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COURSE NUMBER: ARCH-2237		
COURSE TITLE: Structures
INSTRUCTOR:				
CONTACT:
CREDITS: 3		
CLASS/CONTACT HOURS PER WEEK: 4 (2 Lecture, 3 Lab)		
PREREQUISITES: ARCH 1120


DESCRIPTION OF COURSE
This course presents basic conceptual and practical structural design concepts.  Included is the study of essential topics in Statics and Strength of Materials.  Steel and concrete structures are studied and evaluated mathematically. The student will learn how to evaluate and design beams and columns in both steel and concrete. Other topics include bearing plate/base plate design, bolted and welded connections, and concrete and masonry wall design. Drafting projects require the use of CAD and will focus on structural elements.


COURSE STUDENT LEARNING OUTCOMES
The student will learn to: 
· Develop an understanding of structural terminology.
· Read structural plans, sections and details. 
· Perform basic calculations for the sizing of structural members.
· Construct structural drawings (Roof Framing Plans, Foundation Plans, Structural sections and details) using CAD.  


PROGRAM OUTCOMES
· Use current CAD (Computer Aided Drafting) and 3D modeling software to prepare architectural drawings and other applicable graphics.
· Understand, interpret, organize, and generate architectural drawings.
· Understand and be familiar with the relationship and coordination implications between architectural and engineering drawings (site, structural, electrical, lighting, mechanical and plumbing).
· Research materials, consult with industry experts, and use CSI (Construction Specification Institute) standards relevant to the preparation of architectural drawings and specifications.
· Use applicable building and zoning codes relevant to the preparation of architectural drawings and specifications.
· Understand the basic principles of detailing building structures utilizing wood, steel, and concrete manuals and handbooks.
· Understand and be familiar with project coordination, total project development, and professional practice.



OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
· Critical Thinking 
· Ethical Reasoning
· Quantitative Skills 
· Scientific Literacy
· Technological Competence
· Communication Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Three ring notebook, Calculator, Quadrille paper or notebook paper, and a USB flash drive.  Headphones will also be required if you plan to watch/listen to the course videos in the CAD labs on campus.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
As specified by the instructor.  

GENERAL INSTRUCTIONAL METHODS
The subject material will be presented in two segments.  The first segment has a seminar format with lecture, questions and answers, and overhead computer demonstrations.  The second segment is the laboratory portion with the exercises and projects used to simulate the on-the-job applications of the techniques and methods presented in the lecture.


STANDARDS AND METHODS FOR EVALUATION
Evaluation will be through the completion of CAD projects, quizzes, and homework assignments.  Test material will be taken from lecture topics and lab assignments.  All quizzes will be open book and open computer.  Circumstances may require that the method of evaluation be modified.  Any such modifications will be given in writing.


			COURSE POINT TOTAL
	Homework 1-13* 	300	Points
	CAD Project 1 	50	Points
	CAD Project 2 	50	Points
	CAD Project 3 	50	Points
	CAD Project 4 	50	Points
	CAD Project 5 	50	Points
	Exam 1	125	Points
	Exam 2	125	Points
	Final Exam	150	Points
	-----------------------------------------------------		
	TOTAL	1000	Points

*Note:  The lowest Homework grade will be dropped.



GRADING SCALE
A	900 to 1000 Points
	B	800 to 899 Points
	C	700 to 799 Points
	D	600 to 699 Points
E	599 Points or below


COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
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CLASS SCHEDULE


	Week	Date	Lecture		Description				Homework	CAD Project


	1	8/26	A	Syllabus, Schedule, Introduction, CAD Standards							Forces, Components and Resultants, Moments		HW #1
										


	2	9/3	B	Centroids, Moment of Inertia, Radius of Gyration		HW #2	Project #1
											
		

					
	3	9/9	C	Stress, Strain, Modulus of Elasticity				HW #3
										
		


	4	9/16	D	Shear and Bending Moment Diagrams			HW #4	
										
			


	5	9/23		EXAM #1						
					
			


	6	9/30	E	Steel Shapes & Properties, Beam Diagrams & Formulas		HW #5	Project #2
											
		

	
	7	10/7	F	Steel Beams – Evaluation					HW #6	
										
		

	
	8	10/14	G	Steel Beams – Design					HW #7	Project #3
											

Note: All projects are due by 11:59 pm on the due date.





CLASS SCHEDULE


	Week	Date	Lecture		Description				Homework	CAD Project

	9	10/21	H	Steel Beams – Lateral Support				HW #8
										
			


	10	10/28	I	Steel Joists, Steel Columns					HW #9	Project #4
											
		


	11	11/4		EXAM #2

		


	12	11/12	J	Bearing Plates, Base Plates					HW #10
										
		


	13	11/18	K	Tension Members, Connections – Bolted and Welded		HW #11	Project #5
											
				


	14	11/25	L	Concrete Beams						HW #12
										
				


	15	12/2	M	Concrete Columns, Foundations, Walls	HW #13							
			


	16	12/9		FINAL EXAM 
			

Note: All projects are due by 11:59 pm on the due date.




LECTURE OUTLINES
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LECTURE - A
1)	Mechanics
2)	Statics / Newton's Laws
3)	Forces
4)	Review Trigonometric Functions. 
5)	Components and Resultants
6)	Moment 
7)	Moment arm 
8)	Couple 


LECTURE - B
1)	Centroid			
2)	Moment of Inertia			
3)	Parallel Axis Theorem			
4)	Radius of Gyration


LECTURE - C
1)	Stress	
2)	Strain
3)	Modulus of Elasticity			
4)	Calculating Beam Reactions			


LECTURE - D
1)	Beams				
2)	Beam Classifications				
3)	Loads
4)	Reactions
5)	Shear
6)	Moment
7)	Drawing Shear and Bending Moment Diagrams
8)	Load, Shear, and Moment Relationships 





LECTURE - E
1)	Introduction
2)	Understanding Loads		
3)	Materials and Properties of Steel		
4)	Design Methods – ASD vs. LRFD
5)	Steel Shapes Handout
6)	AISC shapes dimensions and properties handout	
7)	Sample concentrated load and uniform load problems
8)	Sample problems using variables (Reactions, Shear and Bending Moment).
9)	AISC beam diagrams and formulas handout


LECTURE – F & G
1)	Theory of Bending
2)	Position of Neutral Axis			
3)	The Beam Bending Formula			
4)	Section Modulus
5)	Beam Sections
6)	Use of the Beam Formula 
7)	The Shear Formula
8)	Allowable Deflections	
9)	The Deflection Equation
10)	Deflection Formulas


LECTURE - H
1)	Lateral Stability of Beams
2)	Compact Beams
3)	Non-compact Beams
4)	AISC lateral support classifications & allowable stress
5)	Lateral support / Allowable stress diagram
6)	Calculating the Allowable Stress (Fb) for laterally supported and laterally unsupported beams





LECTURE - I
1)	Open Web Steel Joists
2)	Typical roof framing plan
3)	Typical floor framing plan
4)	Standard Load Tables
5)	Design Examples
6)	Steel Columns
7)	Column Sections
8)	Radius of Gyration and Slenderness Ratio
9)	Effective column length
10)	Column Formulas
11)	KL/r charts
12)	Unbraced height
13)	Column Design


LECTURE - J
1)	Beam Bearing Plates
2)	Column Base Plates		
3)	Plate Sizing Rules


LECTURE - K
1)	Standard Tensile Formula
2)	Allowable Tensile Stresses			
3)	Gross and Net Cross Sections			
4)	Bolted Connections
5)	Bolt Designations
6)	Connection Types
7)	Hole Types
8)	Single Shear and Double Shear Connections	
9)	AISC Chart – Allowable Loads on Bolts
10)	Welded Connections
11)	Weld Types
12)	Electrodes
13)	Electrode Types and Allowable Stress
14)	Fillet Weld Dimensions


LECTURE - L
1)	Concrete Beam Design
2)	Reinforcing steel resists tensile forces
3)	Reinforced Concrete
4)	Balanced Reinforcing
5)	Design Goal
6)	Strength Design
7)	Concrete Design Variables
8)	Percentage of Reinforcing Steel


LECTURE - M
1)	Concrete Columns - Vertical Reinforcing
2)	Concrete Columns - Horizontal Reinforcing
3)	Standard tie sizes
4)	Steel Area
5)	Column Formula
6)	Soils Report
7)	Extended Foundations
8)	Spread Footings
9)	Concrete Wall Design - Lateral Soil Bearing Pressure
10)	Wall Section
11)	Wall Diagram
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