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2
Objectives 

The majority of civil engineering structures are constructed in concrete in one form or another.  One of the essential skills of a civil engineer is the ability to analyse and design concrete structures.  This prescribed course aims to impart the required problem solving and analysis skills to the students.  It forms an integral part of the structural analysis and design training provided in the Master of Engineering in Structural Engineering and Construction.

This course provides a thorough coverage of the fundamental principles underlying the methods of analysis for reinforced, prestressed and composite concrete structures.  For the structures to meet practical strength and serviceability design requirements, relevant Australian Standard provisions are discussed in detail. The course also investigates advanced topics such as the design and analysis deep beams, flat plates, non-rectangular sections and high strength concrete structures. Laboratory work is designed to enhance team-work and communication skills as well as provide training for fabricating and testing of reinforced concrete beams, as well as preparing written reports on the process and outcomes.

In terms of technical content, the student, upon successful completion of the course, should be able to: 

· analyse and design reinforced concrete (RC) members (such as beams, slabs, columns and walls) in bending, shear, torsion and compression, in both strength and serviceability states.

· analyse fully and partially pre-stressed concrete beams

· understand simply supported composite beam analysis and design.

· have an appreciation of deep beam analysis and design,

· analyse and design non-rectangular sections, flat plates and high strength concrete structures.

· fabricate and test concrete beams for serviceability and strength, critically evaluating and reporting on results.

3
Links with other Courses in the Program(s)
One of the essential skills of a civil engineer is the ability to analyse and design various structures. The expands on previous Concrete Design courses with particular emphasis of the Australian Standard AS3600 developing the necessary advanced analysis and design concepts required.  It forms an integral part of the structural analysis and design training provided in the Master of Engineering in Structural Engineering and Construction.

4
Brief Description 

The advanced analysis and design of reinforced and pre-stressed concrete members in flexure, shear, torsion and compression are taught at a professional level. Both strength and serviceability design requirements are covered. The concepts are applied to a design project involving a conventional concrete structure. The course also investigates advanced topics such as the design and analysis of deep beams, flat plates, non-rectangular sections and high strength concrete structures. Students are also expected to develop laboratory and written report skills and critically evaluate results. Assessment is by laboratory report, tutorial assignments and examinations.

5
Content 

The course has two major components. A problem-based approach is used where the students are required to undertake a major design project on a four-storey concrete structure. To aide learning fortnightly problems based on the required design are undertaken. A complementary laboratory program involving the fabrication and testing of reinforced concrete beams is incorporated to reinforce concepts taught also aiming to develop laboratory, evaluation and report written skills.



Topic

Week



Reinforced Concrete Module                                                                   1-7, 9, 11


1.
Ultimate strength theory: actual and equivalent stress blocks;        



tension, compression and balanced failure.





2.
Ultimate strength analysis and design of singly-reinforced 



rectangular, non-rectangular and T-sections.



3.  Ultimate strength analysis & design of rectangular and 



non-rectangular doubly-reinforced sections.





4. Flexural behaviour under service load; deflection; crack control.




5.
Floor systems:  beam & slab; one-way & two-way slab; simplified 



methods of analysis; Design procedures on  Flat Plates.






6.
Shear failure; shear reinforcement, strength analysis and design;

 

longitudinal shear.





7.
Ultimate strength design for torsion.





8.
Stress development and splicing of reinforcement.





9.
Reinforced concrete columns; ultimate strength equations; 



interaction diagram; biaxial loading; slenderness effects.




Prestressed Concrete Module                                                              8, 10



Theory of prestressed concrete; design of beams; ultimate strength 



of fully and partially prestressed beams.




    Special Topics Module
12, 13


     1.
Composite beams: analysis and design.



2. Analysis and Design of Concrete Walls (including deep beams) 
Additional


3. High strength concrete structures
  
Additional


Group laboratories and individual reporting: 




On bending & shear tests of RC beams
4-5, 9-10/ Lab
15
6
Generic Skills Development

This course aims to develop the generic skills indicated below using material relevant to the study of Concrete Structures.

	Attribute
	Taught
	Practiced
	Assessed
	Developed through:

	Oral communication
	
	
	
	

	Written communication
	
	(
	(
	Laboratory reports, and design assignment

	Problem identification, formulation and solution
	(
	(
	(
	Tutorial exercises, design assignment and exam

	Analysis and critical evaluation
	(
	(
	(
	Tutorial exercises, design assignment and exam

	Ability to undertake independent lifelong learning
	(
	
	
	Emphasis on code practice and continual updating

	Ability to initiate and lead enterprises
	
	
	
	

	Ability to work effectively as a member of a team
	
	(
	(
	Laboratory activities and in design assignment

	Ability to assume responsibility and make decisions
	
	(
	
	Design assignment

	High ethical standards.
	
	
	
	


7
Flexible Learning

This course is mainly taught using the textbook written by Professor Loo.  Copies of additional handouts are available from the course website at Learning@GU.  Addition feedback involving tutorial and the major design assignment will be published on the web site.

8
Rationale for Content

The expands on previous Concrete Design courses with particular emphasis of the Australian Standard AS3600 developing the necessary advanced analysis and design concepts required.  Laboratory sessions are utilised to provide students with an understanding of how concrete members actually perform under loading regimes. This course covers typical concrete design methods that are utilised almost daily in Civil & Structural Engineering consulting practises around the globe.

9
Organisation and Teaching Methods 

This section will describe the way in which the Course will be presented and the activities to be undertaken by students (lectures, tutorials, seminars, practical classes, field placements, etc). In the case of resource-based teaching, this section will give an outline of the materials and the way in which they will be used, and the planned interactions between students and the teaching team. 
This section should include clear statements of the expectations on students, such as which activities are compulsory and which are optional. 

The contact hours in this course are:



ACTIVITY
HOURS



Lectures





39



Tutorials/Design work




26

Laboratory Classes




8



      Design office/Advanced topics discussion

13


These contact hours are delivered as 3x1 hour lectures and 1x 2hour Tutorials/Design work each week. There are four compulsory lab sessions during the semester each of 2hr duration, involving the design, fabrication and testing of concrete beams. Laboratory attendance is compulsory and students who do not attend will not be able to submit the laboratory report for assessment. There is an additional 1hr/week design office/advanced topics discussion.

10
Rationale for Teaching Methods

The lectures will provide theoretical and practical understandings of the content areas.  

Design exercises elaborating the lecture material will be introduced during the tutorial time. The Design office provide students with an opportunity to apply their gained knowledge to the “real world” design being undertaken.

The laboratory sessions, with a group sizes of approximately 15 will provide students with the opportunity to develop teamwork and evaluation skills, and to develop written communication skills. 

11
Assessment 



NO
DESCRIPTION

WEIGHTING(%)


1
Major Design Project
60


2
Major Lab report (on process and test outcomes of RC beams)
25


3
Tutorial Questions (Prestressed concrete)
15



100


In order to achieve the grade of “Pass” or above in the course students must:

( satisfactorily attempt all items of assessment 

( obtain a total of at least 50 (fifty) percent for the entire course 

( obtain at least 40 (forty) percent in the final examination.

12
Rationale for Assessment



Assessment is based on the students’ grasp of the underlying principles of the course content and the ability to apply such principles to a practical design situation.  Correctness of design methodology is an important assessment criterion. The design project will enable the student to apply his/her acquired knowledge to a ‘real life’ problem where a variety of suitable solutions exist. The tutorial assignments on pre-stressed concrete encourage the students to keep up to date with their work on that topic area.  The laboratory work allows the students to gain an insight into the behaviour of RC beams up to collapse. It also helps enhance their team-work and communication skills.  
13
Texts and Supporting Materials 

Specified Texts
Loo, Y.C. Reinforced Concrete Analysis and Design. School of Engineering, Griffith University, Gold Coast Campus (Draft 2nd Ed. with additional contributions by S. Fragomeni).*

SAAHB2.2-1995.  Australian Standards for Civil Engineering Students - Structural Engineering.

* Available from the bookstore on the Gold Coast Campus


Recommended reading

Standards Association of Australia AS3600-2001 Concrete Structures, Sydney, 2001.

Warner, R.F., Rangan, B.V. and Hall, A.S. Reinforced Concrete, Pitman, 3rd Ed., 1991.

Nilson, A.H. Design of Concrete Structures, McGraw-Hill, 11th Ed., 1991.

Warner, R.F. and Faulkes, Prestressed Concrete, Longman Cheshire, 2nd Ed., 1988.

Warner, R.F., Rangan, B.V., Hall, A.S. and Faulkes, Longman Concrete Structures, 1998.

Technically Write!, 4th Edition, Prentice Hall, Ontario, Canada

14
Course Evaluation

In this section the Course Convenor indicates how the course will be evaluated for this offering (refer to the Course Evaluation Report).
A formal survey of the students will be undertaken towards the end of the semester.  The teaching team will discuss the results of survey and any necessary modifications to the course planned for the next offering.

15
Administration


Unless otherwise stated, the normal course administration policies and rules of the School of Engineering apply.  See the School of Engineering Notice Board for details.


The attention of students is drawn to the University’s Policy on Academic Misconduct.  http://www62.gu.edu.au/policylibrary.nsf/mainsearch/352f26aa1a1011e64a256bbb0062fd5f?opendocument .  It is recommended that students read this policy.


The tutorial and design assignments and laboratory requirements will be allocated during lectures.  This information along with additional information will also be provided on the website on Learning@GU.
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Course Communications

The Course Convenor is available for consultation at times that are displayed on the Convenor’s office notice board (outside G09_1.29).
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