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! Piesik, Sandra, Arish: Palm-Leaf Architecture, 2nd edn (London, UK: Thames & Hudson, 2012). (pp.184-187)
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! Elmously, Hamed, 'THE INDUSTRIAL USE OF THE DATE PALM RESIDUES AN ELOQUENT EXAMPLE OF
SUSTAINABLE DEVELOPMENT', in PROCEEDINGS 4th International Congress on “Science and Technology for the
Safeguard of Cultural Heritage in the Mediterranean Basin” (Cairo, Egypt: Proceedings, 2009), VOL. 1, 204-27.
> peter Shehan, 'Palm Leaves Food Shelter', in Design Boom News Letter
<http://www.designboom.com/architecture/sandra-piesik-3-ideas-Itd-food-shelter-the-sabla-al-ain-unesco-
03-27-2015/> [accessed 22 September 2015]

2016 b 3 Lisall -Aelia 68 saall S e el 2 58 Al sl 3
* Peter Shehan, (il g .
> Piesik, Sandra, Arish: Palm-Leaf Architecture, 2nd edn (London, UK: Thames & Hudson, 2012) (p. 164).

134


http://www.designboom.com/architecture/sandra-piesik-3-ideas-ltd-food-shelter-the-sabla-al-ain-unesco-03-27-2015/
http://www.designboom.com/architecture/sandra-piesik-3-ideas-ltd-food-shelter-the-sabla-al-ain-unesco-03-27-2015/

Ibrahim, Nashwa, Appropriate Building Patterns for Saint Catherine, Egypt (Cairo , Egypt: Egyptian Earth <!l

Alall S Callall mitia oLl 3 Ll i 5 a3l il sSall ailiad, 1A Joad

588 g0l @ gin g pblll Jand Jolal s o sLieY) 69 -3 Jek

Construction Association, 2010) (p. 7).

A s Al dind) Baga g Ainll JUY) ads &

ddadld) g Antalal) Al Baga .1
g JAl s

J

Al oda A 5 deriivual uharill ¢ 53 o ading Can ¢ Siga (g ya el anily ¥ s ccigs ALl ol 4l Ly
6 sl A ) a dobia ge ey andy GESI 138 il 8 4iliadl Caa L) ddazal GUSH (e (3la aladin a8
LoAlS jie U115 0.039

1Al :\.AJGA &

ey 1Y 5 (%5 plae Alad] i jal) ie Jah Aol Ciual (g sl Camy Auailiie g jally Taldl) 3y all G slia
e slie ad ) dal e B3 ) am el dadles o 3liey 4adls U ¢ g g il 13 8 alaatuY) (8 el dalles aae
3 Goall (e cllindl Alead (5 el 35S0 s Jaay ia J8Y) e deli 4/3 osSH (3 all

Blall 590 o Aadll) dpid) JEY) 2

*.25 100 Aabuss; Lt (b 3 jadly Apsial) o jal) s LEDU BLAY 553 o i) L) JEY) 19-3 Jsaa

e dag | cie dag . | oMad s | L - FER] ecbliial sl

, , i g | 2V | ww | s | 5
| e o D T
9()C‘é’2 (%())ngg (Kg SO2 g(Kg MI) | (MIKg) | (K9) | (s 2
123975 125 8.62866 | 0.00087 | 2380.32 | 024 | 9918 | 1140 | 87 | =rdem

Brojan, Larisa, Petric, Alja and Clouston, Peggi, 'A COMPARATIVE STUDY OF BRICK AND STRAW & 2lais ¥l dualyll: jaaall
BALE WALL SYSTEMS FROM ENVIRONMENTAL, ECONOMICAL AND ENERGY PERSPECTIVES', ARPN Journal of Engineering
ElMously, Hamed, 'The Palm Fibers for the Reinforcement of s and Applied Sciences VOL. 8, NO. 11, 2015, 293-300 (p. 5).

Polymer Compoaites: Prospects and Challenges', in The First Ain Shams Internationak Conference on Environmental
Engineering (Cairo, Egypt: Ain Shams University, 2005), p. 14.

Lalad) 5 g4l ABLSal Jalall oo Aaalll Ll G 3

! Menet, Jean, 'A COMPARATIVE LIFE CYCLE ASSESSMENT OF EXTERIOR WALLS CONSTRUCTED USING NATURAL
INSULATION MATERIALS', Ingineria Mediului si Antreprenoriatul Dezvoltdrii Durabile, 5 (2012) (p. 5).
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3 Magwood, Chris, Building Better Buildings: A Comparative Guide to Sustainable Construction (Gabriola Island,
Canada: New Soiety Publishers, 2014) (p. 228).
4 Piesik, Sandra, Arish: Palm-Leaf Architecture, 2nd edn (London, UK: Thames & Hudson, 2012) (pp. 184-87).
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Abstract

The construction industry consumes more than 40% of the global resources which are mostly
un-renewable, along with being responsible for over 30% of the greenhouse gas emissions
according to the United Nation Environment Estimations. The unmanaged extraction of un-
renewable resources, fossil fuel- dependent manufacturing and poor disposal strategies cause
continuous damaging to the environment and threaten the equilibrium of eco-systems.
Moreover, economic costs of conventional building materials rise due to the unbalanced
supply and demand of un-renewable resources. In addition to that, rural and poor
communities employ wastes and junks as fast and cheap materials in order to build shelters.
The result is un-safe and non-biodegradable construction that is toxic for man and
environment.

Historically, builders in rural areas, coasts and oases depended on agro-components to build
fast and cheap houses and public buildings. Therefore, the concept of Natural Building using
agro-components rose as an international concept to develop poor societies from the inside.
Building with natural materials encourages societies to build with their own hands using agro-
components which they are familiar with in the form of small projects and handmade
households, provides the sense of ownership and empowers them by being the true
stakeholders of their houses. This leads to decreasing the economic costs, environmental
impacts and enforcement of the social structure and culture. However, the knowledge gap lies
within the absence of an integrated analysis of the various agro-component-based building
elements in order to facilitate the decision making to choose the most suitable traditional
technique to develop for contemporary uses.

Therefore, this thesis aims to determine the most flexible local agro-component -based
building elements that can be developed to build fast, flexible, and cheap structures that can
host various activities. These elements should be based on traditional techniques in order to
facilitate the development and to guarantee ease of construction and predict social acceptance.
This is made using comparative analysis between various traditional building techniques
using agro-components.

In addition to that, this thesis aims to exploit the development of the most suitable agro-
component-based building element to increase the efficiency and flexibility of the structures
which can satisfy the social need of cheap, fast and easy construction techniques.

In order to achieve these aims, the thesis is divided to three main parts, the first is for the
literature review, the second is for the analytical research, and the third is for the practical
research.

First: Literature Review: including three chapters:

Chapter I: Natural Building and Agro-components as a base for local development

In this chapter, the unsafe construction in developing countries is reviewed in order to show
the global attention to reconsider building using natural building materials, in order to solve
the construction crisis in the developing countries and to find sustainable alternative that can
preserve the ecosystems and decrease the demand of non-renewable resources. Therefore,

agro-components are discussed as alternatives for traditional natural building materials such
as clay, due to their lightness, flexibility and their familiarity with the society in Egypt. This



qualifies agro-components to be the new tool for development from the inside based on the
traditional heritage of using agro-components in small projects and handmade households.

Chapter I1: Characteristics of Agro-components in Egypt and their utilizing in housing
and vernacular architecture in Egypt.

This chapter discussed the characteristics of the local and present heritage of utilizing of the
most available agro-components in Egypt, which are: timber-straw-reed-date palm pruning
residues, in structures and sheathing. Then, each building element is analyzed based on
integrated criteria of the stakeholders in the industry of construction, thus analyzing the
efficiency of these elements technically, environmentally, economically, and socially.

Chapter 111: Utilizing of Agro-components in cheap construction globally.

This chapter discussed the characteristics of the global and present heritage of utilizing of the
four agro-components in structures and sheathing. Then, each building element is analyzed
based on integrated criteria of the stakeholders in the industry of construction, thus analyzing
the efficiency of these elements technically, environmentally, economically, and socially.

Second: Analvtical Research: including one chapter:

Chapter 1V: Comparison between building elements utilizing Agro-components locally
and globally

In this chapter, the development of the decision making systems in the field of choosing
building materials is reviewed through the researchers’ efforts via various polls that were held
to determine the interests of independent and Green Society Community-based construction
stakeholders. These polls resulted in criteria with internal weighed indicators that can be used
to grade every building material according to the Multi-Criteria Analysis system. These
criteria were used to compare the previously discussed building elements to determine the
most flexible agro component and the most suitable traditional building techniques that can be
developed to build flexible, cheap, fast and easy structures.

Third: Practical Research: including one chapter:

Chapter V: Design & Development of flexible and fast building elements using the most
suitable Agro-Components

This chapter focused on the previous attempts to develop the utilizing of the most suitable
agro-component that was determined in the previous chapter. The traditional steps of
preparation were discussed more deeply through the field visit to a local community that is
familiar in using this agro-component. Then, new suggested building elements are designed,
tested and analyzed to improve the efficiency and decrease the disadvantages of the most
suitable agro-component-based building elements — that were determined in the previous
chapter- in order to be used for contemporary flexible, fast and easy construction.

Conclusion and Recommendations

This research ended with a group of conclusions that were reached through the phases of the
research, including integrated criteria to facilitate the decision making in choosing natural
building materials. In addition to that, the criteria were proven to be useful, as the resultant



most flexible agro-component and the most suitable traditional agro-component-based
building element were successfully developed in this thesis to increase the efficiency of the
systems. The developed structural building element was tested and analyzed and found to be
successful to cover up to 12 m. The developed sheathing building element was designed and
executed and found to be practical and industrially efficient.

The recommendations include further researches for the development of the suggested
building materials, as well as exploiting the structural abilities and durability of the agro-
component-based building elements. In addition to this, this research recommended that the
agro-component-based building elements that passed the criteria can be added to the
governmental building codes in rural areas, coasts and oases.



