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Abstract:

Climate characteristics are one of the most important influences on the formation of the
urban form of cities in the Sahara, Where the effects of temperature and lack of humidity
and lack of green areas and the intensity of solar radiation on the architectural style of
cities. Consequently, specialists had to study the planning, design and construction
methods of the vernacular urban heritage of the Sahara to assist effective development of
new cities in the Sahara. This qualitative research aims to study the impact of climate
characteristics on the planning and design of the Old Ghat, one of the heritage cities in
Libyan Sahara. The study uses methodology of the architectural analysis of the planning
and design maps to understand the approaches and elements that have been taken such as
environmental planning of sites, passive design, courtyards, building materials to create
urban form characterizes with thermal comfort appropriate. The research reached several
results, including the approach of selecting and using sustainable site of the city in the
Sahara climate. the study shows that the climatic treatments used in Old Ghat city are
similar to the treatments were taken the other cities in the Sahara region, which may
indicates that there is a unique pattern of Saharian urban form. Therefore, this research
recommended to increase the study of desert cities and devise solutions and treatments to

be used in the planning, design and construction of modern cities.
Keywords: urban form, Climate characteristics, Ghat, Compact buildings, Sahara, environmental planning,
courtyard, building materials.
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ABSTRACT

Reinforced concrete structures, built in desert zones, are subjected to big difference in
temperature between upper and lower surfaces. Difference in temperature causes sagging
of structural element, upwards in summer time; when upper surface temperature is higher
than that of lower surface. This case will not cause problems because sagging upward will
reduce the deflection due to other external forces. Otherwise, in winter time, the sagging
will be downwards and this will add internal forces to those caused by the external forces
and this has to be studied. The study in this paper focus on determining equivalent thermal
loads due to difference in temperature using three approaches: Sagging due to equal end
bending moments, sagging due to concentrated vertical load in middle of the beam and
sagging due to uniformly distributed load on whole span. These three approaches are
applied to both cases of un-cracked and cracked sections at intermediate region. Results of
this study are presented in tables and curves for a number of difference values of surfaces
temperature. Recommendations about using equivalent thermal loads are given to be
applied in analysis and design of similar structural element.
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Abstract.

Transportation is one of the main social and economic development pillars in any
country. The efficient social and economic integration cannot be realized without good
transportation. Also, the development of industry, agriculture, tourism, trans-border
trade and other activities, are mainly dependent on passengers and commodity
transportation services.

The transportation system in Fezzan region suffers from different technical and
operational deficiencies. According to its situation, this system cannot fulfil the regional
needs for development. The vastness of the region and the difficulty of dessert
environment need for alternative methods that can be integrated within comprehensive
regional and urban development of Fezzan cities and villages.

This paper studies and analyzes the characteristics of traffic and transportation activity
in Fezzan region. It proposes some policies and programs that can be adopted to achieve
qualified and efficient transportation system that handles the growing demand for
transportation and guarantee social equity, economic development and environmental
preserve, and guarantee achieving sustainable development programs for Fezzan region.

Keywords: Transportation Planning, Traffic Volume, Road Accidents, Sustainable
Development.
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Abstract :
The fossilized sand dunes of the coastal plain (Alhshoum) are located along the coast of
Misurata city, and due to the possibility of using them in different engineering works, this
study was concerned with conducting a series of tests on a soil samples to identify the
physical, mechanical and chemical properties of the soil, and to assesses the extent to
which they are suitable for different engineering uses, such as a fill or build on it. The dry
mechanical analysis, liquid and plastic limit tests were performed. Through the results, the
soil was classified according to the "Unified soil classification system" as a poorly graded
sand (SP), and according to the "AASHTO system" was a fine sand soil (A-3). Other
properties such as specific gravity were measured and it was in the range of 2.67 and the
soil was found to be non-shrinkable. The soil resistance of the shear was extensively
studied for its importance in computation of a soil bearing capacity. Direct shear test was
performed in normal condition, then it was studied to improve its shearing resistance by
adding different percentages of the lime with (5%, 6.5%, 8%, 10%).The results showed
that, the coefficient of cohesion gradually increased by the ratio of lime added to reach its
maximum value at 8% and then decreased at 10%, while the friction angle starts gradually
decreasing with increasing lime ratio. The chemical tests of the soil samples identified the
percentage of sulphate and chlorides, and the pH value was also calculated.
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Abstract :
interactions between human activities and built environment are an important part of
"sustainable design" or "green design. In the East, the ancient Chinese knowledge of Feng
Shui aims to create harmony between the environment and people, it has influenced most
of the design of traditional buildings in China for thousands of years. Feng Shui relies on
empirical observations of the surrounding shape with the desire to improve the relationship
between people and environment. The majority of Feng Shui research relates to historical
study, or analysis of urban planning from the perspective of history, folklore and
architecture. There is an increasing interest for architects and other construction
professionals to apply the concepts of this science in building design and built
environment, we expect that the interpretation of its principles will include the Western
concept of sustainable design. This paper deals with the analysis and comparison of
sustainable design concepts with Feng Shui principles, it aims to illustrate the features of
Ghadames from the perspectives of sustainability and Feng Shui to find out the
similarities and differences between these two concepts because both concepts aim to
create pleasant and balanced spaces between the natural environment and the built
environment. While the principles and concepts of Feng Shui emphasized the balance and
harmony between physical shapes and spatial order, which are difficult to measure and

quantify, sustainable design focused on the measurement and performance of physical
properties.
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Abstract

The desert lands covers the most of the Libyan area, however, the difficult construction
conditions on these lands limited their exploitation. studying the engineering properties of
desert soilis a necessity to use these lands and make them suitable for urban construction.
Sandy soil often gives good resistance, but it decreases in the case of the rise of the level
of groundwater to the level of foundation, which requires treatment of the soil before
construction. One of the methods used to improve the properties of sand is recycling of the
concrete waste, Due to the high percentage of these wastes during the last few years in
Libya , the environment will be protected from the negative effects of these wastes, as
well as the reduction of the areas used for disposal .

This paper includes a laboratory study of the effect of adding concrete residues with
different percentages of soil weight on the change of moisture content, shear resistance
and the bearing capacity of natural sand sample and treated sand samples. A series of
laboratory tests were carried out on samples of sandy soil from Kufra city in southeast
Libya. The tests included physical and mechanical properties and calculation of bearing
capacity of natural sand and sand treated with concrete residues.

Keywords: sandy soils, waste of concrete , moisture content, bearing capacity of soil.
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Abstract :

Water plays a key role in the behavior of unsaturated soils. Its co-existence with the air in
the pores takes different forms, depending on whether the water dominates the air, the air
can’t move freely, or the air occupies most of the pores and the water is closed in the
contacts of the particles, or the water and the air can move on both. In addition to the
capillary phenomena that develop when contact with the two liquids. On the one hand, the
deformation and resistance of the unsaturated soil depends on the mineral nature of the
particles that make up the soil skeleton, and soil condition (porosity, saturation, water
pressure...). The description of mechanical behavior is based on the relationship between
loads (stresses, water pressure and gas). This paper describes Thermo-Hydro-Mechanical
(THM) model of unsaturated soils. The concept of effective stress extended to unsaturated
soils with the introduction of capillary stress. The latter is based on the micro-structural
model and was calculated from the forces of attraction due to the change of the water
surface (water menisci). The effect of non-saturation and thermal softening phenomenon
was taken into account in the model with as few material factors as possible and based on
existing models. The THM model was qualitatively and quantitatively, including a drying
path under mechanical stress with transition between saturated and unsaturated states, a
heating path under constant suction a deviatoric path with imposed suction and
temperature. Results show that the current model can apply THM behavior in unsaturated
soils in a satisfactory manner.
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Abstract: :

What has made the problem of desert tourism development in Libya is important and
urgent national issue, is that these areas have very hot climatic environmental
characteristics for most of the year, in addition to being affected by a direct desert back
and exposed to natural hazards such as creeping sand dunes that threaten development in
many of them. Therefore, these spatial influences have made the desert areas a sector with
a special local environment in which their development needs methods different from
coastal tourist areas. Thus, the environmental approach represents the sound intellectual
framework for the sustainable development of desert communities starting from the
selection of the appropriate development mode to the planning and design of tourism
communities. This paper will study and highlight the spatial characteristics of the natural
environment and constructed for desert tourist areas in the Fazan Region and the
Ghadames city, through theoretical studies of environmental standards affecting the
construction of desert tourism areas and describe the state of the components of the
tourism platform and create investment opportunities, through an analytical study to assess
local environmental data on one side, the built environment and the existing list on the
other side. Therefore, it aims to achieve the required environmental compatibility of the
desert tourist areas, which stems from the environmental and spatial conditions in the
regions
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Abstract

Ageing bitumen is considered as common distress in desert region, where the climate is
very hot and dry most of the year. This paper presented an attempt to improve ageing
resistance by using a new additive as a modifier for bitumen. The study started by choosing
a 60/70 penetration grade bitumen and was modified by nano-tube (NT) with percentage 0,
2 and 4% by mass. Ageing simulation for short-term ageing (STA) and long—term ageing
(LTA) was applied for the binders. All binders were tested before and after ageing.
Consistency tests included penetration test, softening point test and viscosity test were
conducted. Furthermore, surface roughness was investigated using atomic force microscopy
(AFM). Results of the consistency tests and AFM confirmed that all binders suffer from
ageing simulation, and this point showed that AFM is able to detect ageing effect on
modified bitumens. However, the sensitivity of the binders against ageing was varied, where
modified binders with NT showed better resistance for ageing compared with binder with no
NT. Results for initial investigation showed that NT has an effect on improving the ageing
resistance for modified bitumen, where may open the way to conduct more investigation

regarding this matter.
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PAV Pressure ageing vessel

Pen Penetration
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SP Softening point
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Vis viscosity

111



laall 4503 LlwAd) o 2 gl clilie (3 saua il

* 58 syl dseall ae o
Oadll Fuigl B — Al Guigl) ad
ot gl s IS o
el - Fasigl) A Ainl) il m

engnaw 1 2@gmail.com

: pa—ilall
& ociiany) Jay Wia aDlal @lldy claal) 403 Glwpal) e aY) sl a5l duhy ) Gl 138 Cangy
12.5 <10 <5 Jaiind .58 75 e yal) el cdaly ailie s spinm sl I el clili auies
Ll jall Joatl) 408 o .0.45 0.425 <0.40 cuiaedl o ladl (o Cilanindy sadaall 2L ciia) (e %
Pla) Koy 4l cuf zball Jdas P (e s 28 die Dboaia) Ailpall Ll deglie (uld &5 ey Gkl
b e 5 s AS0IS Galliad i3y i e cledl A1 Dlupd WY el Ja Wha Yl Gy

Goal a3 5 Al el CLSAll Lezay o i el g Dl jall Zl 3 5aY) Gldlae 08 sale) (S

Jaall da sl cclaall 43 Al ) AR cilialall ol (3 gmasa ;A LY
Abstract :

This research investigates the effect of waste clay bricks powder in producing self-
compacting concrete by partial replacement of cement. Bricks were crushed to particle sizes
smaller than 75 microns. Percentages of cement of 5, 10 and 12.5 % by weight were replaced
by the power at w/c ratios of 0.4, 0.425 and 0.45. Fresh concrete workability then measured
The results show that waste bricks and hard concrete properties were determined at 28 days.
powder can be utilized partially instead of cement to produce concrete with self levelling
fresh properties and good hard properties. Consequently, this proves that waste bricks can be
recycled to minimise both the effect of waste material on the environment and the heat needed

for cement production.
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Abstract

Libya has a relatively mild climate to the north and a desert climate (hot - dry) to the south,
where desert climates are characterized by high temperature and low rainfall as well as the
large temperature changes between night and day. Therefore, there were many problems in
paving, which resulted in poor performance of flexible pavement in road projects in these
areas. The use of waste materials in asphalt pavement is useful for finding an alternative
solution to increase its age and reduce environmental pollution as well as reduce the economic
cost of road construction and maintenance cost. One of these wastes is polyethylene water
bottles produced in large quantities. In this work, polyethylene terephthalate was used to
verify the possibility of using polyethylene water terephthalate as a polymer added to the
asphalt mixture to overcome pavement problems. Five different percentages of plastic water
bottles (4%, 6%, 8%, 10% and 12%) were added to the optimum asphalt weight for Marsh
preparation For. The results indicated the optimum improvement content to be (8%) for waste
water bottles improved for asphalt mixtures where it was found to give maximum stability,
rigidity, asphalt-filled spaces, and minimum air voids, compared to the improved mix.
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Abstract :

The southern region of Libya is characterized by the extension of the geographical area of the
desert. And as is known, the desert climate is a harsh climate where temperatures rise to high
rates and low humidity and there are hot air currents. These conditions are not ideal for
concrete production and pouring, as they affect a number of their properties. Southern Libya
region is considered of the areas rich in different natural resources, including those initial raw
materials - in the form of deposits of clay - that go into the building materials industry, and
the most important of calcined clays or what is known pozzolana. Where it indicated earlier
studies conducted by the " the industrial research center " to provide significantly around the
areas of Sebha and Brack Valley of the beach .

This included research study of five sites : (Sebha , Temenhint , Alafya , Agar and Tarout ) ,
where he was addressing the extracted clay by burning until the temperature of 800 degrees
Celsius for two hours and grinding to the point where enough softness for passing of sieve of
150 micrometers in order to obtain effective ones metakaolin . It has been replaced pozzolana
partially replace Portland cement normal proportions defined by weight (10%, 15%, 20%) in
samples mixtures used, in addition to the work of the mixture of reference contained the
cement without any proportion of substitution of pozzolana , and to study the shrinkage
properties of these mixtures both in the case Grease or rigid . Through the results obtained
observed an improvement in most of the properties of these mixtures compared to the
reference one . Where there was a decrease evaporation of water mixing rate, and delay in the
time of the appearance of cracks landing plastically, reducing the breadth, in addition to the
decrease in the rate of contraction during the dry concrete period. Therefore we can say the
possibility of using these clays as materials pozzolana normal to improve the properties of
concrete and durability .
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Abstract

The marked brittleness with low tensile strength and strain capacities of high-strength
concrete (HSC) can be overcome by the addition of steel fibers. This research investigated the
effects of hooked-end steel fiber content with different silica fume (S.F.) content on the
mechanical properties of HSC. This study depends on 3 main reference concrete mix contains
silica fume (5%, 10%, 15%) as a percentage of the weight of cement. and Also, 3.5% of the
super plasticizers type (Plastocrete ®-N) has been added to all concrete mixes.

The steel fibers were added at the volume fractions of (0.2 %, 0.4 %, 0.6 %, 0.8 %,1 %).
Compressive and splitting tensile strengths were conducted.

The main conclusions were that the compressive strength and splitting tensile strengths of the
fiber-reinforced concrete enhanced by 10% and 50% respectively at 1.0% volume fraction,
and 10% of S.F . Strength models were established to predict the splitting tensile strengths by
knowing the compressive strength and a model to predict a compressive Strength by using

enhancement factor.
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Abstract:
Polymeric concrete has been used in the maintenance and restoration of concrete and in
the production of sewage pipe concrete, swimming pool concrete, drainage canals and thin
layers to cover harsh floors, bridges and concrete, for example, saline soil, as well as about
the implementation of some precast concrete elements. These uses have also been applied
using modified polymer concrete. Some research has focused over the past 25 years by
studying the possibility of using polymers in concrete, and since the addition of polymers to
concrete has received little attention in the past years compared to the large size of polymer
concrete applications and very interesting at the time Present. The results of this study are
summarized with an increase in the proportion of polymers improved workability and
mechanical properties, adding polymer by a maximum of 7.5%, which showed important
results that can be relied upon in the development of the polymer concrete industry using

local materials.
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Abstract :

Concrete is an important material in construction because of its mechanical properties, the
most important of which is its high compressive strength. Recently, the use of waste from
recycling from old concrete, bricks and material waste in the production of concrete has
been taken into account for its contribution to waste disposal and conservation of natural
resources. Most previous studies have been concerned with studying the effect of the
powder of these residues as a proportion of the cement on the compressive, tension and
bending strengths. This study is based on how fine aggregate brick, coarse aggregate brick
and mix aggregate brick (fine and coarse) can produce self-compact concrete affect
concrete strength to compressive, tension and bending. The results of this study are
summarized that the high percentage of brick aggregate significantly affects the mechanical
properties of the self-compact concrete, where an average decrease of 5% in concrete
strength to compressive was observed by increasing the replacement rate of coarse brick
aggregate, fine brick aggregate and mixture brick aggregate, while increasing Concrete

strength to tensile when adding brick aggregate.
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Abstract :

Burned clay is a Pozolana material and can be used as a partial replacement for the
normal Portland cement industry, for the purpose of improving certain properties and to
reduce the cost. Samples of raw clay were obtained from six different locations in southern
and northern Libya. After the burn, the samples were selected with the lowest thermal loss.
Chemical analyses were carried out to determine the ratios of oxides to folds after burning at
700°C and 1000° for two and three hours. The samples were milled after refrigeration for
the purpose of obtaining samples of effective met-kaolin. In this study, metakaolin was used
at 15% of the weight of normal Portland cement to prepare, mix and pour samples of the
dough and cement mortar to test compressive strength after 3, 7, 28 and 90 days of
casting, all samples cured in water. The results showed that by adding metkaolin to the

paste and cement mortar, compressive strength improves in later ages.
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Abstract :

Cement is the most widely used building material in the manufacture of concrete structures,
and as a result of the increasing demand for it, a number of researchers have been working on
the possibility of obtaining other alternatives that help partially replace cement to achieve
sustainability and environmental conservation. In recent years, excessive consumption of
cement has increased, resulting in environmental damage due to CO2 emissions during the
These and other concerns have made the expansion of the use of additives .cement industry
and the search for other alternative materials necessary. This study focused on the possibility
of using locally available met- kaolin clay in a number of areas in northern and southern
Libya. The effect of burned met-kaolin clay on the strength and durability of the cement
mortar was examined. Met-Kaolin clay was supplied from the northern Yefrin and Temenhant
southern regions of the country, and the clay was burned for various degree of temperature
and replaced by 5, 10 and 20% of the weight of cement. A number of tests were conducted on
the components of the mortar for comparison with the ASTM specifications, as well as the
flow test, bending strength and compressive strength on all samples. The results showed that
the best replacement rate was 5% where compressive and bending strength was higher
compared to reference samples. It was also noted that these samples retained their
compressive after exposure to different temperatures, as they also recorded acceptable results
for porosity, absorption and permeability and were significantly lower than the samples in
most of these tests. The Yefrin samples in particular achieved the best results compared to the

Temenhant samples that were best treated in compressive and bending strength.

197



- -

¢ dmadla
salall oda dalaly cllys Jpbdl b (Jupia) s aw sl xie 1962 ale (MK) Kbl sole Cuaiin
o Ol Chaia Mo (glad (s 8jisie cplslSlia) sale Compual gyl Gl die Ayl Dlu Al il Sl
S 23 L) uae Cinaaly LY At ae haS skl Blsal) delia cagd WS L [1] ol ol
53l (MK) ¢ glSUsall aasid alall G ll (e climutl) Chuaia diad LAl al) Lagd i€ Jlae 8 Gfialdl
o3 il alaeas ¢sadliysd) el s 0 %30 S OV ey B clias dlide Dlal sy s
LS L [2] e Aelia cam Sl 59 e Julils BLpall Galsd a8 Cuaale dasde cul€ Sla)
oan - OlsSlall dagaill dns A5 @all B Gl Bhall daps paads Ay e fialll (e 220 iSe
sally BLpall palsd o 50 Plal i€ Ciad) )5 (o Gl slSlall 4dbal) i) Gaaas Lyl SlaY)

Gyl Ui
el Joiall Aa5la shaaall lpamilind ) Glld (5hays anndilly o Ll Jlae & Lodaaind Y1 salall Ailpall s
sale Blujall Load b e a2l ey cogllaal)l JSEI G JCEID AL 30le Ll LS call gialia g da ganalls
Dol Ay )< a8 2l (8 )l ) iy 35 L e dalg G Bl dna e
i) llall ols Gl ) d3la) gAY slsall e A3)lie Al Alaaly sale ey 4 LS L gsall G 3 %7
@spal (o maal Lo (iYL sl Lmphall Cial) olas e 1S Dl (K8 sl i) e
o) 5 5paY) gl A Juadl S aala i i of aiid Wia ) LIS alae a3 Ay jobas ge ua
by Wl 8 (aliaV) aae lealas el ally 508 Gauy LeasS 5 8 W5 o Dgind) el il (ge 0l

(MK) ol Uially el catll sloys SISl s ldaiall abol ALl Slgal) o3a aal ey . 20ul) e layils

sl DA Lol doglie Lalig Bgale (S0 Blpall Galid cpuat b aels Al slsd) o ol SUaall yiiny
lmaina A 455l Dlsall e Ay e janys faal) aim Lgliall Gt 8 ae by adl LS ccaal) aey 1Y)

Topall BDL & Wll A joladll jisi (e aegll o aane Chypls o Gul€illy Jiall 3y S0 (e

198



alal) luhal) 38 e ske Lgie salinnals WBDlinul & o) 4l V) S 0 Ggially Jlall) 3halie b
gty lpaibiad dulys Jslads Lo digs ) Lele

Gl glaly cilaal

il o Jliy rien) dae da Tlae Jily sy Aglas gl 0o maeal 4l Ll e JWEY1 5l gy
Llae gl cplall (po 3aliin) AalSa) sae ) Coagd Aubpal) oda ol Lalaill o2 (e W) LAl e o)
DY) 1a il Ay L) Aisl delia b ciedl] s JaS S Gsing Jlead b Aald sl
Aien) Digell ASlSally Dnslapll Galsdll o Wsdl oda il (50 Adpras Afied)) Lgall alsd e
b Al Jedin LS Jladlly Cgind) b Ailide (3hlie (o lisml) aaend i o i) Slail i lias
@all dslladl) duajll 55lly 3ad) Byhall daps ) Jsmasll ddlise Ay ldls Bha Gilays die Glylall G5al)

Al oy SaeB i S Tl Ll Leina 8 ng

head) malisll
S o Al il Ll daey goladl gulil) caanly (g€ cpl) Adadl W3l ladinl &

Ol Aida dgmg S gy 1 o8y ISy Ll sty i Ciigialy (s (Sibde e il 3 padidl)

il lgie il ) (i o) oflial plaing 2 o) JSls ¢ [29] Lad B

T T T
16 20 24

Mediterranean sea ,_Derua

—32

Niger O Gyprum depesit

Calcivm Carbenate depogit
. * Ehad

Sudan

20 B Kaolin deposit

Libya Mug Company [ o200 4en
29148 B CalgS) (o gy hlia :1 g

199



Zilie e (MKY) I Gial) c5als ety olimy G OIS 0SS o clisall calS (gpad) Ganill DA (e

s | Usally 2 0S8 Lo Ase o DUl Cagia Cighas Bt e (MKT) G2 Zisally S e oy

o Tlially S ) Elall Gl g 2 ) Jyaally gl anill DA e Ayl a3l

o) S A G Gl ) szl e Al o3 3 adktall galal) adlyl) Cue)

. &‘Y}\:\Aﬂ

(MKT) Ll (MKY) disl)
OslS s 12 Y
sl ol ol g g 11 dgs
Caall
(MKT) )l (MKY) %l el
Ly ) jtaal 4 pade gyl s
aldll (.\DL'I ealal) e:Li ualall da g
Wb Sl G UL il il
@l 39 I (XRF) (el LAY @il :2 s
MKT MKY N ‘

21000 | 2700 | 400 [ gaVdE | 21000 | 700 | 2”400 | sV dE — S
77.50 80.53 64.71 67.07 5553 | 69.05 | 64.58 | 64.15 | 20.55 (Si0, ) Sl
29.77 26.13 2225 24.52 16.74 18.21 19.51 18.04 | 4.92 (AL O3) pssie s
5.44 5.49 5.62 6.50 7.66 5.95 6.09 4.5 64.41 (Ca0) a5V
1.72 2.98 5.60 6.50 2.00 2.75 6.50 8.59 3.95 (Fe,03) 2l
0.10 0.09 2.56 0.08 4.44 2.35 2.67 2.56 0.80 (K50) 52 il
_ B 0.84 0.10 4.49 0.90 1.40 1.48 137 (MgO) p e\l
- - 0.08 - 0.09 0.40 0.15 0.48 1.79 (SO;) iy,
0.27 0.17 0.16 - 0.17 0.17 0.27 - - NayO p 323 seall
0.12 0.12 0.14 0.17 0.13 0.14 0.14 0.02 | 0.014 (Cl) a5 5
5.38 7.80 0.84 0 9.74 9.84 472 0 1.74 (L.O.T) Gl sl

200




Gl glslivall Bale judaal
i 1000 S Jesd Al 48 (b alasinly o mpall cplall Al Aallaally Sl S2le pinat
5500 Agllall 5y)all Aaglia amls sf 6 bl g e Calally apaall s Janar il i
3ha clayy EM paas 5 Auhall sda A Aue JSI A slhaall 3)hall Aayn st day ¢ 0all JAls aha 1500 2ad)
O SMiad L Aslladll Bl da)dl Gl Jseas dm e (fiel Baal Clinal) Gl duie 4a)0 10005 700 5 400
iy Wns Ly 280/ dad 16.6 Janey (5l 2883 24 JNim 5o Fushae 323 400 bl dayal (il sy
Slie e @ 5 ¢ dendl Hla Al 3 a ) la Tl B Gl seys Ldlal el 3ad Gl
Gagaill Ll Jpmmnll Gllyg ¢(oa0-075) 200 ) Jiie i el 5 (ilas 5 5aad gialey 265han daulsy (ul,l<I
e Aahidly (3l ey Hhall das Lo L pe (3lall AeSae 285D ST (3l Gl Cininy 5 5l
DY shal @ LS Ll b 8 A 2 Jpaaly (3l 8 S Ajaal Sl ansy JE L3 & Cilisal
s 2 oy Jeaally il Cuiandd #ll xiasy (XRF) X-ray fluorescence Slea aladiuly culiall Ll
200l assians¥) apely ) 3T a Ajel) dpall Aolasl Slisinadl ool f Tangl Cum LAY il

271 %70 Ge i Wisise gaene (158 (agiiall o dua 3aal)

Glinl) Lld
ldagyl) laalsall I 1atiad (3:1) Loy aclill S5 chtanll (e ldald ayl dlacly ugad &3 Aubhall o4 b
Gbll Plaly (BS EN 196-1-1995) clialsal) crun uld Jay alasiuly (BS EN 196-1-1995)
Gilae LIl aadiid) elal) (%205 105 55 0) oty el dysia 23 700 $ha Anps die G4 yall

clalall Glila (hs a3 &) Jsaadl L(W/E = 0.5) Ciendld e le A aladinl & Cua cdll) Glaalall

Lai¥l g Jaiall JLEAY cillaldlf ¢l g€a ;3 Jgda

sl 155 Jeoll 03 cakll s i) s JIasial) Ao e

@) @) S () ) e
(e'2)

225 1350 0 450 0 M1

225 1350 22.5 427.5 5 M2

225 1350 45 405 10 M3

225 1350 90 360 20 M4

201




LAY clise judaad
gl has a5 (alel 60x40x40) slasls Aldains Lpaa (I8 Jlastias) &5 ¢ linaY g Laracal) daslia lody
#2900 (s SV pidda o dmiend) sl Qlldll e Sy cAigall Blaill aidd il e dddd Ak
3hel Jars saledy Lia) Aisally ) Sle 5 5 483 saal LileSl el o il Caag & (a5 ahal 0%
s 5 elld ayy I Gl U dele 24 sad i) s oY) mhandl dypd 8 3hel) CalE) aays AR 5]
Lis Jleay Sl el Al e mimg 10.3 a8l L Ausie dan 21 da)r cad Aallad) (s 2 i)

Aalladll asas dsh)l

bl gas s ol S0X50X50 lasted sl e CllE Creaind Bl dasliny dualadly L3 Ly

Aallad) Gmga b leaing &5 5 (e Aol 24 52dd lladl)

i) zdlia

Sles Jleins ([2] (ASTM C109-92) 4831 cliualsall diyyda 385 sl Ll Sleay Aulasdy) (uld 5
G lggle Jpanl) 2 ) 230 g 4 Jsaadly cdiiany) Al Gllals ppead Alall o oyl &5 Al
ot il g 3 ) SN Lape JS 8 Ay il calS gl ) ) (e BN 8ye e ST s sale)
Gopaal phall e %5 Pla) dus o ggns Al (MKT) i clie cifia S dplud¥) e BlaY)
MKT  clial %7.5 sal3l) ds cl€ Auhall oda b lede Jhaniall ) poen ae 35l Al e
L e gginn il MKT il 4ially sl Gliall ae 4)aally MKY Gilial %19.62 (it dausiys
Pla¥l G i o ggiad Al MKY @il Wiy %5.4 Ly dglas) el Lay) e %10 Dhs)
PhaV G 0l vie 43 Lzl DA e Ageasall ilisal) ce £l %19.62 Gy dbinst) Jil il
&y Anba¥) J8 DAY dans 305 e MKT i) Lty ednbausdl) alagi MKY cliall %10 ) %5 o
Agna el Al e 8jlie %6.25 Gy 5oy Apbil Ciiis %20 Pha) Lo e gsins s MKY clie Ble
%20 Dha) i e s5ind lly MKT iligal %7.87 Gy Abond) carmiil Laiy

Lnlo¥) @il 14 Jo2>
202



Yo ) (o) Sleay) B Al Say
80.0 18.0 OPC
64.3 16.4 MKY5
79.3 17.9 MKY10
85.0 18.5 MKY20
86.0 18.6 MKTS5
84.3 18.4 MKT10
73.7 17.3 MKT20
100
90 MKT MKT MKY
80 \ 3 MKT
. - \
= 60 x \ %
F 50 \ k \
30 x \ k
20 \ \ \
10 x \ k
0 \
5% 10% 20%
ay!

L) o Py s il 23 Jed

v

s Uiy Jaiual) Aaglia LAY il

i (2.5 KN/S) oylsie Jant iy Luiall Zoslias ¢(0.055 KN/S) Usend danas ¢ il daglie JLia) 5
o oLl 3 Lindlae a5 Lases Alal 60X40x40 slesls jpiia 84 23] (BS EN 196-1-1995) diualsal
5 %1055 Pl s e s5in ) lial) i o3 905 285 7 5 2 ey il Aushe das 21 B
%20 Sal ds o ggind ) lim) Ly dsmadl il ae 256l Luically oliady) daglial 45lita
b %5 s o Laiml Zaslie s el Leisy elint¥) Faglial Zanslly Runmyal) lisnll 5 (pe Bl o o
5 a8y Jsaall (b e sa LS Sl

Jatall g o Uiady) daglia jLd) &l .5 Jdeda

MPa bial) 4 5lia MPa sUad¥) 4aslia Al 50,
2590 2528 kil 7 py2 2590 2528 ekl 7 a2 .
48.9 40.2 23.5 9.9 7.57 5.68 4.08 2.47 OPC
51.6 40.9 25.7 11.9 7.80 5.93 4.57 3.09 MKYS5
43.7 38.9 23.9 10.4 6.05 5.72 4.10 2.53 MKY10
38.9 32.7 19.2 8.8 5.65 5.13 3.75 2.20 MKY20
49.3 37.1 23.9 10.8 6.48 5.88 4.22 2.78 MKTS5
44.6 36.5 23.0 9.8 6.41 5.60 4.09 2.45 MKT10
40.3 32.3 19.2 8.2 5.55 5.24 3.50 2.09 MKT20

203




Cigiaiy (s il (e 3ypall Cilishall e S L) daslia Lo Aallaal) e il laingi 55 4 o8, o<l
s J8 52030 o3n o V) dadlaad) 553 5ol lniV) aglie 32l o) b Lgale Jomaiiall bl L 1) e
%39 Aty 53l o3a i & a2 axy daslid) e %62 Ay ol 7 2ay Gl IS8 5003 Lanssie S Ca
Uary b s Alia a5 28 e e ladV) daglie 8803 Gl s 90 am Wl Ll 7 die Aaglidl e a5 28 2
L o gsind il MKT clislly (%10 Dlal) das e ggias il MKY @l b Jlal sa WS clial)
salyy Sl %5 Plal L o ggimd Ally MKY cliged) s LS %6 Gy 305 Ulas LadS %20 )

cas 28 (8 Amaall il Liaslie e %32 Ay

10 9
: A
4 8 g 7
s o
a z 5
j j 1 /
3 4 s
= 5 ——OPC —B—MKT5 55 &~ —e—orC —B—MKY5
—A—MKTI0 —%—MKT20 1 —A—MKY10  ——MKY20
0 T T 0 T T T
2 7 28 90 2 7 28 90
ALY hadladll (a3 ALY Aataal) (e )
Cuigial il pUaty) daglia o dallead) o il 15 J2i A il pUaty) daglia o Aalleadl o) il 14 g2

Wi ilie ge Byyaall Gl Ga J9 Jaall daslie o dalledl o) il Glasasn 75 6 ) olsal
& Aasliall ol a1 ALY s € OS82 Jakall deglie o L) ey o sl e g
e el Al Al Cilais asy 2 8 Aasliall e %126 L@ il JS3 50U A Lo giey bl ol
Al ae Auaslial) 8 5ol Ao o Ll s TaaSld) (pes MKT il %10 Pha) G il 2 cligal) o 5015
S %10 I %5 e PhaY) A 533 oW 7 ) 2 e Aesliall arly Cum ( Dlayl da 53l <l dalladl)
Apnilly Ao glaall Diad ( PlaY!) s 52l dasliall ool 388 59 28 N 7 (ge Ll %20 Pla) dauss ge 52430 <l
Sle %705 %63 5 %59 Ay 0l a5 28 xie %205 %10 5 %5 Pha) doss e g3 Ally MKY ciliall
Ao culSy %23 5aly) Jawssiey Ji <5 dasliall ) Aadleall (e s 90 2xps pll 7 die giaslia oo s

Lol o3 gy o3lel 3.4 Jsaalls (%33 ke 5ol das el ciigias %35

204



4 \

340 3 10 )?"/A

g 30 T 30

== zZd 1 g

E 20 % 20

o //—e— OPC —&— MKTS %e—opc —B—MKYS5
—&—MKT10  ——MKT20 10 A MEY10

—%—MKY20
0 T T 0 T T
2 7 28 90 2 7 28 90
Al Aallaal) e ) AL Tl G
gl cilind bl daglia o dadleall (e i 17 JSi Oy il Tbal) daglia o dallaall ¢ ) il 16 Jsi

g jaad) Gkl e gsind A Gligall cladV) daglia o Pa¥) s 536 s 9 48, J<ally 8 a8y Jsal
daglie b il Juadl cipelal %5 A e ggind il MKY il L gl e ciigiaiy o Jiihie (e
cliidl %35 4.4 512525 oty Aymayall ilial) g Ajlaally ¢lind¥) doglie <y Cam o jlael) UK o L)
Y1 WY &l ISV A 8 e calS salll o) ol gtal) L sl e a0 905 285 75 2 e
8ol Gy ase 285 75 2 8 bas @l bl %5 Pla) L e gt s MKT il Gl Wl
Aty Lyl (0 Aumiiie dais bl a5 90 5aal andledll il W e sl e %3.52 5 %3.3 5 %12.5

%14.3
Dty oLtV Aoglie dawd ) G IV ALY 8 Bsale il 4l %10 dws Pla) of gl el
Ll dgmayal) el daslia e oy dilaie el Il e as 28 5 4 752 & %0.7 5 %0.49 5 %2.43
MKT clie W %20.1 s basi 508 ey dpnayall (e dafill Cucaidil 28 250 90 52dl dalladl) cilisal)
Comdls) S oy 905 28 Ll Lprapall clismll i ae Ayslatia 40d ol 75 2 il cul€ DAY A il

sl e %1535 %14 5lxias Lnapall (e il

i el (35 e Gapaall Culall 50 %20 Plal G e ggia S lisall ¢ liadV) daslie il ekl
2550 (e i) 3 AaleY) il Gl gy a8y cphiall jleeY) US b dpaal) i) Aoglis (e
Msa M lelisats il o3a pa Jeliil) Adee JLSY AS s (Sl o i BaS 8 llils AL 4 5l

oo S Jeli ()30 iy lslSlisal) (e AU e3ally i) daley AlieV) sl il ) il Adia
205



%10.9 il e Hlaa¥l o4 JSI MKY cilia] (mliaiy) s col€ Sun oo lad) doslie e fin 8
el Aasladl 8 dprapall il e (aliad) Jare culS st MKT @lie Wl «%25.36 5 %9.68 5 %8.08 ;
%14.21 5 %15.38 gl o (aliaiV) cas cuilS Sim ag 28 lae HlaaV) o4 JU MKY clie (g
& Oas Agmajal) Al Aaglie o ity (W) Gl V) ALY 8 4l Laadl Gl (%26.68 5 %7.74

Liall g pliady) daglia jLdl milii 15 Jgaa

MPa bl 4 5lia MPa sUady) & laa Aal 30,
2590 25128 abl 7 2522 25 90 25128 abl 7 2522 i
48.9 40.2 235 9.9 7.57 5.68 4.08 2.47 oPC
51.6 40.9 25.7 11.9 7.80 5.93 457 3.09 MKY5
437 38.9 23.9 10.4 6.05 5.72 4.10 2.53 MKY10
38.9 327 19.2 3.8 5.65 5.13 3.75 2.20 MKY20
493 37.1 23.9 10.8 6.48 5.88 4.22 2.78 MKT5
44.6 36.5 23.0 9.8 6.41 5.60 4.09 245 MKT10
403 323 19.2 8.2 5.55 5.4 3.50 2.09 MKT20
10 9
8 /
4 8 47
3 g6
‘B i, =
4
24 2 n/%
E 5 ——OPC —=—MKT5 E 2 *// —— OPC —=—MKY5
—A—MKT10 ——MKT20 1 —A—MEY 10 ——MKY20
0 . . . 0 . .
2 7 28 90 2 7 28 90
AL Al ) AL Aataal) (e
uigiad clial sUaiy) daglia o Plal) dod Ll 19 Jei O lal pUiaiy) daglia o Plal) o Ll 18 e

il e gsind Sl Gliall bial) Aol o Pla¥l s il g 11 48, J<ills 10 43, J<a)
G liall Taral) L) e lggle Juantiall il copelal Cum L il e cuigiay oy Jilaia (pe 45yl
A JS 8 Amasall Gl @l e duadl cian) (35 g0 %5 Plal Loty lgSld) sl e g5l
%1.74 5 %8.39 5 %19.92 inxajdll cilimll dpully ojh dihie clid 3050 Aaw CulS Cum o laaY)
OF L) ey ¢ Jsil) e s 905 as 28 5 ol 752 as Aushall oda 3 Adagiasal diadll <l all %5.64

J< 8ol 8 bl el g cihie e Lol a1 oW e el Sl e JY1 ALY 8 sall) A

206




%1.78 %8.9 lxiay 5243 (s il ALY 3L W %77 lhay Agmaall e Cuai 28 a5 28 V) ALY
Aala¥) ) | oy didaie e i cilS ol o0 IS5 ¢ Js) e a5 90 5oLl 752 il yenl %0.82
[iping BAl« et alc2004] (e dotial) duhll il ae g %5 DY) Ll Luhll oda 3 s
) ol Ll leeatin) A ) Gn e JemdlVl 8 %5 Jlaiud A of ) caala ally [24]
Ll Asmayall il 20)l80 )y dalaie Ciliaad (39 jaal) el chien) G5 (w %10 Pl (e ledde Jaasial)
%3.2 ysie; a5 90 5 ase 28 & Lalisily %1.7 5 %4.9 50l oty oLl 752 8 Jarall lef ol Caac
%1.2 Gty pandll ALl S 8 Gamlidnl bl cpelil s cigia ddlie @lye W gl e %10.55
Jas Ly culS V) LY 8 el (o V) %8.6 5 %9.2 5 %2.2

Ol sSball 3y yaall Galally e (55 (e %20 Ja) dpt) Jaral) Laslia Hlis) (e lgale Juaniall il JS
CulS Eun egpiilaia) o Al &5 L 13 LYY JS0 Tan Ayl bl culSy cpialaiall Al e Ji calS
Sty (el s culS a8 Cuigia dshaie W %205 %18.65 %18 5 %11.74 (s dahaid (mliaiV) caus
QI iy 5 ¢ M) e a5 90 5 a5 28 5 2Ll 7 5 2 dsiaill cilgall %17.56 5 %19.65 5 %18.2 5 %17.31
AL 4 o ey AL o L) ae alelis o U o sandlSI) S50 e Alpall o3 8 sl e s ol
Ail) dihaialls Aiien) dimall (A Ay lslSEal) e (B e 3ally o sadlSH 2S5 )2 pe Je i CplslStl) (g

151l daglia e 5 38 e Jels (5

60 60

4 4
2 3
;3 30 130
é-’w / };“20 W
o /o—opc —5—MKT5 % o We—opc —B—MKY5

—A—MKT10 ——MEKT20 —A—MKY10  —%—MKY20
0 T T T 0 T T
2 7 28 90 2 7 28 90
AV Al () AL Aadaal) (e
Cigial il Juial) aglia o al) dus Ll 111 Jsa Gk il Tl Aaglia e MY dpai Ll 110 Jsa

207



-

tdaMAl)
Gy laliminl) (an pnd (Kay bl Joadll 8 Ll L) deagill & ) gle Juasiall ) (g
Al 238 (g 32N faasall 138 sda gdat o Al Csall lal @Yy Cla il (any ks
Clial) ce A5laal Aieny) Lgall ddle dplul s Cigid dilhie Glids (e daiiidl DY) s 1
cpi Ailaie lida (e dai ) DAY Cuy Ciiag daiiil) 538 ety cdaanyal)

e Aladly cdaially o lind¥) doglial Jumdl a cilas Chigiaiy Oy Sl (e ligl) ST %5 e G .2
i Ji cilS g cithaie gl Ll ag 28 e laebe Ligeanall Al cilie mil Gl gAY Gal
LY el oW jaaatll oW e Uadl U Gl a5 dgmaal) g0

Jamay ol o il Cilia e gl AS e %5 sl A e ggind ) liall haiall deglie Ll L3
@3 Y Alls el Gliall 2308 ae A3)EAIL A5 A0 300 5 A8)a) 5)a Dlajal Lpayped die JB [aliss)
Ao Al ilS 45500 422 500 B das () Sliall a0 die Laiy Ll iSOl ale e

e paliatial R s ciigialy (i ke (o (lsStie e %5 Plal daws e ggias ) clinll 4
Ji) calS g Ailaie e il o g Alall Auhal sda 8 sadiaall DY) Cad il Amasall Cilial)
Lk Ailaie pe i) aliaie) du

Dhaa) il e JS Jls Juadl i) AS e St sale o (giat A il s ple 0S5 .5
Lalusall s ol sSlall sale e ggind ¥ lly Lpmapall Gl ae A3laally Jaliall (Gec s 2Ly Lyalisal)
%20 s die Jalail) Gecy AESNy dpebusal) Gy %10 5 %5 PaY! A abajl

sl e iy cuigid ihid Sl e %5 Pla) dw e gt S Glidl 8 4 cunidsl L6
sl e %87.2 5 %91.1 ey deasall

i

[1] - Joy M. Justice, “Evaluation of Metakaolin for use as supplementary Cementitious
Materials “a thesis submitted in partial fulfilment of the requirements for the degree of
master of science in materials science and engineering. Georgia Institute of

Technology. April, 2005.

208



[2] - Ong Chee haut. “performance of concrete containing metakaolin as cement replacement
material” a project report submitted in partial fulfillment of the requirements for the
award of the degree of master of engineering structures. Faculty of Civil Engineering
University Technology Malaysia Nov.2006

[3] - Moulin, E. Blanc, P and Sorrentino, D. “Influence of Key Cement Chemical Parameters
on the Properties of metakaolin blended Cements Paste “Cement and Concrete
Research, 2001.

200765 emiall ol dustigl) LIS Lalialy sl (olsd " el dema ol 350me - [4]

[5] -Neville, A.M. "Properties of Concrete" 4th Edition, Prentice Hall <1995.

2004yl slane’ 4015 ~SaY) calluds Ailupad) (ol Glud "o 3 sane Cixdy- [6]

[7] -Murra, H. H. “Clay Mineral Applications “Applied Clay Science, 1991.

Lpudigh aslally aslell LI GLIYI — Dilu A Clagdiy (allad duhy b dealud) "l 2o ddpe - [8]
22004 ¢ ilall —2l )5 ~lije (srall Aaals
[9] - Hamer, Frank “Clays “Watson Guptill 1977.
[10] -Murra, H. H. “Clay Mineral Applications “Applied Clay Science, 1991.
[11] -Kaloumenou E. Badogiannis S. T and KaKali G. “The effect of kaolinite particle size
on its conversion to metakaolin “1999.

[12] - Karsten Mitlrath, “Modifying Concrete Matrices with Beneficiated Dredged Material or
Other Clayey Constituents “a thesis submitted in partial fulfillment of the requirements
for the degree of doctor of philosophy, Columbia University, 2003

[13] -Michel de Spot, P. Eng. “Pre-Feasibility Review of the Potential for Developing
Metakaolin from Oil Sands for use in Concrete” Maggie Waitarowicz, E.I.T Nov. 2003.

[14] -Mindess, S., Young, F. I. and Darwin, D. “Concrete 2" ed, Upper Saddle River
Prentice Hall. 2003.

Lavigl) (aadi 3 ydieale Al SDlapall Dlies daslie e Gypmall cplall 586" ¢ jlas deal aeas - [15]

2009 ¢slain Gaalas — duigll L (Aadl

[16] -Caldarone M. et al. “High Reactivity Metakaolin a new generation mineral admixture”
concrete international, 1994.

[17] -wild S., Khatib J. and Jones A. “Relative strength pozzolanic activity and cement

hydration in superplasticizer metakaolin concrete “Cement and Concrete Research,

1996.

209



[18] -Dubey, A. and Banthia N. “Influence of high reactive metakaolin and silica fume on the
flexural toughness of high performance steel fiber—reinforced concrete. ACI materials
journal, 1998.

[19] -Qian, X. Q. and Li, Z. J. “The relationship between stress and strain for high
performance concrete with metakaolin, cement and concrete research 2001.

[20] -Shirley, S. T. Burg, R. G. Florato, A. E. “Fire Endurance of High— Strength Concrete
Slabs, “ACI Structure Journal, March—April, 1988.

[21] -Mohamed S. Moray, Sayed Shebl. “Effect of silica Fume and metakaoline pozzolana
on the performance of blended cement pastes against fire “Housing and Building
Research center. P.O. box 1770, Cairo, Egypt. January, 2006.

[22] -M. N. Alkalaf, and H. A. Uwsf, “Admixture of Concrete “, University Technology Iraq.

Al " Aan) Aigall Galsd e ciadl GHa s ol LS lilia st 6 sl Sea [23]

201 T el — pall Grels — dtigh 4K — ials

[24] -Jiping Bai, Stan Wild, Albinas Gailius, “Accelerating Early Strength Development of
Concrete Using Metakaolin as an Admixture “School at Technology University of
Glamorgan, Pontypridd, CF 37 1DL, United Kingdom. Sep. 2004.

[25] -Salih, S. A., “Permeability and pore Structure of Cementitous Composites “Ph. D.
Thesis, University of Sheffield. 1987.

[26] -ASTM C109-92, "Standard Test Method for Compressive Strength of Hydraulic
Cement Mortars (Using 2-in. Or 50-mm Cube Specimens)". ASTM, 1916 Race St.,
Philadelphia, PA 19103, USA« 1992.

[27] - ASTM C618 “'Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for use as a Mineral Admixture in Concrete". American Society for Testing
and Materials, pp.310-313,2005.

[28] -ASTM C187-86, "Standard Test Method for Normal Consistency of Hydraulic
Cement". ASTM, 1916 Race St., Philadelphia, PA 19103, USA,1991.

210



Jaluad) Jlay Wi jlia g Al ) 8 Alana 4pdl) 4y A= Cuad) Cigar g aly Jlay alaiiiau

eshaall sty e shes o ! il 2 sl dena sl o

Hamza.alsahrawe@yahoo.com Drengimi6 1 @gmail.com
L ¢ iy s el il S e Ll ¢ 3y el Laigl HS dpee ¢
s pa—dlal)

DA i ¢ Lagaia Gl Sl sam Al A 2] ) Aliall (al 5300 53 6l Jleril 48 g5 @A) gl &
Glo 53 Al lea sadll () adde 5 ¢ A sia Al jA Z U 2 Y (55 mall Gl Al Abmaa dval & (am oIS
o3 b a3 Apudigh Jae VI 3 Jia) aladinal) o) sall 038 alasiud 8 aclusall doe Jlaniodl] 4iala 2383 Y 618 )l
G 5 i) )y b5 aall Al Ay Aiae 8 i) ae Ul AN (e e O 38T dlenal) 2 )
Jas by dasas SSY) 58 ) Cagu Jay O Camia sl Sl 5 Ll 53 dai (g il o (g2 5 5 i)
Jlalloda Lald o3 ey eaa e JS Jlayll oda e (5 giad Al ja cllall slae) &g ¢ il ) a4y g bl (gaa
(%25-%75)(%50-%50)(%75-%25) (35 ol s (5305 Ja) ans¥) alS 1 aae ddlide s S
Llexall gl Cinim ol 3ale(150%150%150)anss ((aSa 81 ) hlk 9 laals ¢ lu Al Ld Lealadinl) xie
(15-11 )om sl s A slaal) da il (he %50 (ams degas SV iiny (535 Gaadl Cosms 5215 Jay O
Yo 738 5 4 sthaall G il (ha %80 (shary 5V (e da g Bl iiny (53 5 i) (520w Jay Wl <Mpa
28)0m sl )5 A sthaal) A gladl (0% 100 (e b FEY) jiiay 535 il ) Jey Wl <Mpa (25-20
Gl Ja A 3l 3 oo aaall daglie o ot o) Gage 535 ey g il Jas Lala e 5 «<Mpa (34
Ll aie 5 il e cMpa (34 — 30 — 29 — 22.4 -11) e sidl o538 (%100- %75-%50-%25 -%0)
Gl a5 bl o Jay Ay S Y Larall daslie o i Gaadl Gasa 5305 dey ae bl sass o)
22 — 11 Yoo sadl & sS3( %100- %75-%50-%25 -%0) Crad) g 53l 5 Sy (s 4 An g2l Jalra )l

sl Sle (Mpa (25 -25-24—

Luah;ﬁa&h;u&uﬂﬂ\uyéﬂjL&Jm‘ﬂ‘&w‘
Abstract :

While the use of aggregates with appropriate properties lead to the production of Acceptable
concrete, the reverse is not true, when the available aggregates have some of weak properties,
it is not necessarily that produce an unacceptable concrete, Therefore, the tests carried out on
the aggregates do not determine its usability, Rather to help use these materials optimized use
in engineering works.In this study, three samples of the fine aggregates available in the city of
Bani Walid were taken from different sources: Zliten sand, Sidi Sayeh sand, Suf LGan, Bani
Walid valley , and its properties were found , Concrete mixtures containing these sand were
prepared individually and then mixed in three different proportions with Suf LGan, Bani
Walid valley sand . The laboratory results showed that Suf LGan, Bani Walid valley sand
which is the Finest , gives a compressive strength of about 50% of the required compressive
strength, about 11-15 MPa, whereas the sand of Sidi Sayeh which is less fines than the first,
The compressive strength is about 80% of the required compressive strength, which ranges
from 20-25 MPa. Zliten sand, which is the most rough, gives compressive strength up to
100% of the required compressive strength ranging from 28 to 34 MPa ,When mixing the
Zliten sand with t Suf LGan, Bani Walid valley sand showed that compressive- strength
increases with the proportion of Zliten sand (0% - 25% -50% -75% -100%) to be strength (11
-22.4-29 - 30 - 34)MPa Respectively , When mixing the sand of Sidi Sayeh with Suf LGan,
Bani Walid valley sand showed that compressive strength is not affected by the amount of
sand Sidi Sayeh. This is due to Approach their modules of softness (0% - 25% -50% -75 % -
100%) to be compressive strength (11 - 22 - 24 - 25 — 25)MPa respectively .
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Abstract :
Aggregates is the main parts of concrete. it cover 75% of the total volume of concrete ,
aggregate is that small parts materials which is cover the biggest parts of concrete and
connected together with cement past , the aggregate that to be used in concrete must have

uniform grading. This study aims to study the effect of surface textures of aggregate partials

on the concrete properties.

223



daa—3al 1.1

e Gisbll e A 8 e s (A alsall e DAl delia (& Gddll BN Glicalge duls s
Loy ) 8l Ly V1 Jodll il a8 DLpAll Clialse e A0 sl pnll il en e )
Al Alspall clialse ) clajiad) Whe o lial) po il 4 e el laydl ) G 5yalal) 528
b A pinal g clehdll aas o) e asBI D) culal cdyb aig (giibiey Ailupdl) dasen ) dELaYL
& Glsanll agaa gl i Jaadll 508 ¢ e JS QS (8 iy Lalall dplsal ¢ b L e mals
LaSs an) onill L Apenal) bl ¢ sl 2yl b aadiall Ciien) BpeS b Jualall i ¢ LIS
(2) 4ol cluhall e bVl Ailwal) gald e chdlll e dlld je ¢ dllall b gdal) L8
Lghaaall by pdl) 3 dals LS b Jalall sdpall el b Alu all duasall bl maalgll sl i,
& Dlebdll aas Qi sials Ay (B Gl Apeasdl Glyaal) e asg ABSH 8 )ed il ApeS 30k o) Cas
Cannsy Y 4GS Iy sl Glialse (g0 cuand ) dalgd) ganalsdl (e yiiny Lyshauall Lagyill KIS
Op 4D 488 LAY et L AglpAl) AESH 6 L oY) ey o3 axdiedll Cuan) AuS L yag
aad ) e odal) AN JSE Jale sldiely Gleldll jaa) aaally il S el mhad)
Al i loglid) Jomdl dany $\20m 24 v 4l QS e gill mhandl o i 28 DluAl) Gl

(1) A8 &yl

culaall Laal) alipdl 1.2

AN o Calide el aaa b Alud GlLla sla) ladiel S i) dedie b ame @ Lo Gl ol
o el Aga) yagy AS c Apaaa¥) Glebill paa sla) Udedy AN 8 S il A g
el e IO liale iy @llyy bl i L85 L 000 Y S Llske Cua (e Aslupall 4K
::\_}XU\LM\QAG‘A}A}ALAS (ghsM\sdAJ)agsuw‘)L)Mh)&@mQM\

W e dalal) cbisall wagi JaY aals saaa (e s dilaia (& alae e pdad COlaiu) —1
Janall 3 sl cam pally Aalall Jalid) e clulidl 3 -2
P olal bie Sy sl A0

sl ol mhaud) -

(Al dale) il JCEI ele -
el gyl -

sl ol -

224



Gl sadinall clalally Liase g yadl cillall (1) Jsas

11143 21137|23] 3¢ &1 3¢
’ﬂ'-E 19, ‘Ji }"}5 T Jablls Ll s
) EO I A D “
17 i R

- = Z = «

(2) Akla)
1.028 | 1.595|  1.030 | 7.305| 1.205|6.915| 2.800 | 2.985 10/30/30/20/10
0.6/0.8/1/1.25/1.5

3) ddalall
1.827 | 1.610 |  1.065| 7.435| 1.220 | 6.920 | 2.800 | 2.985 20/20/20/30/10
0.6/0.8/1/1.25/1.5

0.973

1.100

QAN
1.720 1.490 1.080 7.320 1.310 | 6.735 | 2.800 2.985 30/40/30
0.8/1/1.25
(7) akala
1.745 1.540 1.055 7.305 1.260 | 6.800 | 2.800 2.985 10/40/30/20

0.6/0.8/1/1.25

(8)Akalal
1.780 | 1585 |  1.020 | 7.490 | 1.215|6.975 | 2.800 | 2.985 20/10/40/30
0.8/1/1.25/1.5

(9)s)
1.720 | 1520 |  1.080 | 7.350 | 1.280 | 6.810 | 2.800 |  2.985 20/40/40
0.8/1/1.25

1.170

225



chadl Ll il sldie) gy lalal puead sy a8 S Bk Lilisey Digall e cilfizal Bl Ll

e Alpal)l Bl 4 ea) Glehdll aas aladiud Als B ciend) salad gl aaaty Sl (& el

o el mhadly dadaud) dalud) ciluag (1) Jsaall e ol & pliaal)l clllall slael -4

LS cllalall copgal 8y (4) dsaad) A0 ciluliad J<al dale yaaty (1) JSE ¢ (3) Jsaall

(2) doall (B mmse

olaill AL Glaldll e 3ylad) Glalall (2 )dses

QLﬁbﬂ\ R ahlal) BYS)

il sl SN 8 cleli A JA A

ol sl SN 8 cleli A

Sluliall e dygluiia andy Jaldy clelil) aaa

B
CJS&S\ dj\.;i C
D

Hipll Gady Claal) el sy (A ) ALY B8l S dalad) daludl Claa Gk (3 ) s

Gl aseal
fabd b | g | maa| sl | saaal - Y Bl B
Aol e sl | gyl |t | el || T s T s -
g | A ] g |
2pm - 20 i Rl (< S | % ¢ 0 12
0.0 1.13 0.00 2.25 2.6 0 100 0 3000 0 20
501.6 1.13| 443.89 | 1.7 | 2.6 | 327 |89.1| 10.9 | 2673 | 327 | 14
460.7 1.13 | 407.69 1.2 2.6 539 | 92.9 | 7.067 | 2461 | 212 10
5239.7 1.13 | 4636.92 | 0.75 2.6 2046 | 49.8 | 50.23 | 954 | 1507
9930.1 1.13 | 8787.69 | 0.25 2.6 2998 | 68.3 | 31.73 2 952 0
16132.1 Zew ASH chan dal
3000 ¢ A Al KU 4
5.4 E12 e A5l ol d

226




5l ilalall g IR ot l) AlS o il mladll main gy Jadade

6.0
5.0
4.0
o= mlacdt i
N

2.0

1.0

0.0

A

EFIRFL IR

Gl 3 slialy Wi sl sl clllal e gl el (1) JSal

SN LS (gl Jale) IS Jele s Gl gy (4) sl

Sl AN (K ale i
. s slegll ¢35
s e | el | el | S0 A “e Ly | PN e
) ) ol AL ay
gl | Al Agardll
% % ((Litter ( (Kg ( (Kg mm
1.12 4501.00 | 4006.00 2.80 4495.00 | 4000.00 20
1.10 4321.00 | 3976.00 2.80 4315.00 | 3970.00 14
1.12 4286.00 | 3826.00 2.80 4280.00 | 3820.00
1.14 4311.00 | 3766.00 2.80 4305.00 | 3760.00 0
1.13 Jsal dale

il Lalls 3 il 4 e Lo dlade cud Gl zelnd lad) e a8 L saeYl -5
il @l 4 el = L) e o

O Cun e s AdkR Al AL AN JS b i paill AL Gl dagly Gailaie ol calS ULl ases o)

Jlee¥! il Ay loses culS bl Gl ddes % 90 0o S IS kAl pueal el ale

O Al Jaghaally Jgaall 3 cpme sa Ll g bl (adlasialy ddally

(2) SR (gya) lelh Ay dn el IS b g sally Alasal)

D W a8 Lde llas i ) DA (e

227




Al cldalall elodll Jalas alasinly dile Al Alais
95
% 94
94
% 93
93
% 92
92 -~
%
91 -+
% 90
90 -+
89 | l
88 T T T T
A ddhls Bilals cidala Dadala

Ganll 5yl callalall dladll Jalaa (21) SN

lLlll dlie il legliall ) o dugyad) Apluall Glalall deglie cillalde & Gl
ALl By ey Apraal lod cleldll A culS ) Al clolial o) e Ulas 2 Gl
AVl oday LealS) G oS Lo B Ol Aty i Cum oS Lo 81 L 28D Disall 8 3
sale Al Lol Alle Aolaily o) diaY Aige Lot JBL sus Leglie Gl mil 5 las Al
A ALl e B calS caall b cpplsiall ol cdd B AL (4 )dSal ¢ (3) J<all caan)
Lnexd 13y Aagliall b bl ol cidael 388 2wl dplal C Akalall L ¢ 48001 cillalall (e il
Gl il Jumi) (Apaaa) clehill ) A ALY o) o Wile dyghaall Cigplall eV G 22Y)
835 AN o)) G Ayghanall Cagphall 8 Apladl il dad ey Ji AP Assall aaa dal (e Laié
Gl b LSy el dalses Apball chsdll 53E e JE Aalual Gl 8 L)
sie e sole aladid b Jualall il L s dawill Lola@y] CalKH 8 43)laally . dyshaaal)
agnll Ao P Ligal) LS eV cpmr 0da) 35 1000 48 Dlopal) 1S aaall Jasgie s 2d

((5) Jsaad) 3 dolady) il Caaimy Cua i) (il Gl s aliely

A B C D

35 -

30 -

25 -

20 -

15 -

10 -

Gl )liaal) cllalall Jazcal) daglaa (3 )il

228



35

30 -

25 1

20 -

15

10

A e gl
D e ghiall

A (C ) e

B e glial)

(AT e
—— (D) e 5

A e glaal

C e gLl

——(Btad) e

A A gl

iy
0+ Bhxyd T T T .
€ A0 7 14 21 28
Ganll 5 bl lalall Jakaall daslie (4 )JSEN
Ll 3, 1000 2 coan) Dlginl 4 @l alballl i (5) Jsaa
FERS
§ Caian)
| , |
~1000 Jasdll dlala 5 6 alsall daaS
Llaa il sl Aalal) a8,
¢ (Kg) (K9) (Kg) (Kg)
‘ (4) 4Ll
0 200000 16 6 2 Jilals 30/50/10/10 A
Gl 0.6/0.8/1/1.25
) (5) Akl
33000 233000 15 8 2.33 B 10/30/40/20 D
Qe 0.6/0.8/1/1.25
< (1) Akl
65000 265000 14 7.40 2.65 .6.\ 2 20/20/20/20/20 B
o 0.6/0.8/1/1.25/1.5
gosa
‘ (9)aLlall
100000 300000 13 6.65 3 @l oS Ly C
gl 100

229

: clalinu) 1.4




DY s Gl il e oliy B e

Agshaaall bgyall 8 Lals Bluall delia b o) duaal )l 2l aay

Bl e deans Ulang 21 Gl g (yal Glehd aas Je Jgadll L 4 Glulial) apes 25ag o)
L3 et Gliialge ildg sl Alle

Dl by o Jsanll diis 446 D alaialy il A Gy gral) Gledd) aaa slaely
gl Al 3 <15 % 25 ) i) deay s e

bl Jale & 580 (e 4l Wl dyghanall bgpdll b clbluall delua 8 58 Ll @ egill mhl
Sl ) 2D Ll 48 300 G Aealil) izl oalis e syally daityall shall Glayy 3 deaal)

S e S8 Bl ey

e—alall 1.5
(s Aadal) 21974) (V) edad) — Blupall Lagd S Jlae dams apSll de 5 ¢ Glyad) e aaal [ 1]
(e 58l
(sl Alall 2013 Ll ) ((Rlu Al Liaslei€s ) Ale oy paall Sl e [ 2]
(e )( Aoyl il iy ppansil L1 Gavigal) Qs JgY) 65l ) deal aalae panll 22 [ 3]

o (Bosaiall Axala ¢ ALY Auigl) ad) (1999 5Y) e3all ) (Bl ) sled pena [ 4]

230



BlwAl Qalgd Cpment] Ciliaas (39 aall clSaal) @) aladiad ¢ by

LalKe gyl Dbl e o Lilke oyl deaa e
Abd.Akash@sebhau.Ed.Ly ea.libya2012@yahoo.com

oo il — Lasigl) 4

wailal)

Sl e Al o U el (521 el JSY) ALY el ST (10 2815 (UEO) Gsonal) & osall )y iiny
O Aatll) i) (g Q) 8 el o g Lpaal 52 ] Al 3 3 (UEQ) e &) A Um0 Al g
S ) Cig) e e st a5 Al sd b Asial) Dlu Al G e midd Gl cilaiid) 5
s (DUEQ) Jonl SlS ae <)y oA gsilly (PUEQ) Gaoid) S jaa Cuy 1 dg¥) £l 485 aall
Al Legual 53 GOGA) ) st Jlesin!) el gl e e sl oded (el S ) 3 DGRy
(0.1 ¢0.0) Ay ella g 28lall 5 2l Blujal Gal i e Lagia JS i 2 0 o3 Q) 18 e 5 el
ALY e eyl ) @laay) Aalal) 8 assied) ciend) s e (%2.5¢ 2.0¢ 1.5 1.0 0.6 <0.3
Gllall dae) i A Al haia deglie Jlia)y gl L) o Aledlls ) elal) ey a Al Al
(a5 (55 pmall S jaall s s el elall Adlia) o3 Y 5l (a1 5 LS SNBSSl Jalay @lld g Al ,3))
il e e Ji UEOg s 334 ) 0 i) cajelal (5383 4 saad i sSall maen Cia e «83ke 5 583l sl
LG 3aL ) el el Jlas) us 8 Al AN 3 Adelill a8 Jaeay Sluladll e 23 el Sl
DUEOs PUEO %1.0 &z sie %305 %67 ) Jead dpniy Jalill 418 <l 5 UEQg 33k e Jpedll
idle hia 38 DUEO (o Alu all biall 5.8 (e UEOs I s AT &als o Bl all ) i) e
238 0 jelal casanll s Alial il o) 8 DAY Caa @lld 5 & glisie (i Alia) die PUBO (e Ailus Al
il Al Gal 53 e Lagia JS 5 8 CBURY) (any 258 5 g (eléiie DUEO 5 PUEO (e JS o) Al
ey Loagl ddad) 435 5l oda (panaliy Al A Qs A0 Gauatl e CililiaeS Laa IS aladin) Koy
) o3 (e daliiosdl s g

Clilae oJunndall Al i) ecllatl) o35 aall Ul jaadl iy j sAdlal) clalsl)

Abstract

UEO is one of the most toxic effluents with negative effects on humans and the environment in which
they live. The integration of UEO in concrete to improve its properties will help reduce the waste
generated by these products and reduce the cost of concrete produced. In this study and then use two
types of used engine oils; Type I: (PUEO) petrol engine oil and type II: (DUEO) diesel engine oil. Due
to the difference in the chemical composition of these two types of oils during use will lead to
different physical and chemical properties and on this basis was studied the effect of each on the
properties of fresh and hardened concrete by (0.1%, 0.3%, 0.6%, 1.0%, 1.5%, 2.0 %, and 2.5%)
cement weight of used diesel and petrol engine oil in the Concrete. Initial and final setting times of the
freshly mixed concrete are determined as part of physical properties. Slump test, compacting factor are
used to assess the workability of each concrete mix. Compressive strength is used to estimate the
concrete cube strength at 7and 28 days. Concrete mixture was prepared by mixing the dry ingredients
(aggregates and cement) first and then, adding the water mixed with the used engine oil according to
the above-mentioned ratios and mixing all the ingredients for 4 minutes. The results showed that
increasing the UEOs ratio reduces initial and final setting time and increases cohesion of Concrete.
While the slump test showed increased workability with increased UEOs. The workability increased
by 67% and 30% when 1.0% PUEO and DUEO were added respectively to the concrete. On the other
hand, UEOs reduces the compressive strength of the concrete. DUEO gives high compressive strength
of PUEO concrete when adding equal proportions. Due to differences in chemical components. In
general, this study, showed that both PUEO and DUEO are similar with some differences in their
effect on properties of concrete, both of which can be used as chemical additives to improve the
workability of concrete.
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Abstract:

The traditional concrete is one of the building materials used on a large scale in the
construction of buildings and road projects and infrastructure and various other applications.
Given the problems faced by the traditional concrete from difficulty of casting, high cost of
pouring in some places and applications, in addition to the exposure to shrinkage,
honeycombing and other problems. New types of non-traditional concrete were development
in engineering applications to overcome the challenges and restrictions on the uses of
traditional concrete, such as these new types of concrete have been developed and produced in
a manner quite different from the traditional concrete in method of mixing, handling and
casting. One of these new technologies two-stage concrete (TSC) and rock filled concrete
(RFC). For these two technologies implementation mechanism of semi-identical, where in
two-stage concrete coarse aggregate is placed in the form work and then injected with mortar
to fill in the voids, but in the rock filled concrete, rock masses are placed and then the spaces
between them are filled in by pouring self-compacting concrete on the surface. Due to wide
range of information available about these two technologies, we will limit this paper to
present a brief summary of only two-stage concrete(TSC) in terms of implementation
mechanism, components, features, places of employment and be compared with conventional
concrete.
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ABSTRACT :
Libya, with a total area of 1.76 million km?, has a pressing need to expand outside the
coastal area due to the urban growth. However, desert area occupies the largest part of
Libya. Therefore, it is necessary to study the challenges facing the construction of concrete
structures in hot weather condition in desert areas. Moreover, typical problems of concreting
in desert areas are high rate of water evaporation and surface cracks. These problems have
a negative impact on concrete properties and its durability during its service life. This paper
presents the advantages of using two—stage concrete in hot weather. Also, it studies the use
of two—stage concrete as alternative technique to mitigate the problems of construction of

concrete structures in desert areas.
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Abstract:

The main aim of this study is to analyze and evaluate the movement and creeping of the

sand dunes phenomenon in the damaged roads located in North and South West of Libya.

After identifying the critical section in the above mentioned roads, the researcher carried out
a field work for the damaged sections to identify the sand movement in relation to the
participation and its volume. In this regard, cross sections and longitudinal sections were
drawn. Also laboratory sand tests were conducted .These tests include: Sieve Analysis
Test and Modified Proctor Test to identifying sand classifications and characteristics of the
sand. In addition, a study was carried out on the topographic relief of each critical section to
identify the water sources and climatic conditions such as the speed and directions of the
dominated winds. Finally the conclusions and remedial measure solutions drawn from this

study are given
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Abstract:-

Today’s concrete is used to be having natural or chemical admixture, therefore non-admixtures
concrete is considered traditional and doesn’t meet the requirements like durability and other
mechanical properties. As long as admixtures are added to the mix, it is necessary to conduct
experiments to determine the efficiency and impact of such mixture on the concrete mixture. This
research includes a study on the impact of curing methods on the compressive strength of Pozzolanic
concrete, which contain certain rates of Pozzolan to achieve the required properties in both fresh and
hard state. Three methods of curing have been applied on samples, ponding method, wet Covers and
plastic bags in conditions of normal temperatures for time periods of (3-14-28-60) days to investigate
their efficiency and to specify the best curing method in this study. Throughout the obtained results, it
has been recognized that curing with plastic bags is the appropriate method through the achieved
values of compressive strength in all curing stages in both standard mix and (Pozzolanic mix which is
the research target), then curing with ponding method and lastly curing with wet Covers. The reason of
strength values differences is a consequence of the mechanism and conditions of curing methods.
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Abstract :

Studies show that the heat transferred from the walls and roofs of buildings in the desert
climate is about 60-70%, while the rest comes from window and door openings. Thermal
insulation is the most effective technique used in reducing the heat transferred into the
building and thus reducing the consumption of electric energy used in cooling, where the
required amount of electricity is the most important problem experienced the residents of the
southern regions of Libya. This paper aims to identify the importance of thermal insulation of
the concrete structures in desert areas and its role in reducing electricity consumption. In
this research, we concluded that application of thermal insulation in residential buildings is
an important technique in reducing the heat transferred into the building and reducing the
consumption of electric energy by up to 50% if used in the appropriate place of the building

and appropriate quantity.
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Abstract :

This paper reports the work carried out to measure the thermal properties of conventional
asphalt concrete samples in Libya by using a modify Lee‘s Disc Apparatus. The design and
development of this apparatus was reported in a previews paper. The new test suitable for
determining the thermal conductivity of conventional asphalt concrete samples. Towards this
end a series of laboratory tests were carried out using the new developed apparatus.

The range of thermal conductivity values determined by the new developed apparatus are in
a good agreement with those values reported in the literature. Moreover, other thermal
properties such as specific heat capacity, and thermal diffusivity were obtained using

calculated thermal conductivity values.
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