REHABILITATION OF STRUCTURES
	CEHB 511= 

Prerequisite    : CE 272 & CE417
Contact Hours: (      )

	Instructor: Dr. Muhammad Rjoub

Office: Administration building : Room #  

Office hours: 10.00–11:00 (Sun, Tue, Thursday)


Course Objectives:
     The course is directed to cover the methods of assessing the current and future performance of the structure, the diagnosis stages of the structure, survey of structure conditions, remedy: repairing materials, strategies and techniques to upgrade the structure performance.

Course description:
      Rehabilitation concepts, Evaluation of existing structures: strength, durability and deficiencies, destructive and non-destructive testing, damaged structures and deterioration mechanisms, materials, criteria and techniques for repairing and strengthening of concrete structures. 

Course Contents:
PART I: INTRODUCTION

Chapter 1:  Concepts and definitions:
· Introduction

· Definitions 
· The need for rehabilitation
· Criteria for Repair and Rehabilitation
• Operational Requirement/Life Safety/Collapse Prevention

• Codes and Ordinances

• Owner/Operator

• Users/Public

• Costs
· Requirements/Performance

• Strength


• Durability


• Service Life.

· Rehabilitation Sequence.

Chapter 2:  Prevention better than cure.

· Good quality concrete of Material.

· Material Deficiencies.

· Deterioration of concrete.

· Corrosion of steel.

PART II: Structural Evaluation of existing structures.

Chapter 3:   Diagnosis of structure defects.
Chapter 5:   Structural evaluation of existing structures.

• Expected performance

• Strength, ductility, service requirements.

• Role of non-structural elements

• Type of analysis

i. Load paths

ii. Weak links

iii. Sophistication of analysis vs quality of known information

· Inspection and Condition Survey:
 Types of Inspections (Routine, visual and detailed inspections).

· Defects and probable causes.

· Cracks: types, shapes.

· Evaluation and rehabilitation measures:

Chapter 6: Testing methods and techniques.

· Sampling and testing.

· In-situ testing: Non-destructive methods.

· Laboratory testing.

· Load tests.

PART III: Development of appropriate solution.

Chapter 8:  Solution options.

· Selecting of appropriate solution.

· Repair protection techniques.

· Remedy of defected structures

· Demolition of existing structures.

Chapter 9:   Repairing techniques and materials

· Repairing techniques.

· Repairing materials.

10. Rehabilitation for Strength and Ductility

• Restoration (historic structures) vs Upgrade

• Local vs global rehabilitation

• Modification of existing load-carrying systems vs alternate or added systems

• Selection of materials

• Treatment of non-structural elements.
11. Rehabilitation for Durability or Serviceability

• Restoration

• Replacement of materials or elements

• Modification of deteriorated elements

• Selection of materials

PART V: Applications and examples:
Chapter 12:  Applications and examples.
Grading :

· One midterm exam:             25 %

· Term project          :            25 %

· Final Exam             :            50 %

Format and Requirements for Term Paper

    The student can choose any topic related to repair or strengthening of structures. A topic involving reinforced concrete structures is preferable but he may propose a topic in masonry, wood, steel, or other material. The paper should be directed to issues related to evaluation or assessment of damaged and/or existing structures, design or behavior of repair or strengthening techniques, maintenance, rehabilitation construction procedures, or case histories. The student should outline his topic and submit it for approval. The paper should not duplicate material that will be covered in class lectures or be similar to a topic selected by another student in the class. 

General Guidelines:
1. The paper should be prepared in a written form and submitted before 24 November 2005. 

2. Length: each submitted paper should be summarized into 3 to 5 pages to be provided for all students registered for the class (2.5 cm margin on all sides and not less than 11 point type). 

2. At least three references must be reviewed and included in the list of references in the paper.

4. Prepare a 15 minute presentation for the class to be scheduled at the last month of the semester.
5. Use figures to illustrate your key points. You do not have to draw original figures but give credit to the author.

6. Use headings and sub-headings. 
7. Provide an introduction and a summary (or conclusions). The reader should have a clear idea of what you thought was important from your review of the references and the topic you have chosen.

Project titles
1. Repairing Techniques:

· ..
· ..
2.  Repairing materials:

· ..
· ..

3. Evaluating of existing structures: ..
4. Case studies: …

5. Practical examples of rehabilitation (problems and solutions)

