V. CONCLUSIONS AND SUGGESTIONS

Conclusions

The results show that the most suitable collective housing concept for slum upgrading in Telaga
Tujuh Village is a combination of the two selected collective housing concept priorities, namely on-site
reconstruction and relocation. In this scheme, out of a total of 373 houses in the area, 155 houses are retained
in their original locations. Meanwhile, for houses that cannot be maintained due to limited land and
unfavourable environmental conditions, a relocation approach is applied.The arrangement design uses a
Radial pattern that divides the area into two main areas. The first area is the Main Centre, which includes
important facilities such as education, economic centres, places of worship, auxiliary health centres, and the
village office that functions as the centre of government and community services. The second area is the
Residential Centre, which is focused on building houses for the community to live in, to create a structured
and sustainable settlement.
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VI

ADVICE
The suggestions made based on this research are as follows:
1. Implementation of the on site Reconstruction Strategy: The government and relevant stakeholders

are advised to implement the On Site Reconstruction strategy that has been designed, focusing on the
construction of public facilities and basic infrastructure.

2. Basic Infrastructure Development: Improvements need to be made to basic infrastructure such as

drainage systems, waste water management, fire protection and the provision of clean water to support the

quality of life of the community.
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