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Strength .ar .materials may" be c~idered &a the s~u~ o~ atrezaes and strains
vith Ho~e's Law as t~e connecting liDk. " .
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(2) A tie between these is obtained by dK .Vdx whiCh leads us to the Shear
and moment diagrams and the; ela.stic curve (deflection curve)
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Problem3 dealing with normal and shear stresse3 in a be~ are a simple tyPe of
strength problem if we recognize the te~ in the expre3sions.

a = ~ (No~ stres3es)

where: M is the internal bending moment at the section.
Y 1s the distance from the neutral axis of the be~ to the point on the

particular section Where the no~ stress is desired.
I is the second moment o~ the entire cross-sectional area of the beam

about the neutral axis.

~ and T.~ I
(Shearing stresses)

where:

V is the tot~ shearing force at the partic~ar section in which we
are interested.

Q is the ~tatical moment (first moment o~ the area which is bet~een
the "hori%o~tal" plL~e where the shearittg stress occurs and the
outer edge of the be~, with respect to the neutral axis.)

I 1s the s&me as stated above." " ..
t is the width ~f the cut.

Probl~ ot stresses in' circular sh&tts will re~e use ot ~ = ~
J

where T = Torque at the section being considered.
~ .distance [rom ceater ot cross-section to pt.
j .polar moment ot inertia ot the entire cross section.

11. 63 OOOHPtor rotating shattsp it may be necessary to obtain T from T (in v) ~ -Ji---'-

where U 1s the rev. per minute

From the Rbove very brie! discussion you aho~ recognize that you must "De
able to c~c~ate or !ind rapidly:

the internal bending mcment at a section (re~ a $t~tics ~oblem)

1.

2 th~ second moment of ~ area with respect to an axis through the
ce~~roid of the ~ea (in the case ot some curves you sho~d be able to
use the transfer ~q~t1~n.)

3. the shear at a ~ecticn (another statics prcbl~.

4. the polar moment of inert1n of a circ~ar area
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Beam deflection problems are probablY the most t~-cons~ type ofstrength problems. You should be able to: .

Draw a shee.r die.gr~..t'rom. a J.oading diagrm.

1.

Drav a bending mo~t diagram..

2.

Sketch an elastic curve tor a beam.3.
Use the moment area method to determine the detlection at a
section or use the integration method. U~ the moment-
area method is preferred br most students.

4.

In dr~ she&r diagrams, determine the re&ctions and r~~ber that it
you are correct, the shear diagr~ ~ ~ose. Consult the ~~e probleM.

-Mome~t-d!agr-a.ms---c-an---be-dra.ou---Jf!J.i 

t.~si=P-J::1"--s indicated in the example pro-
blem, however, 1.t' a coD.centrated momeD.t actS at a secticD.. (a couple) remember
it WOD.1t shov up CD. the shear diagram, but vill be indicated CD. the moment

di&gram.

Statistically indeterminate problems make use ot statics and geometry ~th
strength of materials to find value~ tor the geometric e~uations.

The principle of superposition can be extremelY valuable in the solution ot
indeteminr.t.e problems.

When yo~ are f~ced with a special type or problem, look up this type in your
strength t~ or oth~r reference. MOst authors give equations that zre
re1atively e~sy to solve .once yo~ know the definition or the te~.
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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 concentrated load
of 5000 lbs. 13 ft. from the left end. ...

a) Sketch neatly to an approximate scale the loading, shear and bending moment
diagrams. Write the magnitude of the essential values and adjacent to where
they occur on each diagram. Give 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 placed 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 channels in
computing the stress.

Channel~-D~1ltJL size 9- x 2is-; we i gh t pe r foot 13.4 1 bs .; depth. 9 I; mo~nt
of inertia. 47.3 inches 4; -raaros-~gyntiorr.J-;49-inches ~

a.) F~ ta' 4 ~ a. 4ke.tch 4~g hDw the. beam .i.6 .l.oa.de.d.

SO::;C>;I;:=.

~
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(
= 25000 + 65000 -20 Rs

-
Rs =- 90000/20 .4500# +

! Fy ~ 0 = RA + 4500 -5000 -5000

RA = 10000 -4500

RA = 55001 t

The 4heQ,.'t WgMm .l4 ne..x.t. Remembe-t v~-.t..i-cal 4h~ .io6 .th~ ~um 00 .dt~
velttlc..a.t oo/tr..u .to .the l.e6,t 00 a. 4 eai.Dn.

~ 
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lIow tt-.t'.6 .6otve. 6o.t .the. ~eac.~~o~ ~g .the. ~ beam a.4 a. 6-'Lt.e. body.


