E-I-T REVIEW
STRENGTH OF MATERTALS

Recomended References

Textbock you used in Strength of Meteriels
Scheua 8 Outline of Strength ct Materials

Strength of materials may be considered as the study of strezszes end strains
with Hooke's Law as the connecting link.
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(2) A tie between these is obtained by dM = Vdx which leads us to the Shear
and moment diagrams and the elastic curve (deflection curve)
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Problems dealing with normal and shear stresses in a beam are a simple type of
strength problem if we recognize the terms in the expressions.

where:

where:

g = %Z (Normal stresses)

M is the internal bending moment at the section.

Y i{s the distance from the neutral axis of the beam to the point on the
particular section where the normal stress is desired.

I is the second moment of the entire cross-sectional area of the bean

about the neutral axis.

. and 7 = %% (Shearing stresses)

V is the total shearing force at the particular section in which we
are interested. :

Q is the statical moment (first moment of the area which is between
the "horizontal” plane where the shearifig stress occurs apd the
outer edge of the beam, with respect to the neutral sxis.)

I is the same as stated above.

t is the "width" of the cut.

Problems of stresses in circular shafts will require use of ¢ = %ﬂ

where T

P
J

for rotating shafts, it may be necessary to obtain T from T (in &) =

= Torque at the section being considered.
= distance Ifrom center of cross-sectiocn to pt.
= polar moment of inertia of the entire cross section.
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where O i{s the rev. per minute

From the above very brief discussion you should recognize that you must be

able to
1. the

2 tke

calculate or find rapidly:
internal bending moment at a section (really a statics problem)

second moment of an area with respect to an axis through the

certroid of the area (in the case of scme curves you should be able to

use
3. the
L. the

the transfer equation.)
shear at e section (another statics problem.)

polar moment of inertia of a circular area
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Beam deflection probiems are probabiv the most time-consuming type of
strength problems. You should be able to: )

1. Drew a shear diagrem from & loeding diagrenm.

2. Draw a bending moment disgram.

3. Sketch an elastic curve for a beanm.

4. Use the moment srea method to determine the deflection at a
section or use the integration method. Usually the mopent-
area method is preferred by most students.

In drawing shear diagrams, determine the reactions and remember that if
you are correct, the shear diagram will close. Consult the example problem.

——Homnt—dd.&gramsqzmm_@itL;impj&_as indicated in the example pro-

blem, however, if a concentrated moment acts at 2 section, (a couple) remember
it won't show up on the shear diagram, but will be indicated on the moment
diagranm.

Staﬁistical]y indeterminate problems make use of statics and geometry with
streogth of materials to firpd values for the geomatric equations.

The principle of superposition can be extremely valusble in the solution of
indeterminete problems.

When you are faced with a specizl type of problem, leck up this type in your
strength text or other refereace. Most authors give equations that are
relatively easy to solve once you know the definition of the terms.
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GIVEN: A 20 ft. beam has simple supports at the ends and carries a uniform load
of 500 lbs., per ft. for 10 ft. beginning at the left end and a cancentrated Toad
of 5000 1bs. 13 ft. from the left end.

a) Sketch neatly to an approximate scale the load1ng, shear and bending moment
diagrams. Write the magnitude of the essential values and adjacent to where
they occur on each diagram. 6ive the distance as a dimension from the left
end of beam to where their values occur.

b) Selected to carry the loads were 2 American Standard Steel Channels pIaced back
to back to form a shape similar to an American Standard beam. From the
following elements that pertain to each Channel compute the maximum tensile
bending stress in this fabricated beam. Neglect the weight of the channals in

computing the stress.

Channel, nominal size 9" x 2%"; weight per foot 13.4 1bs.; depth, 9'; moment
of inertia, 47.3 fﬁEEEE_l'"FEHTHE’6f‘§yration~‘3‘49‘1nches“—~—~——r—*

a) Firnat Let's draw a sketch showing how the beam 48 Loaded.
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Now Let's solve for the reactions using the entine beam as a free body.

= 25000 + 65000 - 20 Ry
Ry =.90000/20 = 4500# +

z FY a2 0= RA + 4500 - 5000 - 5000

R

A = 10000 - 4500

= 5500# ¢+

The shear diagram i3 rext. Remember vertical shear is the sum of the
vertical fonces to the Left of a section.



