Civil Engineering 2301

CIVIL ENGINEERING COMPUTING & GRAPHICS

CATALOG DESCRIPTION

ENCE 2301  Civil Engineering Computing & Graphics 
4 cr.
Introduction to Fortran programming and spreadsheet design for civil engineering applications. Fundamental graphical concepts and related material as they apply to the technologies utilized in the field of civil engineering.  Two one-hour lectures and 2 three-hour labs.

PREREQUISITES
College algebra and trigonometry (MATH 1114).  

TEXTBOOK
1. Nyhoff, Larry R. and Leestma, Sanford C. (1999 or 1997) Introduction to Fortran Programming for Scientists and Engineers, Prentice Hall, Inc., New Jersey, 07458. ISBN: 0-13-013146-6

2. Bertoline, Gary R. (2006 or 2002) Introduction to Graphics Communications for Engineers, McGraw Hill, Inc., New York, NY, 10020. ISBN:0-07-295084-6

OTHER REFERENCES
1. Giesecke, Frederick E., (1998) Modern Graphics Communication, Prentice Hall, Inc., New Jersey, 07458. 

2. Ketzner, R.S. and Rights, R. M., Fundamental Problems of Civil Engineering Graphics, Stipes Publishing

3. Ward, M. K., (1996) The AutoCad Workbook for Windows, Stipes Publishing

4. Microsoft Excel Online Manual

5. Class WWW site:  http://instruction.uno.edu 

6. Handouts.

	COURSE OBJECTIVES After successfully completing this course each student will be able to:
	

	1. Apply the basic steps of programming including problem analysis and specification, algorithm development for the given equations, program coding with a current Fortran editor and compiler, and program execution and testing as applied to civil engineering problems.
	

	2. Given the required data, equations, and procedure, solve a given Civil Engineering problem using the current version of the Microsoft Excel spreadsheet application for calculations and data analysis.
	

	3. Create a design sketch using pencil.
	

	4. Reproduce technical graphics related to Civil Engineering applications according to ANSI standards and conventions using a current version of AutoCAD.
	


COURSE TOPICS AND SCHEDULE

Computer Programming  (4.5 wks)


Introduction to computing  

Basic Fortran 

Selective execution 

Repetitive execution 

Input/output 

Functions, subroutines

Arrays

Spreadsheet Applications  (2 wks)

Microsoft Excel 2000 Introduction, Working with Workbooks, Formatting

Using Functions and Calculations, Multiple Worksheets

Using Charts, Word, and Web, Spreadsheet Data Analysis

Graphics Communication  (7.5 wks)

Standards in graphics communication and CAD

AutoCAD Lessons 1-3

Lettering

Pictorial Sketching 

Multiview projection 

Sectional Views

Dimensioning Practices

Set of Drawings

Piping, Topographic mapping, Reinforced Concrete and Foundations, Structural Steel, drawing examples, etc.

CONTRIBUTION OF THE COURSE TO MEETING PROFESSIONAL COMPONENT

Proficiency in major civil engineering area: This course contributes in the areas of environmental, geotechnical, and structural engineering by assigning programming and graphics exercises in these areas. 

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES

a) an ability to apply knowledge of mathematics, science, and engineering - This course meets outcome (a) because students are required to write programs and spreadsheets which rely on their knowledge of math, science, and engineering.

b) an ability to conduct experiments as well as analyze and interpret data - This course relates to outcome b since students learn to use a spreadsheet tool for analyzing and interpreting data.

e) an ability to identify, formulate, and solve engineering problems - This course relates to outcome (e) because students learn a systematic approach for writing programs to solve engineering problems.

g) an ability to communicate effectively - This course relates to outcome (g) since students learn CAD techniques for creating drawings which are used for effective communication. 
k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice - This course relates to outcome (k) because students use the latest Fortran 90 standard with a modern editor and compiler. They use a modern spreadsheet tool to analyze and interpret data and the latest CAD standard that is widely accepted in the civil engineering field.
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