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Course Description:

This course covers theory and applications in the field of aquifer mechanics including sedimentary material, interaction between solid and steady/unsteady flow toward to a well within confined, semi-confined or unconfined aquifers.  The quantitative approach is emphasized using the flow relation and analytical well function to analyze aquifer radial movement in response to artificial discharge and recharge, and predict potential risk of earth fissuring.
Course Objectives

The objectives of this course are to introduce engineering students into the field of aquifer mechanics. At the end of this course, students taking this course should be able to:

· apply fundamental principals in aquifer mechanics, 

· conduct aquifer test and interpret the data to determine aquifer parameters for steady and unsteady flow toward wells,

· conduct quantitative analysis of aquifer movement using the well function and flow relation
· predict potential risk of earth fissuring due to groundwater withdrawal 
· plan and design the projects of groundwater resources management  and exploitation
Teaching Methods and Activities

This course is to be taught through lectures presented in the class room using multimedia tools (e.g., a LCD projector, video) and may combine with activities including class discussions, laboratory work and the field trip. Special guests in both the hydrogeology and water engineering may be invited to give presentations for special topics.

Tentative Course Schedule

Week 1
Introduction





 

Week 2
Units and unit conversion 



Week 3
Confined/unconfined and leaky/nonleaky aquifer



Week 4
Bulk flow and mass conservation


Week 5
The Darcy’s and Darcy-Gersevanov flow relations




Week 6
Radial flow to a well in a confined aquifer and unconfined aquifer


Week 7
Mid-term Exam                                                      

Week 8
Sedimentary material and properties



Week 9
Radial bulk flow toward a pumping well  

Week 10
Well function of unsteady radial flow





Week 11
Aquifer radial movement for a confined nonleaqky aquifer
Week 12
Aquifer radial movement for a confined leaky aquifer
Week 13
Aquifer radial movement for a unconfined leaky aquifer
                 

Week 14
Final Exam
               
Course Requirements and Student Evaluation

1. The course and students’ performance are assessed with the following five components including attendance, weekly homework, weekly quiz, mid-term exam and final exam. These are the main tools for the evaluation of students’ performance.  

2. The overall grade for the course will be based on the above five components. The five components are distributed as follows:

Homework

=10%

Quiz


=10%

Midterm exam
=35%

Final exam

=40%

Attendance

=5%

3. The grades will be assigned according to the following chart:

A:


90-100%

B:


80-89%

C:


70-79%
(C =Pass)

F:


0-69%  
(F= Failure)

Required Textbook:  Class notes and no required textbook for this course
References:  Bear, J. (1985). Groundwater Hydraulics, New York: Prentice-Hall. 
PAGE  
1

