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College of Engineering

Department of Civil engineering

Title Building Materials

Instructor Haqi

Quialification M.Sc. Civil Engineering

Days/Time Wednesday

Stage First

E-mail haqqgi@uowasit.edu.ig
Text Books

S. C. Rangwala, Engineering Materials, 32" Edition 2005

Recommended References / Optional Text

Cal sl gy, Al o sall 5 ) el o

Csid o)y Sba yua ) Sl sl e
ol gall Cas g, 40lid) O gl and @

Catalog Course Description

Mechanical properties of the materials. Bricks and their types. Finishing materials. Steel. Binding
materials. Stress and Strain. Water-resistant materials. Paints. Chemical and physical test for
some of these materials.

Course Objectives

e Introduce students to some materials used in constructions
e (Conduct some laboratory tests to determine materials’ properties.



Grading

e Attendance and quizzes
e Laboratory and reports

e Examinations
e Final exam

Course Schedule

10%
10%

20%
60%

]_BFLM

Lecture Topic Reading Assignments Homework
1 Mechanical Lec.1+lec.2 In the Lec.
properties of
materials
2 Clay Bricks Lec.3 + Chapter 3
3 Brick’s properties Lec.4 +Chapter 3
4 Other types of Brick Lec.5
5 Tiles Lec.6+Chapter 6
6 Mortar and Binder Lec.8
7 Lime Mortar Lec.9+ chapter 5
8 Cement Lec.7
9 Stress-strain
10 Water-resistance Lec.10+ chapter 10
materials
11 Steel
12 Paints
13 Timber
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Engineering Properties of Building Materials sl 3 gal AGall al )
Homogeneous Materials 4wilaiall 3 gall o

Homogeneous materials can be defined as the materials that all points of their body have the

same properties. These types of materials have a uniform structure that dese not have any or
holes such as steel.
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Heterogeneous Materials duilaiall ,& 3 gall o

Opposite to homogenous materials are the heterogeneous or non-homogenous materials in
which their properties may varies from one point to another due to the non-uniform structure.
In other words, they are composed of dissimilar materials. Therefore, the properties of the

resulting material may vary from one point to another depending on the voids and composed
materials at that point.
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Isotropic and Anisotropic Materials <*

Any material shows the same properties all directions can be considered as isotropic material
otherwise it is anisotropic material
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Orthotropic Materials ) 3aalaiall 3 gall <

Orthotropic materials are a subset of anisotropic materials. They have different properties along
each axis such as wood that has different properties within its three axis, which are axial, radial
and circumferential.
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Elasticity 4igall

Ability of the material to return back to its original shape after removing the external effect.
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Plasticity 4salll <

If the materials preserved part of the new shape or did not returned back to the original shape
after removing the external effect, they are in the plastic limit
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Stress ga¥l «»

It is the internal force that resist the applied one. It is determined by the load applied on unit
area
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Strength 4agiall o

The maximum stress that material can sustain before cracking or large deformation is knows as
strength.
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Strain JudN) <
It is the deformation that occur in the materials under the applied load
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Elastic Strain o<l Jxa¥! -1
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Strain = Observed deformation, relative to initial size of sample F
— — > Force k3
Change in length = AL L+AL
Lo = Initial Length L
Engineering Strain == Change in length / Initial length = AL/ Lg y e
True Strain =¢, = [ncremental change in length = AL/L »

Length at start of incremental increase

Plastic strain ol Jeasy) -2
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Proportional Limit cxlil) s«
It is the part at which strain change lineally with respect stress
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Yield Point §s&aill ddaii o
The point at which material undergoes a visible deformation
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Ultimate Strength Lial) duilgil) daglaall o
It is the highest point the stress-strain curve
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Failure Stress ( Rupture ) sl algal gl Algdll dgal) <
The point at which materials fail, split or crush.
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Modulus of Elasticity 4!l Jalas
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Strain —»=

Ductility 4= guaall «»

The characteristic of some materials in which they undergoes visible plastic deformation

before cracking and failure is knows as ductility such as steel.
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Brittleness d:iuadll o
Material that cracks and fail suddenly known as brittle material such as concrete
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Ductile and brittle fractures
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Stiffness or Rigidity dslwall «»
Ability of materials to resist deformation known as stiffness
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Hardness s33ball <

It is the property of the material that makes them able to resist permeation, corrosion and
scratching
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Toughness 4iliall «»

It is the property that makes the materials able to resist loads without failure. It is measured by the
area under the stress-strain curve.
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Creep <@l <

It is the additional deformation of the material under heat, time or both of them with constant
stress.
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