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“A main challenge local authorities in many regions face is to increase public 
awareness for the need of phasing out fossil fuels and to convince citizens to 

actively engage in the transition”

BACKGROUND

Driving Change: How to implement a successful regional just transition First hand recommendations from coal+ regions in transition .
-European Commission, 2023
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Technology

Social

Economy

BACKGROUND
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BACKGROUND

Mark Wigley - Returning the Gift: Running Architecture in Reverse
Non-Extractive Architecture Vol. 1 (2021)

“Architects are experts in Veiling all the acts of extraction 
that makes a building possible.” 
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BACKGROUND

Luke Jones - Carbon Tectonic
Non-Extractive Architecture Vol. 1 (2021)

Carbon in the
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CONTEXT.
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Coal Activity Map in Indonesia
CONTEXT
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Coal Activity Map in Indonesia
CONTEXT
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Coal Mining area in Muara Enim
1984 - 2024

CONTEXT
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Credit: Project M/Rafael Miku Beding.
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Muara Enim Coal History
CONTEXT
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Changes in Urban fabric &  Building Culture

Traditional Buildings

Modified Traditional Buildings

CONTEXT

Modern Buildings
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Muara Enim Future Planning

Tourism Agriculture

CONTEXT

Many people in the region, including the youth.. 
hope that the former mining sites will be restored and 

they could have access to cultivate the land.
(IESR, 2021)

public figures and local activists claimed that
they were not involved in the planning and 

implementation of the programthe attractions.
(IESR, 2021)
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PROJECT OVERVIEW

Environmental Damages During and 
After Coal Mining Activity

Loss of Architectural Identity 
& Building Culture

Lack of Public Participation 
in the transition strategy

Need for Alternative Economy 
and Energy Generator

$

Problem Statements
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How can architecture interventions help facilitate energy transition 
& environmental restoration in a coal mining region by envisioning a circular agroforest community 

in Muara Enim?

PROJECT OVERVIEW
Design Question

$
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PROJECT OVERVIEW
Design Question

How to develop a spatial strategy that addresses 
the current and future problems of the coal mining 
village related to alternative economy and energy 
generator using agroforest practice ?

How to design a building that demonstrates 
the culture of a post-coal era?

How can the coal mining area be transformed 
into a productive landscape while enhancing 

biodiversity?
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Methods

Literature 
Interview & Study case
Research by design.
(Sketch & Model making)

Regional

Landscape

Building

RESEARCH

Literature
Site Visit 

Interview & Study case

Literature
Site Visit 
Interview 
Material Flow Analysis
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Approaches to construction that move away from reliance on extractive practices will have to start with the limits 
of the land in which they are situated… It will also require work to restructure regional economies and the policy and 
administrative structures that sustain them. 

Cultures, Material; Dall, Amica. Material Reform: Building for a Post-Carbon Future (pp. 37-38). MACK. 

RESEARCH
Urban Metabolism
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RESEARCH
Urban Metabolism : Existing
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Urban Metabolism : Intervention
RESEARCH
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Urban Metabolism : Intervention
RESEARCH

Biomass Powerplant Solar PV
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Urban Metabolism : Intervention
RESEARCH

Agriculture Fish farmingForest

Reclaimed coal mining area
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Urban Metabolism : Intervention
RESEARCH

Coal Power Plants

Buildings and Warehouses

Transport tower & Conveyor system
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Urban Metabolism : Intervention
RESEARCH

Overburden

Coal Ashes
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RESEARCH
Translated into Spatial Strategy

Building
Agroforest Facility

Repurposing Coal Facilities
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Reclamation Process
RESEARCH
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Soil health

Productivity

Biodiversity

Planting Sequences
RESEARCH



P5 Presentation | Rising from the [Coal] Ashes
Alfian Reza Almadjid - 5801702

 

Starting point for Interventions
RESEARCH
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MASTERPLAN.
PROPOSAL:
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PROPOSAL
Actors

Mining Company Community Government

Money

Machinary & 
Infrastructure

Labour

Land

Collectiveness

Permit

 Architect

  
Ideas

Ideas
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Future Vision

year 0  
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PROPOSAL
public participation approach 
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Site
PROPOSAL
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Site
PROPOSAL
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Site
PROPOSAL

Water tourism & Aquaculture 
±281 ha
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Site
PROPOSAL

Agroforest Facility
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Foundations of botany (1901)
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PROPOSAL
Phase 1 : Replantation Process  

• Reusing existing Infrastructure

• Building shelter for maintenance & plant nursery
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PROPOSAL

Access to &  from the City

Phase 2 : Start of Cultivation Process

• Combining Existing 
Infrastructure & Biobased 
material

• Building the Agroforest 
Facility to provide food 
and material for the city

• Walkway system to 
connect building and 
share resources. Also, 
create a framework for 

future development. 
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PROPOSAL
Phase 3 : Growing Village

• Mainly use Biobased material
• Self-built by the community members
• All buildings connected to the walkway
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PROPOSAL
Estimation  2ha forest 

~49202 kWh electricity

3ha farm 
~30 tons for food

40 households

1ha* forest 
~44 m3 timber for 1 house / year
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Sawmill  &  
Transfer station

food market
& cafe

material 
workshoopprocessing

facilities

Biodigester

Fish farm

seeding 
house

PROPOSAL
Flow

Houses

Farm 
Facilities

Organic waste 
from farm & houses

Energy Flow

to
Regional 
Biomass power
plant

Biomass 
Power plant

Solar PV

Waste wood
from Sawmill

Electricity

Cooking Gas

Houses

Farm 
Facilities

Class B timber from the forest

Biodigester

Communal 
Battery storage
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Sawmill  &  
Transfer station

food market
& cafe

material 
workshoopprocessing

facilities

Biodigester

Fish farm

seeding 
house

PROPOSAL

Material Flow

Forest

Wood product

to
Timber 
Factory

material 
workshoop

houses

other 
buildings

Sawmill  &  
Transfer station
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Waste

other 
buildings

houses

non organichouses
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Fish Farm

to
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to
WtE Plant
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processing
facilities

Biodigester

Flow
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Sawmill  &  
Transfer station

food market
& cafe

material 
workshoopprocessing

facilities

Biodigester

Fish farm

seeding 
house

PROPOSAL

Water Flow

Lake/void water

Rainwater Household Filtration

Settling pond

Reverse osmosis

Constructed wetland pondnatural wetland

Houses

Farm facilities

Irrigaation

AB

AB

Flow



P5 Presentation | Rising from the [Coal] Ashes
Alfian Reza Almadjid - 5801702

 

Flows : Material 
PROPOSAL
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PROPOSAL
Masterplan

2.

1.
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“Land is not merely soil; it is a fountain of energy flowing through a circuit of 
soils, plants, and animals”

-Aldo Leopold, A Sand County Almanac, 1949
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BUILDING DESIGN.
PROPOSAL:
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Coal Closure-Related 
materials

Adaptive to changeHighlighting Local 
identity
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BUILDING DESIGN
Material Source
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BUILDING DESIGN
Material Source

Dismantling & Rearranging



P5 Presentation | Rising from the [Coal] Ashes
Alfian Reza Almadjid - 5801702

 

BUILDING DESIGN
Material Source

Infill & Layering
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BUILDING DESIGN
Material Source

Harvest & Build
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TIMBER & ARCHITECTURAL IDENTITY

Local Identity & Building Culture
BUILDING DESIGN

Cross-Section of Tree Trunk
"American Woods" by Schoonover, pg. 8
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Local Identity & Building Culture

Sebaran Artefak Arsitektur Nusantara di Uluan Sumatera Bagian Selatan (Sumber: Putri & Ibnu, 2017, p. 501) 

BUILDING DESIGN

site
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Adaptation
BUILDING DESIGN
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Fast Growing Timber : Preservation
BUILDING DESIGN

Harvesting & SawmillingGrowing 
8-10 year

Soaking under the mud 
1-2 year

Drying
1-2 year
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Fast Growing Timber : Sawing & Dimension
BUILDING DESIGN

Cupping 
of plain sawn board

Diamonding
of square section

Radial sawn board
retains shape
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Fast Growing Timber : Sawing & Dimension
BUILDING DESIGN
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Frame types
BUILDING DESIGN

Bolts
Demountable

Expensive

Dowels
Rigid 

Cheaper
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BUILDING DESIGN
Module Types

Dry Wet
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Wall Construction
BUILDING DESIGN

Interior panel
Softwood

Column & beam
Hardwood 

Façade frame
Hardwood 

Typha insulation

Exterior panel
Softwood

Vertical façade module
Hardwood
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Wall Types
BUILDING DESIGN

Interior wall Exterior wall Glass window window
Door

Folding door Concrete brick Timber drying Shelf
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BUILDING DESIGN
Vertical & Lateral Connection
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BUILDING DESIGN
Vertical & Lateral Connection
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BUILDING DESIGN
Vertical & Lateral Connection
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BUILDING DESIGN
Vertical & Lateral Connection
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hehe
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BUILDING DESIGN
Building Types

Facility Buildings

Housing
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BUILDING DESIGN
Building Types

Typha Thatch roof

Solar Panel

Metal Sheet layer

Timber layer

Timber roof frame

Steel roof frame

Modular timber column & beam

Timber flooring 

Pile foundation 

geopolymer concrete

Cable structure
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FARM FACILITIES
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FARM FACILITIES

Source of Materials : Reclaimed Steel from Coal Infrastructure. Fast growing timber
Source of Energy : Biomass plant 
Builder: Coal company & Local People
Ventilation : Reclaimed roof extract fan

Design Principles
food market
& cafe

material 
workshoop

farm harvesting
facilities

Biodigester & 
waste management

Seeding for fish & farm
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Floor Plan
FARM FACILITIES

Community SpaceFarm Harvesting FacilitySeeding for fish & farmBiodigester & waste 
management
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Elevation
FARM FACILITIES
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Section
FARM FACILITIES
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Elevation
FARM FACILITIES
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1-2 year

Soaking under the mud

1-2 year

Sun Drying
  

Wood from the forest

Sawmill

 

   

 

 

Workshop Storage
  

   

 

   

 

 
To the Village
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Visual of Community Building 
FARM FACILITIES
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Section & Zoning & Climate Strategy
FARM FACILITIES
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Structure
FARM FACILITIES
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FARM FACILITIES
Structure
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Section & Zoning & Climate Strategy
FARM FACILITIES

a
a
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HOUSING
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Housing
HOUSING

Source of Materials : Mainly timber from the forest
Source of Energy : Solar PV with Biomass backup
Builder: Local People
Ventilation : Roof Opening

Couple house
type A & A

Shared Garden

Pocket Plaza

Couple house
type A & C

Single House
type B

Shared Battery 
Storage
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Types and Users
HOUSING
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Floor plan
HOUSING
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Elevation
HOUSING
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Section & Climate Strategy
HOUSING
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Section & Climate Strategy
HOUSING
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Section & Climate Strategy
HOUSING

a
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Section & Climate Strategy
HOUSING

a
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Section & Climate Strategy
HOUSING

a
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Section & Climate Strategy
HOUSING

a
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Section & Climate Strategy
HOUSING
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Stages of Root Grafting
Charles Stuart Gager - Fundamentals Of Botany (1916)
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New timber 

structure

Existing Steel 

material
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Inspire other coal region and the next gene ration

well.. it’s started 
25 years ago..
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Rising from the [Coal] Ashes:
Envisioning a Circular Post-Coal Community in Muara Enim
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Terima Kasih!
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