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Introduction



Brief - Women and Architecture

Inequity has historically affected women both using and designing architecture in the city. This 
difference of opportunities and rights is widely evidenced through both qualitative and quantita-
tive means.  Looking firstly at the numbers:  The Office for National Statistics in UK rated a pay 
gap of 25 per cent (the mean hourly rate paid to female architects was £17.40, compared with 
£23.28 paid to their male counterparts) in 2013. Today women make up only 18.3 per cent of the 
American Institute of Architects (AIA) although they make up approximately 40% of the accred-
iting in B.Arch. and M.Arch programs In Switzerland, France and the Netherlands the percentage 
of women with a full professorship in Architectural Universities is less than 6%.  In leading this 
and if we agree our cities are designed mainly for cars it is good to know than men in the UK still 
drive twice as many miles per year than women.

Women have historically claimed to have equal rights however our year agenda does not try to 
contribute to egalitarian fight but will explore how a fully developed female mind-set can create 
new business, cultural, social and environmental opportunities. The image of women we want to 
promote in our design exploration is that of a fair, clever and inspiring leader. We want to avoid 
representing and understanding women as victims at any stage of our research and design. Our 
year will be based in a ‘blue ocean logic’ (Kim and Mauborgne 2005): don’t try to compete in a 
‘red ocean’ (already existing ways to focus your profession) but create new regions of unique op-
portunities. We will explore the opportunities for a change of ‘meaning’ and therefore for radical 
innovation (Verganti 2009) women can bring to architecture and urban design.

Case Study - Term 1

Born March 2nd 1970, 

Khairpur Sindh, Pakistan

In 1982 Sughra married at the age 
of 12 and had 2 children by the age 
of 15

In 1990 she was the first woman in her village to 
get a divorce because her husband claimed she 
was ‘neither beautiful nor educated.’ She was 
rejected and humiliated by society and was near 
suicidal.

In 1991 she began schooling herself 
against the wishes of her family. Her son 
began treaching her what he learnt at 
school. 

In 1992 floods in pakistan affected her villahe. 
She realised that men in her village became 
dependant on their woman to provide food, 
clothes etc. Sughra thought this was a great 
opportunity for woman to prove their worth.
Women help provide relief for their flood 

In 1994 Sughra finally enrolled in to school and 
passed her exams. She became the first female teacher 
in an the first all girls school in her village. However, 
no girls turned uo to the school. This prompted her to 
set up the Marvi Rural  Development Organisation 
(MRDO). The MRDO spread awareness of the rights 
for woman and concentrated on educating girls from 

rural areas.

In 2011 she was awared the international 
woman of courage award in Washington 
by Michelle Obama and Hillary Clinton.

1.

Social Mobilization Program

Social Development Program

Human and Institutional 
Development

To spread awareness of rights for 
rural women
To strengthen them for development 
on the right track of life
To encourage and devlop communi-
cating skills in women
To empower them to assist at home 
economically, morally and ethically

Health 
To provide care to poor communities

Education
Currently running 16 primary schools
Aim to increase literacy rate of poor 
communities
Ensuring an equal gender mix of boys 
and girls

Community Physical Infrastucture
Community to share in costs , about 
20% to benefit communites by pro-
videding drainage schemes, drinking 
water schemes, irrigation schemes and 
provision of solar energy

Early Recovery Projects
Providing support to families in flood risk 
areas by providing early recovery packag-
es, food items and hygiene kits

Staff Training
Train and motivate staff

Micro Finance
Aim to improve and increase poor peo-
ples access to to a wide range financial 
services and products

1. The Marvi Rural Development Organisation
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Definition of appropriate technology: technology that is suitable to the social and economic 
conditions of the geographic area in which it is to be applied, is environmentally sound, and 
promotes self-sufficiency on the part of those using it. To meet basic human needs such as food, 
clothing, shelter, health and education (affordable, simple operation, small-scale business appli-
cation, creativity and environmental conservation and substantiality).

Appropriate technology is an ideological movement, originally articulated as intermediate 
technology by the economist Dr. Ernst Friedrich “Fritz” Schumacher in his work Small is Beau-
tiful. Though the nuances of appropriate technology vary between fields and applications, it is 
generally recognized as encompassing technological choice and application that is small-scale, 
decentralized, labour-intensive, energy-efficient, environmentally sound, and locally controlled. 
Both Schumacher and many modern-day proponents of appropriate technology also emphasize 
the technology as people-cantered. 

Appropriate technology is most commonly discussed in its relationship to economic development 
and as an alternative to transfers of capital-intensive technology from industrialized nations to 
developing countries. However, appropriate technology movements can be found in both devel-
oping and developed countries. 

Appropriate 
Technology

Continuous 
Usage

(Sustainability)
Ease of Use

(Operability)

Price Low 
(Economic)

Adapt to 
Encironment
(Flexibility)

Utilizing
Local Resource

(Availabilty)

Renewable
Energy

(Untilization)

Local
Environment
(Untilization)

+

Discover
Local
Needs

Creating
Business

Local
Development

Via Job
Creation

Examples of Appropriate Technology
1. 2. 3.
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Term 1 - The Herbal Portable Kitchen

3.

Water transportation Clean Drinking Water Solar Power

Open and in Use Foldable Compactable and 
Portable

Using recyclable material 
from disused rickshaws
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Karachi
Mirpur Khas

Sanghar

Hyderabad

Khairpur

Sukkur

Karachi is the largest city in Pakistan and the capital of the province of Sindh. It is Pakistan’s 
centre of banking, industry, economic activity and trade. It is home to Pakistan’s largest coor-
perations inclusing those involved in textiles, shipping, automotive industry, entertainment, the 
arts, fashion, advertising, publishing, software development and medical research. The city is a 
hub of higher education in South Asia and the Muslim world. My program will allow 60 women 
from rural villages in Sindh, Pakistan to go to Karachi to be trained in business, computing, 
local ways of building construction and herbal medicine. Women in rural pakistan have little 
rights. They are denied an education and stopped from pursuing work. They are often poor and 
are unable to provide for themselves or their children. My program sets out to empoer these 
women using appropriate technology. Appropriate technology is technology that is suitable to 
the social and economic conditions of the geographic area in which it is to be applied, is environ-
mentally sound, and promotes self-sufficiency on the part of those using it.

Site Plan 1:5000

H

H

H

H

H

H

H

H
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Residential

Male Uni Accomodation

Female Uni Accomodation

Bank

Hospitals/Medical facilities

Mosque

Unknown

Main Roads

Site Plan 1:5000

Sindh, Pakistan

Site

Focus Site 
Location 

Kiran Hospital Road
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The site is located near the University of Karachi and University Road. This area is the educa-
tional hub of Karachi and Pakistan. As well as having many educational institutions within the 
area there are also many hospitals located within the area, in particular the Memon Medical 
Institute Hospital (MMIH). 

The MMIH is a 332 bed tertiary care hospital project with state-of-the-art infrastructure that is 
designed according to the international standards. It is a not for profit set up. It is 100% donor 
funded project that aims to serve people regardless of their caste, creed, color, religion or ability 
to pay. It has a Patients’ Welfare Program to support the needy. It is adjacent to the Kiran Hos-
pital, and the Ojha campus of Dow University of Heath Sciences and the presence of these three 
facilities have turned the area into a hub of health care facilities.

The hospital is run by a Board of Governors under a clearly defined charter. The Hospital also 
aims to serve as the mother facility to the numerous other community hospitals run on a not-for-
profit basis, and as a center for education and training.

My program intends to work with The Memon Medical Institute hospital to educate rural wom-
en in healthcare and herbal medicine to empower them for when they return home.

site available

Site photo: 
From Kiran Hospital 
Road Looking NW

Site photo: 
From Kiran Hospital 
Road Looking NE

Site photo: 
The Memon Medical 
Institute Hospital

Site photo: 
Kiran Hospital

H Hospitals and medical establishments 
existing close to the site

The university of Karachi main campus

The Site

Roads near the site popular for 
harbouring education and medical 
establishments

H

H

Site

University of Karachi

Kiran Hospital  road

University Road

H
H

H
H

H Kiran Hospital

Memon Medical 
Institution Hospital

N

H
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N

SW Prevailing 
winds

site

Spring

Summer

Winter

Autumn

8.00am 12.00pm 16.00pm 19.00pm

9:30am 13.30pm 17.30pm 20.00pm

8.00am 12.00pm 16.00pm 18.45pm

8.30am 11.15pm 15.15pm 18.00pm

Sun Path Diagram

Today (05.04.16)
June Solstice

December Solstice

Annual Variation

Equinox (March and September)

Sunpath

Sunrise
Sunset

Sunrise and Sunset

00-02
03-05

06-08

09-11

12-14

Time

15-17

18-20

21-23

Sun rises in 
the East

Sun sets in 
the West

N

7.

Diagram Showing Sun and Wind Direction on Site
Solar Study

Diagram Showing Sunpath on Site
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Karachi has a desert climate. There is virtually no rainfall during the year in Karachi. The 
climate here is classified as BWh by the Köppen-Geiger system. The average annual temperature 
is 25.9 °C in Karachi. The rainfall here averages 194 mm. 

The driest month is May, with 1 mm of rainfall. The greatest amount of precipitation occurs in 
July, with an average of 82 mm.

The warmest month of the year is June, with an average temperature of 30.7 °C. The lowest 
average temperatures in the year occur in January, when it is around 18.7 °C.

The difference in precipitation between the driest month and the wettest month is 81 mm. The 
variation in temperatures throughout the year is 12.0 °C.

Climate Graph

Temperature Graph

Climate table

Wind Study Diagrams

January February March April

May June July August

September October November December
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Karachi Mirpur Khas Hyderabad

Sanghar Khairpur Sukkur

Educational building Temporary residency

Reading and computer skills Business development training

Building Construcution lessons Learing about hearbal 
medicine and growing

Developing a business 
‘The Herbal Kitchen’

Women take what they have learnt back to their 
homes where they build their own businesses. They 
set up smaller braches of ‘The Herbal Kitchen’ as 
well as teaching local women and girls to empow-
er women in their communities.

Women from around Sindh, Pakistan enrol 
in The Herbal Kitchen Business Development 
Program to in Karachi to empower women 
back in their communities

Funding from Uk government (See Section 4)

Funding from UK government and Women’s 
Worldwide Web Charity (See Section 4)

Funding from UK government and the client; 
The Marvi Rural Development Organisation 
(See Section 4)

Funding from UK government (see Section 4)

Site:
Karachi

Hyderabad

Mirpur Khas

Sanghar

Khairpur

Sukkur

60 women from around Sindh 
come to train in Karachi to 
empower women back home

The building aims to help empower rural Pakistani women in Sindh Pakistan by providing them with a new 
way of working, living and provideing for themselves and their families.  These women will travel to Karachi on 
a year long course gaining knowledge of herbal medicines and health as well as growing, nurturing and using 
them to generate income. At the learning centre these women will live and work as well as learning theoretical 
and practical skills to construct shelters such as small kitchens selling herbal drinks and small homes using 
locally available materials.

One in 10 of  the world’s non-school-
going children live in Pakistan

40% of boys never reach secondary school

70% of girls never reach secondary school

One out of two women cannot read
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Map showing rural women around Sindh going to Karachi

Education in Pakistan
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Existing Site Proposed Site Organisation

Soil Conditions of The Site

Kiran Hospital Road

Kiran Hospital Road

Site as existing

Site

Area of site occupying

Growing Plot for medicinal 
plants

Outdoor building work-
shops away from road side

Proposed area of Buildings 
adjacent to main busy 
hospital road

Key:

Loam Soil on site. This is a sandy 
soil due to Karachi’s desert 
climate. This is ideal for growing 
herbal medicines such as the 10 
plants on the right. It can also 
be used as material for adobe 
buildings.

10 plants grown on site
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Basic Stuctural Proposal    Structural strategy                                                                                                                                                                                                                                                                                                                                                                                                                              

Primary StructureOverall Scheme on Site

Vertical Columns
Horizonal Bracing in X-axis

Horizonal Bracing in Y-axis

Concrete Pad Foundations

Roof Structure

Key

X-axis
Y-a

xis

Secondary Structure

X-axis
Y-a

xis

Horizontal bracing
Cross Bracing

Key

Roof / canopy str-
cuture is cantilevered  
using bamboo

Roof structure.Column 
thickness decrease in 
size as you go up the 
building (less bamboo 
clustered together)

Horizontal and verti-
cal primary struture 
help support precas 
concrete lift. Concrete 
lift has steel reinforce-
mnt

Interlocking layers 
of horizontal bamboo 
bracing creating a 
structural grid. This 
stops building from 
twisting

Concrete Pad founda-
tions

Secondary vertical 
bracing for further 
reinforcement and 
support for bamboo 
roof cladding

Secondary horizontal 
bracing for further 
reinforcement and 
support for bamboo 
roof cladding

Bamboo cross bracing 
for further support 
to stop building from 
twisting. Furthermore, 
creating extra support 
for precast concrete 
lift core.

Secondary horizontal 
bracing for further 
reinforcement for floor 
levels and supprt for 
floor finishes.

Bamboo cross bracing 
for further support 
to stop building from 
twisting. 

14.

Overall scheme showing all structural elements

Roof Structure (truss)

Cross Bracing

Horizontal Bracing

Larger Cross Bracing 
(See Section 2)

Concrete Pad Foundations and 
vertical Columns
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Precast concrete lift core 
with steel reinforcement

Bamboo framework for 
entireity of building

Concrete Foundations

Timber Floor

Bamboo roofs

Adobe

Bamboo Framework

Bamboo and Adobe

Concrete Lift Cores

Concrete Foundations

Vo Trong’s Pavilion, Vietnam Vo Trong’s Forest Pavilion, 
Vietnam

Vo Trong’s So La Restaurant, 
Vietnam

Anna Herringer’s METI school, 
India

Architecture Project’s Barakkah 
Lift, Malta

Bamboo Scaffolding, Hong KongConcrete lift core and bamboo 
scaffold

Enrique Mora Alvarado’s Casa Covento, using concrete founda-
tions in the Ecudorian Rainforest

1.

2.

4.

5.

Bamboo with Timber Floors3.

3.

1.

1.

5.

3.

2.

Gabriel Lester’s bamboo Lattice, 
London

15.

Overall Scheme on Site



Self build kitchens by residents shown in 
section

Basic Methods of Construction   Construction Sequence                                                                                                                                                                                                                                                                                                                                                                                                                                  

2. Vertical Columns
Vertical bamboo columns are erected using 
Concrete pad foundations. Horizontal brac-
ing are placed bottom up

3. Horizontal Bracing 
Interlocking Horizontal bamboo shoots join 
the columns together in a structural grid. 
the bracing run in both the x and y axis on 
top of aeach other

4. Diagonal Bracing
The columns are further braced with diago-
nal bamboo pieces

5. Grid Constructtion
Steps 2 to 4 are repeated upwards to create 
a structural bamboo tower

6.Floor construction
Bamboo secondary structure layed

1. Concrete Lift Core Erected
The precast concrete lift core is erected with 
steel reiforcement with bamboo scaffolding

7 .Adobe and Bamboo Enclosure
Adobe walls are built to enclose living 
spaces

8. Roof Structure
The roof  and the canopies are placed on 
using horizontal, verical and diagonal 
elemnts to connect to the structure

8. Post building Constuction - 
Self Built Kitchens
The women living here then create 
their own herbal kitchens specific to 
them and their needs.

N

16.

Highlighting other Potential self build 
areas on site which can be used as 
classrooms

Self build kitchens by residents

Diagram Highlighting Self Build Areas
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N

SW Prevailing 
winds

Sun Path Diagram

Today (05.04.16)
June Solstice

December Solstice

Annual Variation

Equinox (March and September)

Sunpath

Sunrise
Sunset

Sunrise and Sunset

00-02
03-05

06-08

09-11

12-14

Time

15-17

18-20

21-23

Sun rises in 
the East

Sun sets in 
the West

Short Section 1:200Overall Strategy

Roof canopies help shade the living areas (indoor and outdoor) for the residence. Thermal comfort is important to 
control as temperatures in karachi can get very high, especially the heat in south facing sun. Furthermore, the canopies 
avoid solar glare to make th living areas as comfortable as possible (see section 3).

The enclosed living areas have a south facing double doors, which can be closed to shade internally, but opened to gain 
more sunlight on darker winter days. Externally, the living areas are shaded by the canopies, but remain warm as 
they are south facing (south west prevailing winds help keep area cool).

The roof here sita behind growing area on the roof garden. The rood here provides enough light, shade and shelter for 
the workers, who use this area to grind the herbs and package them to be used in the kitchen.

This area of the building is self build. Here the residence use bamboo as well as other materials such as plastic bottles 
to build their own herbal kitchens. The bottles provide shelter and shading for personal comfort, but also provide 
enough sunlight for seedling storage (plant germination).

South North

Key:

17.

Key Plan:
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EastWest

North Facing Elevation 1:200

EW

Planting/growing Areas

Opening in Enclosed Areas

The growing spaces are positioned  so that 
they are on the west side of the building. 
This allow for plentiful light for the herbs 
without shading from the rest of the 
building. The vertical gardens are west 
facing to grow the vined herbs. These 
herbs need plenty sunlight and this allows 
for no shading from the building. Fur-
thermore, these vertical garden can also 
be used to dry the herbs. The South/South 
West sun would be too hot in the summer 
and would risk burning. Therfore they 
are facing west, where they get plentiful 
sunlight without the risk of burning and 
have enough sunight to dry. The vertical 
garden also help shade the living areas 
(see section 3).

Vertical 
Garden

Vertical 
Garden

Vertical 
Garden

Enclosed 
living 
spaces

Roof
Garden

Roof
Garden

Roof
Garden

Roof 
garden

The enlosed living spaces want to be 
shaded from the sun all year round, but 
especially the hot summer months. The 
living spaces have doors on the East and 
South sides. This allows for sunlight to 
enter the space when opened, but can be 
closed when the sun is too hot.  There are 
windows on the West side of the building 
to gain enough sun in later times of the 
day. Again the windows have shutters to 
block sun if it gets too hot or to avoid glare 
(see section 3).

EW

Further growing is done on the ground on 
the open area of the west of the site.  See 
local climate data solar study, Section 1.N

Opening in Enclosed Areas

18.

Key Plan:
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Short Section 1:200

SW Prevailing 
winds

N

South North

Most of the building is not enclosed apart from the living areas/ bed-
rooms. The roof of these areas are offset allowing for natural passive 
ventilation.

Residence can clad openings using 
bamboon themselves. Gaps within 
the bamboo allows for passive 
ventilation.

Anna Herringer’s METI school, India. Adobe and bamboo are used as 
they are local materials and are great for tropical climates. 

The adobe has cooling properties. Adobe walls allow living areas to be 
cooled. Furthermore, the soiled roof gardens help cool rooms below. The 
adobe wall are 225mm thick and are reinforced with straw. This also 
hepls insulate the building in cooler times of the year (which is very rare). 

Pasive Ventilation

Cooling

19.

Key Plan

Overall Site
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The acoustic strategy follow these three main principles:

1. Minimise noise transmission from outside the site in the enlcosed living spaces and cafe. 

2. Minimise noise transmission from within building from the public to have a comfortable 
enjoyable space to live and work for the residence.

3. Noise transmission from building to the environment. The building needs to be considerate to 
neighbouring residential buildings.

The private living spaces will require acoustic insulation from public activity during busy 
periods. The enlcosed living and cafe spaces will have thick adobe wall details to allow for 
this.  Furtherrmore, Acoustic fabric banners can be applied in open areas around living 
spaces to absorb sound from public activity.

Anna Herringer’s METI school, India

Herzog & De Meuron’s Blav-
atnik School of Governement, 
Oxford England

Adobe Walls

Acoustic fabric 
banners

acoustic bamboo 
panels

N

Image from model 
showing adobe en-
closed spaces

Image from model 
showing acousic bam-
boo panels

Outdoor workshop spaces

Main Roads

Short Section 1:200

The living rooms/bedrooms
These spaces are private and for residents only. 

Possible sources of sound:
1) Sounds from the building workshops
2) Sounds from the public in open unenclosed spaces 
in the kitchens and roof gardens.
3)public cafe

Soultions:
Enclosing spaces with adobe walls. This creates an 
uneven surface to disperse sound. Adobe also has 
good sound absorbtion. Acoustic fabric banners can 
be applied in open areas around living spaces to 
absorb sound from public activity.

The Cafe
Possible sources of sound:
1) Public activity
2) Kitchen

Solutions:
Using adobe walls reinforced with straw. This cre-
ates an uneven surface to disperse sound as well that 
acoustic bamboo panels that reflect sound. 

Workshop Spaces

Possible sources of sound:
1)Building activity

Solutions:
These spaces happen on the west side of the building  
outdoors on site. This is done away from public area 
and away from the main road. 

Acoustic Strategy for Spaces

20.

Overall Site Showing Outdoor 
Workshop Spaces

1.

2.

3.
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The building is compliant with section K of building 
regulations in relation to the safety of stairs, handrails 
and dwellings for a public building in the areas acces-
sible for visitors. 

Compliant General Access Staircase

In accordance to Part K and M of building regulations 
all general access stairs have:

1) A minimum riser of 150mm and a maximum risr of 
170mm with a going of between 220mm and 250mm, 
resulting in a pitch within the minimum and maximum 
allowance in Part K1.

2) A minimum width of 1200mm.

3) Handrails at a height of 1100mm on both sides.

4) No more than 12 risers between landings.

Corridors and Gangways

1) All private corridors and gangways have a mini-
mum width of 900mm. 

2) All general access corridors and gangways have a 
minimum width of 1200mm. 

3) Wherever there is a risk of falling from height, all 
corridors and gangways have  a balustrade at the 
minimum height of 1200mm. 

+3m

+6m

+10m

+15m

+3m to 
+15m 
repeated

Roof 

Circulation
Means of Escape

+3m

+6m

+10m

+15m

+3m to 
+15m
 repeated

Roof

N

Public access

Private access (residents only)

Pedestrian access points on ground level (public)

Private access points (residents only)

Main Staircase. Compliant general access stairs

Lifts

Alternate Stairs. Compliant general access stairs

Ramp
Vehicular access for deliveries to lift

Timber floor finishes to be treated with 30min fire 
protection coating 

Bamboo framwork to be treated with 30min fire 
protection coating

Primary escape route through 120 min fire pro-
tection stairs

Complaint concrete lift core thickness with steel 
reinfircement. Steel to be treated with 60 min fire 
protection coating. Lift not to be used in case of 

Secondary escape route on ground floor

Safe area nect to escape stairs containing safety 
provisions (see Figure 1 and Figure 2).

Key: Key:

The building is compliant with section B of building regulations.

B1 Means of Warning and Escape
The building should be designed and constructed so that there are appro-
priate provisions for the early warning of fire and appropriate means of 
escape in case of fire to a pievce of land capable of being used effectively 
at all times.

A key concept of the building is that most of it is external and not en-
closed such as the primary escape route and the enclosed parts provides 
for as much natural vetilation as possible (see ventilation strategy).  

Therfore, the safe area is situated within the fire retardant parts of 
the building area and area accessible via the primary escape stairs. In 
compliance with section B1 of the building regualtions the safe area has 
a satisfactory standard of fire protection. 

As the escape corridors are all external and raised off the ground they 
will comply with section B.2.10 of building regualtions for balconies and 
flat roofs “ part of the roof forming the escape route and it’s suportive 
structure, together with any opening with 3m of the escape routes should 
provide 30 minutes fire resistance.” (See figure 3).

To ensure that the structural elements of the building designed to sup-
port a load (i.e floor joists taht bear the overall floor structure), maintain 
their load-bearing capacity in the event of a fire, a fire retardant cating 
will be applied to the bamboo structure and timber floor finishes that 
form the escape corridors.

Given that there is a potential for extra time for emergency services to 
arrive a product such as ‘Envirograf ® product 42’, will be used which 
provides 60 minutes fire protection and satisfiesSBI:b/S1/d0 of the Euro-
pean fire classifacation of materials, construction products and building 
elements and Part B of the building regulations.

Figure 1: Fire fighting 
equipment to be 
used by emergency 
services

Figure 2: First aid 
equipment

Stair
core

Figure 3: image 
highlighting exter-
nal primary escape 
stairs core.

Fire doors/fire escape

21.



M&E and Sanitation

M&E and Sanitation                                                                                                                                                                                                                                                                                                                                                                                                                                         

+3m

+6m

+10m

+15m

+3 to 
+15m
Repeated

Roof

+3m

+6m

+10m

+15m

Roof
Section 1:200

External boiler

Electric switchboard, fuse 
box and transformer

Pump

Sewage in to biodesting tanks 
below ground

Roof gardens

Public water mains

Key:

Bio-digesting Toilets Producing Fertilizer and Natural Gas

Human excrement from toilets

Removable manhole cover
Gas outlet pipe

Gas 

Solids and liquids

Cooking gas stored and used for cook-
ing in portable kitchens

Compost used to fertilize on site crops 
and allotments reducing soil salinity

Excess excrement - mixed and 
exposed to air to make ferilizer

Displacement tank

The site has a prime position in town with good infrastucture resourc-
es. However the site strategy will aim to support self sifficient services, 
reducing depemdance on outsourced energy and produce. This means 
the residents will be less effected by adverse fluctuaations in gas and 
electricity prices as well as giving residents means to better understand 
creating their own produce. This would educate these  rural women to 
help support and empower them when they move back to their rural 
homes. 

The biodigesters will be used to convert gas from excrement in to coking 
gas. this gas will be placed in to cylinders which will be used in the port-
able kitchens. These biodigesters will also be used to dispose of agricul-
tural waste from these crops.

The remaining excrement will be composted and covered with dry gras 
clippings and mixed lime and calcium to neutalise odours. This will then 
be used a fertiliser.

Section 3 will look more closely at the environment strategy of the build-
ing inluding herbs to be gron on site. 

Waste heat is captured via a 
heat probe

Heat is converted into usable 
electricity via a thermoelec-
tric generator

This powers the fan and sends 
surplus electricity to the USB 
charging port

The internal fan also  forces air 
back in to the burn chamber 
dramatically improving com-
bustion and creating a cleaner 
more efficient burn

91% less carbin monoxide
94% less smoke
2W electricity generated
$200 saved anually
50% less fuel

USB charging port is ready 
to use

Generating Electricity Via the Portbale Kitchens

Appropriate 
Technology

Continuous 
Usage

(Sustainability)
Ease of Use

(Operability)

Price Low 
(Economic)

Adapt to 
Encironment
(Flexibility)

Utilizing
Local Resource

(Availabilty)

Renewable
Energy

(Untilization)

Local
Environment
(Untilization)

+

Discover
Local
Needs

Creating
Business

Local
Development

Via Job
Creation

Rainwater collected, filtered 
and stored for irrigation of 
roof garden

22.

Key Plan
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East Facing Eleveation 1:200 Maintenance

The vertical garden are accessed by being pulled upwards as they run 
on a pulley system and therfore accesible from and roof garden levels. 

Further maintenance is requires on the roof gardens. Each of these 
platforms are enclosed by railings up to a height of 1200mm so that 
vegetation maintence is simple and safe and does not require further 
safety equipment. 

The windows do not require maintenance as they do not require glaz-
ing in the tropical climate. 

CDM

Construction Design Managment (CDM) regulations outline the 
designer’s responsibility for health and safety during the constuction 
process and for forseeable building maintenance. The Heath and 
Safety Executive Legal Guidence states that the designer must elimi-
nate hazards and reduce risks during design and provide information 
about remainng risks.

Where projects are notable under regulations, designers must also 
check that the client is aware of their duties and that a CDM coordina-
tor will be appointed from an early stage in the project. Consulatation 
from stage C onwards will ensure that work on site is carried out with 
good conduct and in compliance with CDM regulations. 

Construction

Measures will be taken to reduce potential risks on site during con-
struction. 

The concrete list core will be precast off site with steel reinforcement 
to minimise risks on site. The rest of the building will be constucted on 
site. The concrete core will be supported by the bamboo framework/
scaffolding.

The contractor has the responsiblilty to ensure that the appropriate 
safety equipment is worn by workers on site. A site office with forst aid 
supplies will be set up for use during the constrction process and all 
entries, exits and safe routes accross the site will be clearly signposted. 
Temporary sanitary facilites will also be provided nearby for workers.

During Constrcution as you go up the building the workers will be 
secured by harness such as the system supplied by ‘Mansafe.’ This will 
protect them in the event of falling. 

During construction safety clohing will be worn. These are brightly 
coloured to ensure high visibilty on site. 

The women will learn to constuct parts of the building using availa-
ble materials such as bamboo, adobe and plastic bottles. They will be 
taught basic methods of constuction in building workshops. They will 
follow the same principles as stated above. The women assemble and 
disassemble these areas yearly at the start and end of the course year.

Maintence of roof gardens

Maintence of vertical gardens

Self build kitchens by residents 
may require more maintence 
as they are assembled and 
disassembled yearly

Appropriate safety clothing and equipment to be worn dur-
ing construction

Bamboo Scaffolding, Hong KongConcrete lift core and bamboo 
scaffold

Self build kitchens by residents shown in 
section

23.

Key Plan

Key:



Section 2 - Building Construction



Node

Internode

Internode

STRONGEST PART

Culm

Bud

Shoot

Root

Hollow 
Culm

Site:
Karachi

Hyderabad

Mirpur Khas

Sanghar

Khairpur

Sukkur
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Bamboo in Rural Pakistan

In rural areas in Pakistan buildings and 
homes are traditionally built using bamboo 
and timber. The building I am designing 
is a learning centre where rural women 
from around Sindh, Pakistan come to learn 
how to self constuct small herbal kitchens 
and homes using local materials such as 
bamboo, adobe and recyclable objects such 
as plastic bottles. 

Large bamboo farms exist in Hyderabad, 
Sindh Pakistan and this would be the 
source of bamboo for these women. There 
has been a growing awareness in recent 
years that bamboo is a vital component of 
development and an effective means to im-
prove the livelihoods of rural poor people. 
Bamboo is a natural vehicle for develop-
ment because rural people generally have 
adequate access to it.

Shelf Life of Bamboo

Increasing the shelve-life of bamboo to 50 years or more is certainly 
possible by applying the appropriate treatments which is also more 
economical and sustainable in the long run. he correct use of bamboo 
in order to increase the durability, utilization, and popularity of this 
versatile and environmentally friendly material.

Precast concrete lift core 
with steel reinforcement

Bamboo framework for 
entireity of building

Concrete Foundations

Timber Floor

Bamboo roofs

Adobe

3.

1.

1.

5.

3.

2.

Distribution of  Bamboo Within Sindh Pakistan

Materials Used in Building

Shelf Life of Bamboo

Bambusa bambos also known as Giant Thorny Bamboo or Indian Thorny Bamboo, is a species of tropical dense clumping bamboo native to Southeast Asia. This bam-
boo species was previously named Bambusa arundinacea and is often used for construction purposes.

Culms: The fast growing, strong woody culms of Bambusa bamboos have a diameter between 5-18 cm, and are between 20-30 m tall (although the tallest recorded 
culm measured 40 m). The internodes are dark green colored with very thick walls. Nodes are slightly swollen and some lower nodes produce short aerial roots.

Uses: Culms are used for house construction, scaffolding, rafters, thatching and roofing, handicrafts and art objects, basket making, bows and arrows, furniture, 
floating timber and rafting, cooking utensils and fencing. The raw material of this bamboo is also an important source for paper pulp and panel products. Shoots and 
seeds are edible and leaves are used as fodder and medicine.

Mechanical properties: Fiber stress varies between 18.3-26.5 N/mm2, modulus of rupture is 35-39.3 N/mm2, modulus of elasticity 1.5-4.4 kN/mm2 and maximum 
crushing stress is 39.1-47 N/mm2.

Origin: Bambusa bambos is native to Southeast Asia, to be more specific: India, Pakistan, Sri Lanka, Bangladesh, Burma, Thailand, Laos, Kampuchea, Vietnam and 
China.

Bamboo Elsewhere

Bamboo can be utilized as a building material as for scaffolding, 
bridges and houses. Bamboo, like true wood, is a natural composite 
material with a high strength-to-weight ratio useful for structures.
[1] Bamboo has a higher compressive strength than wood, brick or 
concrete and a tensile strength that rivals steel.

In its natural form, bamboo as a construction material is traditional-
ly associated with the cultures of South Asia, East Asia, and the South 
Pacific. In China and India, bamboo was used to hold up simple sus-
pension bridges, either by making cables of split bamboo or twisting 
whole culms of sufficiently pliable bamboo together.

Bamboo has also long been used as scaffolding; the practice has been 
banned in China for buildings over six stories, but is still in continu-
ous use for skyscrapers in Hong Kong.

25.

Bamboo in Southeast Asia Bamboo Type for Building -Bambusa Bambos

Section Through Bamboo
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Ziegert Roswag Seiler Architekten, The Earthen School Tipu Sultan Merkez, 
Pakistan

Project goes beyond accepted practice in sustainable construction and design 
while taking into consideration the ecological, social and economic concerns 
of the project.The project updates a traditional building method with effective 
low-tech measures through good design and engineering. 

Anna Herringer’s METI school, India. Adobe and bamboo are used as they are 
local materials and are great for tropical climates. 

It is very interesting looking at a project in terms of empowerment though par-
ticipation, and how the very processes of the building construction can educate 
and involve the community. By designing in such a way that avoided specialist 
tools and materials, the whole construction process was refined so that only the 
foundations needed a trained building company, which again was local. 

Labourers were parents of the school kids, so the kids and so a real sense of 
ownership and responsibility. The whole community pitched in and played 
their part. 

By integrating and engaging with the community Heringer sought to artic-
ulate the human right to participation in the creation of the school, which 
fundamentally became a community project. The way it is inhabited by the 
children, with the bangla messages chalked onto the coloured doors, and the 
cozy intimate earth caves, gives a sense of immediate ownership that could 
only come about through the participation of the children and their experience 
of the construction of the building. By implementing this attitude into the pro-
cess of the build, Heringer succeeded in creating a school which is an integral 
part of the village.

26.

1. Bamboo and Adobe In Pakistan Precedants 2. Bamboo and Adobe In Pakistan Precedants Adobe in Rural Pakistan

The images above show ypical bamboo and Adobe houses in rural Pakistan. Like Haringer and Seiler 
the building will use locally available material to the inderprivilaged Pakistani women.

Water

Clay
Silt

Sand

Existing Site Photograph Materials to make Adobe

The existing site sits on sandy loam soil in Karachi Pakistan due to its desert climate. This is 
ideal for both growing plants as well as material to create adobe structures.
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Key:

Double bamboo cladded roof

Secondary horizontal bracing

Timber brackets with bamboo gutter/drain

Bamboo roof canopy structure

Bamboo cross bracing

Timber Decking

Roof Garden

Timber frame/fence with bamboo balustrade

Bamboo reinforced adobe envelope

Bamboo framed verticle garden

Corrugated aluminium roof

11.

11.

Section 2 - Expoaded Drawing Showing Structural Elements of Building



Enrique Mora Alvarado’s Casa Covento, using concrete foundations in the Ecudorian Rainforest

Concrete Pad Foundaions                                                                                                                                                                                                                                                                                                                                                                                                                                       

Concrete poured into bamboo 
columns

Examples where Concrete Pad foundation have been used with Bamboo

Cut through Building Showing Concrete Pad Foundations

Section Details Showing Bamboo Columns and Concrete Pad Foundations 

Scale 1:10 Scale 1:5

Scale 1:5

Bamboo Column

Concrete Pad 
Foundation

Adobe wall
20mm Di. bamboo
50mm Di. bamboo
75mm Di. bamboo bracing

75mm Di. bamboo bracing

75mm Di. bamboo Column
(5 bamboos combined to 
create stronger column)

Concrete Foundation

Concrete poured into bamboo 
shoots at the bottom of the 
building to strengthen column

75mm
Diameter
Bamboo

Holes to 
pour in 
concrete

Long steel 
threaded 
dowels to 
fasten rope 
ties

Poured 
concrete 
in bamboo 
Columnson 
site

75mm 
diameter 
bamboo 
column

Concrete
pad 
foundations

Poured 
concrete 
in bamboo 
Columnson 
site
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Constructing a  Structural Grid Bamboo                                                                                                                                                                                                                                                                                                                                                                                                                                         

2000200020002000
990

220020002000200020004000 (mm)

40
0

0
17

50
20

0
0

20
0

0
17

50
17

50

17
50

17
50

20
0

0
(m

m
)

(m
m

)

1 2 3 4 5 6 7 8 9 10 11

Load

Tension

Compression

Wind 
Load

Tension

Compression

As you go up the building 
the columns sizes get 
thinner (the amount of 
75mm diameter bamboo 
shoots bundled together 
decrease) as the size of 
the load decreases

5 x 75mm diamter 
bamboo shoots bundled 
together to create a 
stronger column

3 x 75mm diameter 
bamboo shoots bundled 
together as you go up the 
building as size of load 
decreases

2 x 75mm diameter 
bamboo shoots bundled 
together  ans 1 x 7mm 
diameter bamboo shoot 
as you go up the building 
as size of load decreases 
at the top of the building

Load

Wind load - as bamboo is a 
lightweight structure wind 
load needs to be take in to 
consideration especially in the 
winter months.

In compression

In tension

Roof Plan Highliting Strcutural Gridlines - Scale 1:200

Load Diagram of Structural Bamboo Grided Framework

Key:

Images showing details of strictual joint and fixings

North Facing Perspective Elevation

East Facing Perspective Elevation

Structural 
Gridlines
x-axis

Structural 
Gridlines
y-axis
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Fish mouth cut of 75mm 
diameter bamboo

Steel dowels and rope fixings 
for cbamboo cross bracing

75mm diameter bamboo
19mm diameter bamboo approx
19mm diameter bamboo approx

75mm diameter bamboo

Cross Bracing                                                                                                                                                                                                                                                                                                                                                                                                                                     

2000mm

250
0

m
m

 +

4000mm

45
0

0
m

m
 +

Load

Tension

Compression

Wind 
Load

Tension

Compression

Load

Wind load - as bamboo is a 
lightweight structure wind 
load needs to be take in to 
consideration especially in the 
winter months.

In compression

In tension
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Key:

75mm diameter bamboo 
with steel threaded dowel 
to secure rope ties/fixings

Image Showing How Cross Bracing fits and is secured by Horizontal 
Bracing

Bamboo column: one
bamboo 75mm diameter

19mm diamter 
bamboo cross bracing

75mm diamter 
bamboo horizontal
bracing

Exploaded Diagram Showing How the Brac-
ing is Constrcuted with the Vertical Columns 
and Horizontal Bracing

Bamboo Columns

Concrete Base Foundations

Horizontal bracing in 
both the x and y-axis

Cross bracing

 Diagram Showing How the Bracing is Constructed within a larger Grid with 
extra support from horizontal bracing

Cross bracing

Extra support 
from horizontal 
bracing

Key:

Load Diagram of Structural Bamboo Grided Framework
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Key Elevation:

Living/ Housing Area Constrcution using Bamboo and Adobe

Corrugated aluminium

Horizontal bracing

bamboo screens for 
acoustic and venti-
lation purposes (see 
section 3)

Bamboo adobe 
supports

Timber Stair

Bamboo Column

Concrete Foundations

Bamboo balustrades

timber floor finishes

Bamboo cross 
bracing

10.

1. 2.

3.

4.

4.

4.

4.

5.

5.

5.

5. 6.

7.

8.

10.

11.

8.

9.

11.

12.

12.

10.

1.

2.

3.

4.

5.

6.

7.

8.

9.

11.

12.

Key:

Concrete pad foundations

Bamboo cross bracing

Bamboo Columns

Adobe wall enclosure

Bamboo screens

Bamboo screens for washrooms

Bamboo roof canopy

Bamboo horizontal bracing y-axis

Bamboo horizontal bracing x-axis

Bamboo secondary horizontal 
bracing

Corrugated aluminium roof

Bamboo balustrades
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The adobe has cooling properties. Adobe walls allow 
living areas to be cooled. Furthermore, the soiled 
roof gardens help cool rooms below. The adobe wall 
are 225mm. This also helps insulate the building in 
cooler times of the year (which is very rare). Adobe 
generally absorbs and stores up heat and subse-
quently release this heat when it is necessary. This 
allows excess heat to be absorbed during the sum-
mer, reducing the cooling loads and also reduce the 
heating load in winter. Adobe also has good sound 
absorbtion and moisture regulating properties.

33.

Sketch Showing Constrcution Elements of Adobe and 
bamboo Walls

Bamboo reinforcement

Thin strips of bamboo weaved 
reinforcement

Adobe

Yasmin Lari’s 
bamboo and adobe 
house in rural 
Pakistan

Adobe with bam-
boo reinforcement

Constrcuting bam-
boo reinforcement

1.

2.

4.

3.

5.

6.

5.

4.

6.

1.

2.

7.

3.

1.

2.

3.

4.

5.

6.

7.

Key:

Concrete pad foundations

Bamboo Columns

Adobe wall enclosure

Bamboo supports

Bamboo screen Enclosure

Thin strips of bamboo 
weaved reinforcement

Bamboo horizontal bracings

Scale 1:20

Scale 1:10

Bamboo and Adobe Envelope Details

Scale 1:10

Horizontal 
bracing joint

Vertical bamboo 
adobe supports

Horizontal 
bamboo adobe 
supports

Thin strips of 
bamboo weaved 
reinforcement

Horizontal 
bracing joint
Rope tie/fixing

Bamboo column

Bamboo 
horizontal 
bracing
75mm di.

Steel dowel 
for rope tie/
fixing

Rope tie/
fixing

Bamboo 
Screen

Bamboo 
horizontal 
bracing
75mm di.

Rope tie/
fixing

Adobe Wall

Bamboo 
horizontal 
bracing
75mm di.

Adobe 
Wall

Thin strips of 
bamboo weaved 
reinforcementBamboo 

base for ado-
be wall

Bamboo 
horizontal 
bracing
75mm di.

Rope tie/
fixing

Timber floor

Steel screws

Bamboo 
column



1. 2. 3. 4.

Horizonal bracing support roof 
structure

1.

2.

3.

4.
5.

Two ear cut Lateral joint with dowel.Two ear joint

6.

6.

Roof Canopy      Construction                                                                                                                                                                                                                                                                                                                                                                                                                                                

Angled bamboo interlocking 
joint with horizontal bracing

Angled bamboo inter-
locking joint

Interlocking horizontal and vertical 
bamboo joints. Central double rafter. 
It has a wide range of applications 

Corner joint with dowel

5.

34.

Key Elevation:

1.

2.

3.

4.

5.

6.

1.

1.

2.

3.

4.

5.

6.

Bamboo Bracing

Horizontal bamboo bracing for roof in y-axis

Horizontal bamboo bracing for roof in x-axis

Timber drainage/gutter support brackets

Bamboo gutter/drain (see pg 32)

Double Layered bamboo clad roof (see 
page 32)

Key:

Steel dowel for 
rope tie/fixing 

Steel dowel for 
rope tie/fixing
repeated 4-6

Steel dowel for 
rope tie/fixing

Exploaded Drawing of Roof Structural Elements



Roof Canopy   Construction and Water Drainage                                                                                                                                                                                                                                                                                                                                                                                                                                            

1.

2.

3.

4.

Two ear cut and joint 
with dowel

Interlocking horizontal 
and vertical bamboo joints. 
Central rafter. It has a wide 
range of applications in 
the construction of bridges 
and structures for rural 
facilities.

1.
2.

3.

4.

35.

Key Section:

1.

2.

3.

5.

6.

4.

7.

8.

9.

10.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Bamboo column

Interlocking horizontal 
bracing in the x and y-axis

Horizontal bracing that 
support roof canopy

Roof canopy bracing

Horizontal bracing for 
above floor y-axis

Timber gutter/drain sup-
port brackets

Bamboo gutter/drain

Secondary horizontal brac-
ing for roof canopy

Double layered bamboo clad 
roof canopy

Horizontal bracing for 
above floor x-axis

Bamboo roof cladding 
upper layer 75mm di. 10mm 
thick
Bamboo roof cladding lower 
layer

Secondary horizontal bam-
boo bracing 50mm di.
Primary Horizontal bracing

Steel dowel for rope tie/
fixing

Bamboo Column

Steel screws

Exploaded Drawing Structural Elements of house and Roof Canopy

Scale 1:5

Scale 1:5

Roof Canopy Details

Bamboo cladding

Timber brackets slot in to cut in bamboo bracing

Secondary horizontal bracing 50mm di.

Bamboo gutter/drain

Steel bolt
Timber drain support bracket

Steel dowel for rope tie/fixing

Primary
Bamboo 
roof canopy 
bracing

Steel dowel for 
rope tie/fixing

Horizontal brac-
ing that support 
roof canopy

Roof canopy 
bracing

Timber drain sup-
port bracket

Bamboo gutter

Roof canopy 
bracing

Bamboo cladding

Column

Bamboo Column 
75mm di. per bam-
boo. Interlock with 
horizontakl bracing

Horizontal bracing 
y-axis

Horizontal bracing 
x-axis



Roof Garden   Construction and Water Drainage                                                                                                                                                                                                                                                                                                                                                                                                                                         36.

Hose

Timber frame

Soil

Water boil proof plywood

Corrugated Aluminium

Horizontal bamboo 
bracing
Horizontal bamboo 
bracing

Steel dowel for rope 
tie/fixing

Water drainage gulley

Drainage pipe

Bamboo balustrade

Scale 1:10

Bamboo balustade

Bamboo balustade

Bracing 
interlocking 
with balus-
trade

Damp Proof Membrane

Horizontal bamboo bracing 75mm di.

Horizontal bamboo bracing 50mm di.

Corrugated Aluminium
Damp Proof Membrane
Water boil proof plywood

Exploaded Drawing of Roof Garden Structure

1.

2.

3.

4. 5.

6.

7.

Key:

1.

2.

3.

4.

5.

6.

7.

Primary bamboo bracing structure

Secondary bamboo bracing structure

Timber frame

Bamboo balustrade

Corrugated Aluminium

Timber Floor

See 1:5 detail



Vertical Garden/ Herb Drying Wall  Construction                                                                                                                                                                                                                                                                                                                                                                                                                                       37.

Pulley system to pull up drying herbs

Details showing vertical and horizontal element joining (see page 34)

Vertical Garden/Herb Drying Garden

Vertical Garden/Herb Drying Garden Exploaded Drawing Showing Structural Elements

1.

2.

3.

3.

4.

1.

2.

3.

4.

Key:

Vertical columns and concrete 
foundations

Horizontal bracing

Cross bracing

Vertical garden bamboo frame-
work 



Self Build kitchens  Construction                                                                                                                                                                                                                                                                                                                                                                                                                                              38.

1.

2.

1.

2.

Construction Sequence of Self Build Kitchens

Thin bamboo strip

Nylon membrane

Drainage detail (see pg 32)

Bamboo 
framework

Plastic Bottles

Steel dowel 
and bracket

Plastic Bottles

Rope tie

Rope tie

Thin bamboo strip

Plastic Bottles

Nylon membrane

Drainage 
detail (see 
pg 35)

Bamboo 
Framework

Construct bambbo framework Add dowels for plant 
hanging

Construct bottle cladding Add nylon membrane and clad 
bamboo in plastic bottle strips

Construct Shelves

Timber
Bamboo brac-
ing
Bamboo column

1:5

1:5



Fire Proofing Bamboo, Timber and Adobe                                                                                                                                                                                                                                                                                                                                                                                                                                                      

Precast concrete lift core 
with steel reinforcement

Bamboo framework for 
entireity of building

Concrete Foundations

Timber Floor

Bamboo roofs

Adobe

3.

1.

1.

5.

3.

2.

Bamboo

Chemical preservation (with or without the help of special equipment) ensures 
long term protection. Depending upon the method of bamboo treatment, chemi-
cal preservatives can impart short term or long term protection.

With a few exceptions, chemical preservatives to protect bamboo against biolog-
ical attacks and degradation are toxic. Selection and application has to be done 
with great care to meet performance, environment requirements and safety.

Depending upon the carrier solvents, bamboo preservatives are divided into 
2 different categories: Non-fixing and fixing type preservatives. Non-fixing 
preservatives will leach out the bamboo when exposed to rain. In other words 
non-fixing type preservatives are NOT suited for outdoor use.

Fire Retardant Preservative
This treatment is intended to protect materials against fire as well as decay and 
insect attack.

Formula:

boric acid / copper sulphate / zinc chloride / sodium dichromate
ratio 3:1:5:6
Recommended concentration:

25% indoor and outdoor use

Timber Floor Finishes and Stairs

The ES/VFR and QVFR ranges offer a comprehensive solution for achieving 
spread of flame to timber substrates. Easily applied both externally and internal-
ly by brush, roller or spray.

ES/VFR system

This system is designed to achieve spread of flame to timber substrates. Available 
in white or clear finishes and can be used internally or externally. For external 
areas we offer a large range of finishes with UV protection.

QVFR system

This system is designed to achieve spread of flame to timber substrates. Available 
in white or clear finishes. This system can only be used internally and does not re-
quire a protective top coat, though decorative top coats can be applied to change 
the finish

Adobe Envelope

Adobe - fire resistant

39.
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Overall Energy Strategy                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Producing Natural Gas and Small amounts of electricity 

Human ex-
crement from 
toilets

Removable 
manhole cover

Gas outlet pipe

Gas 

Solids and liquids

Cooking gas stored and 
used for cooking in porta-
ble kitchens and can also be 
used as a heating source

Compost used to ferti-
lize on site crops and 
allotments reducing soil 
salinity

Excess excrement - 
mixed and exposed to 
air to make ferilizer

Displacement tank

Waste heat is captured via a 
heat probe

Heat is converted into usable 
electricity via a thermoelec-
tric generator

This powers the fan and sends 
surplus electricity to the USB 
charging port

The internal fan also  forces air 
back in to the burn chamber 
dramatically improving com-
bustion and creating a cleaner 
more efficient burn

91% less carbin monoxide
94% less smoke
2W electricity generated
$200 saved anually
50% less fuel

USB charging port is ready 
to use

Cooking gas - Bio 
gas cylinder (kitch-
en is portable and 
can be used as a 
heat generator in 
cooler times of the 
year)

Biodigester

Rainwater/ fil-
tered and stored

Rainwater

Rainwater

Rainwater

Public Water 
Main

Bio gas for 
portable kitch-
ens and main 
kitchen in cafe

External boiler

Electric switchboard, fuse 
box and transformer

Pump

Sewage in to biodesting tanks 
below ground
Rainwater collection from 
roof garden

Public water mains

Key:

Bio gas

Rain water collection

Appropriate 
Technology

Continuous 
Usage

(Sustainability)
Ease of Use

(Operability)

Price Low 
(Economic)

Adapt to 
Encironment
(Flexibility)

Utilizing
Local Resource

(Availabilty)

Renewable
Energy

(Untilization)

Local
Environment
(Untilization)

+

Discover
Local
Needs

Creating
Business

Local
Development

Via Job
Creation

Steam used to 
sterilize soil

Electricity is 
harvested from 
portable kitch-
ens - enough to 
charge phones, 
tablets and light 
bulbs

Educating Rural Pakistani women

NTS

41.



Water Supply, Drainage and Water Treatment                                                                                                                                                                                                                                                                                                                                                                                                                                                

Biodigester
Rainwater and drained water from 
roof garden/ filtered and stored under 
ground. To be pumped up for irrigation 
of roof garden and for portbale kitchen 
use when steaming and sterilizing soil

Rainwater

Rainwater

Rainwater

Public Water 
Main

NTS

External boiler

Pump

Sewage in to biodesting tanks 
below ground
Rainwater collection from 
roof garden

Public water mains

Key:

Rain water collection

Water drained 
from roof gardens

Water drained 
from roof gardens

NTS

Filtering tank

Filtered water 
gets transported 
to main storage 
tank under-
ground

60cm clean 
fine sand
20cm clean 
coarse sand
20cm clean 
gravel

Overflow 
pipe

Top 10cm sand 
needs to be re-
moved an replaced 
with clean sand 
when it get clogged

Recycled 
water

water drained, 
filteredand 
stored under-
ground

Rainwater

Rainwater

Rainwater

Water drained 
fromm roof 

Water drained 
fromm roof 

Rainwater 
transported to 
filtering tanks 
underground

42.



Natural Ventilation, Heating and Cooling                                                                                                                                                                                                                                                                                                                                                                                                                                               

N

Most of the building is not enclosed apart from the living areas/ bed-
rooms. The roof of these areas are offset allowing for natural passive 
ventilation.

Pasive Ventilation

The adobe has cooling properties. Adobe walls allow living areas to be 
cooled. Furthermore, the soiled roof gardens help cool rooms below. The 
adobe wall are 225mm thick and are reinforced with straw. This also hepls 
insulate the building in cooler times of the year (which is very rare). Adobe 
generally absorbs and stores up heat and subsequently release this heat 
when it is necessary. This allows excess heat to be absorbed during the 
summer, reducing the cooling loads and also reduce the heating load in 
winter.

Cooling

Cooking gas 
- Bio gas cyl-
inder (kitchen 
is portable 
and can be 
used as a heat 
generator in 
cooler times of 
the year)

43.

Building in majorly external 
except for the living areas 
enlosed with bamboo and 
adobe.

Bamboo Screens 
allow for air to 
pass through and 
intereir to be veti-
lated naturally

Large doors and 
windows on the 
south and south 
west respectively 
allow the enclosed 
spaces to be venti-
lated naurally 



Solar Gain, Natural Light and Shading                                                                                                                                                                                                                                                                                                                                                                                                                                            

N

Roof canopies help shade the living areas (indoor and outdoor) for the residence. Thermal comfort is important to 
control as temperatures in karachi can get very high, especially the heat in south facing sun. Furthermore, the canopies 
avoid solar glare to make th living areas as comfortable as possible (see section 3).

The enclosed living areas have a south facing double doors, which can be closed to shade internally, but opened to gain 
more sunlight on darker winter days. Externally, the living areas are shaded by the canopies, but remain warm as 
they are south facing (south west prevailing winds help keep area cool).

The roof here sita behind growing area on the roof garden. The rood here provides enough light, shade and shelter for 
the workers, who use this area to grind the herbs and package them to be used in the kitchen.

This area of the building is self build. Here the residence use bamboo as well as other materials such as plastic bottles 
to build their own herbal kitchens. The bottles provide shelter and shading for personal comfort, but also provide 
enough sunlight for seedling storage (plant germination).

South North

Key:

There are windows on the West side of the building to gain enough sun in later times of the day. Again the windows 
have shutters to block sun if it gets too hot or to avoid glare

Vertical garden/ herb drting gardens help shade living areas from too much sun from the West

distance between 
roof gardens 
14,125mm
Enough for 
sunlight to reach 
them

44.

Overall site sun path

The verical garden help 
shade living areas and the 
West facing windows when 
it get too hot. Furthermore,  
roof canopies on the South 
side (direction with the 
longest time in the sun) 
allow for shading of the 
outdoor living spaces.

Left Image: Part of the roof 
garden is shaded for workers 
to avoid standing too long in 
the sun/ heat especially when 
packaging herbs

Right Image: large doors 
can be opened to allow more 
sunligh in to the living space. 
Transluscent fabric helps 
shade and allow for air to 
pass through



Site:
Karachi

Hyderabad

Mirpur Khas

Sanghar

Khairpur

Sukkur

Environmental Impact of Chosen Materials                                                                                                                                                                                                                                                                                                                                                                                                                                           

Large bamboo farms exist in Hyderabad, Sindh Paki-
stan and this would be the source of bamboo for these 
women. There has been a growing awareness in recent 
years that bamboo is a vital component of development 
and an effective means to improve the livelihoods of 
rural poor people. Bamboo is a natural vehicle for 
development because rural people generally have ade-
quate access to it.

Bamboo

Professional human labour 
required for majoriy of 
building. Self build areas 
constructed by women 
residents. Rural women are 
taught the how to construct 
using local materials to 
empower them to build their 
own homes etc back in the 

Transportation required to 
bring bamboo to site from 
hyderabad

 Distance: 162km 
Time: 1 hour 46 minutes

Adobe

Timber

Concrete

Human labour required. 
Furthermore, Rural women 
are taught the how to con-
struct using local materials 
to empower them to build 
their own homes etc back 
in the rural home towns. 
No other sources on energy 
required. Taking meaning-
ful environmental action at 
work, in local communities, 
and at home

Transportation required 
to bring straw to site from 
local agricultural areas. 
Adobe made on site using 
on site earth. In rural Paki-
stan women will use on site 
straw and earth.

 Distance: 25km 
Time: 30 minutes

Human labour required for 
laying timber floor finishes 
and constructing stairs. 
Stairs to be cut and built on 
site

Transportation required to 
bring timber to site. Timber 
locally sourced. Local 
recyclable timber to be 
used as much as possible. 
To be collected from nearby 
skips.

Professional workforce and equpment rewuired to conctrcut precast 
concrete lift. Precast concrete manufacturing has an intrinsic environ-
mental advantage compared with constructing similar products at a 
job site.
The environmental conditions in a precast concrete facility are much 
more consistent and can be managed much better than at a  con-
struction site, resulting in better quality. This prevents waste from 
products that are rejected because of inconsistency. It also allows 
better control and monitoring of raw materials than when pouring 
at a  construction site. Pouring on site also creates unexpected delays 
that result in wasted concrete when the ready-mix delivery has not 
been properly sequenced. These issues can be more easily managed at 
a precast facility, resulting in product that is made in a more environ-
mentally friendly manner.

Waste Mangement - Reinforcement of precast concrete is similar to 
reinforcement installed at a building site. However, when the precast-
er prepares the steel and mesh at the precast facility there is better 
control than when a contractor does this on a job site. Once again, 
the precaster uses less raw material and consumes fewer natural 
resources.

Process water can also be reclaimed, treated and reused. The amount 
of water that can be used with each batch will depend on the recla-
mation system and treatment type. However, with proper monitor-
ing and maintenance, the process can be perfected. Wash areas for 
equipment can allow for water capture, filtration and reuse, but it is 
important to ensure that process water is always handled properly.

Air Emission - Air emissions always need to be properly controlled. 
There should never be any type of visible dust cloud anywhere in or 
around the facility. Bag houses and filters need to be properly main-
tained. Roadways at the facility also need to be kept in a condition to 
eliminate dust. Proper speed needs to be enforced for safety and to 
reduce dust. It is always beneficial to have roadways paved, since this 
helps keep dust down, although this is not always possible. When any 
type of suppressant is used on yards or roadways it is essential that it 
is environmentally friendly.

Noise - Noise needs to be properly controlled. It is both a safety haz-
ard and an environmental issue. With the introduction of self-con-
solidating concrete (SCC), there is less need for vibrator use. This has 
significantly reduced the noise level in many facilities and generally 
has been an improvement to the environment inside the facility.

Plastic Bottles

Rural women are taught the 
how to construct using local 
materials to empower them 
to build their own homes 
etc back in the rural home 
towns. No other sources on 
energy required.

Bottles are collected from 
recycling bins set up in 
local/ neighbouring build-
ings (residential, commer-
cial and hospitals)

Tools and Fixings

Tools nd fixings from local 
hardware stores
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Environmental Impact of Building Life Cycle                                                                                                                                                                                                                                                                                                                                                                                                                                           

Bottles are collected from recycling bins set up in 
local/ neighbouring buildings (residential, com-
mercial and hospitals)

In Pakistan, around 55% of the waste stream is 
recyclable, but we only recycle about 7%-10% of it. It 
is said that a average person generates over 4 pounds 
of trash every day and about 2 tons of solid waste per 
year. Only 1 in 7 plastic bottles are recycled. Recycling 
plastic bottles saves twice as much energy as burning 
it in an incinerator.

the Global Shapers of Karachi Hub decided to reuse the 
plastic bottles by making them in to small plant pots, 
go to Karachi University and hang them.

Rural Pakistani Women come to The Herb-
al Medicine Learing Centre for a year long 
course. They learn to grow and nurture herbal 
medicines as well as learning to construct 
buildings using locally available materials such 
as bamboo, adobe and recyclable materials suc 
as plastic bottles. This knowledge empowers the  
women when returning to their rural homes in 
Sindh, Pakistan to help them provide for them-
selves and their families.

12 Month Course

Life cycle of adobe 100+ years (bamboo reinforcement - 
up to 50 years).

Adobe - Easily recylable , fire resistant, bio - degra-
dable, non toxic and cost efficient. Materials locally 
available in Sindh, Pakistan. 

Adobe Bamboo

Life Cycle of bamboo - 50 years

Untreated bamboo, just like almost any other wood, 
has a high chance of being attacked by insects. Bamboo 
insect infestation occurs due to the presence of starch 
and other carbohydrates. Insects obtain their food sup-
ply from the bamboo and degrade it, therefore bamboo 
should be chemically treated to avoid infestation.
Without any protective treatment, most bamboo species 
have an average natural durability of less than 2 years. 
Stored under cover, untreated bamboo may last 4-7 
years. Chemical preservatives should be used to protect 
bamboo products from such degradation. These are 
well established methods providing good protection 
even in adverse condition. 50 years or more is certainly 
possible by applying the appropriate treatments which 
is also more economical and sustainable in the long run.

Plastic Bottles
Recycling the Bamboo and Plastic bottle Self 
Build Kitchens

Bamboo and Plastic bottle Self Build Kitchens

Women assemble on site - 2 days approx

Women disassemble after 12 month course to take back home to 
rural homes and reassemble.

12 Month Course

Process Starts again with a new group of  rural 
Pakistani women

Sustainabilty

1 2 3 4
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+14.1m

+14.6m

+17.5m

+18.6m
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+23.5m

+25.9m

+28.2m

+16.4m
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+11.7m

+14.1m
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+17.5m

+18.6m

+19.5m

+21.1m

+23.5m

+25.9m

+28.2m

+16.4m

using local 
building 
material

Life cycle of the building = 50 years
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Growing 
medicinal 
herbs for 

health

Recycling 
water

Generat-
ing small 

amounts of 
electricity

Creating 
public/pri-

vate gardens

Empower-
ing women 
by gaining 
knowledge 
in health, 

herbal med-
icine and 

building and 
constrcution

Using 
recycled 

material for 
self build 
elements

Drawing 
in wildlife. 
Helping the 

ecology
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Planning Process and Constraints   London UK                                                                                                                                                                                                                                                                                                                                                                                                                                     

Neighbourhood Plan -  London Planning Process

The greening policies as well as the Local planning process of a Borough derives from the 
London plan.The client or the architect on the client’s behalf can prepare a neighbourhood 
plan thats sets out the vision for the local area and general planning policies to guide 
development in the neighbourhood. 

Design

The local council would require the development to be of the highest architectural and 
urban design quality which will improve the appearance, character and function of the 
area. It will be required to:
a)  Be attractive
b) Respect local context, character and conserve or enhance historic/heritage environ-
ments
c) be sustainable in design and constrcution
d) be carefully designed with regard to archiectural detailing
e) use attractive and high quality materials
f) contribute positively to street frontage
g) be inclusive and acessible for all
h) promote health
i) improve movement through areas with direct, accessible and easilt recognisable routes.
j) be secure to minimise crime and antisocial behaviour
k) be robust and fleible in use
l) respond to natural features and preserve gardens and other open spaces
m) incoorperate well designed landscape 
n) incoorperate outdoor amenity space
o) preserve protected views
p) meet housing standards
q) carefully integrate building services equipment

Local 
Development 

Plan
(Of Borough)

Supplementary 
Planning Docu-

ments

Local 
Plan Guildlines

Core 
Strategy 
Guidlines

Examples of guidence documents that also give useful advice 
e.g Camden Council’s Supplementary Planning Documents. 
They play an important role in planning decisions by providing 
further information on how to apply planning Policies in the 
Borough.

Online 
Application 
Through the 

Planning 
Portal

Validation of 
documents by 

council (by 
borough)

Permission 
granted

Permission 
granted with 

conditions

Permission 
refused

Start work with 
time limit and 
comply with 
conditions

Change 
proposal and 

re-submit

London Government Planning Policy - Green Infrastucture

The London 
Plan

National 
Planning 

Policy 
Guidence

Shaping 
Neighbourhoods

Green 
Infrastucture 

and Open 
Areas

Sustainable 
Design and 

Constrcution

All London 
Green Grid

Open Space 
Strategies

Tree and 
Woodland 
Strategies

London’s 
Foundations

Development 
Planning 

Frameworks

Development 
Plan 

Documents

Local 
Borough 

Development 
Frameworks

Investment 
Frameworks

An overall strategic 
plan for London. It 
sets out fully inte-
grated economic, 
environmental, 
transport and so-
cial framework for 
development to the 
capital to 2036

Local planning author-
ities comply with the 
general guidence of the 
London plan. With each 
specific Borough there 
are other concerns such 
as heritage sites, local 
traffic networks etc. 
Neighbourhoood specific 
planning guidelines 
would also have an 
impact.

All London Grid 
(ALGG) open space 
strategies as chap-
ters in the Green 
Infrastructure and 
Open Environ-
ments.

Local 
consulatations

Application 
considered by 
planning office

1.

2.

3.

4.

Online 
Application 
Through the 
Planning 
Portal

For the purpose of this document I will be looking at the planning process of Karachi, 
Pakistan and that of the UK, London in particular.
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Planning Process and Delivery Karachi, Pakistan                                                                                                                                                                                                                                                                                                                                                                                                                                   

The development of Pakistan is goverened by “by-laws” which are individualised by 
provonce and also by city. For major cities such as Karachi, Lahore and Islamabad there 
is the Karachi Development Authority (KDA),  Lahore Development Authority (LDAA) and 
the Capital Development Authority (CDA).These bodies regularly update and publish their 
by-laws online. Then there is cooperative housing authorities and similar bodies for the 
defence contonement areas. These bodies have their own set of by-laws, which are similar 
to the by-laws of the city, but they have full authority to implement any by-lawsover the 
area that fall under their domain e.g the Karachi canttonement board which governs all 
constrcution in the canttonement area. Out of the major cities provincial laws are imple-
mented, controlled by the Town Municipal Authority (TMA) that implement standardized 
laws for the whole province e.g Sindh.

The KDA regularly update 
their by-laws online on 
the oofficial wed portal 
of Karachi Metroploitan 
Coorperation

Karachi 
Development 

Authority

Town 
Municipal 
Authority

Province

Major Cities

Coorperative 
Housing Au-

thorites

Cantonnment 
Areas

My site is governed by 
KDA. Karachi Develop-
ment Authority (KDA) 
was established to develop 
Karachi under master 
plans. in 1957. KDA owns 
undeveloped land in the 
city.

Procedure

Client

1.
Client to obtain letter from KDA confirming: 
a) land use
b) dimensions of the plot and existence of any road widening

2.

Obtain building permit by submitting application to Karachi Building control Authority with following documents:
a) building plan
b) full partuclarities of land plot with specification of intended use
c) confirmation letter from KDA showing land use and dimensions of the plot and existence of any road widening
d)Proposed plans, sections, and elevations, together with other necessary details, joinery work, covered areas,building’s intended use, the access to and 
from the various parts of the building, Parking spaces, amenity space , the position dimensions, total floor area, Number of floors , the means of ven-
tilation, the proposed plinth heigh, the superstructure at each floor level; and the dimensions and descriptions of all the walls, floors, roofs, staircases, 
elevators
e) Particulars of the licensed professionals employed to prepare the plan and supervise the work
f) a specification of the building’s intended use
g) a list of other documents to be attached to the application including possession order, acknowledgment of possession, Site plan, no-objection certif-
icate (NOC) if applicable, National identity card and Letter from the owner or the owner’s attorney, authorizing a named professional whose license 
or registration number should also be provided, to complete and comply with the requirements of the Sindh Building Control Ordinance of 1979 (and 
amendments), and with the requirements of the Karachi Building and Town Planning Regulations of 2002 (and amendments). h) 
A form specifying the architect’s and structural engineer’s undertaking with signature and particulars of the architect and structural engineer.

3. Client to notify the Karachi Building Control Authority (KBCA) in writing of the completion of foundations

4.

Receive foundations work inspection from the Karachi Building Control Authority (KBCA). the KBCA either approves the building lines or informs the 
owner or owner’s representative of any possible errors found. If no response is received from the KBCA within the 15-day period, the owner can proceed 
with the building works after notifying the KBCA, provided that the construction is consistent with the approved building plan.

5.

Request electricity connection by submitting application to the Karachi Electric Supply Corporation Limited with following documents:
a) Application form, duly verified by a licensed electrical contractor
b) Copy of the applicant’s national identity card
c) Copy of approved building plan
d) Copy of the letter under cover of which the approved building plan was issued

6. Request telephone connection online through the PLTC Services in Karachi

7. Obtain copy of property tax valuation and copy of the certificate from the tax authorities

8. Receive inspection from the Excise and Taxation Department, Karachi

9.

Request water and sewerage connection to the Karachi Water and Sewerage Board along with the following documents to apply for water and sewer-
age connection:
a) Copy of the approved building plan along with a copy of the letter under cover of which the approved building plan was issued by the KBCA
b) Proof of ownership of the plot, or, for a tenancy, a copy of the lease agreement
c) Copy of the property tax valuation
d) Copy of the certificate from the tax authorities, confirming that the company owes them no money
e) Copy of the applicant’s national identity card

10.
Apply for occupancy permit and request final inspection. After the building is completed, a “notice of completion and permission for occupation” form is 
to be submitted along with the architect’s certificate. After receipt of this notice, the KBCA inspects the building to verify that it has been built according 
to the approved plans.

11. Receive final inspection 

12. Receive completion certificate from the Karachi Building Control Authority (KBCA)

 The Karachi Development Authority
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Local and Financial Context                                                                                                                                                                                                                                                                                                                                                                                                                                        

Karachi Mirpur Khas Hyderabad

Sanghar Khairpur Sukkur

Educational building Temporary residency

Reading and computer skills Business development training

Building Construcution lessons Learing about hearbal 
medicine and growing

Developing a business 
‘The Herbal Kitchen’

Women take what they have learnt back to their 
homes where they build their own businesses. They 
set up smaller braches of ‘The Herbal Kitchen’ as 
well as teaching local women and girls to empow-
er women in their communities.

Women from around Sindh, Pakistan enrol 
in The Herbal Kitchen Business Development 
Program to in Karachi to empower women 
back in their communities

 GIF provides grants, loans and equity of between £30,000 to £10m for social innovations to transform the lives and 
opportunities of people living in poverty. The Global Innovation Fund (GIF) provides funding at 3 stages: pilot, test and 
scale – and is open to ideas from any sector and any country provided that the innovation targets those living on under 
$5, or preferably, under $2 a day. GIF believe that good innovations could come from anywhere and anyone and so we 
are interested to hear from social enterprises, researchers, governments and corporate organisations with an idea to 
deliver development results more effectively, quicker or cheaper than standard practice.

 As well as GIF grants, The “Women SenseTour - in Muslim countries” is a project by Womens World Wide Web with two 
crucial objectives: 1) to raise awareness on the issues surrounding women’s entrepreneurship in Muslim countries, while 
highlighting inspiring, creative, and empowered Muslim women role models and 2) to offer women entrepreneurs help 
in resolving any challenges related to their small businesses through the mobilization of a vast, international network of 
social entrepreneurs. members of this network will meet with local women entrepreneurs and invite them to join in on 
practical, hands-on business workshops held within a women’s empowerment framework. These training sessions are 
oriented at helping the women to further develop their businesses through vital, in-kind support at various levels of man-
agement. Furthermore, a seperate field program runs a pioneering training program for girls and women from poor 
communities in rural areas in Peshawar, providing them with access to computers and computer training.

Funding from the GIF grant will help women develop their own smaller branches of ‘The Herbal Kitchen.’ The Marvi 
Rural Developmet Organistation also has a Micro-credit program that grants loans to rural villages in Sindh, Pakistan 
to help start uo small businesses.

Funding from the GIF grant will help women learn how to develop their own smaller branches of ‘The Herbal Kitchen.’ 
They will also work with local hospitals to gain knowledge on the properties and benefits of medicine and medicinal 
herbs. The GIF will fund this.

Cient - The Marvi Rural development Organisation

Marvi Rural Development Organization is non-profit and non-governmental organization 
working for the development of communities focusing women and children since 1994..

Vision: Empower socially and economically the deprived communities especially women & 
Children. 

Mission: Enhance socio-economic status of deprived communities’ specially women and pro-
vide them opportunities so that they play effective role for sustainable development.

In 21 years portfolio MRDO has been working for women empowerment, human rights, 
peace, interfaith harmony, institutional development, responded emergencies and struggled 
for equal status of women in rich feudal outreach of the country.

Providing new Income and Living

Rural women are taught to read, gain 
computer skills and provided with 
knowledge on business development 
through professional.

Local professionals from neighbouring 
hospitals working with rural women 
and providing knowedge on health and 
well being.

Professionals teaching rural women to 
work together and construct building 
using local materials

Teaching women to grow herbs and 
herbal medicines to generate an in-
come to support themselves and their 
families
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The role of the Architects Practice    RIBA Plan of Works                                                                                                                                                                                                                                                                                                                                                                                                                              

For the purposes of this document I will be refering to 
the RIBA plan of works in the UK. In 2013, the RIBA re-
newed the plan of works and launched a new version in 
May of 2013. Therefore, the building will follow the new 
guideline. The framework for the design and construcu-
tion process is outlined by the RIBA plan of works in a 
stage by stage model. This provides the design team with 
a model to manage the entire process from inception to 
completion and beyond.  

The client, The Marvi Rural Development Organistation 
(MRDO),  will appoint the architectural practice to act 
as lead consultant and designer for the project.This is 
assuming that the traditional procurement method is 
selected. Outlined in the JCT contract, the architectural 
instructions will be issued to the contactors by the archi-
tect during constrcution. The architect must posess both 
theoretical and practical knowledge that will rewuire 
them to be able to design and administer the erection of  
the building.

RIBA Plan of Work 2013

0

1

2

3

4

5

6

7

Strategic Definition

Preperation And Brief

Concept Design

Developed Design

Technical Design

Construction

Handover And Close Out

In Use

Preperation:
a) Take initial brief and identify project objectives, needs of the client and any further parameters or constraints that may 
affect the design.
b) Examine the site information and prepare a feasibitly report enabling a decision from the client to whther proceed or not. 
c) Determinie the clients risk of the project and agree on the preliminary strategy

Concept Design:
a) Outline proposals for stuctural design, service systems, site landscape, soutline specifications and preliminary cost plan 
along with environmental, energy, ecology, access or otherproject strategies.
b) Agree on developments to intial project brief snd issuethe final project brief.
c) Review of the procurement stategy and finalize design responsibilty.
d) Prepare a project manual that includes the software stategy, BIM execution planand extent of performance specified work.
e) Prepare a constrcution strategy including review of off site fabrication, site logistics and heath and safety aspects. 

Developed Design:
a) Produce co-ordinated and updated proposals for structural design, service systems, site landscape, outline specifications, 
cost plan and project startegies.
b)Prepare and submit planning application.
c) Implement change control procedures, undertake sustainability assessment and take actions determined by precurement 
strategy. 
d)  Review constrcution strategy including health and safety specification.

Technical Design:
a) Produce architectural, structural and mechanical services information and specifications including the review of information 
and sign off of all information. 
b) In suffiecient detail develop performance specified work to allow the development and intergration bt specialist subtracters 
during completed design stage.
c) Take actions determined on procurement strategy including issuing in packages where appropriate. 
d)  prepare and submit building regualtions.
e) Review constrcution strategy inluding sequencing, programming and health and safety aspects.

Construction:
a) Off site manufacturing and on-site construction with regular review of progress against program and any quality objectives.
b) Administration of building contract.
c) Implement soft landing strategy, icluding agreement of information required for commissioning, training, handover, asset 
management, future monitoring and maintenance and ongoing completion of ‘as - constructed’ information.

Specialist Design:
a) Progression of design by specialist subcontractor including the integration review, the sign off of performance specified work 
by the lead designer and other designer as it is staed in the design responibilty document.
b) Review of the constrcution stategy.
c) undertake actions from the procurement strategy or the administration of building contract as required.

Use and Aftercare:
a) Implement soft landings strategy including post occupency evaluation.
b) Conclude administation of building contract.
c)Project performance review and analysis of project information for use on future projects.
d) Update project information response to asset management and facilities management feedback and modification.
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The Role of The Consultant, Contractors and Suppliers                                                                                                                                                                                                                                                                                                                                                                                                                               

Client

The Marvi rural development organi-
sation are the main client. The organ-
isation is aimed at empowering rural 
pakistani women.

Main Contractor

Resposible for construction of project, 
hiring subcontractoes and suppliers. They 
are hired either directly by client or by 
architect on client behalf.

Sub Contractor on Site

Appointed by main contractor. Including 
concrete contractor and adobe and bamboo 
contractor.

Sub Contractor Off Site
for Prefabricated Parts

Appointed by main contractor. An 
offsite team will be established for 
the precast elements of the build-
ing. Highly skilled workers will be 
required. It is important that these 
contractors communicate with the 
main contractor and architect in 
creating the precast elements and 
organising and installing on site.

Suppliers

The material specification and 
material impact pages show all 
supplires required for project. 
Supplies were chosen due to prox-
imity of site as well as need for 
local climate and social conditions. 
The main contractor organises the 
suppliers to go on site or to off site 
for pre fabrication elements.

Architect All drawing must be signed of by an RIBA 
cerified architect. Other roles include de-
signing at concept stage meeting require-
ment of the client, to understand desgin in 
line with building regualtions and to act as 
coordinator integrating the work of design-
ers and specialists.

Consultants

The client appoints consultants to advise 
them of design requiremnet and costing 
of the project. the client is reposible to 
ensure the architect and consultants work 
together. consultants include a structural 
engineer, m&e engineer, planning consult-
ant, environmental engineer and acoustic 
engineer.

Consultant switch

Key:

Hired by

Feedback

Consultant 
switch

52.
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Technical 
Consultants:

Role of Consultant

1) Structural Engineer
2) M&E Engineer
3) Planning Consultant
4)Envirnmental Engineer
5)Acoustic Engineer

The consultant gives their expertise and assistance to help address issues 
that refer to their specialized areas. They do this in the form ofreports for 
planning, building control and constrcution drawings in addition to gener-
al consultants.

Consultants are often employed shortly after the brief has been clarified 
with the client. The client would pay the additional fees which sometimes 
the client is reluctant to do. The architect has a duty to advise the client 
that the consultants are required in the process as deay of appointment 
may result in the redesign of large areas of the project at later stages. Con-
sulants are either employed through the architect or directly by the client. 
It is preferred  that the client directly employs the consutant to establish a 
direct contactual link in case of preblems with liability and fees.

The role of the consultant must be clarified as to the extent of services re-
quired from them. This is to be communicated during the first design team 
meeting with all consultants and slient present.

The consultant must report to the architect. This does not need to hap-
pen if another constrcution professional has the coordinating role. The 
consultant must inspect their own work on site. Howver, they do not have 
the power to give instrcutions. They must submit their instrcutions to the 
architetc, who may incoorperate them into the archiects instrcutions. 
The archietct must authorize any entry to the site by the consultant by 
authorizing them as representatives for the sole purpose of inspection. The 
archiect should obtain a certificate from each consultant in repect of the 
practical completion of each specialist section of work. 

User 
Consultants:

1) Local Users
2) Local Teachers/ 
Experts(for teaching the 
rural women about herbal 
medicines and constrcu-
tion)

Contractors:

1) Project Manager
Overall coordinator

2) Sub contractor coordi-
nator
Coordinate with sub con-
tractor on pre - fabricated 
elements

3) Site Supervisor
Site supervisor, also the 
lead CDM coordinator 
(now CDM designer 2015)

4) Women builder team 
for self build areas (after 
construction of  building)

The RIBA plan of work 2013 clearly outlines the design production infor-
mation required by the architect, under their appointment in the UK. 

The design process will be divided for the project and work on the procure-
ment package:

a) Director or senior architect: supervise overall scheme and delegation of 
roles within the team.
b) Project architect: The execution of overall design and technical solutions
c) Architect: Coordination of all detail packages
d) Part II archiectural assistants: Assist architects
e) Part I architectural assiastans: Assist architects and Part II arcgiectural 
asssisatants.

The team is divided in to 3 groups, responsob;e for different design disci-
plines:
a) Overall strategic design
b) development of materiality
c) Interoir development and materiality development

To be efficient the team management and communication is important. 
This enable productivity of the eam. These areas are to be supervised and 
developed in conjunction with other consultants and stuctural engineers, 
environmental engineers and M&E engineers.

Completion of work from RIBA Stage 1 -3 as the lead consultant incluse:
a) feasibilty studies and client consultations.
b) Developing pre-stage 4 deisgn
c) coordinaing work with local Pakistani architects
d) Detailed drawing production. Where possible to be fully coordinated 
with regulations. 

Architecture 
Practice:

1) Director/Senior Archi-
tect
Supervision of overall 
scheme and delegation of 
roles within the team

2) Project Manager
Execution of overall 
design and technical 
solutions

3) Architect
coordination of design 
packages

4) Archiectural Assistants
Assist architects

Contractors are the second party to the building contract with the client 
and are responsible for executing construcution of the project in accord-
ance to the drawings and instrcutions produced by the architect. The 
contractor will also be responsible for health and safety of workers on site 
during construcution. 

The contractor will draw up the master program for the project to enable 
him to plan ahead, give early and precise notice to sub contractor, avoid 
overlooking the ordering of materials and fittings in good time and enable 
adequate steps to be taken to reinforceor reduce labor as required. The 
program allows the contractor, architect and client to track if the work is 
proceeding at a satisfactory rate. The contractor will monitor this closely 
with the architect.

A report should be submitted regularly, weekly or monthy, for site meeting 
with the architect. Site meeting allows the contractor to measure the actual 
progress against the predicted as well as answer queries and provide in-
formation required. Site meeting are usually proceeded by site inspection. 
The archiect will check if the correct materials have been used and if the 
workmanship of the building fits in accordance with the specification.  The 
contractor should further be obligated to asure the workmanship is to the 
standard ‘appropriate to the works.’ The cintracor should also be aware of 
their CDM responsiblities.

Role of ArchitectRole of Contractor
Specific Commitees

Design Team
Architect has prominent design role, but has to 
design ways to accomodate the community of rural 
women and local conditions in to the scheme

Public Consultation Team
a) Management of site facilities
b) Needs of communities of rural Pakistani women, 
as well as teachers and local users.

Local Construction and Educational Team
Skill Tansfer - Architects, site supervisor and 
specialised community builder teams in adobe and 
bamboo teach rural women to contruct parts of 
building post completion.
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The most important criteria for a client to take into 
consideration are a) cost, b) time and c)quality. It is 
in the interest of the client to be at the highest quality 
at the lwest cost and in the shortest time possible.

The factors that affect the choice of precurement:

a) Time - Completion on time is important even if it 
does not need earlier completion time
b) Cost - The project must be completed in the budget 
specified by the client and charities that are co fund-
ing. 
c) Flexibility - When the client want to make 
changes/variations during the construction process, 
flexibiltyis needed.  A variation to allow more resi-
dential units for the women may be required within 
the project.
d) Complexity -  As the building is very tall is 
become more complex. However, the bamboo, adobe 
etc have simple construction principles that can be 
applied to small self build elements. However, it must 
achieve all client requirements. Most of the construc-
tion elements are constructed on site apart from the 
pre-cast elemnts to reflect the construction process in 
rural Pakistan. 
e) Quality - The building must provide living/live 
work facilities. It must be designed using proper 
living standard requirement.
f) Division of Responsibilty - This is not an essential 
factor if the client has experience in the constrcution 
process. Risk may transfer to contractor if using a 
design an build procurement.

Key:

Functional Link

Contractual Link

Chosen Procurement Method
Management Contracting

CLIENT

LEAD MANAGER: 
CONTACTOR

Architect

Quantity 
Surveyor

Consultants

Workers
Contracts

Nominated 
Suppliers

Domestic
Suppliers

Constrcution 
executed in work 

packages

Licences

Cost Quality

Time

CLIENT

CONTACTORARCHIECT

Quantity 
Surveyor

Consultants

Nominated 
Suppliers

Domestic
Suppliers

Cost Quality

Time

Traditional Method

Licences

Consultants
Domestic
Suppliers

CLIENT

ARCHITECT

Quantity 
Surveyor

Consultants

Nominated 
Suppliers

Domestic
Suppliers

Cost Quality

Time

Design and Build

CONTRACTOR

Licences

Client has major role which requires certian 
quality standards to be shown. the contrac-
tor is responsible for achieved the qualty on 
site. Quality and cost is priority.

Pros:
a) Highest level of quality
b) Cost certainty must ne known beofre 
constrcution

Cons:
a) Tendering process is time consuming
b) there is no guarantee that cost and time 
will be resuced by contractor or supplier

Less fkexible for the client after contract is 
signed.Design and constrcution is integrated 
in to a singke contactual agreement.

Pros:
a) Time and cost is assured

Cons:
a) Little flexibilty for alteration to the design 
by architect. 
b) By not prioritising quality there is a risk 
of having a low quality construction.

The design has the ability to be modified by 
the cient during construction. Managing 
contractor can adjust program and costs. 
Skills of design and construction are inte-
grated at early stage allowing for an early 
start on site. Quality and time are priority.

Pros:
a) design change flexibility

Cons:
a) Client takes more risks when comparing 
to other procurement routes.
b) Controlling cost is difficult
c) Archiects and consultants need to work 
quickly in short notice to deliver drawings

The project will use this method of precure-
ment but will be tailored to the project (see 
next page).
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CLIENT

Management Contracting
Client starts by appointing consultants to prepare drawing and specification. By the pro-
cess of tender and via interviews the management contractor is selected and paid on the 
basis of  management fee, sheduled services and prime cost.

Role of Contractor
To manage execution of the ‘package’ of works without directly being invloved in carrying 
out any constrcution work. This would be done by works contractor, appointed by the man-
agement contractor. The management contractor may also accept design liabilty in some 
procurement arrangements. Works contactors are contractually and directly responsible to 
the management contractor resulting in greater efficiency due to its coordinated approach. 

Coordination of Architect
The management contractor accepts responsibilty for both design and construction with 
a contractor led precurement method. However, this can also be led by the architect when 
small works are carried out under direct trade contracts in the absence of the main con-
tractor. It requires highly specialised expertise and experience in setting up and managing 
operations, which can be unlikely for an architect.

The client drafts a constrcution management agreement where a lead designer is reponsible 
for the overall design and a constrcution manager who is responsible for management and 
coordination of works and  the client who directs the project and manages trade contracts. 
With the client being responsible for trade contracts, the constrcution manager therefore 
becomes less accountable for time and costs leaving the client taking on a greater risk.

Standard Management Contacting 
Relationships

LEAD MANAGER: 
CONTACTOR

Architect

Quantity 
Surveyor

Consultants

Workers
Contracts

Nominated 
Suppliers

Domestic
Suppliers

Constrcution 
executed in work 

packages

A Tailored Form of Management 
Contracting - The Learning Centre 
of Herbal Medicines and Self Build  

Kitchens for Rural Women 

CLIENT

Labour Force

Workers 
Contracts

LEAD MANAGER: 
ARCHITECT

Constrcution 
executed in work 

packages

CONTRACTOR

Quantity 
Surveyor

Consultants

Nominated 
Suppliers

Women led labour force after 
construction of main building

Architect led management

Contractor and Consultants:
A copy of the specification, tender 
form and a complete set of drai-
wngs will be sent to each possible 
tenderer.  A bill of quantities may 
also be included although it is 
the tenders  duty to provide their 
own quanitities from the provid-
ed drawings.  The size and nature 
of the project determines the 
choice of contractors to tender. 

Key:

Functional Link

Contractual Link
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CDM Coordinator (Designer) to Advise 
Client nd Architects 

CDM Coordinator must have exxten-
sive knowlede about self build projects 
particulary using bamboo and ideally 
have been part of a similar project 
prior to this.

INITIAL DESIGN STAGES

CDM Coordinator appointed to assess 
heallth and safety of design process 
early on.

CDM Coordinator advise appropriate 
consultants.

DETAILED DESIGN STAGES

CDM Coordinator to coordinate health 
and safety of the design process to 
minimise ste risks.

ON SITECDM to Advise Builders

CDM Coordinator must have have on 
site experience for such projects as this 
and ideally have been part of a similar 
project prior to this.

Health and Safety files issued including:
a) Safety and induction booklet for the 
rural women before self buid elements 
begine aster completion
b) Safety in Construction for the rural 
women and their teachers 
c) M&E Health and Safety

COMPLETION

CDM Coordinator torganise inductions 
and training for rural women after 
completion and when term time starts

Issue of Health and Saftey File, which 
is to be observed after completion as 
constrcution willsomewhat continue

Maintenace and use much easier after 
appointing a CDM Coordinator

Health and Safety

Risk Assessment

RISK TYPE HAZARD
PERSON AT 

RISK RISK MITIGATION

SITE Location and access- adjacent to 
busy Kiran Hospital Road next to 
2 hospitals. Main road to be main-
tained when delivering materials.

Site Conditions - existing ground 
condition

Site Access - Unmonitored site 
access. Risk of children wandering 
in  construction site and blockage 
of main road to hospitals.

Storage and Waste - designated 
areas for storage and waste.

CONSTRUCTION Injury from scaffolding - falling or 
tripping on raised areas.

Height - Falling or dropping items

Equipment Failure - Untrained 
rural women mishandling or 
misusing equipment

Excavation - hitting existing gas 
and water lines.

Self build Kitchens - Bamboo fix-
ings may not be properly secured

All persons 
on site

All persons 
on site

All persons 
on site

All persons 
on site

Deliveries on non peak hours for vehicle parking safety. Maintain safety in 
access and working platform. Regular monitoring of site and protection. Main 
road to be kept clear.

Refer to surveyor drawings

Defined work area boundaries between areas out of bounds and acceccable 
areas. Use clear signage and physical barriers

Architect and contactor to provide clear storage areas on site. All materials 
safely cleared after construction.

All persons 
on site

All persons 
on site

All persons 
on site

All persons 
on site

All persons 
on site

All scaffolding checked by contractors. Helmets worn at all times.

All women given inductions before use or access to equipment

Before construction, land survey carried out to ensure no collisions. Fence of 
area with high visibilty tape. Only experienced workers to operate excavation 
machinery.

Maintain safe leading edge, access and working platform. Define working areas

Handrails installed

MAINTENANCE Height - falling

M&E Systems - pipes bursting and 
unexpected access

All persons 
on site

All persons 
on site

Handrails installed up to 1200mm

MEP maintenace carried out by certified professional on annual basis.
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Larger Drawing Attached to Appendix:

GA Plans 1:100 - 2 x A2
GA Section - 1 x A2
Schematic Drawing - 1 x A1

Section 2 Drawing also attached in Section 2:

Exploaded Strcutural Drawing - 1 x A1




