Program Outcome Summary

7. Demonstration of an In-Depth Understanding of at Least One Specialty Within Civil Engineering

Performance Criteria

1. Understand fundamentals concepts related to the specialty

2. Be able to perform a design related to the specialty

3. Study an open ended problem in the specialty area (MQP)

Specific Courses: CE 3006, CE 3008, CE 3010, CE 3022, CE 3026, CE 3041, CE 3044, CE 3050, CE 3054, CE 3060, CE 3061, CE 3062, CE 3070, CE 3074, CE 4017, CE 4046, CE 4048, CE 4060, CE 4061, CE 4071.

CONSTRUCTION ENGINEERING AND PROJECT MANAGEMENT

CE 3022, “Legal Aspects in Design and Construction”

Performance Criteria

1. Understand the regulatory and legal underpinnings of the construction industry operations.

2. Understand the contractual and professional responsibilities of the design phase of a project.

3. Understand the contractual and professional responsibilities of the construction phase of a project.

Specific Lessons

1. Lectures illustrate building regulations, real estate laws, forms of business organization, types of contracts, insurance, construction safety, labor laws, and types of construction contracts.

2. The clauses of the EJCDC No. 1910-1 and AIA B141 are illustrated in class.

3. The main documents of a construction contract are reviewed with emphasis on changes and changed conditions, scheduling and delays, payments and warranties.

4. Short legal case studies relating to professional services are discussed in class.

Implementation Strategies

1. Homework assignments.

2. Analysis of the EJCDC No. 1910-1 and AIA B14 agreements.

3. Examinations (four).

ENVIRONMENTAL ENGINEERING

CE 3060, “Water Treatment”

CE 3061, “Waste Water Treatment”

CE 3062, “Hydraulics in CE” 

CE 4060, “Environmental Engineering Lab”

CE 4061, “Hydrology” 

Performance Criteria

1. Understand the fundamental aspects of water treatment plant design (CE 3060).

2. Understand wastewater characteristics and analyses (CE 3061).

3. Be able to formulate kinetic expressions and mass balances for wastewater reactors (CE 3061).

4. Understand gravity separation of suspended material from wastewater (CE 3061).

5. Understand mass transfer phenomena in aeration (CE 3061).

6. Understand fundamentals and application of aerobic biological treatment (CE 3061).

7. Comprehend the fundamentals of anaerobic processes and application to wastewater treatment (CE 3061).

8. Know the theory and practice of disinfection as applied to wastewater (CE 3061).

9. Understand filtration concepts for wastewater treatment (CE 3061).

10. Understand the basics of hydraulics as applied to civil engineering problems (CE 3062).

11. Understand the importance and application of physical analyses in water and wastewater treatment, and be able to perform such analyses (CE 4060).

12. Understand the importance and application of chemical analyses in water and wastewater treatment, and be able to perform such analyses (CE 4060).

13. Understand the importance and application of biological analyses in water and wastewater treatment, and be able to perform such analyses (CE 4060).

14. Understand the basic principles that govern the distribution and transport of water in the environment (CE 4061).

15. Learn some basic approaches for developing a quantitative description of the rainfall-runoff process (CE 4061).

Specific Lessons

1. Lectures in CE 3060 present water treatment plant design topics: population forecasting, chemical dose calculations, mixing rapid, mixing slow, coagulation/flocculation, settling, filtration, and disinfection.

2. Lectures and demonstrations in CE 3061 present wastewater characteristics and analyses, kinetics and mass balances, screening and sedimentation, aeration, biological processes, disinfection, filtration, and sludge treatment.

3. Lectures in CE 3062 present topics in hydraulics: fluid mechanics review, flow in open channels, wastewater flows and measurement, design of sanitary and storm sewers, analysis of infiltration and inflow, combined sewer overflows, pumps, pump station design, water supply systems, water distribution networks, and environmental problems.

4. Lectures in CE 4060 present reactor design, gravimetric analysis, turbidity, coagulation, volumetric analysis, chlorine chemistry, hardness, microorganisms in wastewater, and dissolved oxygen.

5. Lectures in CE 4061 present the hydrologic cycle, precipitation, streamflow, infiltration, evaporation, transpiration, rainfall-runoff relationships, hydrograph analysis, hydrologic modeling, SCS methods, reservoir routing, surface water flow, river routing, and graphical presentation of data topics pertaining to urban watersheds.

Implementation Strategies

1. CE 3060 includes a series of quizzes as well as a course project involving the design of a water treatment plant.

2. CE 3061 includes homework assignments, a course project (preparation of a design manual on a specific wastewater treatment operation), and two exams.

3. CE 3062 includes homework assignments, three quizzes, and three group projects.

4. CE 4060 includes 10 laboratory experiments and examinations (both written and hands-on lab practical).

5. CE 4061 includes homework assignments, field trips, two group projects, and two quizzes.

GEOTECHNICAL ENGINEERING

CE 3044, “Foundation Engineering”

CE 4046, “Experimental Soil Mechanics”

CE 4048, “Earth Structures”

Performance Criteria

1. Obtaining and selecting appropriate design soil parameters (CE 3044).

2. Design of shallow foundations (CE 3044).

3. Design of rigid and flexible retaining structures (CE 3044).

4. Design of deep foundations (CE 3044).

5. Economics of planning a laboratory testing program (CE 4046).

6. How to plan a testing program appropriate for a specific project (CE 4046).

7. How to perform tests properly and record appropriate data (CE 4046).

8. How to accurately convert raw data to required design parameters (CE 4046).

9. How to write a professional engineering report for a project whose design solution requires and utilizes laboratory data (CE 4046).

10. Mechanics of both confined and unconfined flow through mixed or homogeneous isotropic or anisotropic soils, including design of granular and geosynthetic drains (CE 4048).

11. Soil stabilization, with an emphasis on soil compaction (CE 4048).

12. Controlling highway embankment settlement using granular or geosynthetic wick drains (CE 4048).

13. Shear strength of soils (CE 4048).

14. Analysis and design of soil slopes (CE 4048).

Specific Lessons

1. Lectures in CE 3044 present: exploration and testing, parameter selection, shallow foundations, bearing capacity, settlement, earth pressure theory, retaining walls, reinforced earth, flexible retaining structures, anchored bulkheads, braced excavations, and deep foundations.

2. Lectures and demonstrations in CE 4046 present: index testing specific gravity, grain size, Atterberg limits, one-dimensional compression and consolidation, compaction, direct shear, unconfined compression, triaxial and other strength testing, and permeability.

3. Lectures in CE 4048 present topics including: Darcy’s Law, Continuity Equation, coefficient of permeability, seepage forces, quick condition, flow nets, numerical solutions, filter design, soil stabilization methods, preloading, drains, slope stability, stress analysis techniques, earth dam design, and waste containment facility design.

Implementation Strategies
1. In CE 3044, students are assessed by means of unannounced closed book tests and a mid-term and final exam.

2. CE 4046 includes laboratory activities, a term project, and two exams.

3. CE 4048 includes homework problems, two projects (a finite element seepage project and a stability analysis project using STABGM), and two exams.

STRUCTURAL ENGINEERING

CE 3006, “Design of Steel Structures” – ask LA for details

CE 3008, “Design of Reinforced Concrete Structures” – ask PJ

CE 3010, “Structural Engineering”

CE 4017, “Prestressed Concrete Design”

Performance Criteria

1. Fundamental understanding of the characteristics of structural steel components and systems (CE 3006).

2. Ability to describe objectives for the design of framing systems for floors (CE 3006).

3. Fundamental understanding of lateral bracing for beam stability (CE 3006).

4. Ability to describe objectives for the design of frames and braced structures for lateral load resistance (CE 3006).

5. Ability to use the AISC LRFD Manual and Specification for the selection and evaluation of structural steel members and the design of connections (CE 3006).

6. Ability to evaluate the serviceability performance of structural members and systems (CE 3006 and CE 3010).

7. Ability to establish suitable member sizes for framing a multi-story building based on consideration of strength and serviceability criteria (CE 3006 and CE 3010).

8. Awareness that construction and economic factors impact the selection of member sizes and the design of connections (CE 3006 and CE 3010).

9. CE 3008? 

10. Introduction to the role of building codes and specifications in structural engineering practice (CE 3010).

11. Fundamental understanding of the distribution of vertical loads in a typical wood-frame building (CE 3010).

12. Fundamental understanding of the distribution of lateral forces in a typical wood-frame building (CE 3010).

13. Fundamental understanding of the critical structural performance issues associated with the design of beams, columns, and combined beam-column members (CE 3010).

14. Ability to use the National Design Specification for Wood Construction (NDS) for the selection and evaluation of wood members (CE 3010).

15. Introduction to the use of engineered wood products in typical building construction (CE 3010).

16. Design of pre-stressed concrete elements: principles of elastic and ultimate strength design (CE 4017).

17. Design for shear, losses, serviceability and partial loads (CE 4017).

18. Design of structural systems: framework for gravity and lateral loads (CE 4017).

Specific Lessons

1. CE 3006

Strength and serviceability design of beams, girders, and composite

steel-concrete floor systems.

Strength design of columns and beam-columns.

Strength design of building frames for vertical loads and lateral forces.

Strength design of tension members.

Strength design of simple bolted and welded connections.

2. CE 3008

3. In CE 3010, lectures present topics in structural design of wood-frame buildings.

4. In CE 4017, lectures and slide presentations present theory and example problems in pre-stressed concrete design.  Guest lectures and field trips are also included.

Implementation Strategies

1. CE 3006

Lectures and handouts provide introduction to specific topics and LRFD

code references.

HW assignments provide practice problems for specific topics.

Laboratory activities provided focussed studies in the areas of beam

design, composite steel-concrete floor systems, lateral bracing, columns,

and construction costs.

Term-ending project provides opportunity to synthesize course topics in

the design of a multi-story building.

Exams are used to assess individual learning of course topics.

2. CE 3008

3. CE 3010 includes homework assignments and a term project.

4. CE 4017 includes homework assignments, written reports on field trips, a term project, and a mid-term examination.

TRANSPORTATION ENGINEERING AND PLANNING

CE 3050, “Highway Engineering & Planning”

CE 3054, “Asphalt Technology”

CE 3070, “Urban & Environmental Planning”

CE 3074, “Environmental Analysis”

CE 4071, “Land Use Development & Controls”

Performance Criteria

1. Understand the roles of organizations involved in the design, construction and maintenance of transportation systems (CE 3050).

2. Understand the functional classifications of highways (CE 3050).

3. Learn how to perform a spot speed study (CE 3050).

4. Learn how to perform a traffic volume study (CE 3050).

5. Use traffic flow models to understand the interrelationship between volume, speed and capacity (CE 3050).

6. Learn how to determine the level of service of a divided highway and a two-lane rural roadway (CE 3050).

7. Learn how to calculate the safe speed of a curve (CE 3050).

8. Learn how to calculate stopping sight distance required (CE 3050).

9. Learn how to design a roadway cross-section (CE 3050).

10. Learn how to design a horizontal curve (CE 3050).

11. Learn how to design a vertical curve (CE 3050).

12. Understand the basic types of intersection control (CE 3050).

13. Understand ways of assessing highway safety (CE 3050).

14. Learn to perform earthwork calculations (CE 3050).

15. To introduce the field of asphalt technology (CE 3054).

16. To provide an understanding of asphalt cement (CE 3054).

17. To provide an understanding of mineral aggregate (CE 3054).

18. To provide an understanding of mix design of hot mix asphalt (CE 3054).

19. To teach students how to collect data, analyze data, and draw meaningful conclusions from data (CE 3054).

20. To provide an understanding of characterization tests for hot mix asphalt (CE 3054).

21. To provide an understanding of hot mix asphalt pavements (CE 3054).

22. To develop an interest in asphalt technology (CE 3054).

23. To introduce the student to a sampling of the economic, social, physical, and environmental attributes of urban, suburban and rural places (CE 3070).

24. To convey a sense of what planning is and what planners, engineers, and citizens need to do to improve the quality of life (CE 3070).

25. Understand the range of environmental considerations and problems, at various scales, that affect surface water flowage (CE 3074).

26. Understand the principles and techniques involved in assessing areas of the natural environment (CE 3074).

27. Understand the applications of the assessment of the natural environment to determine the inherent suitability of the area for various urban and resource-based uses and facilities (CE 3074).

28. The basics and applications of hydrology (CE 3074).

29. The potential impact of altering the natural systems, using hydrology as the model (CE 3074).

30. To provide students with an understanding of the policies and issues associated with land use planning (CE 4071).

31. To have a working knowledge of land use planning, based on knowledge of statutes and case law, and to know where to search out information in the future. (CE 4071).

Specific Lessons

1.  
Lectures and handouts in CE 3050 cover the topics in performance criteria 1-14.

2. Lectures and laboratory activities in CE 3054 cover the topics in criteria 15-22.

3. Lectures and group discussions in CE 3070 cover the following topics: quality of life, history and trends in urban and environment activities, planning theory and practice, planning vs. scale / levels of intervention, single-purpose planning, and comprehensive planning.

4. Lectures and group discussions in CE 3074 cover the following topics: applications of environmental analysis, slopes, ethics and values, soils, vegetation, computer use in environmental analysis, surface drainage, precipitation and hydrology, surface water runoff, water quality, stormwater, groundwater, wetlands, wildlife, flooding, site development, erosion, and mitigating measures.

5. Lectures and discussions in CE 4071 cover topics including : the land development process, the use and enjoyment of private land, nuisances, private law regarding land development plans, the planning process, property rights, zoning, state and regional planning, recent Supreme Court cases, zoning variances, special permits, growth management, preservation, and regulation of environmentally critical areas. As shown in the syllabus, each lesson has assigned readings, including actual case law as found in Lexus-Nexus subscription service.

Implementation Strategies

1. CE 3050 includes homework assignments and exams.

2. CE 3054 includes five laboratory reports, one laboratory project, one field project, and one examination.

3. CE 3070 includes reading assignments, five mini-projects, and two exams.

4. CE 3074 includes homework and reading assignments and two exams.

5. CE 4071 Using readings in land use planning, the chronological development of case law on land use planning, and leading class discussions, have the students understand the problems, constraints, and future needs for land use planning.

Also: CE 3026 

