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CHAPTER 1
1a. Moments about A
N
Rgx5=6x2 =k
A [N
Rp = 2.4 kN ‘T c 71‘
Resolving vertically Ra f—3m ___F‘_Zm_—-{ Re.
RA + RB = 6
S Ry=6-24=36kN
1b. Moments about A
- BAN. T
Rgx5+6=0 A B®
T el
Ry = -1.2 kN Rl e RE

e 2OM ——f2Z2m ——y

Resolving vertically
RA + RB = O

R, =1.2kN

2a. Moments about A

Rgx3 +4x1=4x5

A KN 4KN
Rg = 5.333 kN 4 . ‘
C - = D
Resolving vertically ?
l R R&
Ry +Rg=4+4 ="y A 2 —
R, = 2.667 kN
2b.  Moments about A —~— 4 AN A KM
Rpx3 =4-4 c o T D
Rg =0 o 1R7°v Re —~
M A e 2m o




3a.

3b.

Resolving vertically
R, + Rz =0

RA=O

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

_ . Fac
Resolving forces vertically

F,. sin 30 = 4
Qo

. F,c. = 8 kN (tension) Fee —

Resolving forces horizontally l 4 KN

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 Fy,

(%]



~. Fy. = -3.464 kN (compression)
Substitute 3 into 1
F,. = - 2 kN (compression)

Consider Joint A

Resolve horizontally

F,,cos30 + F,, =0

F,, = - Fy cos 30 = 1.732 kN (tension) 1

Fac

[e]

50 — Folr

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

Resolving vertically

F,sin30=2=20

F,. = - 4 kN (compression)

ac

Resolving horizontally

Fup + Fyo cos 30 =1

F,, = 1-0.866 F,, = 4.464 kN (tension)

Joint B

o]

45
Fi-d Flre

Resolving horizontally

Fyqcos 45 = F,,
F,. = 6.31 kN (tension)

Resolving vertically

Fy. + Fyqcos 45 =0

F,q = -4.464 kN (compression)

° Ja% — | KN

Folr _y
Fo.c 2



Firc

Joint C For

Fce
Resolving Horizontally

F,. cos 30 = F4 cos 30 + F,, cos 60
Fy = F, - 0.5774 F,,
F,=-4-05774 F,

Resolving vertically

F,. + F,.sin 30 = F_, sin 30 + F_, sin 60
-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)

Substituting 3 into 1
F., = 0.467 kN (tension)

Joint E

Resolving horizontally Fde
F. cos 60 = F,,
F4. = - 3.87 (compression)

Resolving vertically

F. sin 60 = F,,

E., = -6.7 kN (compression)

0

a0

Feq

Fce

(Y]



Joint D

Resolving horizontally

F,4 cos 45 + F_4 cos 30

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

Resolving vertically

Foq sin 45 + F4 sin 30 = Fy, sin 45 + Fye
6.31x0.707 + 0.467 x 0.5 = - 1.41 x 0.707 + Fy
Ey4 = 5.7 kN (tension)

foint G Fda

Resolving horizontally

- Fgy x 0.707 = Fy Faz N G
Ny

F,.= 1.0 kN (tension)

\.I\J

Resolving vertically

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

Resolving horizontally |

- F;x 0.707 = F,

..,,,
]
!
cCO

. Fy = - 1.41 kN (compression)

Resolving vertically

Fdf = Ffj X 0.707 + th FF‘
J

Fp =57+ 1 = 6.7 kN (tension)

(V]



Joint J F

..
L

AN

F;, = 1.0 kN (tension)

Resolving vertically

-7.7- 141 x 0.707 = F,
F, = -8.7 kN (compression)

Joint H

Resolving horizontally

Fhl COS 45 = - th *.‘

.. F = - 1.41 kN(compression)

Resolving vertically l

Fp = Fy, x 0.707 + F,,

S F =467+ 1 = 7.7 kN (tension)

Joint F £

p
Fd @SF

':f' [«)

\ 3

—— 2 KN

4KN

Resolving vertically

F, x 0.707 = 4

EF;. = 5.658 kN (tensile)

Resolving horizontally

F; x 0.707 + Fpy = 2

F =2 -4 = 2 kN (compressive)

A

Resolving horizontally \

Qo
o




Joint E

Resolving horizontally

F

dec

Resolving vertically

F..x 0.707 + Fg x 0.707 + Foy
E.s = - 8 kN (compressive)
Joint C

Resolving horizontally

F, x 0.707 + F = 0
F.s = - 4 kN (compressive)

Resolving vertically

F..x 0.707 = F.

E,

4 kN (tensile)

Joint D

Resolving horizontally

Fo = F.y + F,q x 0.707

F,.. = 2.828 kN (tensile)

Resolving vertically

€

tan! 3 = 71.565°
= tan’'4 = 75.964°

= tan’' (Y42) = 26.565°

= F¢. = 5.658 kN (tensile) F/

ec

=0

o
45

Ffe

VFeA

Fec

Fcd

Fcd

FQC.

J Fde

Fo—

Fod

-8 - 2 = - 10 kN (compressive)

B G

Flrd




i Fer
Joint F l \

Resolving vertically \
X,

F¢ sin o; = 20 Fc\f

F.. = 21.08 (tensile)

Resolving horizontally

F4 + Fecos o = 0

Fy = - 6.667 kN (compressive)

Joint E

Fe Ao KN
Resolving vertically |
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,,

Resolving horizontally

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

0.894 F.. + 0.316 F.4 = 6.667
Substitute 1 into 2
0.894 (111.86 + 2.123 F_y + 0.316 F,4 = 6.667

100 + 2.214 F,, = 6.667

F.y = - 42.16 kN (compressive)

Substituting 3 into 1

F.. = 22.36 kN (tensile
Foem 221N (il Fed Fed
Joint D
Resolving horizontally
Fod —— e\t ﬂ:A
Faq + Foq cos oy l )
[OKN

= Fyy + F.4cos

3]



F,, + 0.243 F, = - 6.667 - 42.16 x 0.316

Fﬂd = - 20 - 0.243 ch

Resolving vertically

F 4 sin ay + Fy sin o) = 10
F.q = 10/0.97 + 42.16 x 0.949/0.97

F., = 51.55 kN (tensile)

=

Substitute 5 into 4

F,q = -32.5 kN (compressive)

Joint C
Resolving vertically Flrc —
X2 X33
Fac Sin 012 + ch Sin az
. Fo.c Fce
+ F. sinay =0
Fcad

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

F

=a

.= - 61.85 kN (compressive)

Resolving horizontally

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

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

C

F,. = 47.5 kN _(tensile)

Reactions
Joint B Foc
HE = Fbc — 475 kN

Joint A H A xZ Faod

Resolving vertically

{

Vi =-F, sina, = 60 kN VA

Resolving horizontally




H, = -F,y-F, cos a, = 32.5 + 61.85 x 0.243 = 47.5 kN
T\

6= 12 =125m
tan o,
6, =25m
o = tan! — 10 =286
(15 - 1.25)
o = tan’ 15 33690
(15 - 3.75)
o, = tan’! 7.5 — 40.60°
(15 - 375 - 25
3
Joint A Fol- £
ol — 4
Resolving vertically \ =
Foce

3+ F,sina, =0

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

Resolving horizontally

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