CONCRETE TECHNOLOGY I
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Lecture 1: Introduction to Portland Cement Concrete

Dr. Ahmed A. Ahmed
Al-Mustansiriyah University

College of Engineering - Civil Engineering
Department
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Learning Outcomes

By the end of this lecture, you will know

* The difference between cement and concrete
e A brief history of portland cement

* Different components of modern concrete
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General Terminology

Concrete -is a mass of sand, gravel,
crushed rock, or other aggregate bonded
together

by a hardened paste of hydraulic cement
and water. When properly proportioned,
mixed, and

consolidated, these ingredients form a
workable mass which can be placed into a
form of

desired size and shape. The water
present reacts with the cement to
convert the concrete to a

hard and durable product.
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Proportions

Admixtures
?%

Coarse Aggregates
30-40%

« Cement = Powder

 Cement + Water = Cement Paste

« Cement Paste + Fine Aggregate (FA) = Mortar
* Mortar + Coarse Aggregate (CA) = Concrete

15-16%




Concrete Mix Ratio

ARTS 3 PARTS

> vl

Al

Mix Ratio
(Cement: Sand:
Aggregate)
1:5:10

1:4: 8

1:3: 6

1: 2: 4

1:1.5: 3

Compressive Strength At 28 Days

MPa (N/mmz:) psi

5 MPa 725 psi
7.5 MPa 1087 psi
10 MPa 1450 psi
15 MPa 2175 psi
20 MPa 2900 psi




Terminology

Cement truck
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Reinforced Concrete
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The new Central Bank of Iraq construction site
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Reinforced Concrete Structures
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Advantages

» Concrete has many environmental
advantages, including durability,
longevity, heat storage capability,
and chemical inertness. ,
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» Ability to be Cast
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» Fire resistant
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» On-site fabrication
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» Aesthetic properties.
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Portland Cement R EE ‘
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CEMENT

Portland cement is a hydraulic cement, meaning they
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react and harden chemically with the addition of water. e i
naminn CEMENT STATE COMPANY 9 a‘
Cement contains limestone, clay, cement rock and iron ore L §§
EH
blended and heated to 1200 to 1500 C°. The resulting ‘ .:@

product "clinker" is then ground to the consistency of

powder. Gypsum is added to control setting time.
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History
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History (cont’d)
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History (cont’d)
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History (cont’d)
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Cement and Concrete Production
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Cement and Concrete Production

omx:)g::sbhc Non-construction
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Water and waste
management
9%

Residential
buildings

26%

Streets and
highways ;
30% Public
buildings

2%

Commercial
buildings

construction 16%
4%

Source: PCA, 16t edition
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