ENGINEERING GEOLOGY

Geology 410

Spring, 2013
Course Information:

Instructors:

Dr. L. Scott Eaton




Dr. W.C. Sherwood
Office:


Memorial 7100C 




Memorial 3343B
E-mail:

eatonls@jmu.edu




sherwowc@jmu.edu
Office Hours:

M,W: 11:00-12:00, Th: 9:00-12:00 


Open door policy

Meeting Times:  
Lecture: MW 12:20-13:10 

Lab: F 12:20-14:15
Meeting Location:
Memorial 7110



Memorial 7130
Course Web Site:
http://csmres.jmu.edu/geollab/eaton/web/eaton.htm
Texts:  Principles of Geotechnical Engineering,Braja M. Das, 6/5/4/3/2 or 1st editions

Soil Mechanics Laboratory Manual, Braja M. Das, 2009, 7/6/5/ or 4th editions 

**buy these books used; order these from an online vendor (Google)**
Nature of the Course Content:
The material covered in this course will include a combination of engineering theory, hands-on laboratory and field-testing, data interpretation, and report writing.  Soil mechanics and soils testing will be emphasized throughout.  Trigonometry and plane geometry will be utilized extensively.  Differential and integral calculus, and statistics will be required for some exercises. 

Requirements and Policies:

Attendance/Participation:

What you derive from this course will depend on your investment in this endeavor.  Attendance in lecture, laboratory, and field trips is expected; and unexcused absences for laboratory or field trips will result in a penalty of your grade. Excessive absences in the course will be reflected in your final grade. 

Grading Structure:




 %

Exam #1 (Take Home)


35


Exam #2 (Take Home)


35


Laboratory and Field Work


27


Seminar Attendance and Write ups

  3

Each of the Reports and Tests will be announced at least one week prior to the due date.  A ten-point grading scale will apply, i.e. 90-100=A; 80-89=B; etc.  A standard format for the laboratory reports will be discussed in class.  Students will work in teams in the laboratory, but data manipulation, interpretation, and report preparation is to be done individually. Assignments are expected to demonstrate professionalism, and to be completed on time Unexcused late laboratories and problem sets will be marked down 10 points per day and will not be accepted 5 days beyond due date.  
Academic Honesty:

All incoming JMU students sign a pledge to abide by the JMU honor code, which includes, but not limited to, not presenting others’ work as your own without proper acknowledgement. This honesty also includes not accessing/borrowing/incorporating past course assignments, laboratories, tests, or other materials. In short, you are expected to do your own work unless otherwise instructed. The spirit of this honor pledge will be implicit in all assignments.  Violation of this pledge will be prosecuted vigorously by the instructor and the honor council; penalties in the past have included receiving a failing grade on assignments, the course, and expulsion from the University. For more information, see the link http://www.jmu.edu/honor/code.shtml.

Inclement Weather:

JMU’s cancelation policy will apply for our lecture and laboratory meetings. Please check your email before coming to class in the morning in the event that the instructor has cancelled class due to unforeseen events. With regards to our field trips, the instructor will make a decision on whether or not the event will proceed no later than two hours from the planned meeting time.  However, you should be prepared for (and dress appropriately for), inclement weather for ALL field trips. For more information, see the link http://www.jmu.edu/JMUpolicy/1309.shtml.

Religious Observation Accommodations:

All faculty are required to give reasonable and appropriate accommodations to students requesting them on grounds of religious observation. The faculty member determines what accommodations are appropriate for his/her course. Students should notify the faculty by no later than the end of the Drop-Add period the first week of the semester of potential scheduled absences and determine with the instructor if mutually acceptable alternative methods exist for completing the missed classroom time, lab or activity.

Goals of the course:

The overall goal of this course is to impart a basic understanding of the engineering properties and use of earth materials.  To reach this objective, theoretical treatment and standard tests utilized in geotechnical engineering will be emphasized.  Listed below are the specific topics that will be investigated. 

· Engineering Theory - Impart an understanding of stress-strain phenomena and types of deformation.  Failure criteria will be examined through the use of Mohr's Circles.

· Engineering Classification of Soils - Gradations and Atterburg Limits are performed and the data used to classify soils in the AASHTO and Unified Systems.
· Soil Tests - Standard soil mechanics tests will be performed in the field and laboratory.  These include field density, direct shear, Atterburg Limits, gradations, and CBR-Pavement Designs.
· Properties and Use of Construction Materials - Major construction materials including soil, rock, mineral aggregates, and concrete are covered.  Appropriate ASTM tests involving strength and durability are identified and discussed.  Statistical methods of quality control are introduced.
· Water Movement Through Porous Media - Formulation and use of Darcy's Law in soils is investigated.  The results of Standard Tests for measuring permeability in soils are utilized to solve practical problems.  The role and effects of pore pressure are investigated.
· Drainage Designs - Methods of storm water management and the effects of stream channelization are covered.  Environmental impacts are identified and evaluated.
· Stream Restoration – An overview of modern methods of classifying stream systems, and methods used to route both water and sediment through drainage basins. 
Tentative Order of Topics

Introduction, History of Engineering Geology


Engineering Classification of Soils

Geotechnology

· Stress-Strain

· Fracture Mechanisms

· Mohrs Circles

Hydrology

· Permeability Tests

· Groundwater Monitoring Procedures

· Drainage and Stormwater Management

· Stream Channelization and Water Quality

· Sediment Transport and Stream Restoration

Slope Stability Analysis

Standard Penetration Testing, CBR Tests, and Pavement Design

Stress Distribution and Boussinesq Equation

Borrow-Fill Computations

Construction Materials

· Mineral Aggregates

· Statistical Quality Control

· Concrete

Case Histories

Guidelines for Course Work
Lab Reports:

Most laboratory exercises will be conducted by teams of two or three students. These teams will work together until all of the raw data is complete.  Raw data will include, for example, weights for moisture contents, weights for sieve analyses, etc.  At this point, each student is to take the data and work alone on the lab report.

The following guidelines apply:

Allowed:

· Working together to generate raw data.

· General discussion of material presented in class, in laboratory, or in the textbook.  Examples include the use of flow charts, tables, and figures.

Not Allowed:

· Working together to process raw data (example: using sample weight to determine moisture content).

· Sharing or working together to generate spreadsheets or other tables, graphs, and figures. 
All tables, figures, and spreadsheets should be generated individually.

· Working together to interpret the data.

· Working together to formulate conclusions.

Exams:
Both exams will be take home tests. The pick up and due dates will be announced in class. Exams will require a signed pledge conforming to the JMU honor code.

The following guidelines apply:

Allowed:

· All class notes, handouts, published materials, and internet sources may be utilized.

· Clarification of questions by the instructors.

Not Allowed:

· Any and all discussion concerning the test itself, or any exchange of notes, information, data, methodology, techniques, and units.

· Any use of previous years’ exams and/or related supporting materials.






