GEOE 464  Geological Engineering Design Project I

Fall, 2008   8 M Tu Th   MI 323

Catalog Data:
GEOE 464:  Geological Engineering Design Project I, (3-0) 3 credits.

Prerequisite:  Completion of junior-year studies.  Independent design work by students on a comprehensive geological engineering project that integrates  1) ground-water resources and contaminant remediation, or  2) exploration for and development of fuels or minerals.  Economic and legal constraints, environmental concerns, safety, and aesthetic considerations will be included.  Engineering reports (oral and written) with analyses, specifications, and results are required.

Option:
Ground-water option.

Textbook:
None.

References:
Waterloo Hydrogeologic, Inc., 2002, Visual MODFLOW Pro User’s Manual.


Driscoll, F.G., Groundwater and wells:  Johnson Division, 1986.

Instructor:
Arden D. Davis, Professor of Geological Engineering


Office:

MI 315


Phone:

(605) 394-2473


Voice mail:
(605) 394-2461


FAX:

(605) 394-6703


E-mail:

arden.davis@sdsmt.edu
Office Hours:
1 M, 2 M, 1 Tu, 2 Tu, 10 W, 11 W

Goals:
The course is designed to integrate previous engineering and science course work into a practical design experience for geological engineering seniors, in order to prepare them for independent engineering practice in ground water.

Prerequisites:

1.  Ground Water

2. Applied Fluid Mechanics

3. Differential Equations.

4. PC Programming or equivalent.

Outline of Topics:

1. Professional ethics; professional registration (1 class).

2. Well-field or sampling design; water quality on a global scale (2 classes).

3. Pumping-test design (2 classes).

4. Modeling applications in design; finite-difference methods (4 classes).

5. Contaminant remediation project design (3 classes).

6. Economic, legal, environmental, and aesthetic concerns (3 classes).

Project Topics:

1. Well-field design (3 classes).

2. Sampling program design (3 classes).

3. Pumping-test design (3 classes).

4. Field trips and site visits (4 classes).

5. Contaminant remediation project (12 classes).

6. Simulated hearing on permit application (1 class).

7. Written and oral presentations of design projects (5 classes).

Computer Usage:

1. Each student must develop an aquifer model by digitizing information to be run with a finite-difference computer program.  Students work in teams while digitizing aquifer data but each builds a unique file and presents model output in the design of a well system.

2. Use of curve-matching programs on a PC for transmissivity determinations.

Estimated ABET Category Content:


Engineering Design:  3 credits or 100%

Grading Policy:


95-100%
Design project.


         5%
Attendance and attitude.

Because the course consists entirely of engineering design, no exams will be given during the semester.

Students with special needs or requiring special accommodations should contact the instructor, Dr. Arden Davis, at (605) 394-2473, or the campus ADA coordinator, Ms. Jolie McCoy, at (605) 394-1294, at the earliest opportunity.

Expected Course Outcomes


Upon completion of this course, students should demonstrate the ability to:

1.
Define the terms, “engineering” and “geological engineering.”

2.
Give a basic definition of engineering design.

3.
Design a ground-water project to meet a desired need in geological engineering work.

4.
Express a basic understanding of professional ethics, professional responsibility, professional licensure, and the need for life-long learning.

5.
Effectively communicate a geological engineering design report orally and in written form.

6.
Work effectively on a multi-disciplinary team.

7.
Apply basic knowledge in mathematics, science, and engineering in the solution of a geological engineering design problem.

8.
Express knowledge of contemporary issues in geological engineering.

9.
Demonstrate critical thinking and research skills in the solution of a geological engineering design problem.

10.
Demonstrate an understanding of the role of engineering solutions in society and 
in a global context.

11.
Demonstrate the ability to identify, formulate, and solve engineering problems.

12.
Demonstrate the ability to use techniques, skills, and engineering tools necessary for engineering practice.

Relationship of Course to Geological Engineering Program Outcomes

GEOE 464, Geological Engineering Design Project I, meets the twelve outcomes for the geological engineering program:

(
Ability to apply basic knowledge in mathematics, science, and engineering;

(
Field, laboratory, technical, and computer competence.

(
Knowledge of contemporary issues;

(
Critical thinking and research skills;

(
Ability to communicate effectively;

(
Ability to work effectively on a multidisciplinary team;

(
Knowledge of the role of engineering solutions in society and in a global context;

(
Understanding of professional and ethical responsibility;

(
Ability to identify, formulate, and solve engineering problems;

(
Ability to design a system or process to meet desired needs;

(
Ability to use techniques, skills, and modern engineering tools necessary for engineering practice; and

(
Recognition of the need for, and ability to engage in, life-long learning.

The geological engineering program’s objectives define the field of ground water as one of four major areas of practice in the profession of geological engineering.  GEOE 464, therefore, helps provide students with an engineering design experience to prepare them for professional practice in the geological engineering profession, and to help them advance more rapidly than their peers who do not have training and engineering design experience in the field of ground water.

Freedom in learning. Under Board of Regents and University policy student academic performance may be evaluated solely on an academic basis, not on opinions or conduct in matters unrelated to academic standards. Students should be free to take reasoned exception to the data or views offered in any course of study and to reserve judgment about matters of opinion, but they are responsible for learning the content of any course of study for which they are enrolled. Students who believe that an academic evaluation reflects prejudiced or capricious consideration of student opinions or conduct unrelated to academic standards should contact the dean of the college which offers the class to initiate a review of the evaluation. 

                

