i il | i |
@ ASUNET
dmalal) cila glaal) A8l




e ]
@ ASUNET
dmalal) cila glaal) A8l

e ]|t oy Gl | et
@ ASUN ET

Ao Sy 3258 385




o | e | A
@ ASUNET

dmalal) cila glaal) A8l

il i et

plid g )Saall g (9 SN (35 31
.

Lebiausi g L g a3 1 Balal) O audied) Al aedd
Sl il A ¢y 98 ) 3B 2DEY) oda e

kil oo Ty aDIEY) 038 Jadas
00 40-20 (3o dpsead 4y s 35 4 5ia 20 — 15 (e Bl a da o b

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




i | o ol |
@ ASUNET

dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

Sloe Yl |
J—ed 55




CAIRO UNIVERSITY

INSTITUTE OF AFRICAN RESEARCH AND STUDIES
DEPARTMENT OF NATURAL RESOURCES

, NATURAL RESOURCES AS STRUCTRAL ELEMENTS IN
) | EGYPT AND MOROCCO

BY
MOHAMED OSAMA MOHAMED ANWER
B. Sc. Civil Engineering, Cairo University, 1977
Diploma of African Studies (Natural Resources), CairoUniversity1 998

-

A Thesis
- Submitted in Partial Fulfillment of the
Requirements for the Degree of
Master of Science
In
African Studies, Soil Resources

Under supervision of

Prof. Dr. Adel Saad El - Hassanin
Prof. of Soil Science and Vice-dean
Institute of African Research and Studies, Cairo University

Prof. Dr. Adel Yehia Akl
t Prof. of Structural analysis and Mechanics
' Faculty of Engineering, Cairo University

"<\

'
W,






APPROVAL SHEET

Name:
Mohamed Osama Mohamed Anwer

Title:
Natural Resources as Structural Elements in Egypt and Morocco

Committee in charge: .
Prof. Dr. /Wael Mohamed El-Degwy Dol 21 2) -»D'*‘D
Prof. Of Concrete Structures-Faculty of Engineering
Cairo university . :

Prof. Dr./ Sherif Ahmed Morad P 4 M"//

Prof., Structural Engineering Department
Faculty of Engineering - Cairo university .

Prof. Dr./ Adel Saad El-Hassanin £/-#n—/7=
Prof. Of Soil Science and Vice-dean, Institute of African

Research and Studies, Cairo University

Prof. Dr./ Adel Yehia Akl :
Prof., Structural Engineering artment

Faculty of Engineering - Cairo university .






Acknowledgment

The author wishes to express his sincere thanks and deep
gratitude to ®Prof. Or. Adel S. EL Hassanin, Professor of
- soil science and Vice-Dean of the Institute of African
Researches and Studies, Cairo University, for his fruitful
supervision and longheaded advices.

My sincere thanks are also extended to Professor Dr.
Adel Yehia AL Professor of Structure analysis and
Mechanics, Faculty of Engineering, Cairo University, for

his encouragement and constructive criticisms.

I wish also expre&s my deep gratitude and respect to the
name of ®rof. Dr. Yehia Saeed, Ass. Prof. at Structural
Department, Faculty of Engineering, Cairo University, for

his recognition and encouragement.

il



Also, the author thanks Tng. Hasen Fatehy, who
contributes and creates many ideas and methods to use

natural resources as building materials.

Grateful acknowledgement to the staff members of the
Department of Natural Resources, of the Institute of
Aftrican researches and Studies, Cairo University.

Special thanks to the ®Professors and friends from
 Morocco for their Rindly helps and advices.

A great appreciation to my wife and my family for their

patience and their infinite encouragement and (ove.

iii

S —



NATURAL RESOURCES AS
STRUCTRAL ELEMENTS IN
EGYPT AND MOROCCO

BY

MOHAMED OSAMA MOHAMED ANWER






Abstract

This research aims at study the abilities of using hatural resources which
are found at Egypt and Morocco to construct buildings and constructions, both
cbuntries have substandard natural materials which may be used such as
stones, sand, silt and clay, where old builders have a deep experience in this
field .The study use some of formulas and equations of concrete and/or
masonry constructions to estimate similar ones for this type of constructions
which may be named as natural constructions or natural buildings. Straw,
clay, silt and sand are found in this study as structural materials, but the study
have recagnition about straw and sand, this because tests and equations
gave encourage results to use them with suitable structural statements, both
of them is founding with inexpensive price, either the price of the material
itsélf or the price of trucking, and both of them have easy method to use with
no need to proficient or very skilful labors in use, this system of natural
material constructions have a good environmental affect, (specially if we note
that some kind of straw such as rice straw is deflagrating and adding more
pollution every season) , sound insulation, low fire risk, and simple statements
to build. '

Straw of rice may be used to construct about 27000 local houses per '
year for farmers, there are mainly five different methods of buiiding with using
straw which are named as:

1 — Load bearing method

2 — Light weight frame and loading
3-In fill and timber frame

4 — Hybrid design

5 — African style

Where every method have its advantages and disadvantages, suitable
foundations, plastering, and its specifications due to the founded codes and



tests that written or done by builders and engineers. The study tries to make
spot on the African style with its zigzag where not enough references had
been written about this style especially from the engineering view; here we
must note (with big respect) the trails of Mr. Eng. Hasen Fatehy and Mr. Col.
Deébis about the mixtures of soils with or without straw where these tests and
results may give us the suitable materials and data for preparatory African
CODE of the natural buildings.

Sand, silt and clay were also used as structural elements in
foundation, concrete, stabilized earth, rammed earth, gunearth, plaster and
reinforced plaster. The tests on the mixtures of stabilized sand gave superior
substahtiations to use those materials for constructions and buildings, where

“tH#¥ mixtures may achieve about 50 kg/cnv for compressive strength.

Forces act on the building such as wind, temperature, earthquake,
water, snow, dead and live loads were defined, the actions and reactions
were analyzed, making equations, (under the codes were used) to get
suitable statement for constructions, these forces act on the buildinQ without
asking about the kind of the materials used in construction, it'll be act and the
. builder take his responsibility of his building and its materials.

The results of tests were very stimulus to have one real building
constructed due to these system, so we built the Beny Salama house with 120
m?, three bedrooms, two halls and one floor only. it built according to the
specifications and rules of this study, its photos and drawings were added.
Also other house with two floors two was building at Tamieh in Fayoum, but
with stony and rammed earth foundation and walls. As example of design that
may help other attentive, sample calculations for straw house and stabilized
wall hduse were added at the end of chapter four and chapter five.



