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Distributed L oads on Beams:
The load on an element of the beam of length dx is :

dw = wdx i

_f dw = j wdx dW

. dW =dA
W = J‘wdx = area
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.. A distributed load on a beam may be replaced by a single concentrated load, the
magnitude of which is equal to the area under the load curve and its line of action
passes through the centroid of that area. This load may be used to determine
reactions, but should not be used to compute internal forces and deformation.

Determine the magnitude and location of the resultant of the distributed load
shown. Also calculate the reactions at A and B.

X = —
R =

A =2500Ib

Comp. A X AX
=100*16 12 DA oft >|
Rect. | _1600 | 8
300
= b2h =16 _2 100 Ib/ft
Ib/ft
] Y
Triangle ||  9*200 9| 11700 LYY Y VY YYY Y Y VY
- ~16-> .
2 3 éé a
=900 ~13 16 ft |
YA SAX >
= 2500 = 24500
XA 24500 .
= = 9.8In
A 2500




@ Eongincoring Mecharins — Slotios Dh. Bwsorrs A Ziatinidy

............................0.........................................

...... -
M, =0
~ R, *16+1600*8+900*3=0 ) /
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R, - 1600%8+900%3 _ go0 o

T - R—
SF,=0=R, =0
=F, =0 2 % R Rex >
—R+Ry +R, =0 Rey

Rg, =2500-968.75=1531.25Ib

5.68 Determine the reactions at the beam supports for the given loading conditions.

R
2 kips/ft 10 kips
Rax Y_Y YYYYYVYVYVYY 5
R
D 20ft

R =12 ft*2kips/ ft
R = 24Kkips

X =6 ft
SM,=0

Rp#*20—-10#17—-24+6 =10

_10*17 +24 %6

Rs = 20
R, =15.7kips
SF. =0
=R, =0
SF, =0

R, +R;-24-10=0
R, =18 3kips
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5.70 Determine the reactions at the beam supports for the given loading conditions.
Vertex
(y — 600) = —kx? o Ny
at:x=0=y =600 parabola ;I — |
at:x=-16=y=0 o
(0—600) = —k(16)° l 2
k =2.344 Y YV yyZX
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A= j dA = jydx: I(—2.344x2+600)dx=(—2.344%+600x)\
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+ 600*16‘ =3200-9600 = 6400

W = A=6400Ilb
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_ 2.3441 146) - 600(216) — 38404 — 76800 = —38396
_ x,dA  _
o _JXdA _38396
A 6400
M, =0
~R,*14+R*X =0
x*
R, = % — 2742.857Ib

2K, =0= Ry =0

>F, =0

—R+Rg, +R, =0

Rg, = 64002743 = 3657Ib




