Moments 8:

Problem 1:
Replace the loading by an RO0 1A
equivalent resultant force and § S00 BT
specify its location on the beam, :
measured from point B. l l
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Solution:

1 - r,
F, =—(800)(12) =4800 Ib F, R,

2 Pt

1 H
5=5@mxm=mﬂnb !

|
F, =(500)(9) =4500 Ib B
+1FR =>F,
0 F; =4800 +1350 +4500 =10650 Ib
O F; =10.7kip |
(-Me, =S M,
[0 10650d =—4800(4) +1350(3) +4500(4.5)
O d=0479ft
Problem 2:
Replace the loading by an ] 50 IhTi
equivalent resultant force and 50 Tbity J, l l l l l J, l
couple moment at point A. 5_:“““- ) LS T
r =
x"::pﬁ:v i L L
&
AL
-y

N 4
.:?"__,_:-"'
[0 It \\\ 4



Solution:
F, :%(6)(50) =1501b

F, =(6)(50) =3001b
F, =(4)(50) =200 b

o F =>F
O F, =150sin60°+300sin 60°=389.711b

+1F =>F,

U FRy =150c0s60°+300c0s60°+200 =425 1b

F, =1501b; F,=3001b; F, =2001b
Fe, =389.711b; F, =4251b

F. =+/(389.71)> +(425)> =577 1b

0 :tan'laﬂELM.S°

[B89.71

(tMe, =S M,
0 Mg, =150(2) +300(3) +200(6.c0s 60° +2)
O Mg, =22001b.ft =2.2 kip.ft )

Problem 3:

Wet concrete exerts a pressure distribution
along the wall of the form. Determine the
resultant force of this distribution and specify
the height h where the bracing strut should be
placed so that it lies through the line of action
of the resultant force. The wall has a width of
Sm.

4 m

o= I-|-!'.: 1 kP

K kHa




Solution:
Free Body Diagram:

Wall width =5m

p = (42" )kPa = (42" \10)* N/m?
w=(5)p = (5)[42"2 )10y = (2022 )10’ N/m

p= (42“ 2)kPa
7| | ¢
4m L dA-wdz
dZF———dF=dA
h ‘Eiwz (4272 )10y 5)
A — 0 w= (2022 )10y
Equivalent Resultant Force :
M F=SF

O -F, = —J’dA :—j'wdz
A 0

0 F, :}m%m; %mmz
O F, :(20)%% %10)

3
O F :?%2 %10)3

O F, =106.67(10)’N =107kN

4m
0



Location of Equivalent Resultant Force :

Isz zwdz
7=2 0

Hz= 4m |
I%Ozz %10)%12
4m 1 |:|
J’z %Oz2 %10)3 [dz
Oz=-" .

Location of Equivalent Resultant Force :

4m 3
J’%Oz2 %10)3&
0z="

~106.67(10)°N

) (20)% %3 %10)3

Oz= -
106.67(10)° N

O Hoy
as 10) ’N
o _ 256(10)’N.m

© 106.67(10°N  106.67(10)’N

0 z=2.40m
Location of Equivalent Resultant Force :

7=240m
O h=4-7=4-24
O h=1.6m

4m
0




Problem 4:

The lifting force along the wing of
a jet aircraft consists of a uniform
distribution along AB, and a semi 2880 I/
parabolic distribution along BC
with origin at B.

Replace this loading by a single

w = (2880 - 5521 [hift

LU -

resultant force and specify its
location measured from point A.

Solution:
FBD:

2880(12)=34560 Ib  dF=dA

______________ =(2880-5x?) Ib/ft
e e
T O
Wl 5 g % ‘@dx
24'

Equivalent Resultant Force :
+1 Ry = z F,
O F; =34560 +J'wdx

0

24 ft

0 Fy =34560+ [(2880 ~5xC Jix
0

24 ft
U F; =34560 +B880X—§X3 %

O
O F, :34560+Eﬂ880(24) —§(24)3H
O 3 0

U F, =806401b =80.6 kip 1

M



Location of Equivalent Resultant Force :
(-Me, =S M,
[ 80640x =34560(6) + J(x+12)wdx

0

24 ft

0 80640x =207360 + [(x+12)(2880 =5 )dx
0
24 ft

O 80640x =207360 + [(2880x=5x* +34560 ~60x )dx
0

B e o ¥ 241t
U 80640x =207360 +%8807—5? +34560X-60?

Location of Equivalent Resultant Force :

_ X2 X4 X3 24 ft
80640x =207360 + %8807 —57 +34560X —60?

_ 4
[0 80640 =207360 +E440(242 ) —5% +34560(24) —20(24)° E

[ 80640x =207360 +967680
0 x=14.6ft



