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)

10



Joint B

— — Fols
Resolving vertically Xo / :szL
/ Flse

de Sin Oy + Fbc Sin ay = O
Fisa

0.986 de = - 0.651 Fbc

Fo = -0.66 F,_

Resolving horizontally

Fpq cos oy = F,y + Fi. cos a4
0.164 Fyy = 3.5 + 0.759 F,,
Substitute 1 into 2

(0.759 + 0.108) F,, = - 3.5

Fi..= -4.04 kN (compressive)

Substitute 3 into 1

Fyq = 2.66 kN (tensile)

Joint C

Resolving horizontally Fcc\ X4

Fey + Fyo cos oy + Fy. cos oy = F, \Fc_a
Fg =4.04x0.759 + 3.04 x 0.164 + F_, x 0.164
F4 =3.565 + 0.164 F_,

Resolving vertically

E,sin oy + Fysin oy = F_, sin a,

0.986 F,, + 0.651 F,, = 0.986 F,,

F.=-5.617/0.986 = -5.7 kN (compressive)

Substitute 5 into 4

F.4 = 2.63 kN (tensile)

11
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Fsd

Joint D

o Fcd
/—d& Fde

Resolving vertically

2.66 x 0.986 = F,, x 0.555 + 0.986 F;
Fdf = 2.66 - 0.563 ch

Resolving horizontally

Fyqcos oy + F gy + Fy. cos a3 = Fys cos a,
0.164 x 2.66 + 2.63 + 0.832 F,, = 0.164 F
Substituting 5 into 6

0.436 + 2.63 = F,4 (-0.832 - 0.092) + 0.436

Fy. = -2.84 kKN (compressive)

Substitute 8 into 6
E = 4.26 kN (tensile)
Joint E

Resolving vertically

Fye sin a3 + Fe. sin oy = F, sin o
-2.84x0.555-5.7x 0.986 = 0.986 F,,

F., = -7.3 kN (compressive)

Resolving horizontally

Fe + Fye cos a3 + Fe. cos a; = F, cos a,
Fs=-0.164 x 7.3 + 0.832 x 2.84 + 0.164 x 5.7
F.. = 2.1 kN (tensile) Fc\j—

Joint F

Resolving vertically = F&f

Fye sin o, = Fy, sin o) + Fy, sin o FpC\)J

~d



4.26 x 0.986 = Fy, x 0.479 + Fy, x 0.986
Fg, = 4.26 - 0.486 Fy,

Resolving horizontally

Fy¢ cos oy + Fer + Fy cos ap = Fy, cos oy
4.26x 0.164 + 2.1 = 0.164 x Fyp, - 0.878 Fy,
Substituting 10 into 9

F, = -2.19 kN (compressive)

Substituting 11 into 9

Fn_= 5.33 kN (tensile)
5 KN 2 KN

2AN/ o
£ aaaaavs
{ = C i
KA Rn
2 e 2 L =2 2 ]
Moments about D
R, x 6 =5%x4+2x2
=24
N = 4 kN
Resolving vertically
R, + Rp =54+2+2x4
Rp =15-4
Rp = 11 kN
Bending moments (M)
M, =0
Mg = R, x2 = 8 kNm
Mc =R,x4-5x2=6kNm
My =Ryx6-5x4-2x2-2x2x1=-4kNm

13
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10.

ME =O

Shearing forces (F)

F, =4kN
Fg  =4KkN;Fg, =4-5=-1kN
Fc_ =4-5=-1kN

Fe, =4-5-2=-3KkN

Fp, =4-5-2-2x2=-7kN
Fp, =4-5-2-2x2+Ry=4kN
Fg =0

Bending moments (M)

M, = 3kNm
Mg = 3 kNm
Mg, =3-5=-2kNm
M. =3-5=-2kNm
Mc, =3-5+2=0

Shearing Forces (F)

Fy,=Fz=F.=Fp, =0

S Knim O Kr /m

|

Moments about D

A

I }~l'm,ll”m. o

Ryx3 =3+ 10x1x0.5
Ru = 2.667 kN

Resolving vertically

Ry +Rp=10x1

14



11.

R, =7.333kN

Bending moments (M)

Mg. =Ry x 1 =2.667 kNm
Mg, = 2.667-3 = -0.333 kNm

Mc =Ryx2-3=233kNm

Shearing Forces (F)

F, = R, = 2.667 kN
Fp = 2.667 kN
Fo = 2.667 kN

FD:‘RD ="7.333kN
4KN |0 KN ™

2 KN/
C OV NN

— B
A D =
RA+ “l +Ra
]—<-— I‘TTL —-+—-—lm‘-—+—-— l‘m —-—-f-4—’ m—-—|

Moments about B

Ryx3+10 =2x1x35+4x2
R4 = 1.667 kN

Resolving vertically

Ry, +Ry =2x1+4

Bending moments (M)

MC =0
M, =-2x1x05=-1kNm
Mp =-2x1x15+R,xl



12.

Mp =-3+ 1.667 = -1.333 kNm

Mg =-2x1x25+R,x2-4x1=-5667kNm
Mg, =-5.667x 10 = 4.333 kNm
Mg =0

Shearing Forces (F)

Fo=0
Fo =-2x1=-2kN

Fop = -2 + R, =-0.333 kN
Fp = - 0.333 kN

Fps = - 0.333 -4 = - 4333 kN
Fg = - 4.333 kN

Fy = - Ry = - 4.333 kN

24+ 2b =6
a+b=3
a a
W&: |
a+b 3
R= 2%b 5
2
3
M, = ax 2x2 -2
6 3 18

Menwa = 2 x3x1x1-15xb=15-153-a)

MA:Mcentral

a’ 3 3

— =-=+=3-a
18 2 2( )

16



a3

8=—1.5+1.5x3—1.5a

a’/18 + 1.5a =3

a=1788m
13. w =200 N/m
OV YN YNNG
| l
T l f\/?_
2Dml
A
A
H=30KN
Vi 100

Moments about B

H x 20 + V, x 100 = 200 x 100 x 50

v — 1E6 - 0.6E6
! 100

V. =4 kN

Resolving vertically

V, + V, = 200 x 100
V, = 16 kN

To find maximum tension

T, =v[V,> + H* = 30.27 kN

Tp =/[V,> + H3]

34.0 kN (maximum tension)

14. o = tan’! (Ys) = 18.43° a




o = tan! ( 2y = 21.8°
50

a; = tan’! (1) = 45°
Joint C

Resolving horizontally

T, cos a; = T, cos o,
T, =0919T,

Resolving vertically

T, sina; + T, sin @, = 20
0.316 T, + 0.371 T, = 20
Substituting 1 into 2

0.680 T, = 20

T, = 29.4 kN

Substituting 3 into 1

T, = 28.78 kN

Joint A

Resolving horizontally

H =T, cos oy = 27.3 kN

Resolving vertically

V, =T, sin ¢,
V, =95.09 kN
Joint D

Resolving horizontally

T; cos a3 = T, cos a,
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