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Course Outline
	WEEK
	LECTURE
	TOPIC

	1-3
	1-6
	Introduction

Properties of concrete materials:
· Portland cement compositions and types
· Water contamination
· Aggregate properties

· Admixtures
· Material-related deterioration problems
      Objectives: Basic concept, affecting factors, measurement, and significance of each of the above properties.

	4-6
	7-12
	Environmental factors affecting concrete structures:
· Temperature
· Moisture
· Chemical reactions
· Biological effects
       Objectives: Basic concept, affecting factors, measurement, and   significance of each of the above items.
** (1st Exam, April 6, 2009)


	7-9
	13-16
	Concrete durability problems in the Gulf:
· Reinforcement corrosion
· Sulfate attack

· Alkali-silica reaction

· Seawater attack (salt weathering and crystallization)

· Abrasion, erosion, and cavitation

· High temperature and fire problems

      Objectives: Mechanism, impact on performance of concrete, affecting factors, and protection measures.
** (2nd Exam,May 18 , 2009)


	10-15
	17-30
	Investigations and inspection of deteriorated concrete structures: 

· Condition survey

· Damage assessment

· Repair options and repair principles
· Repair methods
· Repair materials
· Examples of repair to concrete structures


Textbook:
Neville, A.M., Properties of Concrete, 4th edition, Pitman Publishing Ltd., London, 1999. 

References:
In addition to the textbook provided, the topics to be covered in this course will include materials from a variety of references.  Some of the main references will include:

1)
Mays, G.C. (Editor), Durability of Concrete Structures: Investigation, Repair, Protection, E & FN Spon, London, 1992.

2)
Bungey, J.H. and Millard, S.G., Testing of Concrete in Structures, 3rd edition, 1996, Blackie Academic & Professional, Glasgow, UK.

3)
Campbell-Allen, D. and Roper, H., Concrete Structures: Materials, Maintenance and Repair, Longman Scientific & Technical, U.K, 1991.

4)
Pullar-Strecker, P., Corrosion Damaged Concrete: Assessment and Repair, Butterworths, 1987.

Tentative Grading:

H.W. & Attendance




=
10%


Design Project





=
10%


Major-I Examination – April 6, 2009 

=
25%


Major-II Examination – May 18, 2009 

=
25%


Final Examination  




=
30%

Some scientific/reconnaissance visits will tentatively be carried out to the following:

1.
Research Institute at KFUPM (XRD, SEM, and DTA).

2.
Laboratory demonstrations on assessment techniques and procedures.

3.
A fusion-bonded epoxy-coated rebar factory.

4.
A construction site where foundations are being protected against deterioration.

5.
A construction site where assessment of a structure is being conducted.

6.
A construction demonstrations on assessment techniques and procedures.

