Program Outcome Summary

6. Demonstration of an Ability to:

6a. Set up Experiments
Specific Courses: CE 3026, CE 3054, CE 4046, CE 4060.

Performance Criteria

1. Students should understand common experimental procedures.

2. Students should be familiar with laboratory equipment.

3. Students should be able to plan a testing program appropriate for a specific project.

CE 3026, “Construction Materials” (TEK)

Specific Lessons

Lectures and laboratory activities explore:

1. Basic structure and chemistry of civil engineering materials.

2. Mechanical properties: the basics of stress-strain, strength, stiffness, toughness and ductility.

Implementation Strategy for course

Laboratory reports 1, 2, and 4.

CE 3054, “Asphalt Technology” (RBM)

Specific Lessons
1. Mix design of hot mix asphalt.

2. Characterization tests for hot mix asphalt.

Implementation Strategy for course

1. Laboratory project – development of a test.

2. Final examination.

CE 4046, “Experimental Soil Mechanics” (RAD)

Specific Lessons 

1. Economics of planning a laboratory testing program.

2. Planning a testing program for a specific project.

Implementation Strategy for course

1. Presentations by the instructor during class and demonstrations in the laboratory.

2. Term project.

3. Examinations (mid-term and final).

CE 4060, “Environmental Engineering Laboratory” (JP)

Specific Lessons

1. Lectures and Laboratory 1 discuss safety in the environmental engineering laboratory.

2. Use of fundamental environmental engineering laboratory equipment and supplies, including analytical balances, glassware, standards and calibration curves.

Implementation Strategy for course

1. Laboratory reports.

2. Exam questions.

6b. Gather and Analyze Data

Specific Courses: CE 3026, CE 3054, CE 3074, CE 4046, CE 4060, CE 4061.

Performance Criteria

1. Students should be able to collect data. 

2. Students should be able to analyze data and draw meaningful conclusions.

CE 3026, “Construction Materials” (TEK) 

Specific Lessons

Laboratory activities 3-6 explore mechanical properties, including stress-strain, strength, stiffness, toughness, and ductility.

Implementation Strategy for course

Homework and lab reports.

CE 3054, “Asphalt Technology” (RBM)

Specific Lessons

Laboratory activities such as characterization tests for hot mix asphalt.

Implementation Strategy for course

Laboratory project (laboratory work and preparation of report): students conduct resilient modulus testing of Hot Mix Asphalt samples at two temperatures and report the procedure, data and discussion of results in a laboratory report.

CE 3074, “Environmental Analysis” (MSF) – ask MSF
Specific Lessons

Use of environmental assessment data to determine the inherent suitability of areas for various urban and resource-based uses and facilities.

Implementation Strategy for course

Through mini-projects, students use data from an environmental analysis to determine the impact of development of parts of a site.

CE 4046, “Experimental Soil Mechanics” (RAD)

Specific Lessons

1. Performing laboratory tests and recording appropriate data.

2. Converting raw data to required design parameters.

Implementation Strategy for course

1. Presentations by the instructor during class and demonstrations in the laboratory.

2. Term project.

3. Examinations (mid-term and final).

CE 4060, “Environmental Engineering Laboratory” (JP)

Specific Lessons

1. Each laboratory requires collection and analysis of experimental data.

2. Lecture and handout on how to organize and record information in a laboratory notebook.

3. Lecture and material covering topics of significant figures, data quality, and statistical calculations.

Implementation Strategy for course

1. Laboratory notebooks and reports.

2. Exam questions.

CE 4061, “Hydrology” (PPM)

Specific lessons

1. Introduction to hydrologic measurements.

2. Graphical presentation of data

Implementation strategy for course

Homework and group projects.

6c. Apply the Data to Practical Engineering Problems

Performance Criteria

1. Students should be able to apply data to establish design requirements

2. Students should be able to apply data to determine environmental impact

3. Students should be able to apply data to identify limits of a design

Specific Courses: CE 3026, CE 3054, CE 3070, CE 3074, CE 4046, CE 4060, CE 4061.
CE 3026, “Construction Materials” (TEK)
Specific Lessons

1. Structure of materials.

2. Mechanical properties: stress-strain, strength, stiffness, toughness, ductility.

3. Laboratory activities: labs 3-6.  

Implementation Strategy for course

Homework and lab reports.

CE 3054, “Asphalt Technology” (RBM)

Specific Lessons

Determination of resilient modulus of hot mix asphalt for use in structural design of pavement layers.

Implementation Strategy for course

Laboratory project (laboratory work and preparation of report): students conduct resilient modulus testing of Hot Mix Asphalt samples at two temperatures and reported the procedure, data and discussion of results in a laboratory report.

CE 3070, “Intro to Urban & Environmental Planning” (MSF) – ask MSF

Specific Lessons

Lecture topics include population forecasting, modeling and quantitative methods in planning, and growth management.

Implementation Strategy for course

Mini-projects and exams.  Mini-project example: use population data to predict future population and water consumption.

CE 3074, “Environmental Analysis” (MSF) – ask MSF
Specific Lessons

Use of hydrological models to determine potential impacts of altering natural systems.  This involves incorporating environmental factors into knowledge of hydrology to determine the impact on runoff from alterations to the natural state, and investigating mitigating measures. 

Implementation Strategy for course

Through mini-projects, students use data from an environmental analysis and hydrological models to determine the impact of development of parts of a site.

CE 4046, “Experimental Soil Mechanics” (RAD)

Specific Lessons
How to write a professional engineering report for a project whose design solution requires and utilizes laboratory data obtained via testing performed during this course.

Implementation Strategy for course

1. Examinations (mid-term and final).

2. A professional-style report presenting the solution to a term project which employs the data from the laboratory tests which the student has performed to complete the design of an earth structure.  This report is expected to present data from all of the tests actually used in the solution of the project problem as well as an itemized bill for laboratory testing services.

CE 4060, “Environmental Engineering Laboratory” (JP)

Specific Lessons

Drawing conclusions from experimental data regarding treatment design and effectiveness.

Implementation Strategy for course

1. Laboratory reports

2. Exam questions that call for application of laboratory results.

CE 4061, “Hydrology” (PPM)

Specific lessons

Basic approaches to quantify the rainfall-runoff process for use in water resources design:

1. Rational method - Lecture 10

2. Unit hydrograph concepts and convolution - Lectures 11 - 12, 14

3. Hydrologic modeling  - Lecture 13

4. SCS Methods and TR55 - Lectures 15 - 17

Implementation strategy for course

1. Quiz 1  - Rational method

2. Quiz 2  - Unit hydrograph concepts and convolution -

3. Proj. 2 -  Hydrologic modeling; SCS Methods and TR55 (hydrologic analysis modeling technique)

