
AITC-041SITE MUZAFFARGARH SUSTAINABILITY THROUGH 
FRACTAL DESIGN

First three iterations of fractal model for 
Ba-Ila village.

FRACTAL PATTERN: 
Same pattern at many different scale and direction.

INSPIRATION

Muzaffargarh is a city in south-western Punjab, Pakistan, located on 
the bank of the Chenab River. It is capital city of Muzaffargarh District.

District Muzaffargarh lies in the form of strip between the river 
Chenab and Indus, which pass along the Eastern and Western 
boundaries respectively of the district and form a triangle at 
Alipur tehsil of the district. The district is bounded on the North 
by newly created district Layyah, on the South by Bahawalpur 
and Rahimyar Khan districts across the river Chenab. Districts 
Multan and Khanewal are on the Eastern side of district Muzaf-
fargarh, across the river Chenab. District Jhang also touches on 
North-East. While Dera Gahzi Khan and Rajanpur districts lie on 
the Western side across the river Indus. District Muzaffargarh is 
spread over an area of 8,249 square kilometres and comprises 
four thesils

District Muzaffargarh has extreme hot and cold climate through 
out its area. A large area of the district consists of sand dunes 
and barren land. Almost all the area of thesil Alipur and some 
parts of Muzaffargarh tehsil are flooded each year. The flood 
caused a lot of trouble for the low income group specially in 
some case it snatched the homes of those who had home and 
etc.

Muzaffargarh is one of the growing cities of Punjab where there 
is a good amount of the people who do not have their own home 
the reason of this is that they have not been focused properly 
and been not given the support etc.
Above mentioned statements are the reasons of my site selec-
tion

muzaffergarh is a agricultural city which is full of crops whose 
bi products have been used in my design this was also one of 
the reason of selecting this site. Everything is available what is 
missing is the precedence for the lower income group of Muzaf-
fargarh and this is what I have tried to do.

One of the best examples would be this sub-Saharan settlement based on fractal design. It consists of 
community within a community for Protecting livestock at night, houses and storage structure.

The image is an extended family’s homes; a ring shaped livestock pen, with a gate on one end. Each 
unit is similar growing progressively from the gate. Diametrically opposite the gate is the largest of the 
unit, which is the Chief’s house, situated entirely inside the ring. It is the example of self sustain
Repetitive structure

ORGANIC 
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COLONY

LABOURS COLONY DATE PALM TREES IN MUZAFFARGARH

TOTAL AREA
   8,435km2(3,257sqmi)
POPULATION
   3,826,000
LANGUAGE
Punjab local people different dialects: 95%
Other: 5% include: Urdu, English, Pashto
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AITC-041 02/10SITE PLAN ANALYSIS OF MASTER PLAN

TYPE A

TYPE B

COMMUNITY CENTRE

SHARED GARDEN

RECREATIONAL AREA

PEDESTRIAN

ROADS

Fractal in Site
The Hidden geometry of 
the site indicate Fractal 
system of triangular 
configuration.

1.

2.

3.

Growth in self-similar Structure 
through an infinite range of scale 
change

Can be Mosque, local 
bazaar or educational 
centre

A Fragmented Geometric shape that can be 
split into parts, each of same shape but in 
different sizes.

Community within a community: 
Interconnectivity of community 
on the same level and at different 
levels.

RECREATIONAL 
SPACE

COMMUNITY CENTRE

COMMUNITY CENTRE

LAND FOR
FUTURE VEGETATION

COMMUNITY GARDEN

TYPE A - CLUSTER

TYPE B - CLUSTER



AITC-041TYPE  A - SINGLE STORY    03/10PLAN SCALE 1:48               

PROGRAM
BED ROOM 1:     7.48 sqm
BED ROOM 2:     7.46 sqm
LIVING / DINNING:    10.46 sqm
KITCHEN:      2.94 sqm
BATHROOM:     4.54 sqm
VEGETATION / GARDEN:   15.26 sqm
OUT DOOR 
MULTI PURPOSE AREA:  15.86 sqm
PARKING AREA:     11.87 sqm

First 
Iterations

Second 
Iterations

Third
Iterations

CLUSTER

BED ROOM
1

BED ROOM
2

KITCHEN
GARDEN

VEGETATION

PRIVATE
GARDEN

ENTRY

UP

UP

LIVING / DINING KITCHEN

OUT DOOR / MULTI PUR-
POSE AREA

PARKING
 AREA

MAIN
ENTRANCE

B

A

WASH-ROOM

BATHROOM

WASH-BASIN

CLUSTER TYPE A
THREE UNITS AROUND SHARED GARDEN

10.06m

9.91m
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FRONT - ELEVATIONSSECTION - A

BACK - ELEVATIONS

SIDE - ELEVATIONS

SECTIONS SCALE 1:96     

SECTION - B

SECTIONS

ELEVATIONS SCALE 1:96             



AITC-041TYPE A - SINGLE STORY 3D VIEWS

LOCAL MATERIALS
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SUMMER - SUN

STRUCTURAL - MATERIAL

WINTER- SUN

ADJUSTABLE PANEL FOR 
SUMMER AND WINTER SUN

Bamboo roll up 
window blinds

Fold-able bamboo 
Curtain Panel

Wooden beam 
and  trusses

Thatched Date 
Palm Roof

Removable 
bamboo screen

Gabion or Stone 
Retaining wall 

Clay soil stabilized brick 

Clay soil stabilized brick perform better than clay bricks by in-
creasing the structural stability of built walls while reducing the 
amount of cement needed as mortar. Clay soil stabilized brick 
are made on-site, reducing transportation, fuel, and construction 
costs. The building technology is easily transferable and cultural-
ly appropriate in urban areas where building with earth bricks is 
already common.

Recyclable product can be used to repeating 
unit. This can also bethought of as a regenerative 
process.
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CLUSTER TYPE B            

UNIT

PRIVATE

PRIVATE
UNITS

PUBLIC
RECREATIONAL 
SPACE

SEMI PRIVATE
SEMI PRIVATE
SHARED GARDEN

PUBLIC
CLUSTER

PROGRAM
BED ROOM 1:     8.26 sqm
LIVING / DINNING:    14.89 sqm
KITCHEN:      2.93 sqm
BATHROOM:     2.37 sqm
VEGETATION / GARDEN:   14.48 sqm
OUT DOOR 
MULTI PURPOSE AREA:  16.6 sqm
PARKING AREA:     14.7 sqm BED ROOM

1

VEGETATION

PRIVATE
GARDENLIVING / DINING

KITCHEN

OUT DOOR / 
MULTI PURPOSE 
AREA

PARKING
 AREA

MAIN
ENTRANCE

WASH-ROOM
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WASH-BASIN

UP

UP

UP

B

A

10.06m
9.91m

10.06m
9.91m
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PROGRAM
BED ROOM 2:     7.48 sqm
BED ROOM 3:     7.46 sqm
KITCHEN:      2.94 sqm
BATHROOM:     4.54 sqm
TERRACE     15.26 sqm
SITTING SPACE    5.54 sqm

             BED ROOM
2

BED ROOM
3

TERRACE
KITCHEN

SITTING
SPACE

WASH-ROOM

BATHROOM

WASH-BASIN

DN

10.06m
9.91m

B

A
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FRONT - ELEVATIONSSECTION - A

BACK - ELEVATIONSSECTION - B
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AITC-041ELEVATIONS SCALE 1:96          

LEFT - ELEVATIONS

UNITS

UNITS

SHARED GARDEN

SHARED GARDEN

ROAD

ROAD

RECREATIONAL 
SPACE

RECREATIONAL 
SPACE

RIGHT - ELEVATIONS
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My design process starts with my site analysis. After focusing on 
the given site I have analysed that the site is based on fractal system 
of triangular configuration as showed ion page no 2, I have tried to 
incorporate that element into my design. I have actually taken the 
concept from the fractal proportion of the given site and used it as 
my design metaphor. My approach towards master plan starts with 
the self similar structure and the application of fractal system for ex-
ample my approach was to design in a way that multiple things grow 
from a single thing towards their direction because they are extract-
ed from a single thing thus they are the part of that single thing and 
they make formation with each other though their direction could 
be different but pattern will remain same this is what I have tried to 
do in my master plan which further moves toward my residential 
units. In my master plan a central point can be seen which actually 
is acting as datum from which the units are growing for example my 
master plan is based on a growth which is extracted from central 
recreational space and the growing elements take their different di-
rection in hierarchy in a way that they are complimenting each other 
and behaving as a single unit.

Moving towards the residential units following the concept they are 
emerging from central recreational space in the form of clusters 
showing the growth in the form of hierarchy in the particular direc-
tion. It is based on step by step iteration and community through 
community. While designing housing units I have taken care of the 
conditions the houses could face. My design is based on providing 
the natural necessities through the architecture which involve prop-
er wind sun etc. as observed the low income group are even unable 
to achieve the basic residential necessities on I have tried to provide 
them with the local available material in a more convenient and aes-
thetically good way. Local material have been used in a way that it 
can be adopted as a precedence later on so that the people could 
get benefit from it.

Talking about the material I tried to use the material which is local 
cost affective sustainable and at the same time should go with my 
overall concept i.e. fractal design and in the project like this mate-
rial plays the most important role to achieve all the requirement so 
building materials were picked carefully taking care of their prop-
erties and their relation to the environment etc. so I selected bam-
boo, date palm thatch and locally available stabilized clay bricks as a 
structural material. Bamboo and date palm thatch are also based on 
fractal growth of their formation and on the other perspective the bi 
product of them also gets used so it actually goes with the concept 
with that they are largely available in the area and cost effective as 
well. It can be summarized as sustainability through fractal design. 
My area is full of date palms and their thatch can be used in various 
ways .the usage of material actually somehow fulfil all the required 
areas i.e. sustainability, green affordable etc. 
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The flexibility in material was brought to face the climate condition of the area as mention it is very hot in summer and very cool in 
winters. Bamboos are movable and can be used as shelter in the summer and can be removed in winters to get the maximum sun-
light.  Corrugated sheet has been used for the permanent roofing and I designed the roof in two layers one is of corrugated sheet and 
another layer is of thatch panel which will work as the insulation for the roof. Thatch will cool the building in summers and warm it in 
winters. Wall of the units have been shared by each other which all help affecting the overall cost of the project and will maintain the 
good overall bonding.

Multiple wall screen have been used in the outdoor communal junction which are linked to each of the house to maintain privacy as 
well as controlling the sunlight effect. I have tried to take a good care of vegetation throughout my site and given the concept of har-
vesting within their approach that could also work as live/work for them i.e. they work live and work at the same place. A separate 
space of live stock have also been given to the household because the people of that area normally keep animals with them so it is 
sort of basic necessity for them. 


