(1) Considering whole truss, taking moment about C (assuming clockwise +ve)
XMe=0; V4(6)—2(3)=0

v, =1
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A section is considered between E and D
€ fep
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b fpe
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Taking moment about B (assuming clockwise +ve)
YXMp=0; V4(3)+F;p(3)=0

This gives Frp = =1 N (C)
Taking moment about D (assuming clockwise +ve)
XMp =0; Vp(6) —Fpe(3) =0
This gives Fgc = 2 N (T)
For vertical equilibrium
YFy, =0; V44 Fgpsin45° =
This gives Fzp = —V2 N (C)
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—i-3j—6k _— —i—3j—6k

BA = BAW = R
CA=CAZ—= = v—
—i+3j—6k

—i+3j—6k
DA = DAW DA T

YF, =0 whichgives BA + CA + DA — 5(co0s30°i + sin30°) = 0

Equating coefficient of i, j and k to the right hand
! —BA+ 2 ! DA=0
V46 Va0 " ie
> BA + > DA ! 5=0
Va6 Vae 2

6 6 6 3
BA — DA—5£=0

TV TV Va2

BA= —4.46kN

Solving this three equation CA = —1.521 kN
DA= 1194 kN

(3)

Tornt A
— —11_ o : _i —i
6 = tan 2—26.57 smé?—\/g cosH—\/g

AG .
YE, = 0; = 4=0; AG=4V5KkN (Compression)

2
YE, =0; AB—4V5 <ﬁ> =0; AB=8KkN (Tension)



214 =2 Ky

Joimt- 3
From joint B, £, = 0;  BC = 8 kN (Tension)
XE, =0; BG=2kN (Compression)

From joint G, Y.y = 0; 2 (%) — CGsin26 = 0; CG = 2.24 kN (Tension)

2 4
F. =0; 224cos20 +—=+——-—GF=0; GF = 11.18kN (Compression
Z x N (Comp )

2N cp

/ T

224Ky CF
TJeint C

From joint C, YE, =0; CF—224sin6 =0; CF=1.0kN (Compreesion)
YE, =0; CD—-2-224cosf8 =0; CD = 4.0kN (Tension)

(4) Considering entire truss, reactions at A and B are
A=B=3L
Considering section between ED, and taking moment about D (assuming anti-clockwise
positive)
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YMp = 0; FG(1) + L(1.2 + 2.4) — 3L(2.4) = 0; FG = 3.6L (Tension)



jog ¥
From joint G,
0 =tan! (E) =9.,5°
1.2
YE =0; —3.6L+ GHcos8 =0; GH = 3.65L (Tension)
ZFy =0; DG-—3.65Lsinf =0; DG = 0.60L (Tension)
(5)

- L . . = . = F . .
L=5(—l+1); Fgp = Fgri | FCF=%(_]_2k) ,

= FDF .

Fpr = EU — 2k)
At_]0|nt F, ZF = Z + FEF + FCF + FDF =0
and equating the coefficient of i,j and k
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From above three equation Fer = 5=
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At]0|nt C, FCD = FCDj ; FBC = FBCi ; FCE = F%(l +] + Zk) ;

h(j+2k)—i(j+2k)
V5 22

For equilibrium ZF = FCD + FBC + FCE + FCF =0
And equating coefficient of i, and k

FCF =

Feg
Fpe +—= =0
BT 6

F, L
FCD +£+_

V6 242
2F; L
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Solving the above three equation Fgp =0
V3

Fop=—--2
CE 9

Fpe =



(6)

5%9.9 kN

Fl=—Fli; FJ =-L(—i+k)
= —FIi: =—(—i
' V2

G] = —GJi;

Taking moment around joint H
ZMH == O
—49.05(5)k + (=2 cos 30°j + 2 sin 30° k) (—GJi)
+ (—2c0s30°j — 2sin30° k) (—FIi)
F]
+ (i —2cos30°j —k {— —i+k }=O
( j—k) \/7( )

Equating coefficient of i,j and k
—1.225F] =0
—GJ+FI=0
—1.732G] — 1.732FI = 245

F] =0
Solving these three equation FI = —70.8 kN (Compression)
G] = —70.8kN (Compression)
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In above figure elements numbers are given
Considering the whole truss, Vertical reaction at A (R,) and reaction at H (R3) would be
R, + R; = 3200
Taking moment about A, considering anti-clock wise as positive
YMy =0
—1.7(800) — 3.4(800) — 5.1(800) + 6.8(R; —400) =0; R; = 1600 N

R, = 1600 N

Force in member +ve is compression and —ve is tension.

Note: At each joint, angles are marked as new and have no continuation from other joints.
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Jornt A

From joint A, 6 = tan™" (32) = 57.99°; ¢ = tan™! (2222) = 73.61°

YFy=0; Fisingp+F,sinf =0
YF,=0; —400+ R, + F;cos¢ + F,cos8 =0
Ficos¢ + F, cos8 = —1200

This gives F, = 3780.27 N; F, = —4276.74 N




From joint B, @« = 16.3895°% ¢ =a; 6 = 73.61°
YFy=0; Ficosa+ F3sin¢ —F,sinf =0; F3sin¢g — F,sinf = —3626.66
YF, =0; —800— F;sina + Fzcos¢ + F,cos8 =0; F3cos¢p + F,cosf = 1866.66

This gives, F; = 767.49 N; F, = 4006.00 N

From joint C, 8 = 57.9946° ¢ = 16.3895°
YFy =0; Fysin@ — F5 — Fgsinf — F3sin¢g = 0; F5 + Fgsinf = —3843.23
YFy=0; Fgcos@ —F,cosf —Fzcos¢p =0

This gives Fy = —2887.49 N; Fs = —1394.65 N

70 M E

From jointE, 8 = 57.99° ¢ = 78.69°
YF, =0; Fgcos0 4+ Fysing =0; Fy = 1560.67 N

ZFV = 0, F6 sin@ — Fg COS¢ — F10 = 0, FlO = —2754.66 N

From joint D, ¢ = 73.61°%, 6 = 78.69°;, f = 16.39°% «a = 57.22°
YFy=0; Fs+ FEysing + Fgcosf — Fgsina — F;sing = 0; Fgsina + F;sin¢ = 2754.64
YF,=0; —F,cos¢ + Fgcosa + F; cos¢ + Fgsinf — 800 = 0; Fgcosa + F; cos¢ =400
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This gives F; = 4093.54 N; Fz = —1394.64 N

I W —
160N =R
ﬂ‘m‘rJ’H
From jointH, 6 = 73.61°
YF, =0; Fj;cosf =1200; F;; =4252.82N

ZFH = O; F13 + Fll sinf = 0; F13 = —4080.01 N

5/
Fg|eﬁa,

Fo Fiz

g
From joint G, 8 = 73.61°; a = 57.22°
YFy=0; Fio+ Fgsina — Fj3 —Fj;cos8 =0; Fgsina— Fj;cosf =—1325.35
YF, =0;Fgcosa+ Fj;sinf =0
This gives Fg = —1325.35; Fj, = 747.94 N

+ve: Compression, —ve: Tension
Member Force (N)

F,  3780.27
F,  -4276.74
F,  767.49
F,  4006.00
Fs  -1394.65
F,  -2887.49
F, 409354
Fg  -1325.35
F,  1560.67
Fio  -2754.66
F,, 425282
F,  747.94
Fi;  -4080.01

Note: One set of solution is provided. Method of sections is left as home task for the students to
compare the above results.



(8) For equilibrium of entire truss, Vy +V, = P+ Q
Taking moment about joint L, (considering clockwise +ve)
XM, =0;  Vy(4a) — P(2a) — Q(a) = 0;

_2P+Q
L=y

L

R

-

i
!
!
!
!

H’ I FH—{_ - A€
20+4
Joink H

. . . Fup _ 2P+Q _ 2P+Q)
From jointH, YF, = 0; %— e FHD—\/iT ©)

1 2P+ 0Q
YE =0; Fy=Fyp =

== ™

Y2 [2P48 N\
(’T) .
2’1
Jon'n!—_b
2P+Q
Fpy = Fpy = ﬁT (C)
ZFX, = O, FDI = O

From joint D, Y F,, = 0;

Vy =

2P +Q
4
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From joint I, ¥F, = 0; Fi4 + F,E% =0

YE=0; F;+ FIEE = Fiy
From above two equation Fy = Fj; = ZP:Q (TYand Fjy = Fg =0
I
I A
» ——drimee @
E
0 AE
Joinl- A
From joint A, YF, = 0;  Fyg \/1—7—\/%\/72‘9:‘2 =0; Fyp= \/E(ZP:Q) (T
1 2P+ QN 1 2P +Q
F,=0; Fi+F —=—\/E< )—; = - C
% y 'AB AE NG 4 NG 'AB > @)
1 2048y | 1
P {L(/;) ' f
_ 2P+ 2
- /% BC
SR Be
l 2 v >___L
Fog _z_f%gz . Fax
Join
Joink S
From joint B, YF, = 0; Fgc = _ 2P0 )

2
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2Fy=0F FB]=_P ©)

From joint J, $F, = 0; F]F%_p_h/_(ﬂ)%:o; P}F:\/_(ZP Q) %)

s 2P+ 0 2P +Q
SE, = 0; F,K+F,Ff vz (= )ﬁ -
2P + 30
Fx == (T)

Same as joint D, at joint F
Fr = Frc; Fpg =0

{2 (2¢- F
’4*9/ g G

TJoink C

Fromjoint C,ZF;C =0; FCG%=_2P+Q+\/—(2P Q) 2‘ FCG =_\/—(2P+3Q) (C)

4
2P —
Lz ( Q)
V2 VZ
Same as joint D, atjoint G
Fee = Fgr; Fgx =0
, g

o ( *34’

L\\M?'L

XE =0; Fex +Fee—=

=0; Feg=0Q (T)

From joint L, Y F, = 0; Fx — ﬁ(ﬂ)i —0; F= ZPZSQ D
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Member

HI

HD

DA

Al
IE
AE

EJ

AB

BJ
JK

JF

FC
BC
CK
KG
KL

FK
CG

GL

1J

Force

2P+ Q
4
V2(2P + Q)
4
V2(2P + Q)

4
0

0
V2(2P + Q)
4
V2(2P + Q)

4
2P+ Q
2
P

2P + 30
4

\/E(ZP;Q

e

Type (C:
Compression, T:
Tension)

T

C

C

Note: One set of solution is provided. Method of sections is left as home task for the students to

compare the above results.
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(9)

T\

Co-ordinate of the joints are A(-1.125,1.7,-0.6), B(-1.125,0,0), C(-1.125, 0,-0.6), D(0,0,-
0.6) and E(0,0,0)

1.125i )
V1.125?

ED = ED ( 0.6k )
v0.62

) = EA(0.53i — 0.8j + 0.3k)

EE:EB(

1.125i — 1.7j + 0.6k

Vv1.1252 + 1.72 + 0.62
P = —1700j

ﬁ:EA(

For equilibrium of joint E
EB+ED+EA+P=0
Replacing the vector value in above equation and equating the coefficients of unit vector
i,jand k
EB + 0.53EA=0; —0.8EA—1700=0; ED+03EA=0
This will give EB = 1126.25 N (C); EA = —2125N (T); ED = 637.5N (C)

1.125i — 0.6k

) — DB(0.9i — 0.5k)
V11252 1 0.62
_ 1.125i

DC =DC = DCi
V1.125%

5§=DB(
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1.125i — 1.7j
V1.1252 + 1.72

DA = DA( ) = DA(0.55i — 0.83))

For equilibrium of joint D
DE+DB+DC+DA=0
Replacing the vector value in above equation and collecting the coefficient of unit vector
0.9DB + DC + 0.55DA = 0; —0.83DA =0; —0.5DB—ED =0
This will give DC = 1147.5N (C); DA =0; DB = —1275 N (T)

BC = BC 06k _ BCk
V0.62

_ —1.7j + 0.6k ,
B4 = BA (ﬁ> — BA(—0.94j + 0.33k)
For equilibrium of joint B
BE+BD+BC+BA=0
Replacing the vector value in above equation and collection the coefficient of unit vector
0.94BA = 0; —0.5(—1275) + BC + 0.33(BA) =0

This will give BA = 0; BC = —-637.5N (T)

For joint equilibrium of joint C
CA+CB+CD =0
Replacing the vector value in above equation and collection the coefficient of unit vector
CA=0

(10)
In the given truss, number of member is m = 28, number of jointisj = 15
Therefore,
m+3=31>2j
Hence, it is an indeterminate truss and can not be solved by method of sections.
However, zero force members may be identified this case. Students are advised to
identify those members.
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