MOHAWK VALLEY COMMUNITY COLLEGE

UTICA-ROME, NEW YORK

COURSE OUTLINE

I. CATALOG DESCRIPTION:
MT225 Applied Mechanics and Strength of Materials 

C-3, P-2, Cr-4

This course introduces the statics and strength of materials while emphasizing their uses in practical design situations.  Topics include unit conversions, force vectors, moment of a force, equilibrium of concurrent and coplanar force systems, stress, strain, shear and bending moment diagrams, and bending and deflection of beams.  
Prerequisites:
MA106 Technical Mathematics 2 or higher level mathematics course which includes trigonometry.

III
COURSE OBJECTIVES:
This course introduces the basic methods, statics and strength of materials in analyzing simple structures.  Upon completion of the course the student should be able to perform an analysis of a coplanar force system, determine tensile and compressive stresses in structural elements, sketch shear and bending moment diagrams, and determine the bending stress and deflection of simply-loaded  beams.

Student Learning Outcomes:
After completing this course, the student will be able to:

1.  Add 2-dimentional vector forces both analytically and graphically

2. Prepare a free body diagram for a 2-dimensional force system

3. Write and solve equations of equilibrium for 2-dimensional concurrent    

      and coplanar force systems.

4.  Determine the centroid of a 2-dimensional composite shape

5.  Determine the moment of inertia of a 2-dimensional composite shape

6.  Include the effect of friction forces in equilibrium analysis

7. Sketch the shear force diagram for a beam having both concentrated 

      and uniformly distributed loads

8. Sketch the bending moment diagram for a beam having both 

      concentrated and uniformly distributed loads.

9. Calculate the bending stress in a beam based on the bending moment 

      diagram.

10.  Calculate the deflection of beams with simple loading scenarios.

IV. DETAILED COURSE OUTLINE:
Week
                                                      Topics

1 Discuss overall subject of mechanics (including statics, dynamics, and strength of materials, review unit conversion, significant figures, pure numbers, scalar physical quantities.  Review basic trig functions, two equations in two unknown, pythagorean theorem.

2 Introduce and practice vector addition using both analytical and graphic methods.  Discuss components, resultants, line of action, principle of tramsmissibility, internal and external forces

3 Introduce equilibrium of concurrent, coplanar force systems.  Free body diagrams.  Setting up and solving equations of equilibrium.

4 Introduce the concept of a coplanar/non-concurrent force system.  Define the moment of a force about a point.  Discuss necessary and sufficient conditions for equilibrium of a coplanar force system.  Set-up and solve several examples of such force systems.

5 Introduce methods of analyzing simple trusses.  Methods of joints, and methods of sections.  Practice set up and solution of resulting equations of equilibrium.

6 Introduce concepts of frames.  Emphasize disassembly of frame into isolated free body diagrams for solution.

7 Concept of center of gravity and centroid.  How to locate centroid of a composite shape.

8 Concept of area moment of inertia.  Determining the moment of inertia of a composite shape using parallel axis theorem.

9 Concepts of static and kinetic friction.  Planar friction and belt friction.

10 Introduce overall subject of strength of materials, concept of simple stress, strain, and shear stress.

11 Tensile testing, modulus of elasticity, yield point, ultimate strength, work problems dealing with elastic deformation.

12 Introduce concept of shear force in beams.  Methods of sketching shear force diagrams for point loading and uniform distributed loads.

13 Introduce bending moment in beams.  Method sketching bending moment diagrams for point loading and uniform distributed loads.

14 Introduce concept of shear stress in beams.  Work several problems of practical beam design.

15 Introduce deflection of beams.  Calculate deflections for beams with point loading and uniformly distributed loading.  Floor joist and girder selection.  Demonstrate computerized methods for such analysis.  Discuss relevant design codes.
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