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Principle Properties of Construction Materials
eLid) 3 gl 33 W) iliasl)
Introduction
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Classification of Building Materials

1- According to the chemical components

L mall it 2 pall ) Lot (ary crplil ) gal AiliasSl) s gSall Ui g
Sl il e diS jall ) gall g &y guzand) 2 gall
. (Metal: Steel, Iron, Aluminum, Copper, Various Types of Alloys

4 Inorgamc{

. Metalloid: Natural Stone, Cement, Concrete, Glass, Bumed Soil Products,ctc.
Materials

Mctal-metalloid Composition: Reinforced Concrete, etc.

Building ) Organic: w4 pragtics, Synthetic Rubber, Petrolcum Asphalt,ctc.
Matcrials )| Materials

\_Materials Reinforced Plastics, cte.

Composite { Inonzanic Mtal-Organic Composition: Polymer Concrete, Fiberglass
Metal-Organic Composition: Light Mctal Sandwich Pancls, ctc.

2. According to the functions of materials:
Rl 1 3 sl 5 Al o) sl ) g (S L3l
Structural Materials :
saac Y5 #1510 5 o jall dandiadl o sall e cdlalal) gliaclS Ll axaing
Functional Materials :
3 ga g celall A ladl 5 Anilall o) gl Jio colidl 8 daladl Cailla gl (amy Luluf llia
R 5 sl all Joall
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Physical properties:

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

M
p = m g/ cm’
Where M = mass under dry conditions (g)
V= volume is the volume under absolute compact conditions (cm?)

Material Density (g/cm3)
Brick 2.5-2.8
Granite 2.6-29
Portland cement 2.9-3.1
Wood 1.5-1.6
Steel 7.8-7.9

2- Bulk Density (pp)

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

_ M
Pp =y, kg/m’
Where M = mass of specimen under dry conditions (kg)
Vo = volume of specimen in its natural state (m?)

Ak G 13 (Sl g (Bpun [ o) ilaa g Ay AUl ABUSY (o ppail) Sy rABaNa
roaga LS (3a [a3S) culas g Lgabadia) Juady I masa JS3 agdll axe o) LYY
1
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.

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 (p,),
__ Bulk density
Po = " Density
Pp

P0=F

It indicates the degree to which the volume of a material is filled with solid
matter. For almost all building materials pg is less than 1.0 because there are no

absolutely dense bodies in nature.

4- Specific weight (X):
also known as the( unit weight) is the weight per unit volume of material,

=P * g

Where: v = Specific weight (kN /m3)
p= density of the material (kg/m)
g= gravity (m/s?)

sz Jaadl anae Liie )5 paail dpaall duxigdl & (o i) o sll) alasin) (Say
LS o puiilly (3lay Lo Al gl 3 gasll ania (A g Lol Laiall (B s 3 JlaaY)
= s sl el J o) il gal] dpualaS ) gaall CLSialiny 8 aadia 4l
Aasie e a4 die aSa e/ s 51 9.80 s L)Y e sball)

5- Specific Gravity :(Gg) 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.

S S
G= Ys — Ps
yw pw
At4° Cyw =1 g/cc or 9.8 kN/m3

6- Apparent or mass specific gravity (G,,):

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:
W
|74
or n=="7%100
Sn = (1—--) 100
A allall 280K Jia o sall AT At ) (aliload o | e Apdbsall yiiady
fmidial) dyabuaall <13 2SN o) pall ardio s @D L Loy Al s sl all Jaa sill
285 Al s b LA A (e ¢ Alle Jaliai) da slie ol i) clsiall b
rbilaS dpalicall g e il A s ABBe cllia 5 5 508 Lalise auai 3 gall (e B0le

8- Void Ratio (e ) :
is defined as the ratio of volume of voids (/v) to the volume of solids (V).
_
; Vs
Jala uall IS ede by Y 48l Aaadl s ¢« sle g A g si ) (e alS ) @i a3 1)
Gl ja o Basa sl e ) Hill e (Gle) Hill A ) mllaian jueg Cus 4 gl
salall (ay A 2 il salall e i) (sl Jie o e ) A o8 aslilly a\S
e ol Gl Al A paat 4 gerl) e Ly iat Sl 4 gha ) daaS SIS
Balall 4 28) gall Lead (pulss Sl 3 sl

e

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

5
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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:

M1-M
J— sk
—_ 1

M1-M

Wy, = *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 1s 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.

Ll O 8 <% 100 e S8 Ly sgd anall G (e oLl (aliaiial

Yo 100 3 sz 8 Kyabasall 13 2 gall (535 (m A 5 o e S

o lie s o3 o Lally madia (55 Lavie € IS0 oLl 2 g pailind i

(o)) Jalaay)) A8lad) Al 3 50 sa sl @l ) Ll Aanial) alall Jalacasy|

_J\}d\ ‘_A.:: clall ):\E'U San g

Coefficient of softening: The ratio of compressive strength of material saturated
with water to that in dry state.

gl Jie algall (s 8¢ 0= o) Jalaa g8 A ge @83 Al Cplall (Jia 2l gall

1= ol g

D (8 Jeriasi () 2 ¥ 0.8 e S8 Gl Jalaa Ld A1 3 gl Dl Ll
il IS 4 gha )l (o ja
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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:
Q=mxCx*(T2—-T1)

_ _Q
m(T2-T1)

7
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In this formula:

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

m is the mass of a material (g);

C s 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.

8
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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

1. (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 () Void ratio
4. Write short notes on the following:
(a) Refractoriness (b) Heat conductivity
(c) Selection of building materials (d) Fire resistive materials

9
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Mechanical Properties of Materials:

1- Strength of Materials:

A LAl (5 sl 5l can Lelaai () Sy ) Balall gal) (e 538 ST o A laall
Jadll J8 L ddaad i (Jleal)

+ ey e gliall (pe dilina JIS Cllia

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

4r p
| i

: —#
T,

P
(a) Tensilc Resistance  (b) Compressive Resistance  (¢) Shear Resistance (d) Bending Resistance

Figure 2.2 The Stress States of a Material

The tensile strength, compressive strength and shear strength can be

defined by:
P
o=-
A

In this formula:

O is the strength of a material (MPa);

P is the largest load of a specimen when it is destructed (N);
A 1s the force bearing area of a specimen (mm?).

10
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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:

3Pl
O= —— .
2bh?

In this formula:

O :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).
O5SS Ca gus A gliall ld I Lt Adafall ) dapda o aaiad 5alal) 44 glia ()
Adbiag Al o<1 agline JAJall S Al 65 Ladie s Adliaa 9 5y

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.

lf =12KN

- B
I_ ! —300mm _[
11
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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 (6) to the strain (€) is a constant (E)

(v)
which is known as elastic modulus, namely, E= s

o suiill) oy el LVl AISS 3alaiad o ol o gl o) il JI g5 xie
(oAl

a3 A3 5 55 JadilV)/algall A 8 G yall o gl 3 gan b

o
Elastic modulus, namely, E= P

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.Ix10% 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 x10> MPa to 4x10> MPa.

ACI 318 equation:
Ec =4730./fc  eeeeeeeeeceeeennnnn 1

Where  f'c = concrete compressive strength for Cylinder MPa.

and the ACI 363 equation:
Ec=3320/fc+6900  .rrrrrrrernens 2

Where  f'c = 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.

12
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A
XU . . . . . .
<Q> What is the difference between plasticity and elasticity?
\

Elasticity is defined as the property which enables a material o get
back to (or recover) its original shape, after the removal of applied
force. For example... 4 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... A4 metallic cylinder, which is stretched along its cross-
sections with a force F,

[
. Elastic Plastic deformation
W Fracture
E point
Lingear /|
1
1
1
1
1
f T -
0 =1% 3044
i um wokaped i srgoweh Tk Wieal yieldavg Shain
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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.
Sl Lozl yia 5a Ladie ) S Lead Giaat ) ) gl & sl Caualt Al al) o3a
(e S8y aaaill 8 o il B Jaa Led (S
cJaall 3l yial g 5ails Aa glie e 5 508l Cana g ¢(Jall 5 gy ddualll o) gall jaadi g
‘)..3.:;4_1“)535\)..}:; 3) gall elam‘jiﬁd\ojﬁualsm\j cLMY\:\.AJ\AA@&mJU
Adual ) ga A Ay guiaall
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.

3 o sl 5 28U (e S abimial 5 Jand e 31 pall 535 i Auals o
255585 ¢ S o sl Jaady Aglall ol gall 028 iy | Al L8N J gean (50 S
Lw\ju&ﬂ\j;M\@@dﬂ\ Laa Jie cdalle Jaria 3 68 5 cddlle

Jio 31 538l 5 adem Sl i pall JSagl) 3 31 sl (e g 5l 138 el oy
sl s 3kl

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.

s ad Adlide (3 o Led ol gall (KU sala &) Adand g Gaadd) g Jazcall 3alall A glie dnald 8
Aniall sl Gk e Al Al s cadall s aaall (e JS ASkea sl 25 Mia | aSlall s

sala AL Easl sl Aand g0 A0ball Gand L0 Nia (3 ildall 3 Ll
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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:

ml —m2

A
In this formula:
N is the abrasion ratio (g /cm?);
ml, is the mass before abrasion (g);
m2 is the mass after abrasion (g);
A s the abrasive area (cm?).

15
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Clay Bricks
Definition of Clay Bricks: bl galdal) iy o

sldl 3 ge e 58 55y Al Ll J) Y )5 oLl o) ge a8 2a) g8 udall (5 sidall
Bl Jazinn g L Jardl 5 Jalaill dlgun 5 A 5003 a5 5 duand ) Led S aanny 331 )
S Aea W1 Gy (adalsill) laall S dua Al s Al o aall ey b k)
AN e 5 RSN A1 b e
Tgma 8 3 il 2l e AT Ryl 3 8 A 53 3 sidal) el Aylee o5
Auald A1 L a5 Lehia o5 (pa s A alayl 5 JIS) 3
Baa) 5 2 Lema Jaladll 5 Ledaa Jguy alaaly s dllatine JISEL (58 Q) & (3 sildal)
O bl e g §5oaall Cplall (e (3 sildall Ao lia (S

Sand and lime or of Portland cement concrete.

A sia g dze Jalaill Jeu s Galll Gand ) 43588 5 (phall (e piaall (3 sildal) aading

Plaster bonding
grooves
rforuled Cellular block
brick
Perforation
Multi-holed perforated brick
16
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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; b gall ilallaia
Clay bricks are classified as first class, second class, third class and fourth class
based on their physical and mechanical properties.
Al 4l A e e alaie Yl Aaljds a5 Al ds pas A da 0y () A XS iy
LSSl
1- First class Bricks: Js¥ 43l diia 35l

rolia) 8 LaS Adliual ga
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.

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/mm?2.
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.

19
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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/mm?.

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.
Lz Ly i 2ie Dlaa Uga i il (gl la g A0 0 0S5 (3 ) ALlE
liiall el & Janiadiy Calall Lei ) s (0 %25 3500 L slall (aliaial 4o
458 gl

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.

20
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2- On Basis of Uses

A- Common Bricks:  aladl (3l
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.
& 5l 13 s jedaey alaia¥) () 50 Lboafl dniina sadwie dale ilaladind Cld Cilan g A s
s Al o aal) ol Balal) 8 addivey s | | S WOUA) g e gyl 5 5 5811 Calias o8
ot e ehaall ()5S S () )2l
B- Facing Bricks: clgal gl Galb
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.
£ 53138 Lagl 5f Cualdll 51 sl cha Ll i elia e J pemal) Cings Ll e i
O3S G AV Clgal 5 (A aasing 5 Bl Cag Hlall (o jpail) Candida sany 93 ()5S
Lstlas Jaenll elaal
C- Engineering Bricks: rtigd) (3§ gldal)
Are strong, impermeable, smooth, table mounded, hard and conform to
defined limits of absorption and strength. These are used for all load bearing
structures.

XA}M‘}UAL&AMY\ u\am@é&u}fm)& c\.).l.\a.m:\_ﬂ}s.a celda cBAS.MJ:K; ‘i_usb.m
A Al bl JS Y Loz

3- On The Basis of Finish: el A% sk o

1- Sand Faced-Bricks: has textured surface manufactured by sprinkling
sand on the inner surfaces of the mold.

2- Rustics Bricks: has mechanically textured finish, varying in pattern.

Aaaill 85 jlaie ASilKae 4G Hlay Axiias doapwd Gleled) Ll

4- On The Basis of Manufacture: beail) Gaa
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

21
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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.
L) dda) gy adala Adly (3 galdall g g (SalSaall i 31 e Gulal) (b Adiad
skl alaa) ) adady g (adal) 3 e (e adaly (§ goldall
S Adla il o) Al (phal) Al (e G gl gl die — G gaSal) (3 galdall L
Ll
. 9l Jaldl) atds ) ASSLal) ddandd g il B (4 ddpall g g ie — cal glall (3 gildal) La)

5- On The Basis of Burning: @Al e il

1- Pale Bricks: are under-burnt bricks obtained from outer portion of the
kiln.
LA L A Gl el (e dgle Juany BB (55500 (Gaills 9 talyll (§ gillal)
2- Body Bricks: are well-burnt bricks occupying central portion of the kiln.
QAN (e 538 el £ 5l Jiag e (398 @il
3- Arch Bricks: are over-burnt also known as clinker bricks obtained from
inner portion of the kiln.

AL AR g 5l e Axde Juany SIS (§ gilday iy g ) S (39 1 sdl) (G ailha

6- On The Basis of Types: dc) gl o eyl

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.

S anall (e % 20 slaT Lelen 2] (po diliall (555 )il

Note: Small holes are less than 20mm in diameter or less than 500mm?2 in
cross section.
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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 <1%
Iron oxide <7% Less than 20%
Alkalis <10% >

Carbon dioxide

Sulphur trioxide Very small percentage
Water >

Function of Various Ingredients:_

Silica
e Brick earth should contain about 50 to 60 % of silica.
e [t is responsible for preventing cracking, shrinking and warping of
raw bricks.
o [t also affects the durability of bricks.
e If present in excess, then it destroys the cohesion between particles
and the brick becomes brittle.

Alumina

e Good brick earth should contain about 20% to 30% of alumina.
e [t is responsible for plasticity characteristic of earth, which is
important in molding operation.
e I[fpresent in excess, then the raw brick shrink and warp during
drying.
Lime
e The percentage of lime should be in the range of 5% to 10% in a
good brick earth.
e [t prevents shrinkage of bricks on drying.
e [t causes silica in clay to melt on burning and thus helps to bind it.
e 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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e Ifpresent in excess, then the color of brick becomes dark blue or
blackish.

e [fthe quantity of iron oxide is comparatively less, the brick
becomes yellowish in color.

Magnesia
e Good brick earth should contain less a small quantity of magnesia
about 1%)
e Magnesium in brick earth imparts yellow tint to the brick.
e [t is responsible for reducing shrinkage.
e 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.
I- Lime

e 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.
e 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
e 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.

e Pyrites discolourise the bricks.

3- Alkalis <Ll

e 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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e 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.

Efﬂoescence in Brick
4- Pebbles

e 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

e 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:

Manufacturing of bricks

Pri?eéﬁfy"’” Moulding Drying Burning
i i i ]
Un-soiling Hand molding Natural drying Clamp burning
| | | I
Digging Ground molding Artificial drying Kiln burning
l l
Cleaning Table molding
| l
Weathering Machine molding
BIenlding PlaSAy\E clay
l
Tempering
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Defects of bricks:

1-

3-

4-

5-

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.
ey sz W5 JalSll g W) g i) L Caany 3 ) s il 33 A G saldal) (5 a am
s (3 gllall Ladie 368y 4501 3 jpuaia ALK it adld o 33 (e JS) (G gillall (3 5a &3 1)
Ll Jlae Y Janin ¥ (3 sillall 138 Jia alasial)
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.
A TS U ()5 Y (3 sl 8 ¢ JalS g 5 Caany a3 sl 5o o Y Laie
s ( lle A3 oy V3 5 Ailice 2 ) oS5 Clalinall 5 5yl A pe e
Jlae M 45 eais Y bl (po g il 13 Jia 81 Jaliia) a slie Al 5 oLl abicial
Aglisy)
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.
Sas s 138 Chany s 3y yaall sl o e Aadine it ALSS JaaS Cusll 13
ikl (3 sallall & g 515 530 30 A g S o) sl
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.
a5 JaSIL il 31 o o1 i ASH g A o) gl e el (3 bl 5 g Laic
daa Huadl (3 all dalee Gy 2 gl Al 53 (3 gila e & Glld U 30uSY) dlee

Efflorescence

This defect 1s caused because of alkalies present in bricks. When bricks
come 1n contact with moisture, water 1s 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.
oDy Laie ¢ TV Alal) 8 el a3l ol el J5S Can JIA0) 138 Caany 8
LR 5 La 55 ) (53 Laa A pal i) e futiaall obaall Je i colall e (3 sllall
o Ladie: Jeany (5 all it 5 (L) o cps (A ¢ stdal) S8 (e el e i i e
Bl apiai U lall (e (aild Al
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.
zhul e LIy dadas a8y iy ailic uall (§ galdall 815 g 50 OIS 13 el gy S
A Sl plil) JleeY diilie ye G siliall o g il 138 (3 sildal
9- Blisters
Broken blisters are generally caused on the surface of sewer pipes and
drain tiles due to air imprisoned during their moulding.
(LSS Dl 5 sl Capeall i) e ol e bale 5 ) suSa ) sy Caaa
gl flee JDA o gonall o) sel) ey Aialal) 3 gall (1a e sinadl

10- Laminations (b« &yaa) redail)
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.
o A8 ) milien il guiuadl) cplal) B S AN JA1 3 5 sal £ 54 upany 038 T
oldiall & Ciana o) 138 Jia Ao AN & gal) g Bl (a jaal) (§gillall A g
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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.
Rl sd O (i Laa %92-88 29333 Jall (e Adle dpaS o g sing sagunllSl) cilSilu (gt
G5 Y9 T O @ adddeal) Jall b A aadiiall Jall pal i Ao aadny (3 gildal 2a
L2 e ) Agldal) 23y A guand) ) gall Jia il g 4 e

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.
e Aand o Ll ey GlId day 5 Aol 48-24 5aad Bl o sells aiallas (Say pzad¥) G sildal
slall/ Jladly diallan (Say puad¥I § sollall Gl s& sall Jaradal 58 )1 jadl A )3 s (RIS 53 5f)
JE PRI PERCI N
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.
ol sall @lliay S e JS 53 )l all Gl jay ol ae Je iy (tdaiallale jll) Gl 4o sda )l 3550
OS5 5 (A ageall o gl cilSabas) it | puall g (Laldaiall alall) cpn Jeléill any it
(S all lal) A laall (e A 5 e
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.
4 sl o2 LibasS Tyl yie (3 5ilda ()5S @l (plaiall ale Jll) ae gl Lals (e ¢ siuadll (§ soldall
Bl udall (3 pall Jie Gl paall A alain S dlie 585 (3 idall (4
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.

G () Rl sl ol b (3 smese S st il (il syl Lesee
( ):\é.m\}d\ QM\AJU:A(}M\J\AJSLJ:\Q\ éy&)@;.aﬂhu\_m

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.

Waxs s elall pa lalag Godll el s Jall (e ainay (<l sSeall (3 salda ) 5l (5 uad) (el (5 soldall

s Al de )l Sala e gy (5 U G sildall Ll calatll (i jal LAl araia ddasd 50 Sy
Al 5l )
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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.
ol sall ellie o je JS 55 ) all s pay el ae Je iy (sldaiallab 1) Gl 4 sk )il 3 s 0
0555 A 5 (el o sandlSH ALY i pandl g (il sl ll) (o Jelill ny Aiiend)
S all el A glial) (e A 5 5
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.
e sill o LibiasS Jal yie (3 5ilda ()5S Al (Lllaiall sla Jll) ae gl Lals (e ¢ stuadll (§ soldall
Boaall ikl (3 gl Jie () ol 8 aladin S Al ¢ 65 3 sidall (1
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).
Ol Gy ) Cus Ol paadl (8 4Ll BaleS ) JSy aadiy (S S3sSI & L)
(i S5 S ) paal) s g ) s
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.
(8 Aeriiuaall (Guall Al )5 HS5 S il (any (e Baal s A Ay S5 oS IS L)
CaaniS) 5 Ll 68 a3 Aty ,S5 oS S SL ) Al ) s (oal) ABpia) el ol e LY
o) gsa ) lgla J 50l
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.
Al el 5} el (5555 38 Ll g 53S0 51 i Lo A S5 5SS L) oine
oS0 A gl Al 3 L 2 e Lo Lm0 IS L1 (18 a5y oL
Ol o glladl) 185 51 5 J shall Lilas
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.
Sllee ol jaall JIKa1 a1 Sl 0 3w 200 S (el ) O (e Caardind Ciiand) & e

Glas g el Dlall 223 41-37 A i ( ) skl ¥ aSas i DA LWl
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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.

AN 8 e gy sl yae ) s dny o388 oyl U o Uy shat 5 Ll Lo 5] 55301 e
e ( ) S sl Cun 1824 Ahn aal Lelad x5 pual A
Eapanl) iy S5 S S e iilie 3 gl (5315 230 5l

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.
LY A ( ) i e 1890 (o8 4aranal o hsane (S S5 5S sl J o
(oally) D5k 1900 A mpanaill (ally) & sia) coladll e G s (10) 22054080 ya¥) saaidll
a0 S Al 5 Ledea o g s ) 1) ALE CalS Cua 2 76.2%25.4%20.3 (el S
Basdiall Y ol (8 i S5 5SI & gl) aiual CilS AS 45 1500 25230 1905 ale sl
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.
Acls / add / SISk 10 Ly s OIS z Y1 Jaza g b g cuald Bale CulS S gLl (e g 5ill 13a
2000 2a) it )5 4 lle cilleny i 5 S5 SH G gl delia i jualall c gl 6 Ll
Aol b as L
Raw Materials i) 3) gall
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.
el (505 ) 5l Ciianddl (h sansa (po a5 5SS aial Bale Aandineal) Al ,31
Adle Jainn s i 5 acls udaus ga Al Aala ) AES iy 134 amally Ja
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.
iy Aol delia 8 padiuall il Lagae (19.5-17.2) G g5l Sslll (a3 5aill 6551
Lo e dadiiusall Ailos il Al e plall g mndl Cpa JB) Asasi g Sl (e dalle s Jle
ALY Ll e
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).

anily iy il S 8 s Ja )l (e Yy Sl sead) o) el andl) aasiad 13)
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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.
3 ga e Lol (g ging 28 JSU sl aadiosd) o Al gl (s caulu) <l Sl ) Ayl
AL it ol dalacaiy) A glie 53l 3 ddadlaal) (pe ) sl cddloal) o) sall aud cAdlide Al
cedans (g el eSUally) My 6 ) o ga (gl s slUne Y §lual) gl sl (mny Cilimi 8 Qi
zaall el Alasll ol 53l e dlaall 51 sl a jad e ld A 5l il o L)
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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.
oSl Aatlaadl A 681 Jaldd) o dpula) Clilee day )l (i & g1 L) Ayl
O Arsl 5 Ao gane iy B AV Gand) Gl (s A cdatd dla ) L S ailiaall (s i
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The following steps are commonly used to manufacture concrete blocks.
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Tha weigh botchar is uied o meaurs the The concrete comes off a conveyer and & farcsd
proper amounty af soch material inta malds, Tha rotating brushes remaove lose material

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.
ans) 53 ieaall 3 (533 Baabiea ) Ll o5 o) ST 8 o LAY 8 anl s el cp3as oy
o aileal 5 S A3 g qal gaa A Ll 2300 ) ll Citans) 0 580 oy Aslall s Ji o) 8
5k
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.
S A Bk e Citantl s amadl s Ja sl o o sthaal) Sl i o Y1 o i
ala S (Rl Clyell s 530 350 el e ) ASSal) i s
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.
e Ole i llia 318 Baa Laa Lea ol Cum i A L Ailal) ol sall G5
ele gandy Al g alall ole 5 ol (LSS ) o Gamy dladaal Lgaladiin) ady Al cilladal)
LAl dals ol ) ol sall 3 gee pa dalall il jid (3l ) Ay Adla aa (Gandl JulB) Jaua
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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.
dalaia 812 9o iaal)l GIS13) I3AY ) slall (e B s ApaS cslial cddlad) o) gal) Jals 2ay
bl 3 yae o Glas sue Vol olaall ) e 3B cAgllall o) ddadsiall 3 51 el cila Al i Flie il
B8 gy 5 gl 13 3 ) Ll A€ ) yall A8l Ll ¢Sy 45 )y i
oA S8y Al ) G Baal Al Al
Molding A 58l
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.
Oo 58 )i g Jile slo JBU A Leind Ay (B (S0 0l Jall A gan Jali oy (0 0y
i) Jaaaill (5 a5 je Lalall 5 ) g0 lagi adi ya
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 1s 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.
i Sl el 8353 pm A1 g yia g ) (i) S50 i oy g 3l el
Al Al g Jats Jaa) I daslal S o o gLl RSl 8 A5 (35 iy 3 5 L)
Uiadaa JISE) 5 ) 58 Lgd 5 aifiane S e guim s il B30 o (5 gy HS) (3 500a (8835 50
e JS (AL 15 LSS S8 S (amy S Ly glall IS
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.
Caylat e J i ) (g slall QAN Gl s (e Al Al Jasa o dillien Cll g8 () 55 Latie
e dexd Al Sl aed) ol ) sedl Jara il shassl Al 3 Jazacall 138 JlaSin) (Say s cllal
ol 83308 s i) LSSl )Y S5 S gl e liam (S aliaa A

8- The compacted blocks are pushed down and out of the molds onto a flat
steel pallet. gl A lal) g BSLall (a9 AT 9 JauD ddy o Jas (e g pall & 50
REE
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Curing  4alladll
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.

Baal lally i) Aodae et Glld 2my (Bllal) o) gell 8 Aclu Y€ Baal Caadl gl &) JSI) &y 2
Asualiall A glial) LuiS) al Bl

Cubing il

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 -  BUll &a¥) 43y
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 — 3wy
because concrete masonry is batch produced, the quality of the units is
consistent within a particular batch.

3. Versatility - 4=
concrete masonry is probably the most versatile masonry product available.

4. Energy efficiency — 43l 5¢Uis 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 — aUaill dilas another major architectural
benefit of concrete masonry is the modular masonry design concept.
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6. Thermal & Acoustic insulation — (Ag<all g ) ad) JJad)

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: (384l daglia
8. Fire resistant — (a0 daglia concrete masonry is fire resistant.

9. Weatherproof —4:sil) 4aglia concrete masonry can be manufactured
almost totally waterproof with the addition of specialized admixtures.

10. Availability in winter — sGdl 2 o 255 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 — 43« 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 @ 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
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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.

ad) (e Baslg A g Ay o L) Al Adly L) G iy 10 sd) Adid 45 ola) Al Al

08 W S A Ao giiall g lantinal g Wi gb qaaesy sUinll () 2Y Adl Al g1 55)
Aata) Ll Al

Foamed concrete is manufactured by mixing (e 45l Al Al aias

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.
585 VT aladialy oLl ) ge 8 ¢ ) sl cadal) Ay glAl) Al jAN ) (S
o gall calisg chat A5l Hall
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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.
Y Gun G el dsals g el Al all laalayl 5 3l paiboadl] (e sasl
Aualdl) sda G QI ol daaal) M (pe Al JSGy (3838 | e )l a5k
Bagmy iy S gl e Ldum (Ko

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
1s Genfil and its organic substance.
s sina e Llaall 2 clia dale aladinly 4355 & ) ~ LY 5 g )l Al ga aladial &4
Ag geandl Lad) sa g Jadin 98 552 U At )l plad) )l phadll 3 ale 1.5 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.

O et e Galddl Jead) (ol 35 e lioal Cldlal) cpa () (s3U) in
A a4 () 3 A Bl Al s )1 U 5K (pe aal 5 plaiall sl )
it oMl Casndl iy o (gobeaii) (5 o 4l i g Ll b il (e alal
Al Anea 35 il 3
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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
OJsl Adda 45 gldd) Al Al )

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.

raliall G aaadl JOA e 1) Adda d gA) sl Al (e Cilada aaiialt oy
A 5 5 8 e i RS 5 e i) Aaball Al AN ALA L daas )
L o) sal (5 sine s LgaS) 5
2. Continuous Cellular Lightweight Concrete is produced by

mixing light mortar and preformed foam under pressure in a special
static mixer.

a5l s sl At A5 pall yatoad) JaIAT) U (e () o) A Ay il il 3l 2L S
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Density of Cellular Lightweight Concrete
Gl ABER 4 ol Al At d8Uis

The variable density is described in terms of kg per m*. The density of
regular concrete is normally measured at 2400 kg/m? whereas the
density of the foamed concrete ranges from 400 kg/m3 to 1,800
kg/m3.

2400 253 galiie V) Gy K8 KUV AUS (Ba/prS) o g o o9 AAUKY 3 il

1800 Y 3¢/a2S 400 O 5! 8 s Adda 4y o Hll Al HAd) AAUS Laiyy 3a/a2S

IREVEE

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:
Adli e ial je Y Aalide REUS ey e Ay plal) Al 2)

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.

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, il #1 5l ceiling slabs,

concrete and lightweight concrete mixed panels.

800 to 1200 kg/m3

Blocks for outside walls, slabs for partitions,abaiill 71 sl
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.
Ol ua e licall s dpadl bl piall A ) 4l

Advantages of Cellular Lightweight concrete

Cellular lightweight concrete has several advantages associated with

their applications:

. Lightweight

I o

JASIM M. ABD

Fire resistant

Thermal insulation

Sound absorption and Acoustical Insulation
Environmental Friendly

Cost-efficient

Termite proof and resistant towards freezing issues.
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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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Table-: Sample mix proportion for cement, sand, fly ash foamed concrete

Required
density
(kg/m?)
1200
1400

1600

1800

Required
Compressive
Strength at 28-
day (N/mm?)

6.5

12.0

17.5

25.0

W/C+FA

ratio

0.55

0.50

0.45

0.40

OPC 53 Fly
grade ash
(kg) (kg)
294 126
336 144
378 162
420 180

Fine sand
passing 4
mm IS
sieve (kg)
549
680
817
960

Applications of Cellular Lightweight Concrete

Water
(kg)

231

240

243

240

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.

JASIM M. ABD
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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.
s LSO Jartin Al 5 eall danss (5S35l Ll ga o 48 ya 32l A
Ol calad ol Glaa yY)
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.
oA s gl 5 zla ol sl jall 51 5551 sSU i ala sl e BB ) (g 5SS
e sl ol Jaal) (o g sl oAl day ) iend Jaol 5 e sty dpuilia
Lo (i) (e
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 1s 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.
S 5SH (pa il s e g (S 4l ilpun SIS IS g s o Ladie
g slel) Gl shall Alla 8 Aadusal) Al jad) e ity e 5 )Y Gl Ala 3
i 5 i o) amg a1 (o i) 1S 43 554 48 Lo (585 O gy el Ak
oalSll aua g JB iS5
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).
i IS 8 Loy 0 gall (3umdll Lo s Loy o il slan (ke L 5
(OsSE 8 G gall A sl BG5S 0

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.
10 (3 2385 ale 30-25 classy ST ale 30 (oasl 35S (5K O San A sall sy
S Sl a5 & gl s Ly i ol
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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.
4 gall ransy  Canliall o gusiall ) (5 gaui g iy i Lgild Ciand) 4 g Calanial 13
by @ sall ) e i Ll SIS0 iy a5 LISl (S35 sl

(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
S 2 gl Fie e ol ol IS e Ei o s i 3 sall IS s (S
e e daly JSI Ciaws 238 4 4 Ay (5 el (e Jslae Jae

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.
& sl 1 Jie Gl sl saal 5 da 50 Aol o) sal aay a8 gall JESH AL ailiaall (an
R O NN FER X NPEC L Wi EEF L R IO P
R

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 Smm by a wire brush. All dust and loose mortar are removed and
tiles cleaned.
e L il I anl)
:\.Lu.n\_g,afmsMgﬁ\}ﬁd\j\w\wdmu\@a;dﬁﬁeﬁ&\ﬁ\cajm
S Calaiy g Al 2 gall 5 2 ) A3y as 5L 8
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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.
e Adalite ¢ a¥1 o 3113 (a1 ol sale sl eVl Jslae g Jualiall gilia 2y o
Ll (ol ) Citans¥) Jslae e Gy ol (51 oo sl o 5301 ¢ Lol
A8 1S LU (pe JelS ot e

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.
e B s 50 0585 38 ) g8 el Liagl 5 AdallS ) puza¥) (e pedad) eny 120
Sl sl g all 7 e J8 Y sad Al Legle Llaall 3 5k (e Lgiallaa oy a3 ol
oLl ia e s LS 2diy LU

First ground using a machine with coarse grade grit block (No. 60).
Water is used profusely during grinding.
dalee DA sl 2 elall Jarin (60) sl Gpdiad) Jall4Sa Jleainy A 5Y1 sl
RAENY
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.
LHM& (lal gads 4113Y) elally lam dandl Jug &y o 1391 a1 aay
Al 5 N 3 el & i g J (e padind LS Cian) Jslae Gl e 5 A B e Lgisdais

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.
Alens o gl L 53 ol 150 M 120 48 e sas da s 343 i) Jlal) Jlee
400 A 320 (0 desni a2 A6 s

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 1s dusted over the surface at the rate of 33 gm per sq m. The
surface 1s 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.
o& 33 Jarar haud) e GLILSY) aea Jle oy ¢ 53 a0 el aelill
el (B . geall (AL Aakad e B2y g slalls hanll (G 3 g e e U
Al ) dadas ilad daka8 dassl 59 s S (e )Y ey ¢ JU)
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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.

LS Lo 55 ST 153l (g anl s Lial s 5 Aila ial callay g 5ill 138 o) Juinall (g0
i i Sl a5 il Y1 SIS Lgalasiind (S

Add to this, the flexibility for design customization is almost
limitless — in terms of color combination, the aggregate materials that
can be added.
3 sa s ¢l IV A4S 55 s (e - L i Led 2938 Y ananaill 440 pall celly ) Al
il o (S Al LS
One setback of epoxy terrazzo is that is not advisable for exterior use
as it 1s unable to withstand the harsher weather conditions; otherwise
it makes for stunning interior countertops and flooring.
DM e Y s Al il s eeaiy Y 4l g (S sl 5 ) ) A a5 e
a2 a1 5 Alaall edanDU Jeay 408 V) 5 ¢dulal) 4 el g plall Jaas e
R _——TvYor .

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.

S e Jie dlle (ALLl) g pall AS s e SRl (ala S0 Jiady ¢ 531 1
A8l Caa e Allad Ll a5 Atilie s Cilaalall 5 jUaall Ciasa g (5 gudill
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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.
ol oy oA 21350 s Sla ST a8 W) 550y oS sa¥) S ax ) 4ndy

Y 5V A slia 50y 31 Al 58 iy el sdandl 43Ul ala g (ulal]
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.
Canlially & atl 381 5all 5 3Ll (pe i LAl BRI 8 ple JS sani o) (e
D5l g Aaluall Clalea Jia slaall (881 ye 85 4 jlaill il sall alama 5 ¢ bl
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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.
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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.
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Terrazzo is concrete containing marble chipping as an aggregate.
Terrazzo mixture is made up of cement and marble chips in different
proportions.
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First of all, a concrete bed is formed as a base course which 1s 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 1s 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: “«l. 45 ) Terrazzo floors are poured and
polished at the site and so has a seamless appearance.

*

%* Porosity: Terrazzo is impenetrable to water.

L)

*

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

L)

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.

Huntington White Savilla Beige Vatencia Cream
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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.

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

laying. Periodic polishing is required to maintain that shine.

64
JASIM M. ABD BUILDING AND CONSTRUCTIONS DEPT.



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.

o R 5

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
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