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11.2. Types of Frames

Though there are many types of frames, yet from the analysis point of view, tha ffam;
classified into the following two groups: {0,

R A h‘
1. Perfect frame, 2, Imperfect frame. ’, A '

11.3. Perfect Frame

A perfect frame is that, which is made up of members just suf-

ficient to keep it in equilibrium, when loaded, without any change in
its shape.

The simplest perfect frame is a triangle, which contains three
members and three joints as shown in Fig. 11.1. It will be intersting to
know that if such a structure is loaded, its shape will not be distorted.
Thus, for three jointed frame, there should be three members to prevent
any distortion. It will be further noticed that if we want to increase a
joint, to a triangular frame, we require two members as shown by dot- Fig. 11,1 s
ted lines in Fig. 11.1. Thus we see that for every additional joint,toa ™ " 2 f"wa
triangular frame, two members are required. '

_ The no. of members, ina perfect frame, may also be expressed by the relati;;ﬁ_;
no=2j-3) b . '
n = No. of members, and
- J = No. of joints.
11.4. Imperfect Frame

An imperfect frame is that which does not satisfy the equation
n=(2j-3)

: Or in other words, it is a frame in which the no. of members are
imperfect frames may be further classifi

1. Deficient frame.

| IS are more or Iﬁ:ﬂs-tlfﬂll}{;lj:ﬂ.m
ed into the following two types

2. Redundant frame.
{ | ' : l
11.5. Deficient Frame !

A deficient frame is an imperfect frame, in which the no.

, of members are less l_l;an'{gr'-ﬂ
11.6. Redundant Frame

_ Aredundant frame is an imperfect frame, in which the no. of members are md;é;_iﬁan'(ﬁ-ﬂ
In this chapter, we shall discuss only perfect frames, | b

11.7. Stress

When a body is acted u
known as stress. Following t

1. Tensile stress:

pon by aforce, the internal force which is transmitted throughtteol’
Wo types of stress are important from the subject point of view:.
- 2..Compressive stress, g

11.8. Tensile Stress

—

-

T S T T ee=—P
(a) Tensile stress - TR R s S

(b) Compressive stress

(o
i

Fig. 11.2,
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sgmetinms_, a'gody 1s pulled outwards by two equal and opposite forces and the body tends to
extend, a8 Shf}w" in Fig 11.2. (). The stress induced is called tensile stress and corresponding force
i called tensi le force. .
11.9. Compressive Stress

S.ame!ime:?-, a body iS*Puﬂlhcil inwards by two equal and opposite forces and the body tends to
shorten 118 !B"E‘h a _Shm’"“ n Fig. 11.2 (b). The stress induced is called compressive stress and the
wne;,pondmg force is called compressive force. |
11.10. Assumptions for Forces in the Members of a Perfect Frame

Following assumptions are made, while finding out the forces in the members of a perfect

frame:
All the members are pin-jointed. L (UPTU 2009-2010)

l

2. The frame is loaded only at the joints.

3. The frame is a perfect one.-

4. The weight of the members, unless stated otherwise, is regarded as negligible in
comparison with the other external forces or loads acting on the truss.

The forces in the members of a perfect frame may be found out either by analytical method
or graphical method. But in this chapter, we shall discuss the analytical method only.

11.11. Analytical Methods for the Forces
The following two analytical methods for finding out the forces, in the members of a perfect
frame, are important from the subject point of view : ’

1. Method of joints. * 2. Method of sections.
11.12. Method of Joints
2UN 4 LU L
. Hirl s ’® @\
f"f \\;\
...... (@) @ [ — @ y
1 kN IkKN  1kN | IKN & ®
(a) Space diagram (b) Joint (1) (¢) Joint (2) (d) Joint (3)
Fig. 113.

In this method, each and every joint is treated as a free body in equilibrium as shown in Fig.
11.3 (a), (), (¢) and (d). The unknown forces are then determined by equilibrium equations viz.,
YV=0and SH=0.1i e., Sum of all the vertical forces and horizontal forces is equated to zero.

Notes: 1. The members of the frame may be named either by Bow’s methods or by the joints at their

ends. . - I, ; - G
2. While selecting the joint, for calculation work, care shou.ld be taken that at any instant, the
joint shiould not Contain more than two members, in which the forces are unknown.
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11.13. Method of Sections (or Method of Moments)

ularly convenienl, when the forces in 2 few members of a p,

P T e ugh the mem i

red to be found out. In this method, a section lin is passed throug i O Mgy 4
require . : as shown in Fig, 11.4 {:(f}. A part of the sty 5
which the forces are required to be found out as sho Clure .

i a free i ilibrium under the get; 10,
one side of the section line, is then treated as a free body in equi iCtion “fe-ﬂt'”!r
forces as shown in Fig. 11.4 (b) and (¢). y

2 kN 2 kN 2kN

This method is partic

(a) Space diagram (b) Left part
i Fig. 11.4. - et by S5
_ The-unknown forces are then found out by.the application of equilibrium or the princp
of statics L.e., Z M=0. = Sz
Notes:1. To start with, we have shown section line I-1 cutting the members AB and BC. Now
- order to find out the forces in the member AC; section line 2-2 may be drawn,
2. While drawing a section line, care should always be taken not to cut more than (i
members, in which the forces are unknown. '

11.14. Force Table

Finally, the results are tabulated showing the members, magnitudes of forces and it
nature. Sometimes, tensile force is represented with a + ve sign and compressive force with
— ve sign. : -

Note: The force table is generally prepared, when force in all the members of a truss
required to be found out.

Example 11.1. The truss ABC shown in Fig. 11.5 has d span of 5. metres: It is caming
load of 10 kN at its apex.. Pl JelipEoene s FO ke

10 kN

Sm
Fig. 11.5.
C and BC.

" Find the _for'cr_es_ i_n h_be members AB A
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olution. From the
:: .25 m from the left o oy the Lruss, we find that the load of 10 kN s acting 7
distal upport i.e., B and 3.75 m from C. Taking moments, about B and

equating the same,
Rex5=10%x125=125 ,,'f"
e o
c =5 =25kN 4

| Ry,=10-25=75kN
The example may be solved by the method

e s 5y ethod of joints or by the melhod of sections. But we shall
Methods of Joints

First of all consider Jjoint B. Let the *directi ns of
1
ccumed 25 shown i Eig 116 (ﬂ) 0 he’ l'orces P,yand Py (or P, and P.p) be

and

,'/'I‘

75KN - 2.5 kN
(a) Joint B e = (b) Joint Q.
ST : : .Fig.'ﬂ.B.l ik
Resolving the forces vertically and equating the same;
Pas ??""5‘?“:7-5 e iy _
i iy I '
£y S IO L P o= 7 =8.66 kN (Com ressmn}
or A8 = Gn 60° 0866 E

es horizontally and equating the same,

and now resolving the forc
P r:'= Mcusﬁ{)"_-ﬂ-ﬁﬁxi)ﬁ =4.33 kN{Tensmn)

the fnrce VN "AB o bc dnwnwards is that the vertlca] compuncnl of
the joint B in equilibrium, the direction of the force Pis must
Pis should be oppaﬂfe to that of the reaction Ry. If,
then rcsulv:ng the forces vertically and aquatmg

““The idea, of assurnmg the duecnnn of
'_- The force P, is zero. Therefore i order to bring
be downwards, or in other words, the direction of the force

: hﬂWﬂver the direction of the force P B is assumed to be UP“'ﬂl'dS-

! the same,
- sm 6{] 7 5 (Minus sign due to same direction of ﬂ"a and P, )

: : -15 ..=153
| PAB = Sin 60° 0866 B _
Mim;.b e Lh’-“ the direction assumed is wrong. It should have been downwards mstead uf-
 Upwards. Similarly, the idea of assuming the direction of the force Pyeo to be towards right is that the honzuntal;
der to bring the ]mnt Bin equlhbnum. the dlrecunn of the

i ““mpDnem of the reaction. Ry is 7e10- Therefore in Of
' dlrectmn c-f the hunmntal cumpupeut uf thq force P an 15 mwards

fme P must he tﬂWards nght {because the q

ety |
et ]

Ilcﬂ) - ; f g il SR T "J- e WL i ARG 2w e G0k wr ok b .__-"-'_-.-'._..__ )

r
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#directions of the forces Py and Pﬂc (or Pc ang

% nt C. Let the
Aoy cqustier (6.8 he forces vertically and equating the same, fﬂ’b{

aésumeﬁ\.xs\shown in Fig. 11.6 (b). Resolving t
\\P o 5in30°=2. 5
NP _25 _25_50kN (Compression)
SHAC = G 30° " 05

and now resolving the forces hor izontally and equating the same, .
= 33 kN (Tension
P .=P,.cos 30°=5.0x0866=4
BCS [ AC

.(As al
: .rea{_ly Gh Il‘td
Method of Sections "

. 10 kN s 10 kN

,;g‘ﬁ@___‘_____*_*__-_ C
f‘“ Sm—-
7.5 kN :
o | @ 251y
(a) Section (1-1} v ) Section (2-2)

Fig. 11.7.

First of all, pass section (l -1) cuttmg the truss into two parts (one part shown by firm lines ag
the other by dotted lines) through the members AB and BC of the truss as shown in Fig 11.7 (a). Now
consider equilibrium of the left part of the truss (because it is smaller than the right part), Let i
directions of the forces P,, and P, . be assumed as shown in Fig-11.7 (a).

Taking** mﬂments of the forces acting in the left part of the truss only about the joint C
equating the same,

P, x55m6{)° 7.5%5

T5%S5 . 5. '
5sin 60°  0.866 8.66 kN (Compression)

and now taking moments of the forces acting in the left part of the truss only about the joint A wl
equating the same,

AB =

Pyex 1.25tan 60° = 7.5 x 1.25

75%125 175 | .
P, = - il
BC =7 25 n60° 173 2 4.33 kN (Tension

*_ For detaﬂs please refer to the foot note on last | page

Hek
™ The moment of the force P, about the joint C may be obtained in ang onie of the following 0¥ ’s

1. The vergmal distance between the member AB and the joint C (ie., AC in this case) 15 o
5 sin 60° m. Therefore morent about ¢ is equal to P 5 %5 sm 60° kKN-m,

2. Resolve the force P
: c wxll pe sonc Theum‘;?;ciﬂ}; and honzontally at B. The moment of horizontal compcneﬂ “ﬂ!n
nt o vemcal component (which is equal to P, . x sin 60°) i

L salt gy
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' Now pass section (2-2) cutting the truss into two parts through the members AC and BC. Now
consider the equilibrium of the right part of the truss (because it is smaller than the left part). Let the
' ‘Fdlrﬁctlﬂﬂ of the forces P, - and P, . be assumed as shown in Fig 11.7 (b).

Taking moments of the force actmg in the right part of the truss only about the joint B and
equating the same,

Piex5sin30°=25%5

2.5 2.5
sin 30° 0.5

and now takmg moments of the forces acting in the ri ight part of the truss only about thc joint A and_
equating the same,

PBCXBTSMnSO"—ZSxB?S

Ppe = = 5 kN (Compression)

. 25%x375 25 | :
P = =——_=4.33 kN (Tension)
BC 375 1an 30° 0.577

i g ...(As already obtained)
" . Now tabulate the results as given below :

SR SNo SR Member Magmmde of; farce in’kN |- = Nature of force:.
RS Esaiesls S E Sy VTR '__ AR e e Compresmon; _
2" BC 2 iR :_ 433 - Tension
: 3o AC Bl R Je 5 SRt o Compressmn‘ ?

: Example 11.2. Fig 11.8 shows a Warren gmier camrzstmg af seven rm:mbers ear:f: of 3 m
;Imgth freely suppoﬂed atits end points. 3 5 : :

Fig. 11.8.
ri Tﬁﬂ grfder s, !oadad at B, and Cas ;hown. Fmd rhe force.r in aH lhe membgrs af me guﬂgr
‘ ing whe "’szhe force. is campres.ywear rznm‘l’e o e

e
‘_45_,_,, s i g s B II.A_ =)

e e T . SRR e

SOIutlun I‘Takmg moments about A and equatmg the :same
R,x6=(2X 1 5)+(4x45) 21

21
=—=35kN
Rp 6

and . . R,=(2+4-35=25kN" N 5
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Now tabulate the results as giyep below

f}_Na. Member M.
= < A 3 \ dgnitude of force in kN Nature of force

2 AE 2.887 Compression

3 ch 1444 Tension

-4 , DE - 4.042 Compression

5 . BE 2.021 Tension

6 Bo , | 0.577 Tension

7 O Rty _ 1732 ' Compréssion
et 0.577 .. Compression -

. Example 11.3. 4 plane is loaded and supportea as shown in Fig 11.13,

[ €—a —Pjt——a — i — b
Fig. 11.13.

. Determine the nature and magnitudeof the forces in the members 1,2 and 3.~

AR S O e T S A R e S S R S R I S

Solution. Taking moments about A and equating the same,
Vyxd4a=1500xa '

VB=1-5£Q=3?‘5N
4 ey

w v, =1500-375=1125 N
From the geometry of the figure, we find that

225a 0.75

tan 05— =5

' L L 31 e r_i_'
and sin9='§=0-§ Endccsﬁj-s_o,g

The example may be solved by any method. But we shall solve it by the method of sections, as
2 and 3 in which the forces are required to be found out. Now

e section line can cut the members 1, -
et ug pass section (1-1) cutting the truss into two parts as shown in Fig 11.14,
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it : the truss. Let the directj
Now consider the equilibrium of the right part of the ons of By

be assumed as shown in Fig, 11.14. 2y,

B e '
@Q 1 4
1S00N 2254
D*"'!# ; 5 2
"rlﬁ.““ Y
r’ f "'q. %
ar -: "--u.,‘h~ . 3 i
PP LR R o 75
a \—ple—a —>»
«——a—ppe—a— >IN
1125 N @ 375N
Fig. 11.14. '

Taking moments about joint M and t?qﬁau'n'g the same,
P,x%sin9=3?5x2a

375 375 3 PRl Ty
‘B .= = = 625N (Compression
' “sin@ 0.6 S 3 )
Similarly, taking moments about joint A and equating the same,

P, x2a=375x 4a=1500a

P, = 15200" = 750N (Tension) .
and now taking moments about the joint L, and equating the same,
Py xg?az 375 % 2a = 750a
Y B =——=500N (Tension)

Ly
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Ban ries vertical loa;
5 "The roof truss shown in Fig.11. 23 i suppnrted atAand Bfmd cmnes ica Oadsat@agh
~the upper chord points: )

10 kKN

Fig. 11.23.

* Using the method of secuons determine the forces i in the. members CE and FG of try 5.ty
. Whether mey are in tensmn or compressmn ] -
.:_ SR SR STME il [Ans 38 5 kN (Compressmn}, 24.2 kN(Temmml

b T s
STATEVE R

e e e e ;:
11.15. Cunﬂlever Trusses

A truss, which is connected to a wall or a column at one end, and free at the other is knoy
a cantilever truss. In the previous examples the determination of support reactions was absolyy
essential to start the work. But in-the case of cantilever trusses, determination of support reaction s
not essential, as we can start the calculation work from the free end of the cantilever.

Example 11 6 A cam:!ever Imss af 3 m span IS Ioaded as shown m F i g I I 24

Pl S o «._..

e 2 5
iy . . / .
. A
/
/ —
/
/]
: Mo
4 60°
D :: 4
i ——— 3
. g " S
10 kN~
i Fig. 11.24,

-'F a’ | -
Fin rhe force.r m rhe vanous members af Ihe framed rrus,g, and tabulate the results
Solution. The exam Lol el
ple may be sol . 1o

But we shall solve it by both the m g;hOdiooz:db;]g:E by the method of joints or method of ¢

Method of joints

First of all, cons:ﬂer the JomtA
shown Fig 11.25 (a).

y
be assum‘f‘!

Let the directions of the forces P, and PAD
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Resnlving.ﬂze forces vertically and equating the same,
PAE sin .Eﬂn = lﬂ

P=m~m—||ﬁ'~4 i
A = N 60° 0866~ - kN (Tension)

d 00y resolving the forces horizontally and eql.nlmg the same,
Pip=P,,c0860°=115x%0.5=5.75kN (Compression)

10 kN
(a) Joint 4 (b) Joint B

Fig. 11.25,

Now consider the joint B. Let the directions of P, and P, be assumed as shown in Fig
11.25 (b). We have already found out that the force in member AB is 11.5 kN (Tension) as shown
in the figure 11.25 (b). Resolving the forces vertically and equating the same, ;
Py, 8in 60° = P, sin 60° = 11.5 sin 60° Do
R _ - Py =P, ;= LL5 kN (Compression)
and now resolving the forces horizontally and equating the same,
Ppe =P, gc0s 60° + Pprcos60%
-{11 5 xﬂ5)+(ll 5% 0.5) = 11.5 kN (Tension)

b sl e T
: .

Method of sections . '
First of all, pass section (1-1) cutting the truss thmugh the members AB and AD. Now consider

the equilibrium of the right part of the truss. Let the directions of the forces P, , and P, p be assumed
as shown in Fig 11.26 (a).

C

10 kN ' .
10 kN
(b) Section (2-2) -

(a) Section (1-1)

Fig. 11.26.
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forces acting on right part of the (russ only, aboy; i
| | J0ip,

nﬂrq

=10x3

: " Taking moments of the
equating the same,

Pypx3sin 60° . |
0__ -—19—- —11.5 kN (Tension)

Pap =T o G
sin 60 0.86

part of the truss only about the joint g ﬂndﬁq

. o

and naﬁ taking moments of the forces in the right
the same, IR T S ]5‘15.
P,,x3sm 60°=10x1.0=
15 3. Tk 1
St ¥ — 5,75 kN (Com .

Fap = 35in 60° 3% 0.866 pression)

through the members BC, BD and AD, N,
the directions of the forces Py and P W cong,
% 80 Y asqy,

Now pass section (2-2) cutting the truss
the equilibrium of the right part of the truss. Let
as shown in Fig. 11.26 (b) .

Taking moments of the forces acting on the right part of the truss only, about the join

i

equating the same,
Py x 3 sin 60°=10x3

- 10. 10 : Teges)
_F = = =ll. kN T nsi
B¢~ sin 60° '0.866 SR e
rces ip the right part of the truss only, about the joint Cand equiy

and now taking moments of the fo

the same,

P, x 1.5 5in60°=(10x3)= Pypyx 3
Fep =, L jolli 15 ~11.5 kN .
15sin 60°  1.5x0.866 =] ((;Dmpm551un)

sin 60° = 30 — (5.75 x 3 x 0.866)=1

Now tabulate the results as given below :

i T Magnitude of force inkN |-~ Nawure 1
X A i TRl O G el R ‘| " Tension
3 ; 8 BD . Mg S K5 s ' Cumpr:ssiﬂﬂ
S P2 BD P WARRCROG I | S SERCOAC I, (o8 Compressio®
otk ealzne § ity HG: AT L reaion
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ert
g, Acantilever truss of 4 m span js carrying two point loads of 1.5 kN each as shown in Fig: 1138

: i, Find the stresses in the members BC and BD of the truss.

m 1.5 kN

v

L

- 6 5 4
2m —pit—2 m —py . %ﬂ-Bm-ﬂ{-3-m-H+3m—>]

Fig. 11.38. - - Fig. 11.39.

3 A cantilever truss carries two vemcal load as shown in the Fig. | 1.39: Fmd the' maomtude and,.

nature of strees in the mcmbers 24 9 5 and 10 of the truss.

* Ans. P 60kN(Tensmn) - Cai

s =29 kN (Compressmn)
. Ps=3.46 kN (Compressmn)
I rd '_ IO = 0 : =3 e

"4, A cantllever truss 18 'il]bjECtEd to two pmnt loads of i kN each at B and & as shown in F1g :

11.40. Fmd by any methocl Lhe forces in the members AB BE and ED of the truss.
' | _ _4_:_.5; AB = 8.6 kN (Tension) -

<1 m> ,mﬂ ,_'_ BE= 20kN(Tensmn)
T;A B C ' R - = ED= ZUKN(Compressmn}'
1.5m 3 : ' :
Fig. 11.40. | e e Lt

11.16. Structures with One End Hinged (or Pin-jointed) and
The Other Freely Supported on Rollers and Carrying
Horizontal Loads
Sometimes, a structure is hinged or pin-jointed at one end, and freely supported on rollers at
the other end. If such a truss carries vertical loads only, it ‘does not present any special features. Such
a Structure may be solved justas a simply supported structure.
But, if such a structure carries horizontal loads (with or without vertlml luads} the support
eaction at the roller supported end will be normal to the support; where the support reaction at the

inged eng will consist of :
1. Vertical reaction. which may be found out,; by substractmg the vemcal support reaction at

the roller supported end from the total vertical load.
2. Horizontal reaction, which may be found out, by algebraically addmg all the horizontal

loads,

After fi inding ﬁu; the.reacnons, the forces in members of the frame rr}a_y be-found out as usual.

& 8
- R i

Ans, 2.52 kN (Tens’ibn) ;--zé:q |

L I—




270 m A Textbook of Engineering Mechanics el
T A, '-'---ffa"-'s'f-'r'n‘:'s:ic?ff-ﬂ"’ff'-l-‘v?:’.*_‘f:rfiséf.'g-h:..----.-_
 Example. 11.11. Figure 11,41 shows i oL Oy e,

Wo point.loads at B and D. . : i ‘_2!]'1;;

12 kN

Fig. 11.41.
. T i b R AR oy AL RLETS Bt ey ol et
Find graphically, or otherwise, the forces in all the members of the s e

tructure is supported on rollers at the right hand sy

Vex4=@x19)+(12x2) =3 -

%e=2omty

Vi=12-9=3kNety" sng Hy =8 kN (<)
From the gEometry_ of the figire, we find that SER
Bk ' s
' tan O = —é_ = (.75 or 0 ;.36.9"_
Similarly sin 8 = sin 36.9° — 0.6 and cos 6=cos 36.9°= 0.8
The example may be solved either by the method of Joint
solve it by th _

S 0r method of sections: But we shil
the members of the structure,
-B . H

i

. B, B
f’/ n \\\ L |
8 kN2 48 ====D 73 R C A_IZ 12 kI:I-C
2 In
3KkN 9 kN 12 kN
(@) Joint 4 (6) Joint ¢ (c) Joint D
Fig. 11.42, - 2 :

- v » * . A -B
First of all, consider JOINtA. Let directions of the forces p and P, be assumed as sho¥".
Fig. 11.42 (a). We have alr S kN is g

eady found that a

Fg
11.42 (a).

horizontal force Of 8 kN is acting at A as shown "
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Resolving the forces vertically and equating the same,

b P,,8in369°=3
P n = N 3 = 3
sin 36.9° 0.6
now resolving the forces horizontally and equating the same,
PAD =8 4+ PMJ cos 36.9° =8+ (5 X 0.8)= 12,0 kN {TE:IISiDI'I)
Now consider the joint C. Let the directions of the forces Pyc and P, be assumed as shown
| inFig. 11.42 (). '
Resolving the forces vertically and equating the same,

P, $in 36.9°=9

) ' =
9 9
P = =
BC ™~ 4in 369° 0.6

= 5.0 kN (Compression)

L, and

=15 kN (Compression)

and now resolving the forces horizontally and equating the same, _
Pp =Py c0s 36.9° = 15 % 0.8 = 12.0 kN (Tension)

t D. A little consideration will show that the value of the force Pon will

Now consider the join
). This will happen as the vertical

be equal to the load 12 kN (Tension) as shown in Fig 11.42. (¢
components of the forces P, and P will be zero.

Now tabulate the results as given below :

SN BN “Member Magnitude of force in kN | Nature of farbé-__ i
] AB L7587 50 ) ‘Compression-~
3 BC 7 i i 4150 Compression. .
4 " i GO LT ] Y W A200 T ! Tension
5 Ry 1 2 Sl e 1200 . o (gl 5 7 Tension
Example 1112, 2 4 trss of 8 metres span, is loaded as shown in Fig. 1143 ...
C
2W
B —>W
45° 45°

Al F
|.‘__— 4 m—>ple—4 m——)l
Fig. 11.43.

“Find the forces in'the members Cp, FD and FEof the miiss. "
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2?4 m A Textbuuk oul that 'PHE =2.

5 kN {Tension) T,
i 1
Zave already Fn~ulll11{cre is no cther member at joint f tﬂbﬂ]anq
will be zero, as l ber GHE. By
angle to the mem Y
in-jointed) and the oy,
' End Hinged (Or Pin” lined Loads
11.17; Structures with One and Carrying Inc

ers -
Freely Supported on . ticle that if a structure is hinged at one end
ar {

+ f[‘e
dv discussed in the last ontal loads (with or without vertica| load t]:,
We have already ther. and carries horizonts the support. The same principle isj he
e [:}zrn-;up;mrtctl end will be normal Ilu e £ e v &nduw
Aipesieaetong. thc:.'o ;i"ch loads also. In such a case, the supj
: ing inc s
for structures carrying

: acting ical co
be the resaant Of|‘ tion, which may be found out by subtracting the vertic l'l'lpr:maar,[ﬁﬁhE
1. WVertical reaction,

ertical loads.
. ted end from the total ver
action at the roller suppor i dding all ¢ ‘
]S_;Ipl?or!1:§::eacti9n which may be found out algebraically by adding he honmma]
2. Honizo ; ; |
loads. . e s
Example 11.14. Figure 11.47 represents a north-light roof truss w;ﬁ;_wifrd qufi’f"?f?fm_g on
a RS e b RN Y el A

v |
Now consider the jomt H. ‘;ﬁe
interesting to know that the In_nfﬂ I;;; o
the component of this forces (if any

er

Wiy |

10 kN

- 6.92m ' >
Fig. 11.47.

Find graphically, or otherwise, th
a tabulated form. :

M s 0 B R I At R T s S
onrollers at P, therefore thereaction at this end-wi
vertical (because of hon ; :

zontal support), Moreover, it is hinged at 0 therefore the reacti s end
, : 3 ( ; eaction at thise
will be the resultant of horizontal an( vertical forces and inclined with .

. the vertical., .. 31
Taking moments aboy Q and equating the same, _
Vpx6.92=(20x3) 4 (10 6) = 120
120 '
Ve =—— =173kn

6.92
We know that tota] wind loads On the trysg

=10+20+ 10 =40
.. Horizonta] cOmponent of wing load,

H =¢Uc0360{:=  _ .
and vertical componen; of the wing load 40x0.5 =90 kN ()

' ' } =40 sin 60° = . -
- Vertical reactionat g~ _'40><0-366_34.6kmi )
s ) VQ:34.6“]?.3=‘1?.3]{N (T) \ ilrl_-_l. e

-1,3'.!
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lem » .
j;:j’m ﬁﬁgglhnd?; Lizl;iﬂwd ul}iur by the method of joints or method of sections, But we shal
solve it oy Sy 48 we have to find out the forees in all the mesmbers of the truss,

First of all, consider the joint 2, L the direc s oy povns "
i Fig 11.48(a). We kiow th directions of the forces Py and P, be assumed as

dhowt ita horizontal force of 20 kN s acting at () a5 shown in
F:g 1.48 (b).
R §
, ; Wi, I0KN
| YAl j P o
| LN 7 P eiaaesios 0 20kN
1
' 17.3 kN
. 173 kN
(@) Joint P : {a) Joint O
Fig. 11.48,
Resolving the forces vertically and equating the same,
Py, 5in 60°=17.3
17.3 - ;
7 . 173 = 20 kN (Compression)

sin 60°  (.866
I and now resolving the forces horizontally and equating the same,
| Ppp=Pppc0s 60° =20 x 0.5 = 10 kN (Tension)

Now consider the joint Q. Let the directions of the forces Py, and P be assumed as shown in
Fig. 11.48 (b). We know that a horizontal force of 20 kN is acting at Q as shuwn in Fig 11.48 (b).

Resolving the forces verncall y and equating the same,
P, 5in 30° = 17.3 - 10 cos 30° = 17.3- (10 x 0, 866) 8.64
P 8.64 _ 8.64
¢ 7 sin30° 0.5
and now resolving the forces horizontally and equating the same,
Por="Pgy _cos 30°+20-10 s?n 30°
=(17.3 x 0.866) + 20— (10 x 0.5) = 30 kN (Tension)

e i

= 17.3 kN (Compression)

20kN R S
“‘ r’J
A /!
% {Sﬁ /
Ny \
Prm—=as "4—'600 i — P e Q
101 T . 30kN

Fig. 11.49.

Now consider the joint 5. We have already found out tha P

=17.3
e consideration will show that the value of the force P X (o ression). A

WIH b
-ompresswn) Similarly, the value of the force P, will be equra] o, c, 2‘111371 ;C!k;;le force 20 kN
(Cﬂmpressmn)

'Shown in Fig, 11.49 (a).

———
——

-
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Now consider the joint 7. Let the directions of the force P, be assumeq ,

: = 20 kN (Compression), § Shﬁw |
Fig. 11.49 (b). We have already found out that Pgp = 2 '
Resolving the forces vertically and equating the s;.um:, )
P 5in 60° = P sin 60)° = 20 sin 60
or Ppr =20 kN (Tension)
Now tabulate the results as given below: |
S.No. Mﬂm(;m‘l 4 . Maguf!tff ﬁf‘ﬁutl'ﬁ in_ kN. "Ndm
=~ PR - 20.0 I Comp
2 PT 10.0 Tﬁﬂsign
: o e Compreggi,
4 or 30.0 Tensig
5 P LT : gt e 20.0 Cumpﬂigs]‘ﬂn
; AR -- (gl et v .CD{“Pmssfﬂn
7 RT ' ] 20.0 \ Tetigion s |

Example 11.15. A truss of 12 m spart is loaded as shown in Fig 11.50. BT
S 10 kN

10 kKN
Fig. 11.50.

Determine f-’ié_. force iﬁ"i‘kg‘.‘hﬂéﬁ?ibérs:ﬁﬂ; ‘CE.and CDofI}ze Iruss. A g B
‘ Snl!.rtion. Since the truss is supported on rollers on the left end {A);. theréfgfe tﬂé_r_;acﬁﬁnﬂl
this end will be vertical (because of horizontal support). Moreover, it is hinged at the right b

support (G), therefore the reaction at this end will be the resultant of horizontal and vertical fore®
and will be inclined with the vertical. ' " ?

Taking * moments about G and equating the same, R

-
Vix12= (10 x 4) (20 x 4 cos 30°) + (10 x 8 cos 30°)
=40+ (80 x 0.866) + (80 x 0.866) = 178.6

178.6
V = — —
A= 14.9kN
The example may be solved ejthe b ' X we sl
£ by the method of joints or method of sections. But *¢ i

solve it by the method of sections, as one section lj jn Wi
i S . : n line can cut the me and CD 10
forces are required to be found out, ' mbers BD, CE

s

o There is ﬁ&:n,ée'cf6}-.;~fiﬁajng..-.dufiiﬁgq-g;mgﬁ];a;&ehbﬁ R e e et <51 L
B EEE a R SRR G AN () mnta‘l{'i-eac AL e Hre notieons1oe :
putofthetss. 1 erzonal saston s e o gonsi

b s
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Now let us'pass section (1-1) cutting the truss into two parts as shown in Fig 11.51.

10 kN

ey 20 kN
\\ h,"'s.. n
\ -
\\ ’,- -._\ .
X o i 10 kN
Sl b . A 30° e p
—P +~ 4m 4m
@D . 10kN
 Fig. 11.51.

Now consider equilibrium of the left part of the truss. Let the due;ctmns of the forces P G0 E o
and P, be assumed as shown in Fig 11.51. Taking 1 moments about the _]Olﬂt Cand equatmg the same
Pprnx2=149%4=596

Pypy = % =29.8 kN (Compression)

S1m11arly takmg moments‘about the joint D and « equatmg the same,
P..%x6 m 30°=149%x6=289.4

. 804 894 .
P.. = - = =25.8kN (Tension
CE ™ 6tan 30° 6x0.5774 2 )

Now for finding out }’CD, we shall take moments about the A (where the other two members
- Ineet). Since there is no forcc in the lift of the truss (other than the reaction V,, which will have zero
- Moment about A), therefore the value of P, will be zero. o

Note: The force P ., may also be found out as discsaed belos:

At joint B, the force in member BC is zem, as there is no other member to balance the force (if
ay) in the member BC. Now at joint C, since the force in member BC is zero, therefore thc force in

"" . ember CD §s also equal to zero.




