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Course Outline
Lecture No.

Topics
     1

Introduction


Chemistry of Portland Cements
     2

Oxide and mineralogical composition of cement

     3

Properties of major cement phases

     4

Phase equilibrium diagrams, minor constituents, effect of cement composition on concrete properties.

     5

Evaluation of clinker composition; potential chemical composition



Hydration of Cement
     6

Kinetics and sequence of hydration

     7

Products of hydration and properties

     8

Control of setting and role of gypsum, rate on hydration

     9

Effects of fineness, temperature, w/c ratio and admixtures on hydration



Cement Types
    10

Types of portland cements

    11

Blended cements and their characteristics



First Exam  (October 10, 2006)


Local Aggregates
    12

Influence of aggregate properties on fresh and hardened concrete

    13

Contamination; effect of thermal incompatibility; aggregate-cement reactions

    14

Characteristics of local coarse and fine aggregates



Workability of Fresh Concrete
    15

Rheological considerations

    16

Factors governing workability

    17

Critical review of methods of measurements.



Production, Handling and Quality Control of Fresh Concrete
    18

Batching; mixing; transportation; placement and finishing

Lecture No.

Topics


Properties of Hardened Concrete
    19

Factors affecting strength

    20

Effect of test conditions on strength



Second Exam (December 05, 2006)

    21

Volume changes and permeability of concrete



Durability Problems, Preventive Measures and Assessment
    22

Corrosion of reinforcing steel

    23

Sulfate attack

    24

Hot-weather concreting

    25

Other durability problems

    26

Preventive measures

    27

Specifications and construction techniques for local conditions

    28

Quality control & specifications (the lecture will be in the laboratory)



Special Concrete
    29

Production, properties and usage of fiber reinforced concretes

    30

Production, properties and usage of ferrocement and polymer impregnated concretes.

Textbook:
Mehta, P.K. and Monteiro, P.J.M.,  Concrete: Structure, Properties, and Materials,  2nd Edition,  Prentice-Hall, New Jersey, 1993.

Tentative Grading:

First Major Examination


=
25%


Second Major Examination


=
30%


H.W. and Term Project Reports

=
15%


Final Examination



=
30%


*An experimental term project will be assigned to every student.

Some site visits will be arranged:
1.
Research Institute at KFUPM (XRD, SEM, and DTA).

2.
Cement factory in Eastern Province.

3.
Fusion-bonded epoxy-coated rebar factory.

4.
Construction and repair sites.
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