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As a result of previous recommendations by ABET, there are more structural engineering courses, both required and elective, than any other specialty area in the civil engineering curricula. As such, there are two professors providing coverage of this discipline: Professor C.J. riley, who is a specialist in bridges, mechanics, and sustainable construction, and myself, with expertise in buildings, especially the practical design of low-rise, light-framed structures. While there is some cross-coverage in some courses between Prof. Riley and myself, especially in the Structural Steel Design course, this statement will explain how I teach the courses.

The required structural engineering courses in the curriculum are CIV 328, Structural Analysis; CIV 331, Reinforced Concrete Design; and CIV 344 Structural Steel Design. Senior design electives that I have taught at OIT are CIV 416, Structural Design for Lateral Loads; CIV 418, Structural Matrix Analysis; CIV 435, Timber Design; and CIV 445, Design of Reinforced Masonry Structures. Each of these courses will be discussed below.

Structural Analysis (CIV 328) is the first course in the structures sequence and is a prerequisite for all other structures courses. This course builds upon the mechanics foundation established in Statics and Strengths of Materials courses. The first four weeks are dedicated to reviewing and enhancing the principles of force equilibrium and external reactions, truss analysis, internal forces, and shear and moment diagrams. Introductions to building codes, load types and magnitudes as determined from ASCE 7, and load combinations are also covered in the first week. More advanced topics are covered in the last half of the course: these include influence lines; member deflections using the methods of conjugate beam and virtual work; and analysis of indeterminate structures using moment distribution and force—or consistent displacement—methods. Students are also introduced to RISA (Rapid Interactive Structural Analysis) software in the laboratory component of this course. Seven lab assignments are completed and range from simple beam modeling to the design of a frame using structural steel standard shapes.

Reinforced Concrete Design (CIV 331) is a required course and provides a very basic introduction to the design of structural members using reinforced concrete. Beam design—both rectangular and t-beams—for flexure, shear, and deflections is covered first. Following this is the analysis and design of columns for pure axial loads and the interaction of axial loads and moments for which students develop their own interaction diagrams as well as using published standard diagrams. The final topic in the course is the design of isolated and strip footings. In the lab component of this course, students design and construct small scale (4”x12”x6’) reinforced concrete beams which are later tested to compare actual strength to theoretical strength.

Structural Steel Design (CIV 344) is a four credit, lecture only course that provides a basic introduction to member design using Load and Resistance Factor Design.  Tension members, beams, compression members, and beam-columns are all covered as is a very cursory introduction to connection design and seismic considerations. RISA is also used more extensively in this class for analysis and design projects. 

Structural Design for Lateral Loads (CIV 416) is a very practical, code based course that focuses on determination of lateral forces according to the provisions of ASCE 7. Wind loads, using the simplified and analytical methods for low-rise and buildings of all heights, are covered extensively and students complete the lateral design of a wood structure under wind loads as a course project. Seismic loads, using the equivalent lateral force procedure, are also thoroughly covered and students complete the seismic design of a structural steel building using RISA. Unlike most earthquake engineering courses taught at many other universities, which are usually highly theoretical and focus on dynamic analysis of mid- and high-rise structures, this course is very practical and focuses on static procedures that are used to design over ninety percent of structures domestically. 

Structural Matrix Analysis (CIV 418) is a senior design elective that is taught only occasionally. The course focuses on analysis of indeterminate structures using the direct stiffness method with an emphasis on matrices. By the end of this course, students design their own structural analysis software using the programming language of their choice—usually Matlab. 

Timber Design (CIV 435) provides extensive coverage of structural design using timber materials. Beams, columns, frames, fasteners, glu-laminated members, engineered lumber, connections, and lateral force resisting systems are all covered in this senior design elective. Students in this course complete the entire design of a wood structure—usually a single family residence—within the context of this course.

Design of Reinforced Masonry Structures (CIV 445) is a course often taught in the summer and is supported through grants from the Masonry Institute of Oregon. This course covers the analysis and design of reinforced masonry lintels, columns, and walls for axial, in-plane, and out-of-plane loads. Students taking this course complete the entire design of a reinforced masonry building and develop design aids, such as lintel schedules and wall spreadsheets, for future use in industry. Enercalc software is also introduced and used within the course for masonry design. 

In addition to these, I have also taught dynamics and engineering economics following standard textbooks. Particle kinematics kinetics and rigid body kinematics and kinetics are covered in dynamics. Engineering Economics spends a great deal on time value of money in terms of equivalent worth, annual worth, future worth, and rate of return as well as decision making and project costs. 

This is a summary of the courses I have taught at OIT. When the MSCE program begins to be administered, more structures courses will be taught such advanced steel design and prestressed concrete design.

Syllabi for the specific courses described above follow.




CIV 328				STRUCTURAL ANALYSIS		  Fall 2009

Instructor:	Sean St.Clair, PhD, PE
		OW 104
		sean.stclair@oit.edu
		885-1602

Office Hours:	Tuesday:	12:00-2:00
		Wednesday:	  1:00-2:00
		By appointment
		Anytime my door is open

Lecture:	MWF: 	9:00-9:50	OW 202

Recitation:	W:	2:00-4:50	OW 223

Text:		Hibbeler, R.C. (2008). Structural Analysis. Seventh Ed., Prentice Hall.
	
Description:	Types of structures.  Loads according to International Building Code. Analysis of statically determinate structures. Influence lines for statically determinate structures.  Analysis of statically indeterminate structures by force and displacement methods.  Software applications.  

Objectives:	By the end of this course, students will be able to:
· Correctly use the concepts of force equilibrium to analyze determinate structures
· Analyze determinate trusses to determine internal forces
· Draw shear and moment diagrams for beams and frames
· Draw influence lines for structural elements
· Calculate member deflections
· Use force and displacement methods to analyze indeterminate structures

Grading:	Homework:	20% see attached homework policy
		Exams:		50% total for three exams
		Final:		30% required and cumulative

		90-100%	A
		80-89%	B
		70-79%	C
		60-69%	D*				*Per ABET recommendations, D is a 
		    -59%	F				  failing grade in all CIV classes

Additionally, to finish the course and receive a grade, you must complete a total of ten (10) competencies in the following seven (7) topics with a maximum of two (2) competencies per topic: force equilibrium, truss analysis, shear and moment diagrams, influence lines, deflections, displacement method of indeterminate analysis, and force method of analysis.  These competencies must be completed in a proctored setting such as during an exam or quiz or at CFLAT.  If competencies are completed in all areas, for a total of fourteen (14) competencies, the final is not required.

Class participation it is not only expected, it is required.  Borderline students may be bumped over the border based on their class participation.

Homework and exams cannot be made up without a valid and verifiable excuse. If you know in advance that you are going to be gone on a homework or exam day, please make arrangements with me to perform these in advance.


Homework:

Homework will be assigned and due at each recitation.

· Research suggests that feedback needs to be immediate in order to be effective.
· Your assignments are freshest in your mind the day they are due!
· When homework is returned a week later, how many of you go through it to try and learn from your mistakes?  Most of you have moved on and are stressing about a new assignment by that time.  As such…

· Homework will be graded in class so that you can receive immediate feedback.

· The first 30 min of recitation will be spent going over the homework.
· I will email the class the correct answers approximately one hour before class and send around a sign-up sheet in class, students will sign off on problems they got correct answers for and would feel comfortable demonstrating to the class.
· Homework grades will be based on number of problems signed off on.
· Students will be randomly chosen to demonstrate problems to class.
· Students who cannot demonstrate a problem they signed off on will have their homework grade for the entire quarter reduced by 50%.  If this happens twice, the homework grade for the term will be zero.
· Homework will also be collected once or twice on random dates throughout the semester to compare with signup sheet.  

· Because time will be taken away from class each week to go over homework, please do not take additional time by asking homework-related questions during class.  If you have questions about homework, please come to office hours to ask them.

· You may not come to office hours alone.
· Research also suggests that students learn more when they work in groups.  You are encouraged to work in groups or pairs on homework assignments.
· When stumped on a homework problem, check with your partner/group first, and then come to office hours together.


Tentative Schedule:

Week 1:	Introduction, Loads, Determinate Structures		
Lab: 		Prior Knowledge Assessment

Week 2:	Determinate Trusses 
Lab:		Intro to RISA and beam modeling

Week 3:	Internal Forces, Shear and Moment Diagrams
Lab:		Truss modeling and analysis

Week 4:	Cables, Arches, Influence Lines
Lab:		Exam 1 

Week 5:	Approximate Analysis of Indeterminate Structures
Lab:		Shear and moment diagrams

Week 6:	Deflections
Lab:		Moment frame modeling

Week 7:	Deflections 
Lab:		Exam 2 

Week 8:	Force Method for Statically Indeterminate Structures
Lab:		Beam deflections 

Week 9:	Force Method for Statically Indeterminate Structures
Lab:		Exam 3 

Week 10:	Displacement Methods for Statically Indeterminate Structures and Introduction to Structural Matrix Analysis
Lab:		Indeterminate analysis






		




CIV 331			Reinforced Concrete Design				Winter 2009

Instructor: 		Sean St.Clair, PhD, PE
			Owens 107
			885-1602
			sean.stclair@oit.edu

Lecture:		MWF 	9:00-9:50	OW 208
			W 	2:00-4:50	OW 208

Office Hours:		Monday	12:00-2:00
			Tuesday 	  2:00-4:00
			By appointment
			Anytime my door is open

Required Texts:	Wight, J.K. & MacGregor, J.G. (2009).  Reinforced Concrete: Mechanics and Design, 5th Edition, Prentice Hall.

	American Concrete Institute (2008). Building Code Requirements for Structural Concrete (ACI 318-08) and Commentary (ACI 318R-08).

Course Description:	Analysis, design, and detailing of reinforced concrete beams, T-beams, short columns, and footings.

 Course Objectives:	At the end of this course, students will be able to:

· Analyze reinforced concrete members
· Design and detail various types of reinforced concrete members such as
· Flexure members
· Columns
· Footings
· Be familiar with the building code, ACI 318, and be apply to apply the guidelines therein to design and detailing mentioned above

Grading:		Homework = 15% 
			Code Quizzes = 10% 
			Project = 10%
			Midterm Exams = 2 @ 20% each
 			Final Exam = 25%

			90 – 100% = A
			80 – 90% = B	
			70 – 80% = C
			60 – 70% = D
			0 – 60% = F


Approximate Schedule

Week 1		Introduction 					(Chapters 1-3)
		Beam Analysis					(Chapter   4)

Week 2		Rectangular Beam Design			(Chapter   4)

Week 3		T-beam and compression reinforced beams	(Chapter   5)

Week 4		Beam Detailing and Midterm Exam 1		(Chapter   8)

Week 5		Beam Serviceability 				(Chapter   9)

Week 6		Beam Shear					(Chapter   6)

Week 7		Introduction to and Design of Columns	(Chapter   11)

Week 8		Beam-Column Design				(Chapter   11)

Week 9		Footings Design  				(Chapter   16)

Week 10	Catch-up or advanced topics







 


CIV 344			Structural Steel Design				Spring 2008

Instructer: 		Dr. Sean St.Clair
			Owens 107
			885-1602
			stclairs@oit.edu

Lecture:		MTWR 8:00-8:50
			Owens Hall 141

Office Hours:		Wednesday 11:00-1:00
			Thursday 9:00-10:00
			By appointment
			Anytime my door is open

Required Texts:	Vinnakota, S. (2006). Steel Structures: Behavior and LRFD, McGraw Hill, Boston.

	American Institute of Steel Construction (2005). Manual of Steel Construction, 13th Ed., AISC.

Course Description:	Analysis and design of steel tension and compression members, beams, columns, bents, connections and base plates.

 Course Objectives:	At the end of this course, students will be able to:

· Analyze steel members
· Design various types of steel  members such as
· Tension members
· Beams
· Columns
· Base Plates
· Connections
· Frames
· Be familiar with the LRFD manual and be apply to apply the guidelines therein to the analysis and design mentioned above

Grading:		Homework = 20% 
			RISA Project = 15%
			Midterm Exams = 2 @ 20% each
 			Final Exam = 25%

			90 – 100% = A
			80 – 90% = B	
			70 – 80% = C
			60 – 70% = D
			0 – 60% = F
Approximate Schedule

Week 1		Introduction, steel, loads, and LRFD		(Chapter 1-5)

Week 2		Tension members				(Chapters 7)

Week 3		Compression members and columns		(Chapters 8)

Week 4		Compact beams				(Chapter 9)

Week 5		Slender beams					(Chapters 10)

Week 6		Beam design and plastic design		(Chapter 9-10)

Week 7		Beam-columns					(Chapter 11)

Week 8		Connectors					(Chapters 6)

Week 9		Connections	  				(Chapters 12 & 13)

Week 10	Catch-up or advanced topics			




CIV 416		STRUCTURAL DESIGN for LATERAL LOADS	                Fall 2009

Instructor:	Sean St.Clair
		OW 104
		sean.stclair@oit.edu
		885-1602

Office Hours:	Tuesday:	12:00-2:00
		Wednesday:	  1:00-2:00

Lecture:	MWF: 		10:00-10:50	OW 202

Reqd Refs:	International Code Council, (2006). 2006 International Building Code.

American Society of Civil Engineers, (2006). ASCE 7-05, Second Edition: Minimum Design Loads for Buildings and Other Structures.

Sugg Refs:	Breyer, D.E., Fridley, K.J, Cobeen, K.E., & Pollock, D.G. (2007). Design of Wood Structures—ASD/LRFD . Sixth Ed., McGraw Hill.

Description:	Wind and seismic forces on buildings according to the International Building Code.  Lateral force resisting systems for buildings.  Software applications.  

Objectives:	By the end of this course, students will be able to:
· Calculate wind loads per IBC 2006 and ASCE 7-05: specifically:
· Use the simplified procedure for MWFRS
· Use the simplified procedure for components and cladding
· Use the analytical procedure for MWFRS
· Use the analytical procedure for components and cladding
· Calculate seismic loads per IBC 2006 and ASCE 7-05: specifically using the Equivalent Lateral Force procedure. 
· Plan, develop, and design lateral load resisting systems for buildings with an emphasis on timber construction
· Use software to analyze simple structures with an emphasis on steel structures

	Grading:
	Homework:	20% 
Projects:	40% (2 @ 20% each)
Midterm:	20% 
Final:		20% required and cumulative
	90-100%	A
80-89%	B
70-79%	C
60-69%	D*
-59%		F



		*Note: Per ABET recommendations, D is now a failing grade for all CIV classes.

Class participation it is not only expected, it is required.  Borderline students will be bumped over the border based on their class participation.  Homework and exams cannot be made up without an excuse from a doctor. If you know in advance that you are going to be gone on a homework or exam day, please make arrangements with me to perform these in advance.

 Tentative Schedule:

Week 1:		Introduction and Lateral Force Resisting Systems 

Week 2:		Wind Forces and Effects on Buildings		

Week 3:		Wind Effects and Design for Wind Forces
		Project 1 Assigned Friday October 13 

Week 4:		Wind Design	

Week 5:		Introduction to Seismic Forces
Midterm Exam, Wednesday October 25

Week 6:		Equivalent Lateral Force Procedure
		Project 1 Due Wednesday November1
Project 2 Assigned, Friday November 3, 2004

Week 7:		Vertical Distribution of Seismic Forces
		
Week 8:		Horizontal Distribution of Forces

Week 9:		Torsion on Buildings
Project 2 Due, Wednesday November 22, 2004

Week 10:	Open for topics not covered and those raised by students
		





		




CIV 418			STRUCTURAL MATRIX ANALYSIS		Spring 2007

Instructor:	Dr. Sean St.Clair
		OW 107
		sean.stclair@oit.edu
		885-1602

Office Hours:	Monday 9:00 – 11:00 
		Thursday 10:00 – 11:00
		By appointment
		Anytime my office door is open

Lecture:	MWF		11:00 – 11:50		OW 220 

Text:		Hibbeler, R.C. (2006). Structural Analysis. Sixth Ed., Prentice Hall.
	
Description:	Static analysis of indeterminate structures using flexibility and stiffness methods with strong emphasis on computer models and solutions for practical analysis problems.  

Objectives:	By the end of this course, students will:
· be able to analyze indeterminate structures using matrix methods
· be able to analyze structures using either the stiffness method or the displacement method
· write their own structural analysis software
· be able to use commercial structural analysis programs to analyze actual structures 

Grading:	Homework:		20% see attached homework policy
		Midterm Exam:	20% 
		Final Exam:		20% required and cumulative
		Projects (2):		20% each

		90-100%	A
		80-89%	B
		70-79%	C
		60-69%	D
		    -59%	F

Class participation it is not only expected, it is required.  Borderline students may be bumped over the border based on their class participation.





CIV 435				Timber Design				Winter 2008

Instructor:	Sean St.Clair, PhD, PE
		OW 107
		sean.stclair@oit.edu
		885-1602

Office Hours:	Monday:	8:00-9:00
		Thursday: 	1:00-3:00
		By appointment
		Anytime my door is open

Lecture:	TH: 	12:00-12:50	OW 201
	
Text:	Breyer, D.E., Fridley, K.J, Cobeen, K.E., & Pollock, D.G. (2007). Design of Wood Structures—ASD/LRFD . Sixth Ed., McGraw Hill.

	American Forestry and Paper Association (2005).  Allowable Stress Design/Load and Resistance Factor Design Wood Design Package, AF&PA.
	
Description:	Analysis and design of simple timber beams, columns, trusses and connections using dimensioned lumber, plywood, laminated members, and engineered timber. Computer solutions introduced.

Objectives:	By the end of this course, students will be able to:
· Analyze and design wood structural members
· Design wood connections
· Determine appropriate types of lumber to use in specific situations
· Design a complete, simple timber structure
· Use applicable software applications

Grading:	Homework:		20% see attached homework policy
		Exams:			40% total for two exams
		Design Project:	20%
		Final:			20% required and cumulative

		90-100%	A
		80-89%	B
		70-79%	C
		60-69%	D
		    -59%	F

Class participation it is not only expected, it is required.  Borderline students may be bumped over the border based on their class participation.

Homework and exams cannot be made up without a valid and verifiable excuse. If you know in advance that you are going to be gone on a homework or exam day, please make arrangements with me to perform these in advance.


Tentative Schedule:

Week 1:	Introduction & Properties of Dimensioned and Engineered Lumber and GluLams
		Chapters 4 & 5, TrusJoist 

Week 2:	Beam Design
		Chapter 6

Week 3:	Beam Design 
		Chapter 6

Week 4:	Axial Design and Combined Axial and Compression
		Chapter 7

Week 5:	Connections
		Chapters 11 & 12

Week 6:	Connections
		Chapter 13 & 14, Simpson

Week 7:	Structural Wood Panels and Diaphragms
		Chapters 8 & 9

Week 8:	Shearwalls
		Chapter 10

Week 9:	Diaphragm to Shearwall Anchorage
		Chapter 15

Week 10:	Lateral Force Design and Putting it all Together






		




CEE 445		        Design of Reinforced Masonry Structures		Spring 2009

Instructor: 		Dr. Sean St.Clair
			Owens 107
			885-1602
			sean.stclair@oit.edu

Lecture:		TBD

Office Hours:		Monday	12:00-2:00
			Thursday	  2:00-3:00
			By appointment
			Anytime my door is open
			
Required Texts:	The Masonry Society. (2007).  Masonry Designers’ Guide (MDG-5), Fifth Edition, The Masonry Society.

	National Concrete Masonry Association (Dates Vary). TEK Manual, available http://www.ncma.org/etek/homefrm_map.cfm?spdm=willamettegraystone.com 

References Supplied by the Masonry and Ceramic Tile Institute of Oregon:

	Masonry Standards Joint Committee (2002). Building Code Requirements (ACI 530-02/ASCE 5-02/TMS 402-02) and Specifications (ACI 530.1-02/ASCE 6-02/TMS 602-02)for Masonry Structures, American Concrete Institute.

	Masonry Institute of America (2003). 2003 Masonry Codes and Specifications, MIA.  

	International Code Council (2006). Reinforced Concrete Masonry Construction Inspectors' Handbook, 6th Ed, ICC. 

	Tawresey, J.G. (1995). Notes on the Selection, Design and Construction of Reinforced Hollow Clay Masonry, KPFF Consulting Engineers.

Course Description:	Analysis and design of reinforced masonry beams, walls and columns with additional emphasis on lateral design considerations.  

Course Objectives:	At the end of this course, students will be able to:
· Analyze reinforced masonry members.
· Design and detail various types of reinforced masonry members such as
· Beams for both flexure and shear
· Walls resisting axial loads, out-of-plane bending, and in-plane lateral loads as well as the interaction of these loads
· Columns and pilasters for axial and flexure
· Footings, piers, and foundation walls
· Be familiar with the building code, ACI 530, and be able to apply the guidelines therein to design and detailing mentioned above

Grading:		Homework = 25% 
			Design Project = 25%
			Midterm Exam = 25% 
 			Final Exam = 25%

			90 – 100% = A
			80 – 90% = B	
			70 – 80% = C
			60 – 70% = D
			0 – 60% = F

Approximate Schedule 

Week 1		Introduction – Codes, mortar, grout, clay bricks, concrete units, section properties	

Week 2		Flexural Analysis and introduction to beam design for flexure		

Week 3		Continuation of flexural analysis and beam shear

Week 4		Axial Design – columns, pilasters, and walls under axial load only
		EXAM 1

Week 5	Beam columns – combined bending and axial for columns and walls loaded out-of-plane	
		
Week 6	Shear wall design for wind and seismic loads including horizontal and lateral distribution of lateral loads

Week 7		Shear walls Continued

Week 8		Retaining walls, footings, piers and foundation walls

Weeks 9-10	Project

NOTE: Support for this course has been graciously provided by the Masonry and Ceramic Tile Institute of Oregon which provided the instructor with a teaching grant and students with the aforementioned reference manuals.  For further information, or to express your gratitude, please contact the MIOCTIO.

Carl Lee
Executive Director
Masonry and Ceramic Tile Institute of Oregon
3609 SW Corbett, Suite 4
Portland OR 97239
