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CHAPTER 1
1a. Moments about A
N
Rgx5=6x2 o4
A =B
Rp = 2.4 kN T c ?‘
Resolving vertically Ra f—3m ——-}«——Zm—ﬂ Re.
RA + RB = 6
SRy =6-24=36KkN
1b. Moments about A
- BAN. T
Rgx5+6=0 A =N
{ el
Rg = -1.2 kN RaAl - Re

e 2OM ——f2Z2m ——y

Resolving vertically
RA + RB =0

R, =1.2kN

2a. Moments about A

Rgx3 +4x1=4x5

A KN 4KN
Rg = 5.333 kN 4 . ‘
C - = D
Resolving vertically ?
l R Re
Ry + Ry = 4 + 4 L Am — e 2w
R, = 2.667 kN
2b.  Moments about A —~ 4 KN M A KM
Rgx3=4-4 c o T D
Rg =0 o 1R7°r Re —~
M am e 2m
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3a.

3b.

Resolving vertically

RA + RB = O

Ra=0

Assume unknown internal forces are in tension, and consider the equilibrium of joint
C.

Resolving forces vertically

F,.sin 30 = 4
- 3o
. F,c. = 8 kN (tension) Foe —

Resolving forces horizontally l‘LKN
F,. cos 30 + F,, = 0
F,. = - 6.928 (compression)

Assume all unknown internal forces are in tension and consider the equilibrium of
joint C.

Joint C

Resolving horizontally

F,. cos 30 = F,_ cos 60
F,. = 0.5774 F,, 1

Resolving vertically

4 + F, sin30 + F, sin60 =0
or4 = -0.5F, -0.866 F,, 2
Substitute 1 into 2

4 = -0.2887 F,, - 0.866 F,,

(%]
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.. Fye = -3.464 kN (compression) 3
Substitute 3 into 1
F,. = - 2 kN (compression) 4

Consider Joint A

Fac

Resolve horizontally

[e]

F,.cos 30 + F,, = 0 20 =
Oy

Fa, = - F4 cos 30 = 1.732 kN (tension) ‘t

4. Assume all unknown forces are in tension, and consider equilibrium of Joint A.

FD\L’ y »At —_— I KN

Resolving vertically

F,.sin30 =2 =0
F,. = - 4 kN (compression)

Resolving horizontally

Fy + Foccos 30 =1
F,, = 1-0.866 F,, = 4.464 kN (tension)

Joint B

o

45
Frd Flre

Resolving horizontally

Fpq4 cos 45 = F,,
F,. = 6.31 kN (tension)

Resolving vertically

Fy. + Fygcos 45 =0

F,qy = -4.464 kN (compression)


https://ebookyab.ir/solution-manual-mechanics-of-solids-ross/

https://ebookyab.ir/solution-manual-mechanics-of-solids-ross/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)

Firc

Joint C For

Fed Fce

Resolving Horizontally

F,. cos 30 = F4 cos 30 + F,, cos 60
F.y = F,. - 0.5774 F,
Fy=-4-0.5774F, 1

Resolving vertically

Fy. + F, sin 30 = F 4 sin 30 + F_, sin 60

(3]

-4.464 -2 = 0.5F4 + 0.866 F_,
Substitute 1 into 2
-6.464 =-2-0.289 F,, + 0.866 F,,

E. = -7.737 kN (compression) 3

Substituting 3 into 1

F ., = 0.467 kN (tension)

Fce
Joint E
. . £ o
Resolving horizontally Fde —— =2 _
F. cos 60 = F,,
Feg

F .= - 3.87 (compression)

Resolving vertically

F. sin 60 = F,,

E., = -6.7 kN (compression)
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Joint D

Resolving horizontally

F,4 cos 45 + F_4 cos 30

+ Fge + Fgycos45 =0 Fde
6.31 x 0.707 + 0.467 x 0.866 - 3.87 + 0.707 Fy, = 0
Fyp = - 1.41 kN (compression)

Resolving vertically

Fyq sin 45 + F 4 sin 30 = Fy, sin 45 + Fy,
6.31x0.707 + 0.467 x 0.5 = - 1.41 x 0.707 + Fy
Ey4 = 5.7 kN (tension)

Joint G Fla

Resolving horizontally

- Fgy x 0.707 = Fyg Faz -4__> G

F,.= 1.0 kN (tension)

\JJ

Resolving vertically

Fge + Fgy x 0.707 = Fy;
-6.7-1.41x0.707 = Fy
E,i = -7.7 kKN (compression)
Joint F

Resolving horizontally J

- Ffj X 0.707 = ng

-,,,
]
!

O

. Fy = - 1.41 kN (compression)

Resolving vertically

Fdf = Ffj X 0707 + th FF "L

Fp.=57+ 1 = 6.7 kN (tension)

(V]
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Joint J . .

- TN R

Resolving horizontally

- Fyx 0.707 = Fy, Fih ——7

F;, = 1.0 kN (tension) |
IF:L

Resolving vertically J

Fg’ + ijX 0.77 = Fjl
-7.7-1.41x0.707 = F;,
F; = -8.7 kN (compression)

Joint H Ff‘

Resolving horizontally

Fucos 45 = -y H ke Fho
~. F_= - 1.41 kN(compression) P
. . NEi
Resolving vertically lF" s
(B9 o

Fy = F, x 0.707 + F,,

. F =+ 67+ 1 = 7.7 kN (tension)

5. Joint F
FASZLEL 2 SN %
e (2o F
‘ A5NF 2 KN
Resolving vertically 4,
4AKN

Fi. x 0.707 = 4

F;. = 5.658 kN (tensile)

Resolving horizontally

ch X 0.707 + Ffd = 2

F =2 -4 = 2 kN (compressive)
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Joint E E

Resolving horizontally 45 |48

F.. = F,. = 5.658 kN (tensile) / F{;&
Re |

Resolving vertically 1 FeA

F..x 0.707 + F;x 0.707 + Fo4 = 0
E.s = - 8 kN (compressive)

Joint C / Fec
Resolving horizontally

£ —
F, x 0.707 + Fy, = 0 Fed

F.. = - 4 kKN (compressive) -
— Foe
Resolving vertically

F,. x 0.707 = F,,

F,. = 4 kN (tensile)

Joint D Fc}f_

Resolving horizontally

Fcd

Fy = Fy + Foy x 0.707 3= —

F...= 2.828 kN (tensile)

Resolving vertically Fo_c\, F ch\

F,, = Foy + Foy x 0.707

Fog=-8-2 = - 10 kN (compressive)

6. o tan'3 = 71.565° B G <

a, = tan’'4 = 75.964°

a; = tan’! (%) = 26.565°
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i Fer
Joint F ] \
Resolving vertically \
L=
F.esin a; = 20 Fc\JC

F.. = 21.08 (tensile) 20KN

Resolving horizontally

Fdf + Fef COS oy = O

Fy = - 6.667 kN (compressive)

Joint E

. ‘ Fe Qo KN
Resolving vertically l
XA
\

F.. sin a3 = 30 + (F.4 + F.p) cos (18.435°) - T
0.447 F,, = 30 + 0.949 F,, + 20 Fed

F, = 111.86 + 2.123 F,, 1

Resolving horizontally

F.. cos a3 + F.4 sin (18.435) = F; sin (18.435)

0.894 F.. + 0.316 F.4 = 6.667 2
Substitute 1 into 2

0.894 (111.86 + 2.123 F,y) + 0.316 F_4 = 6.667

100 + 2.214 F,4 = 6.667

F.y = -42.16 kN (compressive) 3

Substituting 3 into 1

F.. = 22.36 kN (tensile
( ) Fcd Fed
Joint D
Resolving horizontally
Fod = Fensed ﬂA
F.q + F.4 cos a» & )
[OKN

= Ffd + ch COS o
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F,y + 0.243 F,y = - 6.667 - 42.16 x 0.316

Fad = - 20 - 0.243 ch 4

Resolving vertically

F.ysin oy + Foysin o) = 10
F.q = 10/0.97 + 42.16 x 0.949/0.97

E.4 = 51.55 kN (tensile) 5

Substitute 5 into 4

F,o = -32.5 kN (compressive)

Joint C
Resolving vertically Flrc —_
X2 X33
Fac Sin 012 + ch Sin az
. Fo.c Fce
+ F.sina; =0
Fcd

0.97 F,, + 51.55 x 0.97 + 22.36 x 0.447

F,.=-61.85 kN (compressive)

Resolving horizontally

ot F. . cos a, = F 4 cos oy + F. cos ay

F,
F,. = + 61,85 x 0.243 + 51.55 x 0.243 + 22.36 x 0.894

C

Fy. = 47.5 kN _(tensile)
Reactions
Joint B Foc

Hp = F,, = 47.5 kN

Joint A HA X2 ché

Resolving vertically

|

Va=-F, sin a, = 60 kN VA

Resolving horizontally
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H, = - F,y - F,. cos a, = 32.5 + 61.85 x 0.243 = 47.5 kN

7. ﬁ- TAKN

Lz o< \ e

t, = 7.3 =125m
tan «,

82 = 2.5 m
o ! 75 = 28.6°

as - 125
oy = an! — 10 = 33.69°

(15 - 3.75)
o, = tan’! 7.5 — 40.60°

a5 - 375 - 2.5)

3

Joint A Fo\l: L N

Resolving vertically Y 2

3+ F,sina, =0

F,. = -3/0.986 = - 3.04 kN (compressive)

Resolving horizontally

F,, = Fyccos a, + 4
F,..= + 3.5 kN (tensile)

10
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