Problem 1:

Determine the support reactions in the joints of the
following truss. Calculate the force in each member. ¥

2m
¥
Solution: . 2m -
1. Draw FBD of entire truss and solve for support
reactions:

B 500 N

4

2m

> R =0 > F =0
500~A, =0 [C, -A, =0
A,=500 N | A =C,
S M, =0
-500(2) +C, (2) =0
A,=C, =500 N

2. Draw FBD of a joint with at least one known force and at most two unknown forces. We
choose joint B. Assume BC is in compression.

Y R =0

500 - Fyc sin 45° =0 450
Fac =707.1 N (C)
SR =0

Fgc COs 45°—Fg, =0
Fea =500 N (T)

e 500 N

Fpc (compression)
F p(tension)



3. Either assume all unknown member forces are tensile.
Positive results indicate tension and negative results indicate
compression. Otherwise determine the correct sense for
unknowns by inspection. Positive results indicate correct
assumption and negative results indicate incorrect
assumption. Continue selecting joints where there are at least
one known force and at most two unknown forces.

<—I—'<—_—>4>.
l !
3 Fy =0

—Fca +707.1c0s45° =0

Fca =500N  (T) >\
- 45°
2 Fy =0 c

C, -707.1 sin45° =0
Cy =500N C

Y Fx =0

- A, +500=0 Fpa=500N
Ay =500 N 4
ZFy=O Ay —> Fca=500N
—Ay +500=0 l
Ay =500 N
y Ay

Present member forces as positive numbers with (T) or (C) indicating tension or compression.
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Problem 2:

Determine the support reactions in the joints of the B _
following truss. Calculate the force in each i 3 kN
member. \

Solution: We start with FBD and calculate the
support reactions at A and C:

- 2m - 2 m -

//\\ » 3 kKN
SN
Y RN\
«— 1 \\\
3 kN I . . T
1.5 kN 1.5 kN
Y R =0 S Mu=0
-A, 3 kN =0 C,(4)-3 kN(2) =0
Ac=3 kN C, =15 kN
Z K =0

C,—Ay =0

A, =15 kN
Joint C has the minimum number of unknowns: y
z I:X =0 F FCB 450

CD

—Fcpcos30° —Fcgsin45° =0

z Fy =0 ) X X
Fcp sin30° +Feg cos45° +1.5=0 15°
-0.866 Fcp =0.7071 Fcp

cp = -2.1071 Fcg =-0.817 Fcp o
0.866
~0.817 Fep (0.5)+0.7071F g +15=0 Fen
0.209 Feg = 1.5 450
Feg = -5.02 kN .
Fep = -0.817 Feg = -0.817(~5.02 kN) = 4.10 kN o C
Feg =5.02kN  (C) 300
Fep =4.10kN  (T)
1.5 kN

Since Fcg is negative, it means that a force is exerted
from joint C on member CB (see the following figure),
so CB is under compression.



Notice that there are always some alternatives for choosing your axes of coordinates.

Fep

+/ C

1.5 kN

For joint D:

SF =0

—Fa €0s30° +4.10 cos30° =0

Foa =4.10kN (T)

2R =0

Fpg = 2(4.10) sin 30 = 4.10 kN (T)

And joint A:

> Fx =0

4.10c0s30° +Fpp sin45° —=3=0
FAB =-0.776 kN

Fag =0.776 kN (C)

Y

X

A

Fp ¥

Fep C

[.5 kN !
)F
Fpp
30}/{)&00 X
Fpu 4.10 kN
45° Fas
3 KN Foa =4.10 kN
A 300
1.5 kN



Problem 3:
Determine the support reactions in the joints of the 400 N

following truss. Calculate the force in each member.
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Solution: We start with FBD and calculate the é{:ff W n |
support reactions at A and C: L__g GO0 N
SF, =0 -
=23 m e 3 m—
600-C, =0
C, =600 N 400&;} C,
Y Mg =0 (+cew) i Ci«——c‘
~-A, (6) +400(3) +600(4) =0
A, =600 N 4m
z F =0
A, -400-C, =0 Af —
1. | 600N
C, =200 N " 6m |

Y Fx =0

FAD + FAB %E= 0

z Fy =0

600 +Fap %Q: 0
FAB =-750N
Fag =750N  (C)
Fap =450N (T)

SF, =0
600—450—FDB§§=0

Fos =+250 N
Fos =250N (T)

2F =0

Foc +Fog 0

Foe +250 0

Foc =—200N
Fos =250N (T)

Ellﬁl:l Ellﬁl:l



200 N
2 Fx=0 Feg CY 600N
-600+FCB =0 C. )}‘ —X
FDB = 600 N
Fpg =600N (C) | 200N

N W 20N
lﬁﬂ[b N Compression 600 N l
i -

i o e 1) [
7N A
T _"\[? ::f] N * 2 N
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750N ISON ¢ 200N
Tension ‘\}
A — a— —_— e (] [
T 450N 450 M I
BN

Problem 4:

Spaces trusses:
Determine the support reactions in the joints of the
following truss. Calculate the force in member DB.




Solution: We start with FBD and calculate the support reactions at A and B:

P=-4j
r:AB = FABj
Fac

= |+2] 2k
AE AE AE 4+4+4

Fac = Fae (05771 +0577) -0.577k)

a

zﬁ=§+ﬁAB +Fac +Fae

Y K =0.577F, =0

YF =—4+F,5 +0.577F, =0
Y F, ==Fac —0.577F, =0
Fac =Fae =0

Fag =4kN (T)

3 F. =R C0s45° +.7071F,. =0
Y F, =4 +R;sind5° =0

Y F, =2+F,, —+7071F, =0
F,. =R, =5.66kN

F., = 2kN



