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CALENDAR DESCRI PTI ON

STRENGTH OF MATERI ALS MCH 212

COURSE NAME COURSE NUMBER

PHI LOSOPHY/ GOALS;

The student will be introduced to basic strength of materials. The tofpfcs
covered will include: the free body diagram framework anal ysis, stress
strain relationships, centroids, noment of inertia, Poisson's ratio,
thermal stresses, shear force diagrans and bendi ng nonent diagrans for
sinple beans. These topics forma partial background for the eventua
design of structural nmenbers.

METHOD OF ASSESSMENT:

The final grade will be based on the average of four termtests. Each test
is worth 25%

A+ 90% - 100%

A 80% - 89%

B 70% -  79%

C 55% - 69%

R Repeat

X Tenporary grade, limted to situations

W th extenuating circunstances, givVing
a student additional tine to conplete
the requirenents of the course.

1. Mninmumacceptable grade is 55%

2. Homework problens are assigned during lecture and the solution to
sel ected problens is discussed subsequently. They are not graded

If at the end of the senester your overall average is below 55% then
it wll be up to the instructor whether you receive an "R' repeat

or a rewite. The criteria enployed for arriving at that decision is
class attendance, class participation and overall grade.



4- In case arewite is granted, it will be permtted only on
and will be subjected to the follow ng conditions:

It wll cover the entire senester' s course outline.

The maxi numobtai nable grade is "C'e

The rewite grade weight is 100%
The student nust score a 60%overall average on the
rewite in order to obtain a "C' grade.

PREREQU SITE  Applied Mechani cs (MH 100)
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TEXT: Applied Strength of Materials
Jensen/ Chenowet h
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TOPI C NO.

ClVIL AND ARCHI TECTURAL ENG NEERI NG

PERI GDS

10

14

12

14

MCH 212

TOPI C DESCRI PTI ON

Statics Review

- Equil'i brium equations

- Monent of force

- Determnation of reactions
- Anal ysis of franmeworks

Stress Strain Rel ati onshi ps

- Definition of stress and strain

- Stress-strain diagram

- Hooke' s law, nodulus of elasticity

- Allowabl e stresses, factor of safety
- Poisson's ratio

- Thermal stresses

- Axial stresses in conmponents forned
fromtwo nmaterials

Thin Wal |l ed Vessel s

- Definitions
- Fornul as

Centroids and Monent of Inertia

- Determnation of the centre of area

- Second nonent of areas

- Parallel axis theorem

- Monents of inertia of sinple and
conposite areas

- Radius of Gyration

Stresses in Sinple Beans

- Types of beans and | oadi ngs

- Calculation of beam reactions
- Shear force diagram

- Bendi ng nonent di agrans

- Moving | oads

- Flexure fornula



TOPI C NGO
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MCH 212

PERI GDS TOPI C DESCRI PTI ON

Tor si on

Tw sting nonent

Torsion formul a

Pol ar nmonment of Inertia
Angle of twi st of circular

menber s



OCOURSE (BJECTI VES
MCH 212

Statics Review

1. Determne reactions in frameworks.
2. Analysis of trusses by graphical nethod.
3. Analysis of frameworks by nathenmatical nethod (sections/ joints).

Stress and Strain Rel ationshi ps

Define stress.

Define tensile, conpressive and shearing stresses.

Cefine ultinate stress, allowable stress and factor of safety.
Acqui re a working know edge of both inperial and Sl units.

Sol ve problens using the direct stress formula.

Define strain.

Understand the relationship of the stress strain curve.

Define elastic limt, yield point, ultinmate strength, pernanent
set and percent elongat|on

9. Define Hooke's Law.

10. Formul ate the equation to determne defornation for nenbers
subj ected to axial | oads.

11. Solve problens in deformation for one material under axial |oad.

12. Solve problens in deformation for two naterials in series under
axi al 1 oad.

13. Solve problens in defornmation for two naterials in parallel.

14. ldentify Poisson's ratio.

15. Sol ve probl ens using Poisson's ratio.

16. Define thermal expansion and contracti on.

17. Solve problens for tenperature stress.

Thin WAl l ed Vessel s

1. ldentify thin walled pressure vessels.

2. Define stresses in the longitudinal and circunferential direction.

3. Develop the stress forml as.

4. Solve sinple problens for thin walled vessels.

Centroi ds and Monent of Inertia

1. Calculate centroids for sinple and irregular rectangul ar, circular
and triangul ar shapes.

2. Calculate centroids for built up structural shapes.

3. ldentify nmoment of inertia.
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CQURSE OBJECTI VES
MCH 212

Centroids and Monent of Inertia (Cont'd)

4. Define section nodulus and calculate it.

5. Define radius of gyration and calculate it.

6. ldentify the flexure fornula.

7. Solve sinple problenms using the flexure fornula.

Stresses in Sinple Beans

Identify point, concentrated and U D. L. | oads.

Identify different beam supports.

Cal cul ate reactions for sinple beans under various |oading conditions
Cal cul ate shear in sinple beans.

Cal cul ate nmonents in sinple beans.

Draw shear force and bendi ng nonent di agrans.

Sol ve for maxi mum bendi ng nonent.

. Cal cul ate shear and maxi mum bendi ng nonent for noving | oads.

or si on

SN~

Identify torque; acting and resisting.

Identify the torque fornula.

Identify the maxi mum unit shearing stress fornula. _
Identify the formula for polar rmonment of inertia of Solid and
hol | ow shafts.

Identify the angle of tw st fornula.

Sol ve probl enms using the above formulas.
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