Structural Analysis I- CE 305: 

4/5

[image: image1.bmp]Lecture 1
· Course information (follow the LINKS below): 

1. Instructor' information.
2. Course outline.
3. Examinations schedule: EXAM I;  EXAM II.
4. Grading policy.
5. Regulations.
· Other titles for this course: Basics of Structural Analysis. 
· Categories/Classifications of Structures: Rigid structures (bodies) and deformable structures are classified according to the geometrical form and the magnitude of deformations they allow under action of applied forces (loads). In reality all structures are essentially deformable and the analysis of a body as rigid body (i.e. negligible deformations is only an approximation and simplification of physical reality.
· Reason to Study this Course: to be able to determine all external and internal forces in a given structure and to also determine the ensuing deformations.
· Tools of Mechanics: Knowing that actions (applied loads) will result in reactions (external and internal) the main tools to solve problems in structural analysis are:
1. The FBD.

2. The Applications of equations of Equilibrium.

3. The Method of sections to study the Internal Forces.

4. Utilization of the classical tools of structural analysis to study the change of geometry of the structure.

· Classification of Structural Forms:
Structural forms may be classified as one dimensional two dimensional or three dimensional. Examples: include beams (s one/two/three dimensional structures), trusses (as 2D or 3D structures), and frames (as 2D or 3D structures). The classification will depend on the geometry and the type of load applied onto the structure. Typical examples of structural forms are shown in Fig. 1.

· This week topics include: 

1. Other Classification of Structures: Indeterminacy; Stability:.
2. Structural Loads: Line loading (force/unit length): Pressure loading (force/unit area): p= F/A (where: A = B*L is the loaded area).
3. Internal Forces: the forces acting on cross section of a loaded body are called internal forces (generally: three forces and three moments). For this course emphasis will be only on beams, frames and trusses in 2D in the loaded in the xy-plane. The forces will be only normal force (N tensile or compressive), shear force (V), and bending and/or torsion moments (e.g.: Mz or Mx for a beam element). A positive sign convention (as shown in Fig. 3) must be used to compare the changes in internal force in a meaningful sense. Also note that forces on (Right hand face of the c/s ) is the opposite in direction to those on the Left hand face of the same c/s.
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COURSE OUTLINE & SCHEDULE

	Lecture
	     Date
	                     Subject
	     Section(s)

	1
	September     13
	Introduction: Structures & Loads.
	1.1-1.3

	2
	                    15
	Principle of Superposition and Classification of Structures.
	2.2-2.4,3.2

	3
	                      17
	Internal Forces in Members.
	4.1, 4.2

	4
	                      20
	Shear & Moment Diagrams: Beams.
	4.3

	5
	                      22
	Shear & Moment Diagrams: Frames.
	4.4

	6
	                     24
	Moment Diagrams by Superposition.
	4.5

	7
	Thursday, Sept.    25
	Influence Lines for Beams.
	6.1, 6.2

	8
	                      27
	Qualitative Influence Lines.
	6.3

	9
	                      29
	Influence Lines for Trusses.
	6.5

	10
	October          01
	Deflections & Elastic Beam Theory.
	8.1, 8.2

	11
	                      04
	Double Integration Method.
	8.3

	12
	                      06
	Moment-Area Method.
	8.4

	13
	                      08
	Conjugate Beam Method.
	8.5

	14
	                      11
	Principle of Work & Energy.
	8.6, 8.7

	15
	                      13
	Principle of Virtual Work.
	8.8

	16
	                      15
	Virtual Work for Trusses.
	8.9

	17
	                      18
	Class excused
	-

	-
	October  19
	First Major Exam [Evening].
	1.1-8.5

	18
	                      20
	Virtual Work for Beams.
	8.10

	19
	                      22
	Virtual Work for Frames.
	8.10

	20
	                      25
	Castigliano’s Theorem for Trusses.
	8.12, 8.13

	21
	                      27
	Castigliano’s Theorem for Beams.
	8.14

	22
	                      29
	Castigliano’s Theorem for Frames.
	8.14

	23
	November     01 
	The Force Method.
	9.1, 9.2

	24
	                     03
	Maxwell Reciprocal Theorem.
	9.3

	25
	                     05
	Force Method for Beams.
	9.4

	26
	                     08 
	Force Method for Frames.
	9.5

	27
	                     10          
	Force Method for Trusses.
	9.6

	28
	                     12
	The Displacement Method.
	10.1

	-
	Nov. 13 – 29, 2003
	Eid Al-Fitr Recess
	-

	29
	December      01
	Slope Deflection Equations.
	10.2

	30
	                      03
	Analysis of Beams.
	10.3

	31
	                      06
	Moment Distribution.
	11.1

	-
	December   07
	Second Major Exam [Evening].
	8.6-9.6

	32
	                      08
	Moment Distribution for Beams.
	11.2

	33
	                      10
	Moment Distribution for Beams.
	11.3


	Lecture
	Lecture
	Lecture
	Lecture

	34
	December      13
	Moment Distribution for Beams (cont'd).
	11.3

	35
	                      15
	Class Excused/Review of Exam II 
	-

	36
	                      17
	Moment Distribution for Frames.
	11.4

	37
	                      20
	Moment Distribution for Frames.
	11.4

	38
	                      22
	Stiffness Method for Trusses.
	13.1

	39
	                      24
	Member Stiffness Matrix.
	13.2-13.4

	40
	                      27
	Truss Stiffness Matrix.
	13.5

	41
	                      29
	Stiffness Matrix Application: Trusses; Computer Applications.
	13.6, 13.7;

GT STRUDL

	42
	                      31
	Stiffness Matrix Application: Beams; Computer Applications.
	14.1, 14.2

	43
	January         03, 2004
	Stiffness Matrix Application: Beams.
	14.3, 14.4; 

GT STRUDL

	44
	                      05
	Stiffness Matrix Method for Frames.
	15.1, 15.2

	45
	                      07
	Stiffness Matrix Method for Frames; Computer Applications
	15.2-15.4; GT STRUDL


Grade Distribution:

 Attendance, H.W'.s and Course File                          



 .…    
 10 %

 Quizzes

          




 ….    
 10 %

 First Major Exam [Sunday Oct. 19, 2003;   7:00 P.M.]         



 ….  
 25 %

 Second Major Exam [Sunday Dec. 07, 2003; 7:00 P.M.]   



 ….   
 25 %

 FINAL EXAMINATION [To be Scheduled]                        




 ….   
 30 %

Notes:

(1) University regulations [i.e.: 9 unexcused absences ( DN grade] will be enforced. 

(2) Each assignment SHOULD be submitted according to a Standard Engineering Format.

(3) Each assignment SHOULD have a cover page.

(4) Late submission of assignments is NOT accepted.

(5) Make-up exams will not be given.

(6) The course material (including: selected notes, homework assignments and solutions; samples of exams and quizzes) will be made available on the instructor's homepage: users.kfupm.edu.sa/ce/saghamdi. Further information will be provided to students to access the course home-page.
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