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Principle Properties of Construction Materials 
 الخصائص الاولٌة لمواد البناء

Introduction 

 المبانً أو الهٌاكل فً المستخدمة المنتجات أو المواد جمٌع فان البشر، التً ٌعٌش فٌها العامة البٌئة فً

 هذا فً سٌتم شرحها التً البناء مواد. البناء لهندسة مواد المادي الأساس هً ( التً البناء تسمى )مواد

 والسقوف والألواح والجدران والأرضٌات والقواعد الأسس بناء فً المستخدمة المواد جمٌع هً الصدد

المعمارٌة وغٌرها. والدٌكورات  

 والتطبٌق حسب الدراسة مختلفة زواٌا من عادة وتصنف. البناء مواد من واسعة مجموعة هناك

الكٌمٌائٌة. ووظائفها مكوناتها إلى شٌوعا الأكثر التصنٌفات وتستند. والوصف  

Classification of Building Materials 

1- According to the chemical components 

 العضوٌة غٌر المواد إلى تصنٌفها وٌمكن ،:البناء موادل الكٌمٌائٌة للمكونات وفقا

التالً النحو على المركبة، والمواد العضوٌة والمواد  

 

2. According to the functions of materials: 

الوظٌفٌة والمواد الهٌكلٌة المواد إلى تقسٌمها ٌمكن فإنها  

Structural Materials :  

والأعمدة والألواح للحزم المستخدمة المواد مثل الحاملة، كأعضاء أساسا تستخدم    

          Functional Materials :  

ومواد  ،المواد المانعة والعازلة للماء مثل البناء، فً الخاصة الوظائف بعض أساسا تمتلك

 العزل الحراري وغٌرها....
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Physical properties:         

1- Density (ρ)         
is the mass of a unit volume of homogeneous material denoted by 

             
 

 
       g/ cm³ 

     Where    M = mass under dry conditions (g) 

                    V = volume is the volume under absolute compact conditions (cm³) 

ٌلً: كما هً البناء مواد بعض وكثافة  
Material Density (g/cm3) 

            Brick             2.5–2.8 

          Granite               2.6–2.9 

  Portland cement            2.9–3.1 

           Wood            1.5–1.6 

            Steel           7.8–7.9 
 

 

2- Bulk Density (  )        

is the mass of a unit volume of material in its natural state (with pores and 

voids) calculated as 
                 

  
       kg/ m³ 

             Where    M = mass of specimen under dry conditions (kg) 

                            Vo = volume of specimen in its natural state (m³) 

 

 بعض ٌسبب هذا ولكن( ³سم/  غم) بوحدات الظاهرٌة الكثافة عن التعبٌر ٌمكن: ملاحظة
( كما موضح ³الارباك او عدم الفهم بشكل صحٌح, لذلك ٌفضل احتسابها بوحدات )كغم/ م

 اعلاه.  
For most materials, bulk density is less than density but for liquids and materials 

like glass and dense stone materials, these parameters are practically the same. 

Properties like strength and heat conductivity are greatly affected by their bulk 

density. 

:ٌلً كما هً البناء مواد لبعض الضاهرٌة الكثافات  
Material Bulk density (kg/m3) 

            Brick 1600–1800 

          Granite   2500–2700 

Sand 1450–1650 

Pine wood 500–600 

            Steel 7850 
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3- Density Index (  ),       

    
            

       
  

            
  

 
 

It indicates the degree to which the volume of a material is filled with solid 

matter. For almost all building materials    is less than 1.0 because there are no 

absolutely dense bodies in nature. 

 

4- Specific weight (Ϫ):      
also known as the( unit weight) is the weight per unit volume of material, 
                                      
      γ= ρ  *  g  
 
Where:                   γ = Specific weight   ( kN /m3)  

                               ρ=    density of the material (kg/m) 

                               g= gravity (m/s²) 
 

 بعض حملتل مصمم منشأ وزن لتحدٌد المدنٌة الهندسة فً النوعً( الوزن) استخدام وٌمكن

 كما. تشوهبال ٌتعلق فٌما المقبولة حدودال ضمن وٌبقى اسلٌم المنشأ بقىٌ حٌن فً الأحمال

 النوعً الوزن المثال، سبٌل على) للسوائل كخاصٌة السوائل دٌنامٌكٌات فً ستخدمانه ٌ

.مئوٌة درجات 4 عند مكعب متر/  نٌوتن كٌلو 08.9 هو الأرض على للمٌاه ) 

 

5- Specific Gravity :(  ) of solid particles of a material is the ratio of 

weight/mass of a given volume of solids to the weight/mass of an equal 

volume of water at 4°C. 

           = 
  

  
           

  

  
 

          At 4° C    = 1 g/cc or 9.8 kN/m3 

 

6- Apparent or mass specific gravity (  ): 

 If both the permeable and impermeable voids are included to determine 

the true volume of solids, the specific gravity is called apparent specific 

 gravity. It is the ratio of mass density of fine grained material to the mass 

density of water.  

  = 
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7- Porosity (n):      
Porosity (n) is the percentage of the pores volume to the total 

volume with the volume of a substance. It is defined by: 

  
  

 
 

or        
    

  
     

      
 

  
      

 الظاهرٌة الكثافة مثل للمواد أخرى رئٌسٌة خصائص على مؤشرا المسامٌة وتعتبر

 المنخفضة المسامٌة ذات الكثٌفة المواد وتستخدم. ذلك إلى وما والمتانة الحراري والتوصٌل

تشٌد  المبانً جدرانمن جهة اخرى فان  ،مقاومة انضغاط عالٌة  تتطلب التًالمنشأت  فً

والمسامٌة كماٌلً: اتالفراغ نسبة بٌن علاقة, وهناك كبٌرة مسامٌة ضمت المواد من عادة  

  
 

   
 

 
8- Void Ratio (e   : (  

is defined as the ratio of volume of voids (Vv) to the volume of solids (Vs). 

           
  

  
 

 داخل الحٌز کل ملء ٌتم لا هأن ملاحظة سٌتم ، وعاء فً من اي نوع رکام تفرٌغ تم إذا

الفراغات( عن الفراغات الموجودة بٌن جزٌئات نسبة , حٌث ٌعبر مصطلح ) الحاوٌة

هً مثل الوزن النوعً للمادة تتأثر بدرجة رص المادة وبالتاكٌد فان نسبة الفراغات  الركام.

فراغات تجرى على على العموم فان تحدٌد نسبة ال وكذلك كمٌة الرطوبة التً تحتوٌها.

 المواد التً تقاس فٌها الفواقد فً المادة.

9- Hygroscopicity: 

is the property of a material to absorb water vapour from air. It is influenced 

by 1- air-temperature  

2-relative humidity 

3- pores—their types, number and size  

4-the nature of material involved 
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10- Water absorption:  

denotes the ability of the material to absorb and retain water. It is expressed 

as percentage in weight or of the volume of dry material: 

   
    

 
 *100 

 

   
    

 
 *100 

Where:   M1 = mass of saturated material (g),       M = mass of dry material (g) 

V = volume of material including the pores (mm3) 

The water absorption depends on the porosity and characteristics of the pores. 

For normal materials, the higher the porosity is, the stronger the water 

absorption is. The more the open and connected tiny pores are, the stronger the 

water absorption is; it is not easy for water to be absorbed if the pores are 

closed; if they are large and open, water is easy to be absorbed but is hard to be 

hold, and thus the water absorption is weak. The water-absorption ratios of 

various materials vary greatly. For example, the specific absorption of quality 

of granite rock is 0.2%-0.7%, that of ordinary concrete is 2%-3%, that of, 

ordinary clay brick is 8%-20%' and that of wood or other light materials is 

often above 100%. 

The water absorption will have a negative impact on materials’ nature. If a 

material absorbs water, its volume will expand, its thermal conductivity will 

increase and its strength and durability will decrease. 

هاأن حٌن فً ،% 099 من أقل دائما فهو الحجم حٌث من الماء امتصاص ان  

%. 099 ٌتجاوز قد المسامٌةذات  المواد وزن من وزنٌة كنسبة مئوٌة    

تتأثر خصائص مواد البناء بشكل كبٌر عندما تكون مشبعة بالماء. تعرف نسبة مقاومة 
الانضغاط للمادة المشبعة بالماء إلى تلك الموجودة فً الحالة الجافة ))بمعامل التلٌن(( 

 وٌصف تأثٌر الماء على المواد. 

Coefficient of softening: The ratio of compressive strength of material saturated 

with water to that in dry state. 

 الزجاج مثل للمواد حٌن فً ، 9التلٌن =معامل  هو بسهولة نقعت التً الطٌن مثل للمواد

.0= والمعادن  

 الحالات فً تستعمل أن ٌنبغً لا .98 من أقل تلٌٌن معاملالتً لها  لمواداما بالنسبة ل

للرطوبة بشكل دائم. تعرضت  
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11- Weathering Resistance:  

is the ability of a material to endure alternate wet and dry conditions for a long 

period without considerable deformation and loss of mechanical strength. 
 

12- Water Permeability: 

is the ability of a material to allow water to penetrate under pressure. Materials 

like glass, steel and bitumen are impervious. 
 

13- Frost Resistance:  

denotes the ability of a water-saturated material to endure repeated freezing 

and thawing with considerable decrease of mechanical strength. Under such 

conditions the water contained by the pores increases in volume even up to 9 

per cent on freezing. Thus the walls of the pores experience considerable 

stresses and may even fail. 

 

    15- Heat Conductivity: 

is the ability of a material to conduct heat. It is influenced by 1. nature of 

material, 2. its structure, 3. porosity,  4. character of pores , 5. mean temperature 

at which heat exchange takes place.  

Materials with  large size pores have high heat conductivity because the air 

inside the pores enhances heat transfer. Moist materials have a higher heat 

conductivity than drier ones. This property is of major concern for materials 

used in the walls of heated buildings since it will affect dwelling houses.  

 

16- Thermal Capacity Q: 

Thermal capacity is the property of a material to absorb heat when it is heated 

and to release heat when it is cooled. It is defined by: 

              

OR                                           
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In this formula:   

Q     is the heat absorbed or released by a material (J); 

m    is the mass of a material (g); 

C    is the specific heat of a material [J/(g.K)]; 

T2-T1    is the temperature difference before and after heating 

or cooling (K).            

 

EXAMPLE:  

A copper specimen with a mass of 500 g, its initial temperature is 40 ° F, is 

heated to a temperature of 800 ° F. Calculate specific heat of the specimen if it 

is known that its thermal capacity is 145000 J. 
                                                                                        

 

 

 

 

 

 

 

 

 

 

 

 

17- Fire Resistance               :  

is the ability of a material to resist the action of high temperature without any 

appreciable deformation and substantial loss of strength. Fire resistive materials 

are those which char, smoulder, and ignite with difficulty when subjected to fire 

or high temperatures for long period but continue to burn or smoulder only in 

the presence of flame, e.g. wood impregnated with fire proofing chemicals.  

 

18- Refractoriness:  

denotes the ability of a material to withstand prolonged action of high 

temperature without melting or losing shape. Materials resisting prolonged 

temperatures of 1580°C or more are known as refractory. 

High-melting materials can withstand temperature from 1350–1580°C, whereas 

low-melting materials withstand temperature below 1350°C. 
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19- Chemical Resistance: 

is the ability of a material to withstand the action of acids, alkalis, sea 

water and gases. Natural stone materials, e.g. limestone, marble and dolomite 

are eroded even by weak acids, wood has low resistance to acids and alkalis, 

bitumen disintegrates under the action of alkali liquors. 

 

20- Durability:           

is the ability of a material to resist the combined effects of atmospheric and 

other factors. 

 

========================================================= 

 
 
 

EXERCISES 
 

l.        (a) Why is it important to study the properties of building materials? 

          (b) List and define the physical properties of building materials. 

 

2.       (a) What are the factors influencing the choice of a building material? 

          (b) Why is it important to make standards for building materials? 

 

3.       Define the following: 

          (a) Density                                      (b) Bulk density 

          (c) Density index                            (d) Specific weight 

          (e) Porosity                                     (f) Void ratio 

 

4.         Write short notes on the following: 

            (a) Refractoriness                                      (b) Heat conductivity 

            (c) Selection of building materials            (d) Fire resistive materials 

======================================================== 
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Mechanical Properties of Materials: 

1- Strength of Materials               :  
 

 الخارجٌة القوىتأثٌر تحت هاتتحمل أن ٌمكنالتً  مادةلل الإجهاد من قدر أكبر هً المقاومة

. فً لحظة ما قبل الفشل( الأحمال)  

: وتشمل ،المقاومة من مختلفة أشكالهناك   

 Tensile Strength  

 Compressive Strength  

 Shear Strength         

 Flexural Strength 

              

These kinds of strength are all determined by static test, known as 
the static strength. The static strength is tested by destructive 
experiments based on standard methods. The stress states of a 
material are shown in Figure 

 

 The tensile strength, compressive strength and shear strength can be 

defined by: 

  
 

 
      

In this formula:  

σ   is the strength of a material (MPa); 

P   is the largest load of a specimen when it is destructed (N); 

A   is the force bearing area of a specimen (mm²). 
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Example: A steel bar with a diameter of 10 mm is used to test the tensile 

strength. And the tension measured at the destruction is 3 1.5 kN. Calculate the 

tensile strength of steel. 

 

 

 

 

 

 

The Flexural strength is related to the force that a material bears and the cross-

section shape. For the strip specimen with rectangular cross-section, when it is 

supported at both ends and a load converges in the middle, its bend strength 

can be calculated by: 

   
   

                     ............                

In this formula: 

 σ :is the bend strength of a substance (MPa); 

P: is the largest load of a specimen when it is destructed (N); 

l: is the distance between two supporting ends (mm); 

b: is the width of the cross-section (mm); 

h: is the height of the cross-section (mm). 

ان مقاومة المادة تعتمد على طبٌعة البنٌة الداخلٌة لها, لذلك فان المقاومة سوف تكون 

الداخلً متشابه لكن البنٌة مختلفة.حتى عندما ٌكون التركٌب متغٌرة ومختلفة   

The bigger the porosity is, the smaller the strength will be. The strength is also 

concerned with testing conditions, such as the sample’s size, shape, surface and 

water content, loading speed, temperature of the test environment, the accuracy 

of test equipment, and the skill level of the operators. 

Example: A concrete prism with daimension (100*100*400mm) loaded as 

shown in figure below, calculate the flexural strength. 

                                                                                            =12KN    

 

                                                                                 

                                                                                       =300mm 
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2- Elasticity        

The elasticity is the property of a substance to deform with external forces and 

return to its original shape when the stress is removed. The deformation fully 

capable of restoration is called elastic deformation. Within the range of the 

elastic deformation, the ratio of the stress (σ) to the strain (ε) is a constant (E) 

which is known as elastic modulus, namely, E= 
 
 

. 

المادة عند تعرضها لقوى خارجٌة وعودتها الى شكلها الاصلً المرونة هً خاصٌة تشوه  

صلً تماما ٌسمى )التشوه عند زوال التأثٌر. ان التشوه القادر على استعادة شكله الا

 المرن(.

تكون ثابتة وتسمى الأنفعال/الأجهادفً حدود التشوه المرن فان نسبة      

 Elastic modulus, namely, E= 
 
 

. 

The elastic modulus is a measure of the ability to resist deformation. The bigger 

E is, the more difficultly the material deforms. The elastic modulus of low-

carbon steel is E=2.1x    MPa; and the elastic modulus of concrete is a 

variable value, with its strength grades increasing from C15 to C60 and its 

elastic modulus (E) increasing from 1.5 x    MPa to 4x    MPa. 

 

ACI 318 equation: 

       √                                                    ......................1 

Where            = concrete compressive strength for Cylinder   MPa. 

 

and the ACI 363 equation: 

Ec=3320√    + 6900                      .......................2         

Where             = concrete compressive strength for Cylinder      MPa. 

 

3- Plasticity        
The plasticity describes the deformation of a material undergoing non-reversible 

changes of shape in response to external forces. This non-reversible deformation 

is called plastic deformation. 
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 ذٝمُي رؾ اٌَُْ ك٢ ُِؼٌٌ هبثِخ ؿ٤و ُزـ٤٤واد رقٚغاُز٢  ٔبكحاُ رْٞٙ (اُِلٝٗخ) رٖق

٢(اُجلاٍز٤ٌ رْٞٙ اُزْٞٙ اُلاػ٢ٌَ ) ٛنا ٠َٔ٣ٝ ,اُقبهع٤خ ُوٟٞا رؤص٤و  

 ًبٕ اما ٓوٕ رْٞٙ ُل٣ٜب أُٞاك ثؼ٘. رٔبٓب ٗو٤خ ٓوٗخ ٓٞاك رٞعل لا اُج٘بء، ٓٞاك ك٢

رٌٕٞ  ػ٘لٓب ٣ؾَٖ ك٤ٜب ٢(اُجلاٍز٤ٌاُزْٞٙ ) ٌُٖٝ ًج٤وح، ٤َُذ اد أَُِطخالإعٜبك

اُؾل٣ل اُِٖت ٓ٘قل٘ اٌُوثٕٞ. مُي ٍبٓض ،ػ٤ِٜب اًجو ٖٓ هلهح رؾِٜٔب اد أَُِطخالإعٜبك  

 ك٢ ٢اُجلاٍز٤ٌ ٝرْٞٙ ٓوٕ رْٞٙ ٣ؾَٖ ك٤ٜب أُٞاك ثؼ٘كبٕ  اُقبهع٤خ، اُوٟٞ رؤص٤و رؾذ

ٌُٖ ٓغ ى٣بكح الاعٜبكاد أَُِطخ ٍٞف ٣قزل٢ رله٣غ٤ب اُزْٞٙ أُوٕ ٣ٝجلا  اُٞهذ، ٗلٌ

ؽ٤ش ٣جو٠ ٛنا اُ٘ٞع ٖٓ اُزْٞٙ ك٢ أُبكح ؽز٠ ثؼل هكغ ٍز٢ٌ٤( ثؼلٛب اُزْٞٙ اُِلٕ )اُجلا

.اُقوٍبٗخ ٓضَ ،الاعٜبكاد ػٜ٘ب  

 

            What is the difference between plasticity and elasticity? 
 
Elasticity is defined as the property which enables a material to get 

back to (or recover) its original shape, after the removal of applied 

force. For example… A Rubber Band, which can be stretched easily, 

Plasticity is defined as the property which enables a material to 

be deformed continuously and permanently without rupture during 

the application of force. This deformation determines the viscous 

behavior of the material and is irrecoverable. 

For example… A metallic cylinder, which is stretched along its cross-

sections with a force F, 
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4- Brittleness           :  

 

Brittleness describes the property of a material that fractures when subjected 

to stress but has a little tendency to deform before rupture. Brittle materials are 

characterized by little deformation, poor capacity to resist impact and 

vibration of load, high compressive strength, and low tensile strength. Most of 

inorganic non-metallic materials are brittle materials. 

ٛنٙ اُقب٤ٕخ رٖق ٍِٞى أُٞاك اُز٢ رؾلس ك٤ٜب رٌَواد ػ٘لٓب رزؼوٗ ُِٚـٜ اٌُج٤و  

هجَ اُزؾطْ ثٌَْ ٜٗبئ٢. ُٜب ٤َٓ ه٤َِ ُِزْٞٙ ٌُٖ  

 اُؾَٔ، ٝاٛزياى رؤص٤و ٓوبٝٓخ ػ٠ِ اُولهح ٝٙؼق ه٤َِ، ثزْٞٙ اُو٤ٖلخ أُٞاك ٝرز٤ٔي

 ؿ٤و اُلِي٣خ ؿ٤و أُٞاك ٝٓؼظْ .اُْل هٞح ٝاٗقلبٗ ٓوبٝٓخ الاٗٚـبٛ،ك٢  ٝاهرلبع

ه٤ٖلخ. ٓٞاك ٢ٛ اُؼ٣ٞٚخ  

 

5- Toughness                   :  
Impacted or vibrated by stress, a material is able to absorb much energy and 

deform greatly without rupture, which is known as toughness, also called 

impact toughness. Tough materials are characterized by great deformation, 

high tensile strength, and high compressive strength, such as construction 

steel, wood and rubber. Tough materials should be used in the structures 

bearing impact and vibration, such as roads, bridges, cranes and beams. 

٢ٛٝ فب٤ٕخ رٖق هلهح أُٞاك ػ٠ِ رؾَٔ ٝآزٖبٓ اٌُض٤و ٖٓ اُطبهخ ٝاُزْٞٙ ا٠ُ ؽل  

 ّل ٝهٞح ًج٤و، رْٞٙ أُز٤٘خ ثزؾَٔ أُٞاك ٛنًٙج٤و كٕٝ ؽٍٖٞ اُلَْ اُٜ٘بئ٢.  ٝرز٤ٔي

.ٝأُطبٛ ٝاُقْت اُج٘بء اُز٤َِؼ ك٢ ؽل٣ل ٓضَ ػب٤ُخ، ٙـٜ ٝهٞح خ،ػب٤ُ  

٣ٝلَٚ اٍزؼٔبٍ ٛنا اُ٘ٞع ٖٓ أُٞاك ك٢ ا٤ُٜبًَ أُؼوٙخ ُلاؽٔبٍ ٕلّ ٝاٛزياىاد ٓضَ 
.ٝاُغَٞه اُطوم  

 

6- Hardness                  :  
Hardness refers to the property of a material to resist pressing-in or scratch of a 

sharp object. The materials of different kinds of hardness need various testing 

methods. The hardness of steel, wood and concrete is tested by pressing-in 

method. 

٢ٛٝ فب٤ٕخ ٓوبٝٓخ أُبكح ُِٚـٜ ٝاُقلُ ثٞاٍطخ اُخ ؽبكح , اٌُض٤و ٖٓ أُٞاك ُٜب ٛوم ٓقزِلخ ُـوٗ 

, اُٚـٜاٍِٞة  ٛو٣ن ػٖ ٝاُقوٍبٗخ ٝاُقْت اُؾل٣ل ًَٖٓ  ٕلاثخ افزجبه ٣زْكؾٔ اُٖلاثخ , ٓضلا 

 آب ك٢ اُطبثٞم ٓضلا ٣زْ كؾٔ اُٖلاثخ ثٞاٍطخ اٍِٞة اُقلُ ثآُخ ؽبكح.
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For example, Brinell Hardness (HB) test is expressed by the pressure loaded 

on the press mark per unit area. The hardness of natural minerals is often tested 

by scratch hardness. 

 

7- Abrasive Resistance              :  
 

Abrasive resistance refers to the capacity of a material to resist abrasion. It 

is expressed by the abrasion ratio, calculated as: 

  
     

 
 

In this formula:  

N       is the abrasion ratio (     ); 

m1,   is the mass before abrasion (g); 

m2    is the mass after abrasion (g); 

A      is the abrasive area (   ). 
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Clay Bricks 

 
Definition of Clay Bricks: تعرٌف الطابوق الطٌنً            

 اُج٘بء ّؼج٤خ ًج٤وح ٝٛٞ ٖٓ ٓٞاك  ُٜب رياٍ لا ٝاُز٢ اُج٘بء ٓٞاك أهلّ ٛٞ اؽل  اُطبثٞم اُط٢٘٤

. ٣َٝزؼَٔ اُطبثٞم ٝاُؼَٔ ثٜب اُزؼبَٓ ٍِٜٝخ ٝٝماد ك٣ٔٞٓخ هف٤ٖخ ًٜٞٗب ثَجت اُوائلح

اُط٢٘٤ ك٢ ث٘بء اُغلهإ اُلاف٤ِخ ٝاُقبهع٤خ ٝك٢ اُغلهإ )اُوٞاٛغ(, ٝك٢ الاهٕلخ اٝ 

 الاٌٍ ك٢ الاث٤٘خ ا٤ٌِ٤ُٜخ ٝؿ٤و ا٤ٌِ٤ُٜخ.

رزْ ػ٤ِٔخ ٕ٘بػخ اُطبثٞم ثٞاٍطخ هُٞجخ اُط٤ٖ اُ٘و٢ اُقب٢ُ ٖٓ اُْٞائت ك٢ هٞاُت ٓؼ٤٘خ  

صبثزخ ٖٝٓ صْ رغل٤لٜب ٝؽوهٜب ك٢ اكوإ فبٕخ.  ماد اٌّبٍ ٝاثؼبك  

اُطبثٞم ك٢ اُـبُت ٣ٌٕٞ ثبٌّبٍ َٓزط٤ِخ ٝثبؽغبّ ٣ََٜ ؽِٜٔب ٝاُزؼبَٓ ٓؼٜب ث٤ل ٝاؽلح. 

 ٣ٌٖٔ ٕ٘بػخ اُطبثٞم ٖٓ اُط٤ٖ أُؾوٝم اٝ ٖٓ ف٤ِٜ ٖٓ 

 Sand and lime or of Portland cement concrete. 

ثٌضوح ًٞٗٚ هف٤ٔ اُضٖٔ ٍَٜٝ اُزؼبَٓ ٓؼٚ ٝٓزٞكو  ٣َٝزقلّ اُطبثٞم أُٖ٘غ ٖٓ اُط٤ٖ

 ثٌَْ ًج٤و.
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Fig. : Common bonded wall types thicker than half brick.    (a) English bond;         

(b) Flemish bond;        (c) Heading bond;           (d) ‘Rat trap’ bond. 
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Classification of Clay Bricks:  
 

1- On Field Practice;   ِرطٍثاخ اٌّٛلغ         
Clay bricks are classified as first class, second class, third class and fourth class 

based on their physical and mechanical properties. 

ٝكهعخ هاثؼخ .... ثبلاػزٔبك ػ٠ِ ػ٠ِ فٞإٚ اُل٤ي٣بئ٤خ ٣ٖ٘ق ًلهعخ ا٠ُٝ, ٝكهعخ صب٤ٗخ ٝكهعخ صبُضخ 

 ٝا٤ٌُٔب٤ٌ٤ٗخ

1- First class Bricks: الدرجة الاولى صنف طابوق   

 مواصفاته كما فً ادناه:       

1. These are thoroughly burnt and are of deep red, cherry or copper color 

 

2. The surface should be smooth and rectangular, with parallel, sharp and 

straight edges and square corners 

 

3. These should be free from flaws, cracks and stones 

                               

4. These should have uniform texture. 

                   

5. No impression should be left on the brick when a scratch is made by a 

finger nail. 

                               

6. The fractured surface of the brick should not show lumps of lime.     

  اَُطؼ

7. A metallic or ringing sound should come when two bricks are struck 

against each other. 

   

8. Water absorption should be 12–15% of its dry weight when immersed 

in cold water for 24 hours. 

                                                                           

9. The crushing strength of the brick should not be less than 10 N/mm2. 

This limit varies with different Government organizations around the 

country. 

 

Uses: First class bricks are recommended for pointing, exposed face work in 

masonry structures, flooring and reinforced brick work. 
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2- Second Class Bricks:          

Are supposed to have the same requirements as the first class ones except that: 

1. Small cracks and distortions are permitted. 

2.  A little higher water absorption of about 16–20% of its dry weight is 

allowed. 

3. The crushing strength should not be less than 7.0 N/mm². 

Uses: Second class bricks are recommended for all important or unimportant 

hidden masonry works and centering of reinforced brick and reinforced concrete 

(RC) structures. 

 

3- Third Class Bricks:           
 

Are under-burnt. They are soft and light-colored producing a dull sound when 

struck against each other. Water absorption is about 25 per cent of dry weight. 

Uses: It is used for building temporary structures. 

ه٤ِِخ اُؾوم. رٌٕٞ ٤ُ٘خ ٝماد ُٕٞ كبرؼ رٖله ٕٞرب ٓٔلا ػ٘ل ٙوثٜب ثجؼٜٚب.  

ٖٓ ٝىٜٗب اُغبف, ٝرَزؼَٔ ك٢ ث٘بء أُْ٘ؤد % 25َٗجخ آزٖبٓ أُبء ك٤ٜب ثؾلٝك 

 أُئهزخ

 

4- Fourth Class Bricks:        
 

Are over-burnt and badly distorted in shape and size and are brittle in 

nature. 

 

Uses: such bricks is used for foundation and floors in lime concrete and road. 
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2- On Basis of Uses              

 

A- Common Bricks:      الطابوق العام 

It is a general multi-purpose unit manufactured economically without special 

reference to appearance. These may vary greatly in strength and durability and 

are used for filling, backing and in walls where appearance is of no 

consequence. 

٢ٛٝ ٝؽلاد ماد اٍزقلآبد ػبٓخ ٓزؼلكح ٖٓ٘ؼخ اهزٖبك٣ب ثلٕٝ الاٛزٔبّ ثٔظٜوٛب. ٛنا اُ٘ٞع 

رقزِق اُوٞح ٝاُل٣ٔٞٓخ ك٤ٚ افزلاكب ًج٤وا , ٣َٝزقلّ ك٢ اُؼبكح ُج٘بء اُغلهإ اُلاف٤ِخ ٝك٢  هل

 اُغلهإ ؽ٤ش ٣ٌٕٞ أُظٜو ؿ٤و ْٜٓ.

B- Facing Bricks:         طابوق الواجهات 

Are made primarily with a view to have good appearance, either of color or 

texture or both. These are durable under severe exposure and are used in 

fronts of building walls for which a pleasing appearance is desired. 

. ٛنا اُ٘ٞع ٤ًِٜٔب أٝ أٌُِٔ أٝ إُِٞ ٖٓ آب ع٤ل، ٓظٜو ػ٠ِ اُؾٍٖٞ ثٜلف أٍبٍب ٖ٘ٞػخٓ

ؽ٤ش ٣ٌٕٞ  ٣ٌٕٞ مٝ ك٣ٔٞٓخ رؾذ اُزؼوٗ ُِظوٝف اُْل٣لح ٣َٝزقلّ ك٢ ٝاعٜبد الاث٤٘خ

 أُظٜو اُغ٤َٔ ٓطِٞثب.

C- Engineering Bricks:          ًالطابوق الهندس 

Are strong, impermeable, smooth, table mounded, hard and conform to 
defined limits of absorption and strength. These are used for all load bearing 

structures. 

 

ه٣ٞخ ٝرزلن ٓغ ٓؾلكاد الآزٖبٓ ٝأُوبٝٓخ.  ،ٓوُٞجخ ٓ٘ٚل٣ب ،َِٓبء ،ؿ٤و ٓ٘لنح ه٣ٞخ، ٢ٛ

أُْ٘آد اُؾبِٓخ ُلاصوبٍ.رَزؼَٔ ك٢ ًَ   

 

3- On The Basis of Finish: الانهاء       ةسب طرٌقح  

 

1- Sand Faced-Bricks: has textured surface manufactured by sprinkling 

sand on the inner surfaces of the mold. 

 ُٜب ٍطؼ ٤َٗغ٢ ٖٓ٘غ ثٞاٍطخ هُ اُوَٓ ػ٠ِ الاٍطؼ اُلاف٤ِخ ُِوبُت              

          

2- Rustics Bricks: has mechanically textured finish, varying in pattern. 
 ُٜب اٜٗبءاد ٤َٗغ٤خ ٖٓ٘ؼخ ثطو٣وخ ٤ٌٓب٤ٌ٤ٗخ, ٓزـب٣وح ك٢ اُٜ٘ٔ.

 

 

4- On The Basis of Manufacture: حسب التصنٌع          

1- Hand-made: These bricks are hand molded. 

2- Machine-made: Depending upon mechanical arrangement, bricks 

are known as wire-cut bricks—bricks cut from clay extruded in a column 

and cut off into brick sizes by wires; pressed-bricks— when bricks are 
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manufactured from stiff plastic or semi-dry clay and pressed into molds; 

molded bricks—when bricks are molded by machines imitating hand 

mixing. 

ػٍٝ اٌرشذ١ة ا١ٌّىا١ٔىٟ ٠ٚؼشف اٌطاتٛق تأٗ ِمطغ تٛاعطح الاعلان. ذؼرّذ فٟ الاعاط 

ٌط١ٓ ٠ٚمطغ اٌٝ ازداَ اٌطاتٛق. اٌطاتٛق ٠مطغ ِٓ ػّٛد ا  

ػٕذ ذظ١ٕغ اٌطاتٛق ِٓ ػد١ٕح اٌط١ٓ اٌظٍثح اٚ ٔظف خافح ذىثظ  –طاتٛق اٌّىثٛط اِا اٌ

 فٟ اٌمٛاٌة .

ػٕذ ٚػغ اٌؼد١ٕح فٟ لٛاٌة تٛاعطح اٌّاوٕح اٌرٟ ذمٍذ اٌخٍؾ ا١ٌذٚٞ. –اِا اٌطاتٛق اٌّمٌٛة   

 

5- On The Basis of Burning:         بالاعتماد على الحرق 
 

1- Pale Bricks: are under-burnt bricks obtained from outer portion of the 

kiln. 
     الطابوق الباهت: هو طابوق محروق قلٌلا ٌحصل علٌه من الحواف الخارجٌة للفرن.

2- Body Bricks: are well-burnt bricks occupying central portion of the kiln. 
 طابوق محروق جٌدا ٌحتل الجزء المركزي من الفرن

3- Arch Bricks:  are over-burnt also known as clinker bricks obtained from 

inner portion of the kiln. 

 ؽاتٛق اٌمٛط: ِسشٚق وث١شا ٠ٚؼشف تطاتٛق اٌىٍٕىش ٠سظً ػ١ٍٗ ِٓ اٌدضء اٌذاخٍٟ ٌٍفشْ.

 

6- On The Basis of Types:          بالاعتماد على انواعه 

1- Solid Bricks:            
Small holes not exceeding 25 per cent of the volume of the brick are 

permitted; alternatively, frogs not exceeding 20 per cent of the total 

volume are permitted. 

 

2- Perforated Bricks:    
Small h oles may exceed 25 per cent of the total volume of the brick. 
 

3- Hollow Bricks:         
The total of holes, which need not be small, may exceed 25 per cent of 

the volume of the brick. 

 

4- Cellular Bricks:        
Holes closed at one end exceed 20 per cent of the volume. 

% ٖٓ اُؾغْ ا٢ٌُِ 20اُلواؿبد رٌٕٞ أُـِوخ ٖٓ اؽل عٜبرٜب رزغبٝى   

Note: Small holes are less than 20mm in diameter or less than 500mm2 in 

cross section. 

 

 



CONSTRUCTION MATERIALS 10/27/2017 

  
 

23 
JASIM M. ABD                                                                                 BUILDING AND CONSTRUCTIONS DEPT. 

Chemical Composition of Clay Bricks: 
 

A good brick earth should have the following composition: 

Composition          % of weight 

Alumina           20-30 % 

Silica 50–60% 

Silt 20-25% 

Lime              5-10% 

          Magnesia 

          Iron oxide 

Alkalis 

  < 1% 

  < 7%                    Less than 20% 

  < 10% 

Carbon dioxide 

Sulphur trioxide 

Water 

 

 Very small percentage 

 

Function of Various Ingredients:           

Silica  
 Brick earth should contain about 50 to 60 % of silica.  

 It is responsible for preventing cracking, shrinking and warping of 

raw bricks.  

 It also affects the durability of bricks.  

 If present in excess, then it destroys the cohesion between particles 

and the brick becomes brittle.  

Alumina  

 Good brick earth should contain about 20% to 30% of alumina.  

 It is responsible for plasticity characteristic of earth, which is 

important in molding operation.  

 If present in excess, then the raw brick shrink and warp during 

drying.  

Lime  
 The percentage of lime should be in the range of 5% to 10% in a 

good brick earth.  

 It prevents shrinkage of bricks on drying.  

 It causes silica in clay to melt on burning and thus helps to bind it.  

 Excess of lime causes the brick to melt and brick loses its shape.  

Iron oxide  

 A good brick earth should contain about 5% to 7% of iron oxide.  

 It gives red color to the bricks.  

 It improves impermeability and durability.  

 It gives strength and hardness.  
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 If present in excess, then the color of brick becomes dark blue or 

blackish.  

 If the quantity of iron oxide is comparatively less, the brick 

becomes yellowish in color.  

Magnesia  

 Good brick earth should contain less a small quantity of magnesia 

about   1%)  

 Magnesium in brick earth imparts yellow tint to the brick.  

 It is responsible for reducing shrinkage.  

 Excess of magnesia leads to the decay of bricks.  

Harmful Ingredients Clay Bricks: 
Below mentioned are some of the ingredients which are undesired in brick 

earth.  

1- Lime     اٌد١ش 
 A small quantity of lime is required in brick earth. But if present in 

excess, it causes the brick to melt and hence brick loses its shape.  

 If lime is present in the form of lumps, then it is converted into 

quick lime after burning. This quick lime slakes and expands in 

presence of moisture, causing splitting of bricks into pieces.  

2- Iron pyrites  
 The presence of iron pyrites in brick earth causes the brick to get 

crystallized and disintegrated during burning, because of the 

oxidation of the iron pyrites.  

 Pyrites discolourise the bricks.  

3- Alkalis     اٌم٠ٍٛاخ 
 These are exist in the brick earth in the form of soda and potash. It 

acts as a flux in the kiln during burning and it causes bricks to fuse, 

twist and warp. Because of this, bricks are melted and they lose 

their shape.  
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 The alkalis remaining in bricks will absorb moisture from the 

atmosphere, when bricks are used in masonry. With the passage of 

time, the moisture gets evaporated leaving grey or white deposits 

on the wall surface (known as efflorescence). This white patch 

affects the appearance of the building structure.  

 
                                       Efflorescence in Brick 

4- Pebbles  

 Pebbles in brick earth create problem during mixing operation of 

earth. It prevents uniform and through mixing of clay, which 

results in weak and porous bricks  

 Bricks containing pebbles will not break into shapes as per 

requirements.  

 

5- Vegetation and Organic Matter  

 The presence of vegetation and organic matter in brick earth 

assists in burning. But if such matter is not completely burnt, the 

bricks become porous. This is due to the fact that the gasses will 

be evolved during the burning of the carbonaceous matter and it 

will result in the formation of small pores.  
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Manufacturing of Bricks Earth: 

 

 

 
 

 

 

 

 

 

 

 

 
                                        Plastic clay       Dry clay 

 

 

 

 

 

 

 

 

 

 

 

 

Manufacturing of bricks 

Preperation 
of Clay 

Moulding Drying Burning 

Digging 

Cleaning 

Un-soiling 

Weathering 

Blending 

Tempering 

Hand molding 

Ground molding 

Table molding 

Machine molding 

Natural drying 

Artificial drying 

Clamp burning 

Kiln burning 
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Defects of bricks:       

1- Overburning bricks  

Bricks should be burned at temperatures at which incipient, complete and 

viscous vitrification occur. However, if the bricks are overburnt, a soft 

molten mass is produced and the bricks lose their shape. Such bricks are 

not used for construction works. 

 مُي، ٝٓغ .ٝاُِيط ٝاٌُبَٓ الأ٢ُٝ اُزيع٤ظ ك٤ٜب ٣ؾلس ؽواهح كهعبد ك٢ اُطبثٞم ؽوم ٣غت

كبٗٚ ٤ٍ٘زظ ًزِخ ٖٜٓ٘وح ٤ُ٘خ ٣ٝلول ػ٘لٛب اُطبثٞم ٌِّٚ  رْ ؽوم اُطبثٞم اًضو ٖٓ اُلاىّ اما

 أُ٘زظْ, ٓضَ ٛنا اُطبثٞم لا ٣َزؼَٔ لاػٔبٍ اُج٘بء.

2- Underburning bricks  
When bricks are not burnt to cause complete vitrification, the clay is not 

softened because of insufficient heat and the pores are not closed. This 

results in higher degree of water absorption and less compressive 

strength. Such bricks are not recommended for construction works. 

كبٕ اُطبثٞم لا ٣ٌٕٞ ٤ُ٘ب ًلب٣خ ٝمُي  اٌُبَٓ، اُزيع٤ظ ٣ؾلس بثٞم ؽز٠اُط ؽوم ٣زْ لا ػ٘لٓب

ثَجت ػلّ ًلب٣خ اُؾواهح ٝأَُبٓبد رٌٕٞ ؿ٤و ٓـِوخ. ٝٛنا ٣َجت كهعخ ػب٤ُخ ٖٓ َٗجخ 

آزٖبٓ أُبء ٝثبُ٘ز٤غخ ٓوبٝٓخ اٗٚـبٛ اهَ. ٓضَ ٛنا اُ٘ٞع ٖٓ اُطبثٞم لا ٣ٖ٘ؼ ثٚ ُلاػٔبٍ 

 الاْٗبئ٤خ.

3- Bloating  
This defect observed as spongy swollen mass over the surface of burned 

bricks is caused due to the presence of excess carbonaceous matter and 

sulphur in brick-clay. 

ٛنا اُؼ٤ت ٣لاؽع ًٌزِخ اٍل٘غ٤خ ٓ٘زلقخ ػ٠ِ ٍطؼ اُطبثٞم أُؾوٝم ٣ٝؾلس ٛنا ثَجت ٝعٞك 

اٌُوث٤ٗٞخ اُيائلح ٝاًجو٣ذ ك٢ اُطبثٞم اُط٢٘٤أُٞاك   

4- Black Core  

When brick-clay contains bituminous matter or carbon and they are not 

completely removed by oxidation, the brick results in black core mainly 

because of improper burning. 

اىاُزٜب ثبٌُبَٓ ثٞاٍطخ ٠ أُٞاك اُو٤و٣خ اٝ اٌُبهث٤ٗٞخ ُْٝ ٣زْ ػ٘لٓب ٣ؾز١ٞ اُطبثٞم اُط٢٘٤ ػِ

 ػ٤ِٔخ الاًَلح, كبٕ مُي ٣٘زظ ػ٘ٚ ٛبثٞم مٝ ُت اٍٞك ثَجت ػ٤ِٔخ اُؾوم اُـ٤و ع٤لح

5- Efflorescence    

This defect is caused because of alkalies present in bricks. When bricks 

come in contact with moisture, water is absorbed and the alkalis 

crystalize. On drying grey or white powder patches appear on the brick 

surface. This can be minimized by selecting proper clay materials for 

brick manufacturing, preventing moisture to come in contact with 

the masonry, by providing waterproof coping and by using water 

repellent materials in mortar and by providing damp proof course. 
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6- Chuffs            

The deformation of the shape of bricks caused by the rain water falling on 

hot bricks is known as chuffs. 

 

7- Cracks  

This defect may be because of lumps of lime or excess of water. In case 

of the former, when bricks come in contact with water, the absorbed 

water reacts with lime nodules causing expansion and a consequent 

disintegration of bricks, whereas shrinkage and burning cracks result 

when excess of water is added during brick manufacturing. 

 زلا٣ٌٓ ػ٘لٓب الأ٠ُٝ، ؾبُخاُ ك٢ .أُبء ك٢ ٣بكحاُي أٝ اُغ٤و ًزَ ثَجت اُقَِ ٛنا ٣ؾلس هل

 رٍٞؼٜب ٝاٗزلبفٜب ا٠ُ ٣ئك١ ٓٔب اُغ٤و٣خ اُؼو٤لاد ٓغ أُٔزٖخ ا٤ُٔبٙ رزلبػَ أُبء، ٓغاُطبثٞم ا

 ٣زْ ػ٘لٓب ٣ؾَٖ ؾومٝرْووبد اُ ٌٗٔبُالا إٔ ؽ٤ٖ ك٢ ،اُطبثٞم رلٌي ٖٓ مُي ػ٠ِ ٣زورت ٝٓب

اُطبثٞم. ر٤ٖ٘غ أص٘بء أُبء ٖٓ كبئ٘ اٙبكخ  

8- Spots       

Iron sulphide, if present in the brick clay, results in dark surface spots on 

the brick surfaces. Such bricks though not harmful are unsuitable for 

exposed masonry work. 

 أٍطؼ ػ٠ِ كاً٘خ ٍطؾ٤خ ثوغ كبٗٚ ٣٘زظاُط٢٘٤، اُطبثٞم ك٢ ٓٞعٞكا ًبٕ اما اُؾل٣ل، ًجو٣ز٤ل

.أٌُْٞكخ اُج٘بء لأػٔبٍ ٓ٘بٍجخ ؿ٤و ٛنا اُ٘ٞع ٖٓ اُطجبثٞم . اُطبثٞم  

9- Blisters  

Broken blisters are generally caused on the surface of sewer pipes and 

drain tiles due to air imprisoned during their moulding. 

رؾلس ثضٞه ٌَٓٞهح ػبكح ػ٠ِ اَُطؼ ػ٠ِ اٗبث٤ت اُٖوف اُٖؾ٢ ٝاُجلاٛبد )اٌُب٢ّ( 

 أُٖ٘ٞػخ ٖٓ أُٞاك اُط٤٘٤خ ثَجت اُٜٞاء أُؾجًٞ فلاٍ ػ٤ِٔخ اُوُٞجخ.

 

10- Laminations ر(     اٌرظف١ر )زذٚز طفائ   

These are caused by the entrapped air in the voids of clay. Laminations 

produce thin lamina on the brick faces which weather out on exposure. 

Such bricks are weak in structure. 

سل١مح ػٍٝ ٌط١ٓ. اٌرظفر ٠ٕرح طفائر فٟ اذٕرح ٘زٖ تغثة اٌٙٛاء اٌّٛخٛد داخً اٌفشاغاخ 

 ٚخٗ اٌطاتٛق اٌّؼشع ٌٍظشٚف اٌد٠ٛح اٌخاسخ١ح. ِثً ٘زا إٌٛع ػؼ١ف فٟ إٌّشآخ.
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Testing on Bricks Earth 
 

To know the quality of bricks following 7 tests can be performed. In these tests 

some are performed in laboratory and the rest are on field. 
 

1- Compressive strength test  

2- Water Absorption test 

3- Efflorescence test 

4- Hardness test 

5- Size, Shape and Color test 

6- Soundness test 

7- Structure test 

 

1- Compressive strength test 

 

This test is done to know the compressive strength of brick. It is also called 

crushing strength of brick. Generally 10 specimens of bricks are taken to 

laboratory for testing and tested one by one. In this test a brick specimen is put 

on crushing machine and applied pressure till it breaks. The ultimate pressure at 

which brick is crushed is taken into account. All ten brick specimens are tested 

one by one and average result is taken as brick’s compressive/crushing strength. 
 

2- Water Absorption test 

In this test bricks are weighed in dry condition and let them immersed in fresh 

water for 24 hours. After 24 hours of immersion those are taken out from water 

and wipe out with cloth. Then brick is weighed in wet condition. The difference 

between weights is the water absorbed by brick. The percentage of water 

absorption is then calculated .The less water absorbed by brick the greater its 

quality. Good quality brick doesn’t absorb more than 20% water of its own 

weight. 

 

3- Efflorescence test 

The presence of alkalies in bricks is harmful and they form a grey or white layer 

on brick surface by absorbing moisture. To find out the presence of alkalis in 

bricks this test is performed. In this test a brick is immersed in fresh water for 

24 hours and then it’s taken out from water and allowed to dry in shade .If the 

whitish layer is not visible on surface it proofs that absence of alkalis in brick. If 
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the whitish layer visible about 10% of brick surface then the presence of 

alkalis is inacceptable range. If that is about 50% of surface then it is 

moderate. If the alkalies’ presence is over 50% then the brick is severely 

affected by alkalies. 
 

4- Hardness test 

In this test a scratch is made on brick surface with a hard thing. If that doesn’t 

left any impression on brick then that is good quality brick. 
  

5- Size, Shape and Color test  

In this test randomly collected 30 bricks are staked along lengthwise, width 

wise and height wise and then those are measured to know the variation of sizes 

as per standard. Bricks are closely viewed to check if its edges are sharp and 

straight and uniform in shape. A good quality brick should have bright and 

uniform colour throughout. 

6- Soundness test 

In this test two bricks are held by both hands and struck with one another. If the 

bricks give clear metallic ringing sound and don’t break then those are good 

quality bricks. 
 

7- Structure test 

In this test a brick is broken or a broken brick is collected and closely observed. 

If there are any flows, cracks or holes present on that broken face then that isn’t 

good quality brick. 
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Requirements of a good brick earth 

A good brick earth should fulfil with the following requirements: 

1- It must have proper proportion of sand, silt and clay.  

2- It must be homogeneous. 

3- It should have sufficient plasticity. 

4- It must be free from lumps of lime. 

5- It should not be mixed with salty water. 

6- The bricks should be table moulded, well burnet in kilns, copper 

coloured, free from cracks and with sharp and square edges. 

7- The bricks should be uniform in shape and should be standard in 

size.  

8- The bricks should give a clear metallic ringing sound when stuck 

with each other. 

9- The bricks should not absorb water more than 15% by weight for 

first class bricks, and 20% by weight for second class. 

10- The bricks should not break into pieces when dropped on hard 

ground from a height about one meter.  

11- No bricks should have compressive strength less than 5.5 N/mm2. 
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Advantages & disadvantages of clay bricks 

Advantages of Bricks  
1. Economical (Raw material is easily available) 

2. Hard and durable  

3. Compressive strength is good enough for ordinary construction 

  

4. Different orientations and sizes give different surface textures 

 

5. Very low maintenance cost is required 

6. Demolishing of brick structures is very easy, less time consuming 

and hence economic 

7. Reusable and Recyclable  

8. Highly fire resistant  

9. Produces less environmental pollution during manufacturing 

process  

 

 

 

Disadvantages of Bricks: 
1. Time consuming construction  

2. Cannot be used in high seismic zones 

3. Since bricks absorb water easily, therefore, it causes fluorescence 

when not exposed to air  

4. Very Less tensile strength  

5. Rough surfaces of bricks may cause mold growth if not properly 

cleaned  

6. Cleaning brick surfaces is a hard job  

7. Color of low quality brick changes when exposed to sun for a long 

period of time 
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Sand-lime bricks 

Sand lime bricks are manufactured by mixing sand, fly ash and lime in desired 

proportion that may be followed by chemical accelerator during wet mixing. 

This mixture is moulded under pressure.       

Materials Used for Sand Lime Bricks:  

The materials listed below are used for the production of calcium silicate 

bricks. 

 Sand 

 Lime 

 Water 

 Pigment  

Sand 
Calcium silicate bricks contains high amount of sand is about 88 – 92%. It 

means the properties of these bricks depends upon the characteristics of sand 

used. So, the sand used shall be well graded and should not contain any 

impurities like organic matter, soluble slats etc.  

ؽاتٛق ع١ٍىاخ اٌىاٌغ١َٛ:   ٠سرٛٞ ػٍٝ و١ّح ػا١ٌح ِٓ اٌشًِ تسذٚد 88-22%. ِّا ٠ؼٕٟ اْ خٛاص 

اٌشًِ اٌّغرخذَ ٠دة اْ ٠ذسج ٚلا ٠سرٛٞ  ٘زا اٌطاتٛق ٠ؼرّذ ػٍٝ خٛاص اٌشًِ اٌّغرخذَ. ٌزٌه فاْ

 ػٍٝ ا٠ح شٛائة ِثً اٌّٛاد اٌؼؼ٠ٛح, الاِلاذ اٌّزاتح اٚ غ١ش٘ا. 

Lime 

Lime content in calcium silicate bricks varies from 8 to 12%. The lime used 

shall be of good quality and high calcium lime. 

Water 

Clean water should be used for preparing calcium silicate bricks. Sea water or 

water containing soluble salts or organic matter more than 0.25% are not 

suitable. 

Pigment 

Pigments are generally used to give color to the bricks. They are added to the 

sand and lime while mixing. 
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Total weight of brick contains 0.2 to 3 % of pigment quantity. Different 

pigments used to get different colors are tabulated below: 

Pigment Color 

Carbon black Black, grey 

Iron oxide Red, brown 

Chromium oxide Green 

Ochre yellow 

  

 

 Sand Lime Bricks 
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The green bricks can be air cured for 24-48 hours and then steam cured in 

autoclave at desired pressure and temperature. The green bricks may be steam / 

hot water cured at atmospheric pressure also. 

ٍبػخ ٝثؼل مُي ٣ؼبُظ ثبُجقبه ثٞاٍطخ عٜبى  48-24اُطبثٞم الافٚو ٣ٌٖٔ ٓؼبُغزٚ ثبُٜٞاء اُطِن ُٔلح 

)اٝر٤ًِٞق( ؽَت كهعخ اُؾواهح ٝاٙـٜ أُوؿٞثبٕ. اُطبثٞم الافٚو ٣ٌٖٔ ٓؼبُغزٚ ثبُجقبه/أُبء 

 اُؾبه رؾذ اُٚـٜ اُغ١ٞ ًنُي.

 In presence of moisture, fly ash reacts with lime at ordinary temperature and 

forms a compound possessing cementitious properties. After reactions between 

lime and fly ash, calcium silicate hydrates are produced which are responsible 

for the high strength of the compound.  

( ٣زلبػَ ٓغ اُغ٤و ثلهعبد اُؾواهح ٣ٌَْٝ ٓوًت ٣ٔزِي اُقٞآ ثٞعٞك اُوٛٞثخ كبٕ )اُوٓبكأُزطب٣و

ٝاُز٢ رٌٕٞ )ع١ٍىاخ اٌىاٌغ١َٛ اٌّٙذسخح( أَُ٘ز٤خ. ثؼل اُزلبػَ ث٤ٖ )اُوٓبك أُزطب٣و( ٝاُغ٤و, ر٘زظ 

  ػٖ أُوبٝٓخ اُؼب٤ُخ ُِٔوًت.َٓئُٝخ 

Bricks made by mixing lime and fly ash are, therefore, chemically bonded 

bricks. These bricks are suitable for use in masonry just like common burnt clay 

bricks.  

اُطبثٞم أُٖ٘ٞع ٖٓ فِٜ اُغ٤و ٓغ )اُوٓبك أُزطب٣و( ُنُي ٣ٌٕٞ ٛبثٞم ٓزواثٜ ٤ٔ٤ًبئ٤ب. ٛنٙ اُ٘ٞػ٤خ 

ٕٞ ٓ٘بٍجخ ُلاٍزقلاّ ك٢ اُغلهإ ٓضَ اُطبثٞم اُط٢٘٤ أُؾوٝم.ٖٓ اُطبثٞم رٌ  

These bricks have the following advantages over the clay bricks:  

1. Possess adequate crushing strength as a load-bearing member.  

2. Have cement color in appearance, are uniform in shape and smooth in     

    finish and require no plastering for building work. 

3. They are lighter in weight than ordinary clay bricks.  

Generally, dry fly ash available from power plants meets the properties 

specified in IS: 3812 and is suitable for manufacture of Fly Ash – lime 

bricks in accordance With the requirements of IS: 12894.  

( ٣ٌٕٝٞ        اُوٓبك أُزطب٣و( اُغبف ٓزٞكو ثٌَْ َٓؾٞم ٣طبثن فٞآ أُٞإلخ )     ػٔٞٓب, )

اُوٓبكأُزطب٣و( ٓطبثوب ُٔزطِجبد أُٞإلخ )                         (-ٓ٘بٍجب ُز٤ٖ٘غ ) ٛبثٞم اُغ٤و  

Decorative bricks: 

Sand Lime Bricks or Decorative bricks are made of sand and lime mixed with 

water and then pressed in an atmosphere of steam for hardening. It is a firebrick 

made of refractory silica sand with lime as a bonding agent.  

اُطبثٞم اُو٢ِٓ اُغ٤و١ اٝ) ٛبثٞم اُل٣ٌٞهاد( ٣ٖ٘غ ٖٓ اُوَٓ ٝاُغ٤و اُن٣ٖ ٣قِطبٕ ٓغ أُبء ٝثؼلٛب 

ٝ اُؾواه٣خ  اُوَٓ ٣ٌجٌ ثٞاٍطخ ٙـٜ اُجقبه ُـوٗ اُزِٖت. آب اُطبثٞم اُ٘به١ ٣ٖ٘غ ٖٓ ٤ٌٍِب

  اُغ٤و ًٔبكح هاثطخ.  
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In presence of moisture, fly ash reacts with lime at ordinary temperature and 

forms a compound possessing cementitious properties. After reactions between 

lime and fly ash, calcium silicate hydrates are produced which are responsible 

for the high strength of the compound.  

( ٣زلبػَ ٓغ اُغ٤و ثلهعبد اُؾواهح ٣ٌَْٝ ٓوًت ٣ٔزِي اُقٞآ ثٞعٞك اُوٛٞثخ كبٕ )اُوٓبكأُزطب٣و

أَُ٘ز٤خ. ثؼل اُزلبػَ ث٤ٖ )اُوٓبك أُزطب٣و( ٝاُغ٤و, ر٘زظ )٤ٌٍِبد اٌُب٤َُّٞ أُٜلهعخ( ٝاُز٢ رٌٕٞ 

 َٓئُٝخ ػٖ أُوبٝٓخ اُؼب٤ُخ ُِٔوًت.

Bricks made by mixing lime and fly ash are, therefore, chemically bonded 

bricks. These bricks are suitable for use in masonry just like common burnt clay 

bricks.  

اُطبثٞم أُٖ٘ٞع ٖٓ فِٜ اُغ٤و ٓغ )اُوٓبك أُزطب٣و( ُنُي ٣ٌٕٞ ٛبثٞم ٓزواثٜ ٤ٔ٤ًبئ٤ب. ٛنٙ اُ٘ٞػ٤خ 

ٓ٘بٍجخ ُلاٍزقلاّ ك٢ اُغلهإ ٓضَ اُطبثٞم اُط٢٘٤ أُؾوٝم. ٖٓ اُطبثٞم رٌٕٞ  

These bricks have the following advantages over the clay brick:  

1. Possess adequate crushing strength as a load-bearing member  

2. Have cement color in appearance, are uniform in shape and smooth in          

finish, require no plastering for building work and consume less mortar 

 3. Are lighter in weight than ordinary clay bricks 

 4. They can produced in desired colors 
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Concrete Blocks 
Background 

A concrete block is primarily used as a building material in the construction of 

walls. It is sometimes called a concrete masonry unit (CMU).  

)اُجِٞى اٌٌُٞٗو٣ز٢( ٣َزقلّ ثٌَْ هئ٢َ٤ ًٔبكح اْٗبئ٤خ ك٢ اُغلهإ. ؽ٤ش اٗٚ ك٢ ثؼ٘ الاؽ٤بٕ  

 ٠َٔ٣) ٝؽلاد اُغلهإ اٌٌُٞٗو٣ز٤خ(.

A concrete block is one of several precast concrete products used in 

construction. The term precast refers to the fact that the blocks are formed and 

hardened before they are brought to the job site.  

أَُزقلٓخ ك٢  ) ِغثمح اٌظة(اُجًِٞبد اٌٌُٞٗو٣ز٤خ ٢ٛ ٝاؽلح ٖٓ ثؼ٘ أُ٘زغبد اٌٌُٞٗو٣ز٢

ؽو٤وخ إ اُجًِٞبد اٌٌُٞٗو٣ز٤خ رْ هُٞجزٜب ٝاًزَجذ  ٤ْ٣و ا٠ُ )ِغثمح اٌظة(الاْٗبءاد. إ ٖٓطِؼ 

   ٜب ا٠ُ ٓٞهغ اُؼَٔ.عِجاُٖلاثخ هجَ 

Most concrete blocks have one or more hollow cavities, and their sides may be 

cast smooth or with a design. In use, concrete blocks are stacked one at a time 

and held together with fresh concrete mortar to form the desired length and 

height of the wall. 

رٌٕٞ َِٓبء اٝ ؽَت اُز٤ْٖٔ ٝاُطِت.  هل ٓؼظْ اُجًِٞبد اٌٌُٞٗو٣ز٤خ ك٤ٜب رغ٣ٞق اٝ اًضو, ٝعٞاٗجٜب

اص٘بء الاٍزقلاّ كبٕ اُجًِٞبد اٌٌُٞٗو٣ز٤خ ٣زْ هٕلٜب ٝث٘بءٛب ٣ٍٞخ ٝهثطٜب ثٞاٍطخ أُٞٗخ ٣ٍٞخ ٢ٌُ 

 رؼط٤٘ب اُطٍٞ ٝالاهرلبع أُطِٞة ُِغلهإ.

Concrete mortar was used by the Romans as early as 200 B.C. to bind shaped 

stones together in the construction of buildings. During the reign of the Roman 

emperor Caligula, in 37-41 A.D., small blocks of precast concrete were used as 

a construction material in the region around present-day Naples, Italy. 

ا٤ُٔلاك ُوثٜ اٌّبٍ اُؾغو اص٘بء ػ٤ِٔبد  هجٍَ٘خ  200ٓٞٗخ أَُ٘ذ اٍزقلٓذ ٖٓ هجَ ) اُوٝٓبٕ ( هجَ 

ثؼل ا٤ُٔلاك, اٍزقلٓذ ٝؽلاد  41-37ك٢ ٍ٘خ  اُج٘بء, ٝفلاٍ كزوح ؽٌْ الآجواٛٞه )                  (

-َجوخ اُٖت( ًٔبكح اْٗبئ٤خ, هوة أُ٘طوخ أُؼوٝكخ ثبُٞهذ اُؾبٙو ثــ )ٗبثًٌٌِٞٗو٣ز٤خ ٕـ٤وح )ٓ

  ا٣طب٤ُب(.

 Much of the concrete technology developed by the Romans was lost after the 

fall of the Roman Empire in the fifth century. It was not until 1824 that the 

English Stonemason Joseph Aspdin developed portland cement, which 

became one of the key components of modern concrete. 

اؿِت اُزٌُ٘ٞٞع٤ب اُز٢ رْ رط٣ٞوٛب ٖٓ هجَ اُوٝٓبٕ كولد ثؼل ٍوٞٛ الآجواٛٞه٣خ اُوٝٓب٤ٗخ ك٢ اُووٕ 

أَُ٘ذ  (                              )          ؽ٤ش ٛٞه الا٤ٌِٗي١ 1824اُقبٌٓ. ٝكولد رٔبٓب ُؾل ٍ٘خ 

      اُجٞهرلاٗل١, ٝاُن١ إجؼ اؽل ٓلبر٤ؼ ٓوًجبد اٌٌُٞٗو٣ذ اُؾل٣ش.

                 

The first hollow concrete block was designed in 1890 by Harmon S. Palmer in 

the United States. After 10 years of experimenting, Palmer patented the design 

in 1900. Palmer's blocks were (20.3 cm) by (25.4 cm) by (76.2 cm), and they 
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were so heavy they had to be lifted into place with a small crane. By 1905, an 

estimated 1,500 companies were manufacturing concrete blocks in the United 

States. 

ٖٓ هجَ )                                  ( ك٢ اُٞلا٣بد  1890اٍٝ ثِٞى ًٌٞٗو٣ز٢ ٓغٞف رْ ر٤ٖٔٔٚ ك٢ 

ثًِٞبد )ثبُٔو(  .1900افزوع )ثبُٔو( اُز٤ْٖٔ ٍ٘خ ( ٍ٘ٞاد ٖٓ اُزغبهة 10أُزؾلح الآو٤ٌ٣خ. ٝثؼل )

علا ٣ٝزْ ؽِٜٔب ثٞاٍطخ ًو٣ٖ ٕـ٤و. اُٞىٕ ٍْ ؽ٤ش ًبٗذ صو٤ِخ  76.2*25.4*20.3ًبٗذ ثو٤بً 

ّوًخ ًبٗذ رٖ٘غ اُجِٞى اٌٌُٞٗو٣ز٢ ك٢ اُٞلا٣بد أُزؾلح.   1500ثؾلٝك  1905ثؾٍِٞ ػبّ   

These early blocks were usually cast by hand, and the average output was about 

10 blocks per person per hour. Today, concrete block manufacturing is a highly 

automated process that can produce up to 2,000 blocks per hour. 

. ٍبػخ /ّقٔ  /ثًِٞبد  10ٛنا اُ٘ٞع ٖٓ اُجًِٞبد ًبٗذ ػبكح رٖت ٣ل٣ٝب, ٝٓؼلٍ الاٗزبط ًبٕ روو٣جب 

 2000آب ك٢ اُٞهذ اُؾبٙو كبٕ ٕ٘بػخ اُجِٞى اٌٌُٞٗو٣ز٢ رزْ ثؼ٤ِٔبد ػب٤ُخ اُزو٤٘خ ٝاُز٢ ر٘زظ ُؾل 

 ثًِٞخ ك٢ اَُبػخ 

Raw Materials اٌّٛاد اٌخاَ             

The concrete commonly used to make concrete blocks is a mixture of powdered 

Portland cement, water, sand, and gravel. This produces a light gray block with 

a fine surface texture and a high compressive strength.  

 ٝأُبء أَُ٘ذ اُجٞهرلاٗل١ َٓؾٞم ٖٓ ف٤ِٜ ٢ٛ اٌٌُٞٗو٣ز٢ اُجِٞى ُٖ٘غ ػبكح أَُزقلٓخ اُقوٍبٗخ

.ػب٤ُخ ٙـٜ ٝهٞح ٍطؼ ٗبػْ ٓغ خكبرؾ خهٓبك٣ ًزِخ ٣٘زظ ٛنا. ٝاُؾ٠ٖ ٝاُوَٓ  

A typical concrete block weighs (17.2-19.5 kg). In general, the concrete mixture 

used for blocks has a higher percentage of sand and a lower percentage of 

gravel and water than the concrete mixtures used for general construction 

purposes.  

(. ػٔٞٓب اُق٤ِٜ أَُزقلّ ك٢ ٕ٘بػخ اُجِٞى ٣ؾز١ٞ 19.5-17.2ُِجِٞى ٣زواٝػ ث٤ٖ )اُ٘ٔٞمع٢  اُٞىٕ

ٝأُبء ٖٓ ُِقِطبد اُقوٍب٤ٗخ أَُزقلٓخ ػٔٞٓب  َٝٗجخ اهَ ٖٓ اُؾ٠ٖػ٠ِ َٗجخ ػب٤ُخ ٖٓ اُوَٓ 

 ُلاؿواٗ الاْٗبئ٤خ

This produces a very dry, stiff mixture that holds its shape when it is removed 

from the block mold. 

If granulated coal or volcanic cinders are used instead of sand and gravel, the 

resulting block is commonly called a cinder block. This produces a dark gray 

block with a medium-to-coarse surface texture, good strength, good sound-

deadening properties, and a higher thermal insulating value than a concrete 

block. A typical cinder block weighs (11.8-15.0 kg). 

        اُجوًب٢ٗ ثللا ٖٓ اُوَٓ ٝاُؾ٠ٖ كبٕ اُجِٞى اُ٘برظ ٣ؼوف ثبٍْ اُغٔواما اٍزقلّ اُلؾْ أُلهط اٝ 

 فْ٘خ, ٓوبٝٓزٚ ع٤لح, –( ٛنا أُ٘زظ ُٞٗٚ اٍٞك ؿبٓن ٓغ ٗؼٞٓخ ٍطؼ ٓزٍٞطخ                    )  

ٝفٖبئٔ ع٤لح ُزقل٤ق اُٖٞد, ٓغ ػيٍ ؽواه١ ػب٢ُ ٓوبهٗخ ثبُجِٞى اٌٌُٞٗو٣ز٢ اُؼب٢ُ. ٝىٗٚ 

   (ًـْ. 15.0-11.8اُ٘ٔٞمع٢ ٣زواٝػ ث٤ٖ )
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In addition to the basic components, the concrete mixture used to make blocks 

may also contain various chemicals, called admixtures, to alter curing time, 

increase compressive strength, or improve workability. The mixture may have 

pigments added to give the blocks a uniform color throughout, or the surface of 

the blocks may be coated with a baked-on glaze to give a decorative effect or to 

provide protection against chemical attack. The glazes are usually made with a 

thermosetting resinous binder, silica sand, and color pigments. 

 ٓٞاك ػ٠ِ أ٣ٚب ٣ؾز١ٞ هل اٌُزَ ُٖ٘غ أَُزقلّ اُقوٍب٢ٗ اُق٤ِٜ كبٕ الأٍب٤ٍخ، أٌُٞٗبد ا٠ُ ثبلإٙبكخ

 هبث٤ِخ رؾ٤َٖ أٝ الاٗٚـبٛ،ٓوبٝٓخ  ى٣بكح أُؼبُغخ، ىٖٓ ُزـ٤٤و الإٙبك٤خ، أُٞاك ر٠َٔ ٓقزِلخ، ٤ٔ٤ًبئ٤خ

هل رٚبف ثؼ٘ اٗٞاع الإجبؽ لاػطبء اُجِٞى ُٕٞ ٓٞؽل, اٝ هل ٣ط٠ِ )ثبُطلاء أُيعظ( ٍطؼ  .اُزْـ٤َ

ث٘وْبد اٝ ىفوكبد ٓؼ٤٘خ ُـوٗ اُل٣ٌٞه اٝ ُِؾٔب٣خ ٖٓ اُزؤص٤واد ا٤ٔ٤ٌُبئ٤خ. اُطلاء أُيعظ اُجِٞى 

ٖٓ اُوار٘غبد أُضجضخ ثبُؾواهح اٝ ٤ٌٍِب اُوَٓ ٝ ثؼ٘ الإجبؽ لاػطبء إُِٞ أُ٘بٍت.ػبكح ٣ٖ٘غ   

 

 
 

The Manufacturing Process 

The production of concrete blocks consists of four basic processes: mixing, 

molding, curing, and cubing. Some manufacturing plants produce only 

concrete blocks, while others may produce a wide variety of precast concrete 

products including blocks, flat paver stones, and decorative landscaping pieces 

such as lawn edging. Some plants are capable of producing 2,000 or more 

blocks per hour. 

  اٌخٍؾ, اٌمٌٛثح, اٌّؼاٌدح, اٌرىؼ١ة.ػ٤ِٔخ اٗزبط اُجِٞى رزٖٚٔ اهثؼخ ػ٤ِٔبد اٍب٤ٍخ ٢ٛ: 

 ٖٓ ٝاٍؼخ ٓغٔٞػخ ٣٘زظ هل ا٥فو اُجؼ٘ إٔ ؽ٤ٖ ك٢ كوٜ، قوٍب٤ٗخاُجِٞى اُ ًزَ أُٖبٗغ ثؼ٘ ر٘زظ

 ٝهطغ ،خأَُطؾ اُوٕق ٝؽغبهح اُجِٞى اٌٌُٞٗو٣ز٢ مُي ك٢ ثٔب اُٖت ٍبثوخ اُقوٍبٗخ ٓ٘زغبد

أُيفوكخ. اُطج٤ؼ٤خ أُ٘بظو  

The following steps are commonly used to manufacture concrete blocks. 



CONSTRUCTION MATERIALS 10/27/2017 

  
 

40 
JASIM M. ABD                                                                                 BUILDING AND CONSTRUCTIONS DEPT. 

 

Mixing 

1- The sand and gravel are stored outside in piles and are transferred into 

storage bins in the plant by a conveyor belt as they are needed. The 

portland cement is stored outside in large vertical silos to protect it from 

moisture. 

 ثٞاٍطخ أُٖ٘غ ك٢ رقي٣ٖ ٕ٘بك٣ن ا٠ُ ٗوِٜب ٣ٝزْ أًٞاّ ك٢ اُقبهط ك٢ ٝاُؾ٠ٖ اُوٓبٍ رقي٣ٖ ٣زْ

 ٖٓ ُؾٔب٣زٚ ًج٤وح ػٔٞك٣خ ٕٞآغ ك٢ بفبهع جٞهرلاٗلاُ ٍٔ٘ذالأ رقي٣ٖ ٣زْ. اُؾبعخ ؽَت ٗبهَ ؽياّ

 اُوٛٞثخ

2- As a production run starts, the required amounts of sand, gravel, and 

cement are transferred by gravity or by mechanical means to a weigh 

batcher which measures the proper amounts of each material. 

 أٝ أٌُبئٖ ٛو٣ن ػٖ ٝالأٍٔ٘ذ ٝاُؾ٠ٖ اُوَٓ ٖٓ أُطِٞثخ ا٤ٌُٔبد ٗوَ ٣زْ الإٗزبط، ثلء ػ٘ل

ٓبكح ًَ ٖٓ أُ٘بٍجخ ا٤ٌُٔبد ٣و٤ٌ اُن١ اُٞىٕ ه٤بً عٜبى ا٠ُ ا٤ٌُٔب٤ٌ٤ٗخ ثبٍُٞبئَ  

3- The dry materials then flow into a stationary mixer where they are 

blended together for several minutes. There are two types of mixers 

commonly used. One type, called a planetary or pan mixer, resembles a 

shallow pan with a lid. Mixing blades are attached to a vertical rotating 

shaft inside the mixer. The other type is called a horizontal drum mixer. It 

resembles a coffee can turned on its side and has mixing blades attached 

to a horizontal rotating shaft inside the mixer. 

 ٖٓ ٗٞػبٕ ٛ٘بى .كهبئن ُؼلح ٓؼب ٓيعٜب ٣زْ ؽ٤ش ثذصب فلاٛ ا٠ُ اُغبكخ أُٞاك رزلكن صْ

ٝػبء اُقِٜ ٝاُن١ ٣ْجٚ ٝػبء  أًًٝٞج٢(  ٣ؼوف ثـ ) ،اؽلٛٔب. اٍزقلآٜب ٤ْ٣غ اُز٢ اُقلاٛبد

.اُقلاٛ كافَ اُوأ٢ٍ اُلٝهإ ػٔٞك ٓغ اُقِٜ ّلواد اهكبم ٣زْٙؾَ )ه٤َِ اُؼٔن( ٓغ ؽبكخ.   

 . فلاٛ ٛجَ أكو٠َٔ٣٢ اُ٘ٞع ا٥فو آب    

4- After the dry materials are blended, a small amount of water is added to 

the mixer. If the plant is located in a climate subject to temperature 

extremes, the water may first pass through a heater or chiller to regulate 
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its temperature. Admixture chemicals and coloring pigments may also be 

added at this time. The concrete is then mixed for six to eight minutes. 

ٓ٘طوخ  ك٢ ٓٞعٞكا أُٖ٘غ ًبٕ اما. اُقلاٛ ا٠ُ أُبء ٖٓ ٕـ٤وح ٤ًٔخ رٚبف اُغبكخ، أُٞاك فِٜ ثؼل

 ُز٘ظ٤ْ ٓجوك أٝ ٍقبٕ ػجو أٝلا ا٤ُٔبٙ هرٔو هل ،أُ٘قلظخ اٝاُؼب٤ُخ اُؾواهح ُلهعبد فبٙغ ٓ٘بؿماد 

 فِٜ ٣زْ صْ,  اُٞهذ ٛنا ك٢ اُز٣ِٖٞ ٝإٔجبؽ ا٤ٔ٤ٌُبئ٤خ أُٞاك اٙبكخ أ٣ٚب ٣ٌٖٝٔ .ؽواهرٚ كهعخ

افوٟ. كهبئن صٔب٢ٗ ا٠ُ ٍذ ُٔلح اُقوٍبٗخ  

Molding اٌمٌٛثح            

5-  Once the load of concrete is thoroughly mixed, it is dumped into an 

inclined Concrete Block bucket conveyor and transported to an elevated 

hopper. The mixing cycle begins again for the next load. 

 هبكًٝ ا٠ُ ٗوِٚ ٣ٝزْ ٓبئَ كُٞ ٗبهَ ك٢ ّؾٜ٘ب ٣زْ كه٤ن، ثٌَْ اُقوٍبٗخ ؽُٔٞخ فِٜ ٣زْ إٔ ٝثٔغوك

.أُوجَ ِزؾ٤َُٔ أفوٟ ٓوح اُقِٜ كٝهح رجلأ. ٓورلغ  

6- From the hopper the concrete is conveyed to another hopper on top of the 

block machine at a measured flow rate. In the block machine, the 

concrete is forced downward into molds. The molds consist of an outer 

mold box containing several mold liners. The liners determine the outer 

shape of the block and the inner shape of the block cavities. As many as 

15 blocks may be molded at one time. 

٤ِٜ( ا٠ُ هٔغ ٓقو٢ٛٝ افو ٓٞعٞك ك٢ اػ٠ِ ٓبً٘خ ٕ٘غ ٖٓ اُؤغ أُقو٢ٛٝ ٣زْ ٗوَ اٌٌُٞٗو٣ذ )اُق

اُجِٞى ٝمُي ثَ٘جخ رلكن صبثزخ. ك٢ ٓبً٘خ اُجِٞى ٣زْ ًجٌ اُق٤ِٜ ا٠ُ الاٍلَ كافَ اُوٞاُت. اُوٞاُت 

ٓٞعٞكح ك٢ ٕ٘لٝم اًجو ٣ؾز١ٞ ػ٠ِ ػلح هٞاُت ٓٞٙٞػخ ثٌَْ َٓزو٤ْ. ٝك٤ٜب هٞاُت ٝاٌّبٍ رؼط٤٘ب 

ثًِٞخ ك٢ ًَ ٓوح. 15ٌٔبئٖ هل رٌجٌ ٌَّ اُزغب٣ٝق ُِجِٞى. ثؼ٘ اُ  

7- When the molds are full, the concrete is compacted by the weight of the 

upper mold head coming down on the mold cavities. This compaction 

may be supplemented by air or hydraulic pressure cylinders acting on the 

mold head. Most block machines also use a short burst of mechanical 

vibration to further aid compaction. 

 رغب٣ٝق ػ٠ِ ٣٘يٍ اُن١ اُؼ١ِٞ اُوبُت هأً ٝىٕ ٖٓ اُقوٍبٗخ ٙـٜ ٣زْ ٓٔزِئخ، اُوٞاُت رٌٕٞ ػ٘لٓب

 ػ٠ِ رؼَٔ اُز٢ ا٤ُٜله٢ٌ٤ُٝ أٝ اُٜٞاء ٙـٜ اٍطٞاٗبد ثٞاٍطخ اُٚـٜ ٛنا اٍزٌٔبٍ ٣ٌٖٝٔ. اُوبُت

ُي٣بكح اُوٓ.ُلزوح ه٤ٖوح   ا٤ٌُٔب٢ٌ٤ٗ الاٛزياى ٌٓبئٖ ٕ٘بػخ اُجِٞى اٌٌُٞٗو٣ز٢ ٓؼظْ .اُوبُت هأً  

 

8-  The compacted blocks are pushed down and out of the molds onto a flat 

steel pallet. ا٠ُ ٍطؼ  ً٘خ ٝاُوبُتاُجِٞى أُوٕٞٓ ع٤لا ٣زْ ككؼٚ ُلاٍلَ ٝاُقوٝط ٖٓ أُب

.َٓز١ٞ  
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Curing اٌّؼاٌدح          
Concrete blocks are left to dry for 24 hours outdoors. After that, water spraying 

will continue for several days until the appropriate strength is acquired. 

 ُؼلح ثبُٔبء اُوُ ػ٤ِٔخ رَزٔو مُي ثؼل. اُطِن اُٜٞاء ك٢ ٍبػخ ٤٢ ُٔلح ُزغق اُقوٍب٤ٗخ اٌُزَ رزوى ٣زْ

.أُ٘بٍجخ أُوبٝٓخ اًزَبة ُؾ٤ٖ ا٣بّ  

Cubing اٌرىؼ١ة          

The blocks pass through a cuber which aligns each block and then stacks 

them into a cube three blocks across by six blocks deep by three or four 

blocks high. These cubes are carried outside with a forklift and placed in 

storage. 

What Are The Benefits Of Concrete Masonry? 
 Reasons which makes concrete masonry units best 
choice. 
 

1. Dimensional Accuracy & Symmetry -     دلح الأتؼاد& اٌرٕاظش  

concrete masonry is batch produced moulds and therefore the size can vary 

in only one plane, usually the height, as opposed to other products on the 

market that can vary in length, width and height. 

 

2. Consistency –  الإذغاق                                                                

because concrete masonry is batch produced, the quality of the units is 

consistent within a particular batch. 

3. Versatility -  اٌثشاػح                                                                      
concrete masonry is probably the most versatile masonry product available. 

 

4. Energy efficiency –  وفاءج اٌطالح      concrete masonry is also naturally 

energy efficient, the secret being in its mass. The thermal mass of concrete 

slows down the passage of heat moving through a wall and allows the masonry 

structure to absorb heat instead of passing it through to the inside of the 

building, keeping the inside cool. 

 

 

5. Modular system –  َزذاثح إٌظا        another major architectural 

benefit of concrete masonry is the modular masonry design concept. 
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6. Thermal & Acoustic insulation – ٟاٌؼضي اٌسشاسٞ ٚاٌظٛذ                     

thermal insulation properties are covered above under the heading Energy 

Efficiency. Concrete masonry is a highly suitable material for attenuating noise 

as it is an extremely dense material which reduces the transmission of airborne 

sound. Resistance to sound transmission will obviously increase with wall 

thickness.  

 

7. Resistance to cracking:    ِماِٚح اٌرشمك 

 

8. Fire resistant –  ِماِٚح اٌسش٠ك   concrete masonry is fire resistant. 

 

9. Weatherproof –ِماِٚح اٌرد٠ٛح concrete masonry can be manufactured 

almost totally waterproof with the addition of specialized admixtures. 

 

10. Availability in winter – ذٛفشٖ فٟ اٌشراء  concrete masonry does not have 

to be baked, but cures naturally over time. 

 

11. Cost Effective – when looked at from an overall perspective, concrete 

masonry is completely cost effective. 

 

12. Durability – اٌذ٠ِّٛح  concrete masonry is a highly durable material, 

and is manufactured to resist local exposure conditions for the intended life of 

the building. 

 

13. Environmentally friendly - the use of concrete masonry also 

benefits the environment and promotes sustainable building practice. Not only 

is concrete masonry fully recyclable, but leading manufacturers such as Cape 

Brick are using recycled crushed aggregate in the manufacture of their products. 
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Types of blocks: 
 Concrete blocks 

Its dimension (200x300) mm and its height should not less than 100mm 

(the height less than the length or the height less than 6 times the 

There are 3 types of concrete blocks 

1. Solid block: this block does not have pores except two circular 

Holes Ø 10 cm each. This type of block used in bearing walls the modulus 

of rupture not less than (70 kg /cm3) 

But nowadays this type rarely used due to: 

1- Heavy weight 

2- High cost 

3- Moisture insulation (it keeps the inner moisture for long time) 

4- Difficulty in extended the sanitary and electric services. 

 Hollow blocks 
This block has artificial holes and can be classified in to: 

a) Lightweight hollow block: the weight of this block is light due to the 

use of aggregate have high ratio of pores this type is used for special 

purposes, due to its high cost, such as (adding loads 

b) Regular hollow blocks: can be classified due to its dimensions, and it 

will be named according to its thickness to: 

-block 20 (20x20x40) cm=used in external walls or architectures. 
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-block 15(15x20x40) cm= used in external and internal walls 

-block 12(12x20x40) cm=used in partitions 

-block 10(10x20x40) cm= used in partitions 

-block 4 (4x20x40) cm= used in sliding windows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONSTRUCTION MATERIALS 10/27/2017 

  
 

46 
JASIM M. ABD                                                                                 BUILDING AND CONSTRUCTIONS DEPT. 

Cellular Lightweight Concrete (CLC) 
Cellular Lightweight Concrete (CLC) also known as 

Foamed concrete is one of the most significant type of concrete used 

for construction purposes due to its various advantages and usages over 

traditionally produced concrete. 

الخرسانة الخلوٌة خفٌفة الوزن: وتعرف اٌضا بالخرسانة الرغوٌة وهً واحدة من اهم 

انواع الخرسانة لاغراض البناء بسبب فوائدها واستعمالاتها المتنوعة التً تمتاز بها عن 

 الخرسانة التقلٌدٌة.

  
 

Foamed concrete is manufactured by mixing   :تصنع الخرسانة الخلوٌة من 

1- Portland cement,  

2- sand,  

3- fly ash,  

4- water  

5- preformed "foam"  

Cellular lightweight concrete can be produced at building sites using 

machines and moulds devised for normal concrete at ambivalent 

conditions. 

 وقوالب آلات باستخدام البناء مواقع فً الوزن الخفٌف الخلوٌة الخرسانة إنتاج وٌمكن

تحت مختلف الظروف. للخرسانة  
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One of profound characteristics of specially formulated foamed 

concrete is the self-compacting property wherein no compaction is 

required and it steadily flows out of a pump outlet to fill mold. Due to 

this property, it can be pumped over major height and distances. 

 لا حٌث الذاتًالرص  خاصٌة هو الرغوٌة للخرسانة التً تم اٌجادها الخصائص من واحدة

 الخاصٌة، هذه بسبب ,القالب لملء مضخةال منفذ من تلقائً بشكل وتتدفق ,رصال ٌلزم

بعٌدة. والمسافات كبٌر ارتفاع على ضخها ٌمكن  

Constituents of Cellular Lightweight Concrete 

Important constituents of cellular lightweight concrete are: 

 Foam, 

 Fly ash, and 

 Cement 

Foam: The foam generator is employed to produce stable foam by 

using an appropriate agent. The air content is maintained at 40 to 80 

percent of the total volume. The size of the bubbles differs from 

around 0.1 to 1.5 mm in diameter. The main raw material for foaming 

is Genfil and its organic substance. 

 ٓؾزٟٞ ػ٠ِ اُؾلبظ ٣زْ .ٓ٘بٍت ػبَٓ ثبٍزقلاّ صبثزخ هؿٞح لإٗزبط اُوؿٞح ُٓٞل اٍزقلاّ ٣زْ

 ؽٞا٢ُ ٖٓ ٣قزِق اُلوبػبد ؽغُِْقوٍبٗخ.  ا٢ٌُِ اُؾغْ ٖٓ أُئخ ك٢ 00 ا٠ُ 40 ك٢ اُٜٞاء

.اُؼ٣ٞٚخ ٛبٝٓٞاك ع٤٘ل٤َ ٛٞ وؿٞحُِ اُوئ٤َ٤خ اُقبّ أُٞاك. اُوطو ك٢ ِْٓ 1.5 ا٠ُ 0.1  

Fly ash: Generally considered as an industrial waste, it’s not easy to 

dispose of fly-ash easily. Since Fly-ash is one of the key ingredients 

of cellular lightweight concrete, it resolves the issue of disposal and at 

the same time it’s very economical. For same reason, foamed concrete 

is considered environment friendly. 

ثٔب إ ٣ؼزجو)اُللا١ اُ( ٖٓ أُقِلبد اُٖ٘بػ٤خ, ٝاُز٢ ٤ٌُ ٖٓ اََُٜ اُزقِٔ ٜٓ٘ب. 

ٌِْٓخ اُوٓبك أُزطب٣و ٝاؽل ٖٓ أٌُٞٗبد اُوئ٤َ٤خ ُِقوٍبٗخ فل٤لخ اُٞىٕ, كبٗٚ ٣ؾَ 

اُزقِٔ ٖٓ أُقِلبد ٝك٢ ٗلٌ اُٞهذ كبٗٚ ٣ٌٕٞ اهزٖبك١ علا. ُٝ٘لٌ اَُجت اػلاٙ رؼزجو 

 اُقوٍبٗخ اُوؿ٣ٞخ ٕل٣وخ ُِج٤ئخ.
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  Cement: Cellular lightweight concrete is homogenous combination 

of Portland cement, cement-silica, cement-pozzolana, lime-pozzolana; 

lime-silica pastes having identical cell structure obtained using      

gas-forming chemicals of foaming agents at measured levels. 

Production of Cellular Lightweight Concrete 

 أراج اٌخشعأح اٌخ٠ٍٛح خف١فح اٌٛصْ 

1. Batches of cellular lightweight concrete is manufactured by 

combining key elements in an ordinary concrete mixer. The 

strength and dry density of the ingredients differ based on its 

composition and air pocket content. 

 اُؼ٘بٕو ث٤ٖ اُغٔغ فلاٍ ٖٓ اُٞىٕ فل٤لخ اُق٣ِٞخ اُقوٍبٗخ ٖٓ ككؼبد ر٤ٖ٘غ ٣زْ

رقزِق ؽَت هٞح ًٝضبكخ . أُوبٝٓخ ٝاٌُضبكخ اُؼبك٣خ اُقوٍبٗخ فلاٛخ ك٢ اُوئ٤َ٤خ

  روا٤ًجٜب ٝٓؾزٟٞ اُٜٞاء ك٤ٜب.

2. Continuous Cellular Lightweight Concrete is produced by 

mixing light mortar and preformed foam under pressure in a special 

static mixer. 

ُِٔٞٗخ فل٤لخ اُٞىٕ ٝاكّٞ  أَُزٔواُقِٜ  ٖٓ فلاٍ اُٞىٕ فل٤لخ اُق٣ِٞخ اُقوٍبٗخ اٗزبط ٣زْ

 رؾذ ٙـٜ ٓؼ٤ٖ ك٢ فلآ فبٓ.
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Density of Cellular Lightweight Concrete 

 وثافح اٌخشعأح اٌخ٠ٍٛح خف١فح اٌٛصْ

The variable density is described in terms of kg per m³. The density of 

regular concrete is normally measured at 2400 kg/m³ whereas the 

density of the foamed concrete ranges from 400 kg/m3 to 1,800 

kg/m3. 

 2400(. ًضبكخ اٌٌُٞٗو٣ذ الاػز٤بك١ ثؾلٝك 3اُزـب٣و ك٢ اٌُضبكخ ٣ٞٙؼ ثٞؽلاد )ًـْ/ّ 

 1800ا٠ُ  3ًـْ/ّ 400ث٤٘ٔب ًضبكخ اُقوٍبٗخ اُوؿ٣ٞخ فل٤لخ اُٞىٕ رزواٝػ ث٤ٖ  3ًـْ/ّ

. 3ًـْ/ّ  

The density of cellular lightweight concrete can be effectively 

determined by introducing foam formed utilizing a foam-generator. 

Using fly-ash based CLC lowers the density but it has absolutely no 

effect on the overall strength of the structures. Large volume is 

notably realized even with low quantity of concrete. 

 

Density Ranges and their Significance 

Foamed concrete is produced in varied ranges for different purposes: 

 اُقوٍبٗخ اُق٣ِٞخ ر٘زظ ثٔل٣بد ًضبكخ ٓقزِلخ لاؿواٗ ٓقزِلخ:

1. The lower densities (400 –600 kg/m3): CLC at this range of 

density are ideal for thermal and sound insulations. They act as 

resistance against fire accidents, termite and moisture absorbent.  

2. The medium densities (800-1000 kg/m3): This density of foamed 

concrete in attained for manufacturing pre- cast blocks for non-load-

bearing walls. The size of blocks may vary based on the design and 

construction requirements. 

 The high densities (1200kg/m3 to 1800 kg/m3). This is structural- 

grade material used for: 

 Construction of load-bearing walls and ceilings of low rise 

structures.  

 Formation of partitioning walls      
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 Production of pre-cast blocks for load -bearing brickwork. 

 

Advantages of Cellular Lightweight concrete 

Cellular lightweight concrete has several advantages associated with 

their applications: 

1. Lightweight 

2. Fire resistant 

3. Thermal insulation 

4. Sound absorption and Acoustical Insulation 

5. Environmental Friendly 

6. Cost-efficient 

7. Termite proof and resistant towards freezing issues. 

Density (kg/m3) Applications 

 

 

 

 

300 to 600 kg/m3 

Lightweight and insulating cements for floor foundation, 

for heat insulation and slope for flat roofs, rigid floor 

foundation, tennis court foundation, interspaced concrete 

filling, raceways insulation; thermos insulating blocks, 

steel structures fireproofing, tunnels and pipelines 

compensating mass, dumps, foundation and coverings. 

 

600 to 900 kg/m3 

Stables and pig-sites foundations; industrial foundations, 

partition and tamponing slabs,اُٞاػ اُزؾ٤ْخ ceiling slabs, 

concrete and lightweight concrete mixed panels. 

 

800 to 1200 kg/m3 

Blocks for outside walls, slabs for partitions اُٞاػ ُِزوط٤غ,   

concrete and lightweight concrete mixed panels for 

covering, foundations for elastic floors. 

 

1200 to 1800 kg/m3 

Prefabricated panels for civil and industrial buildings 

plugging; walls casting. 

: ٕت اُغلهإٝاُٖ٘بػ٤خ أُل٤ٗخ ُِٔجب٢ٗ اُٖ٘غ َٓجوخ أُٞاػ  



CONSTRUCTION MATERIALS 10/27/2017 

  
 

51 
JASIM M. ABD                                                                                 BUILDING AND CONSTRUCTIONS DEPT. 

1. Lightweight: Cellular lightweight concrete is low on weight and 

thus it has a positive impact on weight management of building 

material and craning work. Normal concrete on the other hand is very 

dense and it’s difficult to work on it especially once it sets into a 

form. 

2. Fire resistance: In CLC, the air pockets in its structure are 

responsible for high resistance to fire breakout. Irrespective of density 

range CLC walls are non-combustible and can endure fire breakout 

for hours. 

3.Thermal insulation: At reduced density foamed concrete acts as a 

perfect thermal insulator. Although at this density it has absolutely no 

structural reliability in terms of strength. 

4. Sound absorption and Acoustical Insulation: The low density 

increases acoustical insulation            

5. Environmental Friendly: Fly ash based cellular lightweight 

concrete is suitable for surrounding because fly-ash is one of the by-

products of industrial waste. 

6. Cost-efficient: Apart from fruitful application of industrial waste 

addition of fly ash also saves considerable amount of investment on 

cement products. Hence it substantially diminishes cost of 

construction. 

7. Cellular light weight concrete is also termite proof and resistant 

towards freezing issues.  
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خٍطاخ خشعأح خ٠ٍٛح خف١فح اٌٛصّْٔارج   
Table-: Sample mix proportion for cement, sand, fly ash foamed concrete  

Required 

density 

(kg/m3) 

Required 

Compressive 

Strength at 28-

day (N/mm2) 

W/C+FA 

ratio 

OPC 53 

grade 

(kg) 

Fly 

ash 

(kg) 

Fine sand 

passing 4 

mm IS 

sieve (kg) 

Water 

(kg) 

1200 6.5 0.55 294 126 549 231 

1400 12.0 0.50 336 144 680 240 

1600 17.5 0.45 378 162 817 243 

1800 25.0 0.40 420 180 960 240 

 

Applications of Cellular Lightweight Concrete 

 Cellular lightweight concrete is utilized as thermal insulation in 

the form of bricks and blocks over flat roofs or non-loading 

walls. 

 Bulk filling by applying relatively low strength material for old 

sewer pipes, wells, unused cellars and basements, storage tanks, 

tunnels and subways. 

 Production of heat-insulated light wall panel. 

 Maintain Acoustical balance of concrete. 

 Manufacture cement and plaster-based light plate. 

 Production of special of light heat resistant ceramic tiles. 
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 For soil water drainage purposes. 

 Application in the bridge to prevent freezing. 

 Utilized for tunnel and shaft filling and lightweight concrete 

manufacturing. 

 Production of Perlite plaster and Perlite lightweight concrete. 
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    TERRAZO FLOORING 

 
 

INTRODUCTION:  

 

Terrazzo is also called Venetian mosaic. It is essentially a decortitive 

concrete in which the aggregate is marble chips and the matrix is 

white colored or grey cement. It was first used in Venice where there 

were plenty of marble chips resulting from marble statue work. It is 

used not only for floors but also for skirting, walls, door frames, 

staircases, counter tops, etc. 

There are two methods of laying the terrazzo flooring—"terrazzo tile 

work" and "terrazzo mix laid in situ". 

Terrazzo is a composite material, poured in place or precast, 

which is used for floor and wall treatments.  

٢ٛٝ ٓبكح ٓوًجخ رٖت ٓٞهؼ٤ب أٝ رٌٕٞ َٓجوخ اُٖ٘غ ٝاُز٢ رَزؼَٔ ُلإًَبء 

 الأه٤ٙبد أٝ رـ٤ِق اُغلهإ

It consists of chips of marble, quartz, granite, glass, or other 

suitable material, poured with a cementitious binder (for chemical 

binding), polymeric (for physical binding), or a combination of both.  

 أفوٟ ٓٞاك أ١ أٝ اُيعبط أٝ اُغوا٤ٗذ أٝ اٌُٞاهري أٝ اُوفبّ ٖٓ ههبئن ٖٓ ٝرزٌٕٞ

 ٓي٣ظ أٝ ،(أُبك١ ُِوثٜ) ث٤ُٞٔو١ أٝ ،(ا٤ٔ٤ٌُبئ٢ ُِوثٜ) أٍٔ٘ز٢ هاثٜ ٓغ رٖتٝ ٓ٘بٍجخ،

ٓؼب الاص٤ٖ٘ ٖٓ  

Metal strips divide sections, or changes in color or material in a 

pattern. Additional chips may be sprinkled a top the mix before it sets. 
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After it is cured it is ground and polished smooth or otherwise 

finished to produce a uniformly textured surface. 

Terrazzo was created by Venetian construction workers as a low- cost 

flooring material to surface the patios around their living quarters.  

 

TERRAZZO TILEWORK 

IS 1143-1959, Code of Practice for Laying and Finishing of Cement 

Concrete Floor Tiles, gives the method of laying these tiles. Terrazzo 

tiles are used for flooring, rises of steps, skirting &do, etc. The 

materials used and the method of preparation of terrazzo tiles are 

described in the book on Building Materials. The work is carried out 

as described further. 

 

Laying of Tiles 

Tiles laid as flooring. When tiles are laid as flooring, it can be laid 

on- a subgrade of concrete in case of ground floor or on RCC slab in 

case of top floors. This subgrade should have a sufficiently rough 

surface for bonding. It is cleaned, wetted and mopped before the tiles 

are laid.  

ػ٘لٓب ٣زْ ٝٙغ اُجلاٛبد ًؤه٤ٙبد, كبٗٚ ٣ٌٖٔ ٝٙؼٜب ػ٠ِ ٛجوخ أٍبً ٖٓ اٌٌُٞٗو٣ذ 

ك٢ ؽبُخ اُطبثن الاه٢ٙ اٝ ػ٠ِ ٍوق ٖٓ اُقوٍبٗخ أَُِؾخ ك٢ ؽبُخ اُطٞاثن اُؼ٣ِٞخ. 

ٛجوخ الاٍبً ٣غت إ ٣ٌٕٞ ٍطؾٜب ك٤ٚ فْٞٗخ ًبك٤خ ُـوٗ اُوثٜ. ٣غت إ ر٘ظق ٝرجَِ 

 ٝرٌٌ٘ هجَ ٝٙغ اٌُب٢ّ. 

Brushing with cement slurry will help the adhesive of mortar. The 

bonding of the tiles should be in mortar. The mortar can be lime surki 

mortar (1: 1: 2), lime mortar (1 : 3) or cement mortar (1 : 6).  

ِوثٜ ك٢ اٌُب٢ّ ٣غت هّٜب ثطجوخ ٖٓ ٓؾٍِٞ أَُ٘ذ ٍٞف ٣َبػل ػ٠ِ اُزلإن ُِٔٞٗخ. ُ

   :إ ٣ٌٕٞ ك٢ أُٞٗخ. إُٔٞ هل رٌٕٞ

lime surki mortar (1:1:2), lime mortar (1:3) or cement mortar (1: 3). 

 

The thickness of the mortar can be maximum of 30 mm for 25-30 mm 

tile and minimum 10 mm for 20-25 mm thick tile. (The thickness of 

mortar is to be approximately equal to the thickness of the tile.) 

If lime mortar is used, it is spread, tamped and corrected to proper 

levels. It is allowed to harden for a day before the tiles are set. 

 10ِْٓ ًٝؾل أك٠ٗ  30-25ِْٓ ٌُِب٢ّ ثَٔي  ٠ٖ30 ٍٔي أُٞٗخ ٌٖٓٔ إ ٣ٌٕٞ ًؾل أه

 ِْٓ. روو٣جب ٍٔي أُٞٗخ ٣ٌٕٞ َٓب٣ٝب َُٔي اٌُب٢ّ.
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 If cement mortar is used, it is spread, tamped and screeded to proper 

levels. The mortar is allowed to harden but not completely and the 

tiles are laid on it while the mortar is still green. 

لى ٝرَٟٞ ا٠ُ أَُ٘ٞة أُ٘بٍت. ٣َٔؼ ُِٔٞٗخ أما اٍزؼِٔذ ٓٞٗخ أَُ٘ذ, كبٜٗب ر٘ضو ٝر

 ثبُزِٖت ه٤ِلا ٌُٖ ٤ٌُ ٤ًِب ٣ٝزْ ٝٙغ اٌُب٢ّ ػ٤ِٜب ث٤٘ٔب ٓبرياٍ أُٞٗخ هٛجخ.  

 

(Terrazzo tiles can be laid in the same way as we lay ceramic tiles 

Over the mortar, a bedding of neat cement slurry of the consistency of 

honey is spread at the rate of 4.4 kg of cement per sq m  

٣ٌٖٔ ٝٙغ ًب٢ّ أُٞىائ٤ي ث٘لٌ ٛو٣وخ ٝٙغ اٌُب٢ّ ا٤َُوا٤ٓي ػ٠ِ ٛجوخ أُٞٗخ, ٣زْ 

ٌَُ ٝاؽل ٓزو ٓوثغ   ًـْ ٍٔ٘ذ 4.4ػَٔ ٓؾٍِٞ ٖٓ أَُ٘ز٢ ٣ٝوُ ثَ٘جخ   

 

 The tiles are washed clean and fixed over the bedding one after the 

other, each tile being gently tapped with a wooden mallet till it is 

properly bedded and in line with the adjoining tile. The joint must be 

kept as thin as possible not exceeding 1.5 mm and in a straight line or 

to suit the required pattern. The surface of the tiles must be frequently 

checked with a straight edge at least 2 meter long so as to obtain a 

true surface with the required slope. 

 

 

Grouting, Curing, Grindings and Finishing of Tile work 
Some factories deliver terrazo tiles to the site after an initial first, one 

or even two, grindings in the factory. Such terrazzo tiles will have the 

second grinding, then cured and finally grind for the third time and 

polished floor is put for final use. 

ثؼ٘ أُٖبٗغ رَِْ اٌُب٢ّ ُِٔٞهغ ثؼل اعواء اُغ٢ِ ثوعخ ٝاؽلح اٝ اص٤ٖ٘. ٓضَ ٛنا اُ٘ٞع 

٣ؾزبط ا٠ُ ٓؼبُغخ ا٤ُٝخ صْ ٣غ٠ِ ُِٔوح اُضبُضخ ٣ٖٝوَ ثٌَْ ٜٗبئ٢ ػ٠ِ الاهٗ ُلاٍزقلاّ 

 اُٜ٘بئ٢.  

 

Terrazzo work with unground tiles is carried out as follows. The day 

after laying the tiles, all joints are cleaned of cement grout to a depth 

of 5mm by a wire brush. All dust and loose mortar are removed and 

tiles cleaned.  

 ٣زْ اُؼَٔ ثبٌُب٢ّ أُٞىائ٤ي ًٔب ٣بر٢: 

ْٓ ثٞاٍطخ 5َٔ٘ذ اٝ اُْٞائت ثؼٔن ثؼل ٝٙغ اٌُب٢ّ ث٤ّٞ ر٘ظق ع٤ٔغ أُلبَٕ ٖٓ اُ

 كوّبح ؽل٣ل. ٣زْ اىاُخ الاروثخ ٝأُٞٗخ اَُبئجخ ٣ٝ٘ظق اٌُب٢ّ. 
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The joints are then grouted with grey or white cement slurry, if 

necessary, mixed with necessary pigment to match the color of the 

surface. The same cement slurry is also applied to the whole surface 

of the tiles as a thin coat.  

 ٓغ ٓقزِطخ الأٓو، ُيّ اما الأث٤٘، أٝ اُوٓبك١ الأٍ٘ذ ٓؾٍِٞ ٓغ أُلبَٕ ؽْٞ ٣زْ صْ

 أ٣ٚب ) اُْوثذ( الأٍ٘ذ ٓؾٍِٞ ٗلٌ رطج٤ن ٣زْ. اَُطؼ ُٕٞ ٓغ ُزز٘بٍت اُلاىّ اُٖجبؽ

ًطجوخ هه٤وخ.  اُجلاٛ ٖٓ ًبَٓ ٍطؼ ػ٠ِ  

 

This protects the surface from abrasive damage and also to fill any 

pinholes that may be present on the surface. The floor is then cured by 

keeping it wet for a minimum period of 7 days and the second and 

third grinding carried out as described below. 

 ػ٠ِ ٓٞعٞكح رٌٕٞ هل اُز٢ اُضوٞة َُٔء ٝأ٣ٚب اٌُبّطخ الأٙواه ٖٓ اَُطؼ ٣ؾ٢ٔ ٛنا

 اُضب٢ٗ اُغ٢ِٝ أ٣بّ 7 ػٖ روَ لا ُٔلح ػ٤ِٜب هٛجخ اُؾلبظ ٛو٣ن ػٖ ٓؼبُغزٜب ٣زْ صْ. اَُطؼ

:أكٗبٙ ٓٞٙؼ ٛٞ ًٔب ٣٘لن ٝاُضبُش  

 

First ground using a machine with coarse grade grit block (No. 60). 

Water is used profusely during grinding. 

( ٣َزؼَٔ أُبء ثـياهح فلاٍ ػ٤ِٔخ 60اُغ٢ِ الا٢ُٝ ثبٍزؼٔبٍ علا٣خ ُِغ٢ِ اُقْٖ ه٤بً )

 اُغ٢ِ.

 After this first grinding, the surface is thoroughly washed with water 

(to remove all grinding mud), cleaned and mopped. It is then covered 

again with the same cement slurry as used before and cured for 3 to 5 

days. 

 ٣زْ صْ. ٝر٘ظ٤لٜب( اُغ٢ِ ٛؾٖ لإىاُخ) ثبُٔبء ع٤لا اَُطؼ ؿََ ٣زْ ،٢الأُٝ اُغ٢ِ ٛنا ثؼل

أ٣بّ 5 ا٠ُ 3 ُٔلح ٣زوىٝ هجَ ٖٓ اٍزقلّ ًٔب الأٍ٘ذ ٓؾٍِٞ ٗلٌ ٓغ أفوٟ ٓوح رـط٤زٜب  

 

The second machine grinding is then carried out with a fine grade 

No.120 to 150 grit block. The day after the second grinding, a third 

grinding is made with a finer No. 320 to 400 grit block.  

, ا٤ُّٞ اُن١ ٢ِ٣ مُي ٗوّٞ ثؼ٤ِٔخ  150ا٠ُ  120ههْ ثلهعخ ٗؼٞٓخ ػ٢ِٔ اُغ٢ِ اُضب٤ٗخ ر٘لن 

.400ا٠ُ  320ع٢ِ صبُضخ ثلهعخ ٗؼٞٓخ ٖٓ   

 

If necessary, an intermediate grinding with No. 80 grit block may be 

done after the second grinding. In some places (as in restricted areas), 

hand grinding may have to be resorted to. For such cases, the 

carborundum stones used are first grinding — coarse grade No. 60, 
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second grinding — machine grade No. 80, and final grinding — fine 

grade No. 120. 

If the tiles are received from the factory as already grind (with the 

first two grinding), only final grinding is done at the site. This 

considerably saves the time for laying these tiles. 

(Time taken for laying terrazzo tiles is considered as a factor against 

its selection in many places.) 
 

Final finishing: For the final polishing of terrazzo floors, oxalic 

acid is dusted over the surface at the rate of 33 gm per sq m. The 

surface is then sprinkled with water and rubbed hard with a pad of 

woolen rag. On the next day, the floor is wiped clean with a moist rag. 

After laying the floor, no tile should be loose and no part of the floor 

should sound hollow when tamped with a wooden mallet. 

 ؿْ 33 ثٔؼلٍ اَُطؼ ػ٠ِ الأًَب٤ُي ؽٔ٘ ؿجبه ٣زْ ر٤واىٝ، ُلأه٤ٙبد اُٜ٘بئ٢ ُِز٤ِٔغ

 ا٤ُّٞ ك٢. اُٖٞف ٖٓ هطؼخ هٔبُ ٓغ ثْلح ٣ٝلوى ثبُٔبء اَُطؼ ٣وُ صْ. ٓوثغ ٓزو ٌَُ

هٛجخ ٗظ٤لخثٌَْ ع٤ل ثٞاٍطخ هطوخ هٔبُ  الأهٗ َٓؼ ٣زْ اُزب٢ُ،  

ٝلا ٣غت إ ٣ٌٕٞ ا١ عيء ٖٓ  لا ٣٘جـ٢ إ رٌٕٞ أ١ عيء ٖٓ اٌُب٢ّ ٍبئت اُؾوًخ

 الاه٤ٙخ ٣ٖله ٕٞد اُلواؽ ػ٘لٓب ٣ٚوة ثٞاٍطخ هطؼخ ٖٓ اُقْت.
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TYPES OF TERRAZO FLOORING:  
 

1- Epoxy terrazzo: epoxy terrazzo is potentially the type with requires 

the lowest maintenance. And it is also one of the more versatile types 

as it can be used for both flooring and countertop installations.  

 ًٔب ر٘ٞػب أًضو أٗٞاع ٖٓ ٝاؽل أ٣ٚب ٝٛٞ. ٤ٕبٗخ أك٠ٗ ٣زطِت ٛنا اُ٘ٞع إٔ أُؾزَٔ ٖٓ

اٌُٞٗزورٞة ٝػَٔ الأه٤ٙبد ٌُلا اٍزقلآٜب ٣ٌٖٔ  

 

Add to this, the flexibility for design customization is almost 

limitless – in terms of color combination, the aggregate materials that 

can be added.  

ٝٓٞاك  الأُٞإ، رو٤ًجخ ؽ٤ش ٖٓ - روو٣جب ُٜب ؽلٝك لا ز٤ْٖٔاُ ك٢ أُوٝٗخ مُي، ا٠ُ اٙبكخ

.رٚبف إٔ ٣ٌٖٔ اُز٢ اُوًبّ  

One setback of epoxy terrazzo is that is not advisable for exterior use 

as it is unable to withstand the harsher weather conditions; otherwise 

it makes for stunning interior countertops and flooring.  

 هبكه ؿ٤و لأٗٚ اُقبهع٢ ُلاٍزقلاّ ثٚ ٣ٖ٘ؼ لا ٚأٗ ٛٞ (الا٣ج٢ًَٞ ر٤واىٝ) ك٢ ٝاؽل ػ٤ت

  ٓنِٛخٝالأه٤ٙبد  اُلاف٤ِخ ُلأٍطؼ ٣غؼَ كبٗٚ ٝالا ؛اُوب٤ٍخ اُغ٣ٞخ اُظوٝف رؾَٔ ػ٠ِ

 

2- Cement terrazzo: This type of terrazzo is particularly preferred 

for areas with high foot traffic like malls, airport terminals, 

universities because of its durability and the fact that it’s cost-

effective and versatile, design wise. Preferably, during installation 

of cementitious terrazzo, weather conditions have to be suitable to 

ensure that no cracks are formed as a result.  

 ٓواًي ٓضَ ػب٤ُخ )اَُبثِخ( أُوٝه ؽوًخ ٓغ ُِٔ٘بٛن فبٓ ثٌَْ ٣لَٚ اُ٘ٞع ٛنا

 اُزٌِلخ ؽ٤ش ٖٓ كؼبُخ أٜٗب ٝؽو٤وخ ٓزبٗزٚ ثَجت ٝاُغبٓؼبد أُطبه ٝٓؾطبد اُزَٞم

 ٓ٘بٍجخ اُغ٣ٞخ اُظوٝف رٌٕٞ إٔ ٣غت ، ٚرو٤ًج أص٘بء ٣ٝلَٚ،. ٝاُز٤ْٖٔ ز٘ٞع،اُٝ

  .اُْوٞم ؽٍٖٞ ػلّ ُٚٔبٕ
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Extreme care should also be taken in mixing, laying out cement 

terrazzo to ensure that the installation would last as long as 60 

years and onwards.  

 

 
 

3- Rustic terrazzo: Much like epoxy terrazzo only more suitable for 

exterior use because of its smooth and marble-like surface with a 

rough surface added as a means to increase slip resistance. 

 َطؼاُ ثَجت اُقبهع٢ ُلاٍزقلاّ ٓلاءٓخ أًضو الا اٗٚ ر٤واىٝ الا٣ج٢ًَٞ ًج٤و ؽل ا٠ُ ٣ْجٚ

الاٗيلام ٓوبٝٓخ ُي٣بكح ٤ًٍِٞخ ٣ٚبف قْٖاُ َطؼُِ أُْبثٚ ٝاُوفبّ ٌِٓالأ  

 Rustic terrazzo can be found more commonly in outdoor areas of 

hotels, malls, museums, townhouses and most commercial 

establishments with water features like pools, fountains and man-

made waterfalls.  

 ٝأُزبؽق اُزغبه٣خ أُواًيٝ اُل٘بكم ٖٓ اُقبهع٤خ أُ٘بٛن ك٢ ثٌَْ ػبّ إ ٗغلٙ ٣ٌٖٔ

 ٝاُ٘ٞاك٤و اَُجبؽخ ؽٔبٓبد ٓضَ ا٤ُٔبٙ ٝك٢ ٓواكن اُزغبه٣خ أُئٍَبد ٝٓؼظْ ٝأُ٘بىٍ،

الإَٗبٕ ٕ٘غ ٖٓ اُز٢ ٝاُْلالاد  
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4- Sand Cushion Terrazzo: The most prominent characteristic of this 

type of terrazzo is its basic construction. When used as flooring, it is 

made up of different layers of material – such as wire meshes or 

reinforcing, isolation sheets and layers of sand. This is to allow for 

minor defects whilst preventing mirroring on the surface which makes 

it perfect for incorporating designs such as logos and works of art with 

multiple colors.  

 ٖٓ ز٣ٌٕٞ ًؤه٤ٙبد، رَزقلّ ػ٘لٓب. خالأٍب٤ٍ اُج٘بءٛجوبد  ٛٞ اُ٘ٞع ٛنا ٍٔبد ٝأثوى

 ٖٓ ٝٛجوبد اُؼيٍ ٕلبئؼأٝ  اُزؼي٣ي، أٍلاى اُْجٌبد اٝ ٓضَ – أُٞاك ٖٓ ٓقزِلخ ٛجوبد

 ُلٓظ ٓضب٤ُخ ٣غؼِٜب ٓٔب اَُطؼ ػ٠ِ ٖٓ اُظٜٞه طل٤لخاُ ؼ٤ٞةاُ ٣َٔؼ ُ٘ب ٓ٘غ  ٛناٝ. اُوٓبٍ

ٓزؼلكح أُٞإ ٓغ اُل٤٘خ ٝالأػٔبٍ اُْؼبهاد ٓضَ اُزٖب٤ْٓ  

 

 

TERRAZZO INSTALLATION 
 

Terrazzo flooring consists of:  

(1) Concrete bed,  

(2) Mortar bed, 1- 5 cm of cement mortar (cement sand mixture 1:3),  

(3) Metal strips,  

(4) Marble cheeps 3 to 6mm. 

 

Terrazzo is concrete containing marble chipping as an aggregate. 

Terrazzo mixture is made up of cement and marble chips in different 

proportions.  

اٌُب٢ّ  ف٤ِٜ ٣زٌٕٞ. اُوفبّ ٖٓ هطغ ػ٠ِ رؾز١ٞ فوٍبٗخػجبهح ػٖ  ٛٞ (ز٤واىًٝب٢ّ )اُ

.ٓقزِلخ ثَ٘ت اُوفبّ ٝههبئن الإٍٔ٘ذ ٖٓ . 

First of all, a concrete bed is formed as a base course which is covered 

by tarred paper. Over this, a layer of rich mortar is spread. This 

mortar bedding is struck off about 2.5 to 7.5 cm below the finished 
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floor level. After that metal dividing strips of 20 gauges in thickness 

are inserted into the mortar base and the terrazzo covering. After the 

mortar base has hardened the terrazzo mixture is placed at the top 

level of the dividing strips. After the terrazzo mixture has hardened 

the surface is ground by hand or by a machine. After cutting we use 

waxing for glazing floor. 

CHARACTERISTICS OF TERRAZZO: 

 Composition: Marble, granite, quartz and/or glass chips mixed 

with Portland cement or epoxy resin.  

 Durability: Terrazzo is man-made, but with natural materials like 

marble or other stone pieces and a sand/cement mix. Because of 

its all-natural material, Terrazzo lasts so long.  

 Physical Characteristics: Terrazzo flooring is hard, heavy, durable 

and long lasting.  

 Seamless flooring:  ارضٌة سلسة Terrazzo floors are poured and 

polished at the site and so has a seamless appearance.  

 Porosity: Terrazzo is impenetrable to water.  

 Scratches: Terrazzo floors tend to take scratches because of the 

embedded Marble pieces.  

 Stains: Terrazzo floors are not completely stain-resistant.  

 Choices: Terrazzo is available in a wide choice of colors, textures, 

and shapes.  

 Cost: Terrazzo is relatively expensive as it needs specialized 

installation.  

 Maintenance: Terrazzo flooring is easy to maintain because of its 

shiny surface.  

 Green rating: Terrazzo is made of natural materials and doesn't 

harm the environment. Also it is recyclable.  
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ADVANTAGES OF TERRAZZO FLOORING: 

1- Durable: It is very durable material. This type of flooring should 
last a lifetime if maintained properly.  

2- Dense: Terrazzo flooring is very dense and if sealed well, is 
impermeable to water.  

3- Water resistant: It is nearly impenetrable to water due to its 
low moisture absorbency and hydrophobic nature (non-affinity 
for water). Therefore, it keeps the floor from harboring 
bacteria.  

4- Easy to maintain: It requires less and inexpensive maintenance. 
You simply have to sweep up the floor often to remove the 
dust that can act as an abrasive.  

5- Cool under foot: It is cool under feet.  
6- Appearance: Terrazzo provides an elegant look to a room as it 

almost looks like Granite. Because of the unique way that 
terrazzo flooring is made, it is quite unlike any other flooring 
and no two floors will be exactly alike.  

7- Environment-friendly: Terrazzo flooring doesn't harm the 
environment. It is constructed out of all natural materials 
including sand, marble, and other types of stone. You can even 
recycle this type of floor.  
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DISADVANTAGES OF TERRAZZO FLOORING: 

 

1- Professional installation: Terrazzo flooring can only be installed 

by a professional because it is made, poured and cured at the 

point of installation.  

2- Relatively expensive: Because of the specialized installation, 

the upfront cost is considerably higher than resilient flooring 

but when viewed long-term, it can actually be less expensive.  

3- Slippery: Terrazzo can be slippery when wet.  

4- Hard underfoot: Terrazzo doesn't have any cushioning, so it will 

be hard to stand on for an extended period of time.  

5- Cold: It is a good conductor of heat so it leads to a lot of heat 

loss in room heating.  

6- Stains: Terrazzo tiles are prone to stain marks caused by acidic 

substances like vinegar and tamarind.  

7- Maintenance: Terrazzo requires heavy polishing at the time of 

laying. Periodic polishing is required to maintain that shine.  
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APPLICATIONS OF TERRAZO FLOORING 

 Terrazzo is a durable, long lasting and cheaper option to marble 
and granite flooring. It is used in entryways, the entire house 
and public and commercial buildings.  

           
TERRAZZO FLOOR-COMMERCIAL BUILDING          TERRAZZO FLOOR-OUTDOOR 
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 Terrazzo is hypoallergenic and is water and bacteria-resistant. 
For these reasons, it is often used in kitchens, bathrooms, 
laundries and recreation rooms.  

 
   TERRAZZO FLOOR-KITCHEN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


