Statics: Force System: Coplanar Force System Solved Problem
BBlat:dgraphic method and analytical methoa
Please find the resultant force of the coplanar foree system using numerical and graphic

methods. Calculate the moment of forees relative to the origin of coordinate system.
inclinaton of the line of action of resultant and its distance from the origin of the coordinate

system.
Magnitude of force Com‘di_ume.s (x_.y) of e point Inclination of the foree
5 of application of foree
P; =100 kN @1 o = 90°
Py=S0kN (-6.2) az =120
P3=200kN (-4.-3) a3 =210
Py=150kN (6.-2) oty = 300
Solution:
Magiiide o fofée C“‘;:“f;;ﬂiﬁ;‘:gif:f point | climtion of the foree
| P =100 kN @1 ar=90
2 Pa=50 kN (-6.2) a=120°
3 P3=200 kN (-4.-3) 3 =210°
] Py=I1S0KN (6.-2) ou=300°
ZE, = P k' _p :
F% > otk |3Q’”65+P\1 Singo*
=  -50*cos(60)-200*cos(30)+150%*sin(30)
=-123.2050807568878
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, \ , \ , — X = 100+50*sin(60)-200*sin(30)-150*cos(30)
99

=-86.60254037844385

R= 2R v 2f

— Sqrt(123.20572+86.6"2)=150.59kN
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Mo = (P sinitagy _¢
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O AR % 2]+ feotzs x 3) =(50*sin(60)*6)-(50*cos(60)*2)+(200*cos(30)*3)-(200
—( P4 sh3s _ , ‘ *sin(30)*4)-(150*sin(30)*2)+(150*cos(30)*6)-(400)=
C o shae'xy) (h oy 2) 4+ (7, 0150 x6) 558.8457268119897 kN.m
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VP e ZM = Ry
SIed M =150.-¥9 vo
EN-wn kN

=Y G = 55885/150.59=3.7111m

Graphic Method:
SCQ\-L:

Hom = ok
= \kw:l_‘;l;bm: o\’ !
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P = \ooenv= L2 _
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Pav Sokny :Q:: & cm
2

— P, = Q6vy = 2y
2= 200/25=8cm

P\, = ISokn = \S‘o_
=5 — 150/25=6cm

(: 6'”((».
6.02*25=150.5

ﬁ': b 2§ ¢y,
6.02*25=150.5
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This problem was solved by Civil Thinking (https://civilthinking.com)

If you need Online Tutoring in Statics / Engineering Mechanics
or any other Civil Engineering subjects, contact us at:
statics@civilthinking.com

Or let us know your tutoring requirement using the form below:

& https://civilthinking.com/book-online-class/

@ We tutor students from all the countries globally, online.

Other Subjects We Cover:

Structural Analysis

Mechanics of Materials/ Strength of Materials
Fluid Mechanics

Design of Concrete and Steel Structures
Geotechnical Engineering

Transportation Engineering

Construction Management

Finite Element Analysis (FEA)

Engineering Software (ANSYS WORKBENCH, ETABS,
STAAD.Pro, Staad Foundation Advanced (SFA) & MATLAB)

NOTE:

The solution provided in this document
is the intellectual property of Civil
Thinking (https://civilthinking.com)
and is protected by copyright. Any
reproduction, distribution, or
publication of this content, in whole or
in part, is strictly prohibited without
prior written permission from
https://civilthinking.com
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