Mechanics Mr. Haynes
Relations between w, V and M

A 20 ft long beam is supporting
a distributed load which varies

according to the relation
10 Ib/ft
2 YVvYy

w(x) — _:I;_ + 4x (lb/ft) A |( 4 7 1 -] TO Z % S 15} \] B

5 -10 Ib/ft

A. Determine the reactions at 4 00
and B. _\

B. Determine the equations of Viz) ¥
shear and bending moment -100 1b \
as functions of x.

C. Determine the value of the
maximum internal moment.

500 b-ft o SN

-500 1b-ft

The equivalent downward force
of the distributed load is the "area" under the loading curve.
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Since the load is symmetrical, the reactions are equal and 4 and B each support
half the load.

A=B=W/2=13331b
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To find the shear function use the relation between shear and load:
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Integrating both sides:
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The constant is found because we know that at V(0) = A = 133.3 Ib.

The moment function is found similarly with M(0) =0 .. C, =0
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The maximum moment occurs where V(x) = 0, i.e., the midpoint. Evaluating:

104 2)103
M(10) = 0 ( )3 +(133.3)10

= 833 ft-1b




