Engineering of Structures

Rectangular components of a force

Y axis
Usually a force has two components F
in the X-axis and Y-axis, and they are |
. y
perpendicular to each other.

E, is the component of F in the X-axis,

FE, = F cos @

Or E, = Fsiné

E, is the component of F in the Y-axis,
FE, = Fsin6

Or E, =Fcoséd




Rectangular components of a force

Fx_b
F ¢ .
Then X axis
b
E, =—xF
Similarly
F ¢
Then
a
Fy = —E*F

Example 1: Calculate the horizontal
and vertical components of F ?

F=800 KN
F, is the component of F in the X-axis, 35°
F, = F cos @
F, = —800cos 35 = —655 KN
Or FE, = —800sin55 = —655 KN
E}, is the component of F in the Y-axis, '\ _F=800 KN
FE, =Fsin@ ;
F, = +800sin35 = +459 KN :
Or  F, = +800cos55 = +459 KN :
' 35°
-




Example 2: Determine the vertical and
horizontal of the tension force of the
cable =300 KN?

8m
C-
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T=300 KN
6m m
Tention= 300 KN
s 4
F 8m
4,6
@ = tan (g) =36.87 Lengthof T = \ém =10m
F, =300Co0s36.87 = 240 KN F, =300 * 10° 240 KN

E, = -300Sin36.87 = —180 KN F, = 300 « o= —180 KN

Coplanar force resultants

FRx=zFx

Fpy = F1x — Fax + F3,
FRy=ZFy F

FRy=F1y+F2 —ng
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Example 3: Determine the components
of the two forces acting on the boom.

=200sin30°N = —100N = 100N «

Fyy =
Fyy = 200c0s30°N = 173N = 173 N1
. " z F, = 200N
T By, = Zﬂ)N(E) = 240N
Similarly,
5
Fy = 260N(ﬁ) = 100N §
Fy, = 240N = 240N —
Fy, = =100N = 100N} F,= 260N
Example 4: Determine the Fy = 400N F, = 600N
magnitude and direction of the \2 -

resultant force.

BFp=3SF:  Fpo=600cos30°N — 400 sin 45° N
= 2368N—

+1Fpy = 3F; Fpy = 600sin30° N + 400 cos 45° N
= 5828 N1

The resultant force, shown in Fig. 2-18c¢, has a magnitude of
Fg= V(2368N)? + (5828 N)*
= 629N

From the vector addition,
5828 N

S828N
— =] S Adl) =5 0
0=1 ( 7 6__. 3 N) 67.9 Ans. A

(b)

Ans.

-

2368 N

(c)




Example 5: The end of the boom is subjected to
three forces. Calculate the magnitude and
direction of the resultant force.

* Fpo = F; Fge = —400N + 250sin 45° N — 200(3) N
= -3832N = 3832N+«
*1Fpy = 2Fy; Fry = 250 cos 45° N + 200(3) N x

=2968N1

The resultant force, shown in Fig. 2-20c, has a magnitude of

Fr = V(-3832N)’ + (2968 N)?

= 485N Ans.

From the vector addition in Fig. 2-20c, the direction angle 8 is

0= lan'(izgg) = 37.8° Ans.,

Example 6: Determine the magnitude and
direction of F1, knowing that the resultant is
600 N and its direction measured ©6=30 -
clockwise from the positive x-axis.

Fpx =Fy1 + Fy2 —Fu3 3
Fgp*cos30 = F; *cos® + F, x cos 60 — F3 *g

600 +0.866 = F1 xcos® + 500 x0.5 — 450 * 0.6
Fq{*cos® =539.6

539.6 )

1= s equation (1)
and,

Fpy =Fy1 —Fyp —Fy3
Fgr+sin30 = F{ *sin® — F, * sin60 — F3 *g
—600%0.5=F; *sin® — 500 x 0.866 — 450 x 0.8
Fq{ *sin® = 493
493 )

1= pe equation (2)

493 539.6

- @=tan"! 493 =42.42 > F;=731N
sin®  cos® =tan 539.6 1=




HW: Resolve each acting force into its x and y
components and find the magnitude and direction
of the resultant force.

400 N

300N

HW: Determine the magnitude and direction of F2, knowing
that the resultant force is acting along the positive x-axis.

= 129kN
= 13.2kN

= ™
=
|




