Agricultural, Civil  & ConstructionEngineering: Course Topics Involving Probability & Statistics
AGRICULTURAL ENGINEERING COURSES
THAT REQUIRE STATISTICS

A E 406. Applied Computational Intelligence for Agricultural and Biological Systems. (Dual-listed with 506). (2-2) Cr. 3. Alt. F., offered 2010.Prereq: 216 or equivalent, Math 166, Stat 305. Applications of biologically inspired computational intelligence tools to solve problems in agricultural and biological systems. Introduction to Artificial Neural Networks, Support Vector Machines, Fuzzy Logic, Genetic Algorithms, Bayesian and Decision Tree Learning. Fundamental machine vision techniques will be introduced in the first part of course and integrated into the lab exercises for learning different computational intelligence techniques. MATLAB will be used throughout the course for algorithm implementation.

A E 424. Air Pollution. (Dual-listed with 524). (Cross-listed with C E, EnSci). (1-0) Cr. 1.Prereq: Either Phys 221 or Chem 178 and either Math 166 or 3 credits in statistics. Senior classification or above. 1 cr. per module. Module A prereq for all modules; module B prereq for D and E.
A. Air quality and effects of pollutants
B. Climate change and causes
C. Transportation constraints
D. Off-gas treatment technology.
E. Agricultural sources of pollution

A. E. COURSES THAT COULD ENTAIL THE USE OF PROBABILITY & STATISTICS
A E 403. Modeling and Controls for Agricultural Systems. (Dual-listed with 503). (2-2) Cr. 3. Alt. S., offered 2011.Prereq: 363, Math 267. Modeling dynamic systems with ordinary differential equations. Introduction to state variable methods of system analysis. Analysis of mechanical, electrical, and fluid power systems. Analytical and numerical solutions of differential equations. Introduction to classical control theory. Feedback and stability examined in the s domain. Frequency response as an analytical and experimental tool. MATLAB will be used throughout the course for modeling. Random Disturbance Inputs
A E 431. Design and Evaluation of Soil and Water Conservation Systems. (Dual-listed with 531). (2-3) Cr. 3. F.Prereq: E M 378 or Ch E 356. Hydrology and hydraulics in agricultural and urbanizing watersheds. Design and evaluation of systems for the conservation and quality preservation of soil and water resources. Use and analysis of hydrologic data in engineering design; relationship of topography, soils, crops, climate, and cultural practices in conservation and quality preservation of soil and water for agriculture. Small watershed hydrology, water movement and utilization in the soil-plant-atmosphere system, agricultural water management, best management practices, and agricultural water quality.
A E 408. GIS and Natural Resources Management. (Dual-listed with 508). (Cross-listed with EnSci). (2-2) Cr. 3. F.Prereq: Working knowledge of computers and Windows environment. Introduction to fundamental concepts and applications of GIS in natural resources management with specific focus on watersheds. Topics include: basic GIS technology, data structures, database management, spatial analysis, and modeling; visualization and display of natural resource data. Case studies in watershed and natural resource management using ArcView G

A E 436. Design and Evaluation of Soil and Water Monitoring Systems. (Dual-listed with 536). (2-3) Cr. 3. Alt. S., offered 2011.Prereq: A E 431 or permission of the instructor. Development of monitoring systems that support effective planning, performance evaluation, modeling, or environmental impact assessment of soil-, water-, and waste-management systems. Typical soil and water pollutants and physical, chemical, and biological characteristics that affect sample location and timing. Sample collection, documentation, chain-of-custody, and quality assurance procedures.
A E 466. Multidisciplinary Engineering Design. (Cross-listed with Aer E, Cpr E, Engr, E E, I E, M E, Mat E). (1-4) Cr. 3. Repeatable. F.S.Prereq: Student must be within two semesters of graduation and receive permission of the instructor. Application of team design concepts to projects of a multidisciplinary nature. Concurrent treatment of design, manufacturing and life cycle considerations. Application of design tools such as CAD, CAM, and FEM. Design methodologies, project scheduling, cost estimating, quality control, manufacturing processes. Development of a prototype and appropriate documentation in the form of written reports, oral presentations, computer models and engineering drawings.
A E 536. Design and Evaluation of Soil and Water Monitoring Systems. (Dual-listed with 436). (2-3) Cr. 3. Alt. S., offered 2011.Prereq: 431/531. Development of monitoring systems that support effective planning, performance evaluation, modeling, or environmental impact assessment of soil-, water-, and waste-management systems. Typical soil and water pollutants and physical, chemical, and biological characteristics that affect sample location and timing. Sample collection, documentation, chain-of-custody, and quality assurance procedures. In addition to other assignments, graduate students will prepare several research literature reviews on topics covered in the class and develop monitoring plans.

A E 578. Wood Frame Structural Design. (Dual-listed with 478). (3-0) Cr. 3. Alt. S., offered 2011.Prereq: 216, E M 324. Design of light-framed wood structures. Includes analysis of wind, snow, dead, and live loads. Applications include animal housing and machine storage. Fasteners, laminated posts, truss design and use of National Design Specifications. Individual project required for graduate credit.
CIVIL ENGINEERING COURSES THAT REQUIRE STATISTICS
C E 350. Introduction to Transportation Planning. (3-0) Cr. 3. S. Prereq: 3 credits in statistics, junior classification. An introductory course for planning urban and regional transporation systems within government. Applications and impacts of legislation, financing, four-step planning process, population trends, land use, societal impacts, public transportation, master plans and traffic impact studies. Organization and coordination of the transportation planning function. Term paper and class participation required. Not available for graduation credit for students in civil engineering.
C E 355. Principles of Transportation Engineering. (2-0) Cr. 2. F.S. Prereq: 111, 203, Phys 221, a course in statistics from the approved departmental list. Introduction to planning and operations of transportation facilities. Vehicle/operation/infrastructure characteristics. Technological, economic and environmental factors. Travel demand modeling and capacity analysis.

C E 372. Engineering Hydrology and Hydraulics. (3-2) Cr. 4. F. S. Prereq: E M 378, a course in statistics from the approved department list. The hydrologic cycle: precipitation, infiltration, runoff, evapotranspiration, groundwater, and streamflow. Hydrograph analysis, flood routing, frequency analysis and urban hydrology. Applied hydraulics including pipe and channel flow with design applications in culverts, pumping, water distribution, storm and sanitary sewer systems. Design project required. Nonmajor graduate credit.

C E 383. Design of Portland Cement Concrete. (0-2) Cr. 1. F.S. Prereq: 360. For Con E students only. Physical and chemical properties of portland cement and p.c. concrete. Mix design and testing of p.c. concrete.
C E 451. Urban Transportation Planning Models. (Dual-listed with 551.) (2-2) Cr. 3. F. Prereq: 350 or 355. Urban transportation planning context and process. Project planning and programming. Congestion, mitigation, and air quality issues. Transportation data sources. Travel demand and network modeling. Use of popular travel demand software and applications of geographic information systems. Nonmajor graduate credit.

C E 460. Foundations. (3-0) Cr. 3. F.S. Prereq: 360. Fundamentals of foundation engineering. Exploration, sampling, and in-situ tests. Shallow and deep foundations. Settlement and bearing capacity analyses. Stability of excavations and earth retaining structures. Nonmajor graduate credit.
C E 524. Air Pollution. (Same as EnSci 524.) (3-0) Cr. 3. Prereq: Two of Phys 221, Chem 178 and either Math 166 or 3 credits in statistics. Air quality legislation. 
CONSTRUCTION ENG. COURSES THAT REQUIRE STATISTICS
There are no courses at either the undergraduate or graduate level in CON. ENG. that list statistics as a prerequisite. The following is the only course that explicitly addresses a statistical concept (in this case, estimation):

Con E 421. Construction Estimating. (2-3) Cr. 3. F.S. Prereq: 340, 245. Conceptual estimating. Bid preparation for buildings, highways, heavy, mechanical trades. Estimating costs for material, labor, equipment, overhead, and profit. Quantity surveys, unit costs, production rates, and pricing methods. Subcontract bid analysis and bid procedure. Cost analysis and cost control. Nonmajor graduate credit.

