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2
Objectives 

The main purpose of this course is to advance the students’ understanding of coastal engineering practices and applications. The loads imposed on the coastal structures by the environment are a key input to the design process of coastal engineering. Therefore, the coastal structure can be designed with sufficient strength to withstand the loads, with the knowledge of ocean wave theories from the prerequisite course Coastal Engineering Design (3082ENG), this course further adds to the knowledge base of the coastal engineering student, with emphasis on the coastal environmental loads, primarily wave forces on coastal and offshore structures, and the practical design issues of coastal structures. Therefore, it reflects the primary purpose of the program, Bachelor of Coastal Engineering, to provide a practical, professional engineering education.
Upon successful completion of this course, students should be able to understand hydrodynamic analysis of wave – structure interactions, and apply the basic wave mechanics to evaluate the wave loads on coastal and offshore structures, and design process of the coastal and offshore structures.
3
Links with other Courses in the Program(s)

This course continues on from Coastal Engineering Design further developing the skills necessary for the analysis and design of coastal structures in civil and coastal engineering.

4
Brief Description 

This course is aimed at examining various engineering methods used to evaluate the hydrodynamic loads and the design practice of the coastal and offshore structures. Material covered includes, hydrodynamic forces in unsteady flow, wave diffraction forces on large coastal and offshore structures, types and functions of coastal/offshore structures, fundamentals of design, and reliability in design.
5
Content 

The ability to design and analyse the various coastal structures is essential to coastal engineers. The study of this course provides an introduction and design methodology to many of the problems that face coastal engineers from project planning to detailed design techniques.

The contents of weekly sections are summarised here:

	Sect
	Topics


	Text



	1
	Wave force on small structures

Wave force formulations; design values of hydrodynamic coefficients
	Lecture Note 1, Chakrabarti Ch.3

	2
	Froude-Krylov force
	Lecture Note 2, Chakrabarti Ch.4

	3
	Wave force on large structures: Diffraction theory
	Lecture Note 3, Chakrabarti Ch.5

	4
	Floating structure dynamics
	Lecture Note 4, Chakrabarti Ch.6

	5
	Planning and Design Processes

Background; Design criteria; Risk analysis and project optimisation
	Lecture Note 5

Kamphuis Ch.7, 12

CEM V-1

	6
	Shore Protection Projects

Major concerns for shore protection; Design constraints; Coastal armouring structures; Beach stabilization structures
	Lecture Note 6, 

Kamphuis Ch.12, 14

CEM V-3

	7
	Types of Functions of Coastal Structures

Applications; Typical cross sections and layouts; Main types of concrete armor units; Failure modes of typical structure types
	Lecture Note 7, 

Kamphuis Ch.7, 8

CEM VI-2

	8
	Fundamental of Design (1)

Structure hydraulic response; Rubble-mound structure loading and response; Vertical-front structure loading and response
	Lecture Note 8, 

Kamphuis Ch.7, 8

CEM VI-5

	9
	Fundamental of Design (2)

Foundation loads; Scour and scour protection
	Lecture Note 9,

Kamphuis Ch.7, 8

CEM VI-5

	10
	Fundamental of Design (3)

Wave forces on slender cylindrical piles; Other forces and interactions
	Lecture Note 10, 

Kamphuis Ch.7, 8

CEM VI-5

	11
	Reliability in Design

Failure modes and failure functions; Single failure modes probability analysis; Failure probability analysis of failure mode systems; Parameter uncertainties in determining the reliability of structures; Partial safety factor system for implementing reliability in design
	Lecture Note 11, 

CEM VI-6

	12
	Design of Specific Project Elements – Case Studies

Sloping-front structure; Vertical-front structure; Beach fill; Floating structure; Pile structure; Pipeline and outfall stability
	Lecture Note 12, 

CEM VI-7

	13
	Design Project Presentations
	



TOPICS
COURSE CONTENT DETAILS
WEIGHTING %


1
Wave forces on coastal structures
25


2
Hydrodynamic response of coastal structures
15


3
Planning and design processes for shore protection project
20


4
Fundamentals of design
25


5
Reliability in design

15

6
Generic Skills Development

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

	Attribute
	Taught
	Practiced
	Assessed
	Developed through:

	Oral communication
	
	(
	(
	Design project presentation

	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
	
	
	
	

	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 web supplemented.  Copies of handouts are available from the course website at Learning@GU.  In addition feedback, by way of sample solutions for tutorial questions and the marks awarded for assessment items, is published on the web site.

8
Rationale for Content

The lectures are to provide students with the fundamental concepts of hydrodynamic analysis and coastal structure design.  The tutorial sessions will provide more advanced exercises (including examples, discussion of relevant topics and oral presentation etc).  Design projects are designed as group activities, providing students with team-work experience to improve their communication skills.  

9
Organization and Teaching Methods 


The contact hours in this course are:



ACTIVITY
HOURS



Lectures (3 hrs per week)



39



Tutorials (1 hr per week)



13



Field trips (1 session of 3 hrs duration)
  

  3




Total






55
These contact hours are delivered at approximately 4.5 per week spread over the semester, with 1 x 3 hour lectures and 1 x 1 hour tutorial session each week plus 1 field trip of 3 hours duration.

10
Rationale for Teaching Methods


The lectures will provide theoretical and practical understandings of the content areas. Where possible the development of course material will be problem based. Problem solving exercises elaborating the lecture material will be introduced during the lecture time.  

The tutorial sessions, aimed to enhance students’ understanding on the content materials by examples. The exercises as integrating activities will bring together the need for analysis, design and testing with a “real world” situation. In addition group design projects will provide students with the opportunity to develop teamwork and necessary problem solving skill, and to develop written communication skills. 

11
Assessment 


NO.
DESCRIPTION
WEIGHTING %


1
Design projects
(3)
50

2
3 hr end of semester exam

50

Notes

(1)
To be eligible for a passing grade in this course, students are required to achieve an overall mark of 50%, submit a satisfactory design assignment reports and achieve at least 50% in the final exam.

(2) The submission deadlines for the three design projects are Friday week 5, 8, 11 respectively.

12
Rationale for Assessment

The design projects assesses the ability of the student to bring together the various aspects of the basic hydrodynamic analysis and fundamental design techniques and apply that knowledge, to coastal projects. Through the analysis of the activity in the report, students’ problem solving skills and written communication skills will be assessed.

The examination tests the student's understanding and knowledge of the range of topics covered in the course as well as the ability to apply that knowledge to an engineering design problem.

13
Texts and Supporting Materials 

Specified Text

Kamphuis, J. W. 2000, Introduction to Coastal Engineering and Management, World Scientific.

Support Materials Required

All supporting materials will available at Learning@GU

Recommended Readings/References

Chakrabarti, S. K. (1987): Hydrodynamics of offshore structures. WIT Press.

Coastal Engineering Manual, 

Part V: Coastal Project Planning and Design

Part VI: Design of Coastal Project Elements (http://bigfoot.wes.army.mil/cem026.html)

14
Course Evaluation

A formal survey of the students will be undertaken towards the end of the semester.  The results of survey will be discussed by the teaching team 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.


For tutorial exercises, whereas students may work together in problem solving, the calculations and writing up should be the sole work of the student.

For the design assignments, whereas the calculations will be common to the team, the written report including the detailed analysis and design, any calculations, graphs, discussion and conclusion should be the sole work of the student submitting.

The course website on Learning@GU will be used to provide feedback on marks as well as solutions to tutorial questions.

16
Course Communications

This section should provide information to students about how to communicate with the Course Convenor and or any other member of the teaching team. Issues such as their availability for face to face consultations, the use of email and what issues to address to the teaching team via email, the use of electronic bulletin boards etc. should be addressed.  
The Course Convenor is available for consultation at times that are displayed on the Convenor’s office notice board (outside G09_1.23).

Queries may also be emailed to the Course Convenor at l.tao@griffith.edu.au.
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