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o that the toltal weight of the fan and girder is actin

of loading and the support.
9. Types of Loading

Though there are many types of Joad

p g, yet the following are important from the subject point
of Iew ' ‘ -
1. Concentrated or point load,

2. Uniformly distributed load,
3. Uniformly varying load.

9.3. Concentrated or Point ﬁlo;_:ldw“

- A load, acting at a point on a bt;am is known as a concentrated or a point load as shown in Fig

‘R,

| | N R,
Fig. 9.1. Concentrated load. :

In actual practice, it is not possible to apply a load at a point (i.e., at @ mathematical point), as
it must have some contact area. But this aréa being so small, in comparison with the length of the
beam, is negligible. _ : P S

9.4. Uniformly Distributed Load

A load, which is spread over a beam, in such a manner that each unit length is loaded to the
same extent, is known as uniformly distributed load,(briefly written as U.D.L.) as shown in Fig: 9.2

r w per unit length

R, S | R
Fig. 9.2. Uniformly distributed load. .

The total unifoﬁnly distributed load is assumed to act at the centre of gravity of the load for
all sorts of calculations. | |

i
L

95. Uniformly Varying Load S
Aload. which is s};fea d over a beam, in such a manner that its extent varies uniformly on each

Unit length (say from w, per unit length at one support to W, per unit length at the other support) is
W as uniformly varying load as shown in Fig. 9.3. o
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port to w at lhé'omér'

. ‘ one sup
Sometimes, the load varies from zgro at ne
called triangular load. -

R, , C ‘ : . Ry .
Fig. 9.3. Uniformly varying load. ‘ PR

Note : Abeam may carry any one of the‘above-mentio‘ned load systf:m, ‘c?r a combinatiOns i
or more. 3 e :
9:6. Methods for the Reactions of a Beam. s |

The reactions at the two s‘uppo‘rts ofa be'am may b¢ found out by ar}y one thhe f°“OWin
methods: R ’ e .

1. Analyﬁcal method :2; Graphical method.

e Iy,

1

Ji

9.7. Analyfical Méthod for the Reaictions of a Beam

: Fig. 94 Reactibns of a beam, S \ 14
Considera *simply supported beam AB of span I subjected to point loads Wy, W, and W,y
distances of a, b and ¢ respectively from the support A, as shownin Fig. 9.4 : -
Let . R, = Reaction at 4, and ey 1 :

| " Ry =Reaction at B, SRR L
We know that sum of the clockwise moments due toloadsabout 4 " -

and'anticlog:kwise moment due to reactjop R about 4

or ‘ RB‘=‘ %’

| ;Sﬂié_e i.he"b'eém is in,iequilibﬁlilrﬁ,.there\fofe C N
. ’-RA+RB.=W1+W2*;%J- .
and’ YL RA=(W1+W2’+W3)5RB
T ewillalsobe disussedinAn, 22

el

i
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.12, Simply Supporied Baams 4 ‘
It s u theoreticnl case, in which the end of a beam is simply | ‘

supported over ong of its support, R,
T such o case the reaction is always vertical ts shown' in
P, 9.6,
Example 9.1. A wmp!\: Suppai ted beam AB ofapan 5 m is loaded.as; shown inFig g 7 ’ _
the reactions at A and B, ‘ﬁ

Fig. 9.6. Simply SUpporteg bé
am

JkN 4 l(N 5 kN

!

4—'7 m —F’H-I m->}<—l m""'
i Sm = > ‘ t
| Flg. 9.7. \ o T A
Solution. Given: Span ()= 5m : - M d“_u
Let I\ = Reuction at A, and J
= Reaction at B.
The example may be solved either analytically or graphlcally But we shall solve analyumﬂy(my‘
We know that anticlockwise moment due to R, about A o ‘
=Ryxl=Ryx5=5R, kNm : ‘--~(i)
and sum of the clockwise moments nbout A, . ‘ .
(3x2)+(4x3)+(5x4) 38 kN-m | (i)
Now equating auticlockwise and clockwise moments givenin (x) and (i),
SR; =38

Qr RB=35—S—761\N Ans.

and R=(3+4+5)-76=44 kN Ans..
Example 9.2, A snnplv supported beam, AB of span 6 m'is toaded 'as .shown m Fzg 9 8
4 kN , 1.5 kN '

Fig. 9.8.
Determine the reactions Ry and R p Of the beam.
Solutlon. Given: Span (/) = 6m
Let R, = Reaction at 4, and
R, = Reaction at B,
b . : o it anal ﬁc:lm
The example may be solved either analytically or graphically. But we shall solve it ant’y

only.
We know that unuclockwme moment due to the reactxon R, about A. @
—-R xl= R Xx0= 6R kN-m
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o i’ of the clockwise moments; ‘about A
(4X15)+(2X[ ‘ - S .
5) 2, 25 ‘ .
Equating anticlockwise and clockwme moments +1E/LS % 4. 5) = 19 5 kN -m N (7))
6R =19.5 given in (i).and (if),
g 195 - I
of “B’ & | —-325}(1\] I.ADS. :
and —4”2"15)“5 3252525 KN Ans.

gxample 9.3. A_szm!Jly‘.,svtl‘lpl’orretd‘,ﬁzegm‘AB‘ of spait 4_. 5mis !da_de das shown in Fig. 99.

_ Fig. 9.9. a

Find the suppon‘ IEHCHOI’!,S drA. and B.
Solution. G1ven Span (D= 451 m-

Let R Re'lCl‘IOII atA and

R Reactlon at B.

shall assume the umformly varymo load to be Spllt‘h up into

For the sake of 51mphclty we

(1) 2 upiformly dlsmbuled lmd of 1 kN/m over the. enure span and (b) manuular load of 0 at
Ato L kKN/m at B. .
We know' that ant1clockw1se moment due’ toR aboutA e i - _
) =RyxlE Ryx45=45Ry N e L)
and sum ofclockwme moments due to uruformly varym0 load aboutA ‘ Jiv
16.875 kN-m (i)

: -—(1 x45x225)+(225x3)
se moments gwen in (1) and (@),

Now equatmg ant1clockw1se and clockw1

4.5 R 16 875
« R[,:L%&;é-:m i o

o) i N
R‘A=[1><4.5]+{4.5->.<_—“—;2*] ~375=30KkN - Ans.

and
* The umformly dlsmbuted load of 2 kN/m for a,length @ of 1.5m (t e, between C and E) is assumed as an
equivalent point’ Joad of 2 x . 5= -3 KN and actmcr at, thé centre of oravu:y of t.he load Ley oty distance of
1.5 +0.75 = 2.25 o from A- ; 2
ire span i assumed a5 an equ1valent pomt load of

d load of 1 kN/m over the er}l
at the centre ‘of orav' - of the Joad i.e. at a dlstance of 225 m from A,
assumed as an eq1 vaiem pomt load-of 4, 5 P —5— =2. 95 kN md actmg :

€5 dlstance Q ,45><§ =3 m fromeA.

of grawty of the load 8 CT R

" 1t The uniformly distribute
1x4.5=45 kde acting

Similarly, the mzmgular lmd in

at the centre
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Exnn‘plc 9_4‘ A -\‘I"I”[’I\’ ‘Y”[’])U”‘:ld heam /\“ ({I‘() m .\‘1)0”
: iy,
]

Fig. 9,10,

is subjected 1o loading g o I
y B4 0 “}l\v

AEN HKN __L
— 2 kN it 2 kN/m
¢ Dt TTLLS L sgedt 8 F

e m—"

4= m-rle-im ROREIE

Fig. 0.10.

Find graphically or otherwise, the support reactlons al A and B,

Solution. Given: Span (Hh=06m
Lot R, = Reaction at A, and

R = Reaction at B. ‘
.muelock\vm moment duc to R, about A

=R, xl=Ryx6= O Ry kN-m ‘ oL
ue to Joads about A : : . ~dy

We know that

and *sum of clockwise moments d

-—(4x1)+(2><1)15+(4x2)+£—;——)><3><5 30kN-m‘

g1ven in (i) and (u)

«{i

ating anticlockwise and clockwise moments

Now equ
6 Ry =30 | e
or Ry = %9 =SKN. Ans. |
and —(4+2+4+3) 5=8kN  Ans.

9.13. Overhanging Beams S _
A beam having its end portion (or poruons) extended in the fonh of a cantilever, Eeyondiu
support, as shown in Fig. 9.11 is known as an overhanging beam. : ,

W, W . Wy

Fig. 9.11. Overhanging beam.

It may b j i
e reﬁﬂ;x:;t::ﬂ bthe;t a beam may be' overhanging on one of its sides or both the sides. T 50
, oth the supports will be vertical as shown in the figure -

* .
It means converting the uniformly distributed load between C and Das well as triangular i 10

E and B into vertical loads as discussed. below:
1. The uniformly distributed oad i B
s'assumed as an equ = i
the centre of gravity of the load i.e., at the mid pou?t ol‘tfil?e;rtdpoDmt oz ot 2 " ' ; kN

R

2. The t
riangular Joad is assumed as aiy equivalent point load of 0%2 323N @
> a

centre of gravity of the load i.e. at a di
] 1stance of 3><3 2mfromEor5 g\fromA

‘l'_’{ll ¢
- - 3
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xample 9.5. Abeam AB of span 3m, ovérhanging on both sides is loaded as shown in F. 1g 0.12.

1 kKN 3kN -

Flg 9.12.
Determine the. reacnons at the suppoﬂsA and B
Solution. Given: Span D=3m - .
Let R, = Reaction atA"and‘ i 1
o R Reactlon at B '
We know that antxclockwme moment due to R and load* at C about A

 =Ryx1+(1x15)=R, x3+(1x15) 3Ry + 1LSKN

and sum of clockwme moments due to loads about A , : ‘
—(2x2)1+(3x2)+(1>< 1)35—135 kNm
Now equating antlclockw1se and clockwise momeﬁts glven in (i) and (id), .
3Ry + 1 5 =135

or ' RB‘ # 1—32-~4kN Ans

and Ry=1+2x2)+3+(1x1)-4=5kN  Ans.

(D).

..(i1)
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AbeamAB 6 mlon
+ by 2 m. The beam. c%isrii?; :r::;o Suppons 4 m apart the nght hand end is overhangmg
of the beam. . ormly distributed load of 1 KN/m over thc entire length

Determine the reactlons at the two Supports

[Ans R, =15kN, RB—451<N]

5. Abeam ABCDEF of 7.5 m long and
| ded as shown inFig, 9,15, g an Span 4.5 m is SUpported at B and E. The beam is.

5 kN

9 kN/m ~ 3kN/m-

D
|<—1.8m—> £

45m—>.

B "
l.5m->|c

F|g 9 15

Fmd oraplucally, or otherw1se the support react1ons at the two supports kS
[Ans.RB—2933kN R —1257kN]:

6. A beamAB CDE hmged atA and supported on rollers at D 1s loaded as shown m F1g 9. 16. '

' F|g 916
T TR TR R e
' :—~5-=94;k.N;,‘R§ =7,125 kN, 6.=61°].

Find the reactions at 4 ’an&bi‘; i [Ans-

9.14. Roller Supporied Beoms |

In such a case, the end of a beam is supponed on rollers and the reactlon on such an end is

always normal to the support, as shown in Fig. 9. 17 (a) and (b) 'All'thé steel trusses, of the bridges,

have one of their ends as supported on ‘rollers.

| Flg 9, 17 Roller supported end
hat the beam can move eas1ly towards left or rlght

The main advantage of such a support ist
Ot account of expansion or contractlon due to change in temperature

ﬂ
1
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9.15. Hinged Beams

ort as shown
In such a case, the end of a beam is hinged l(; the;)l’lgsl el or
in Fig. 9.18. The reaction on such an end may e ]I(::[Ccl s of the
inclined, depending upon the type of loading. M,]d[l;,c o,
‘bridges have one of their cnd roller supported, at e o remains
The main advantage of such a cuppo]n 119 tq:n e e stablo, i
, that the bee
ration will show, ! e oF the stpnor
ls)tatt;l]e.fA lll.tlcdconi'cqllelppol-ted on rollers. It is thus obvious, lhat Pports i E:
Oth of 1ts ends are ¢
supported and the other hinged.

Example 9.7. A beam AB of 6 m span is /

em
b
vaded as shown in Iig. 9.19,

5kN 4 kN

Fig. 9.19.

Determine the reactions atA and B.

Solution. Given: Span=6m

Let R, = Reaction at A, and
R, = Reaction at B.

We know that as the beam is supported on rollers at the right hand support (B) therefor,
reaction Ry will be vertical (because of horizontal support). Moreover, as the beam is hingeq g,
left support (A) and it is also carrying inclined load, therefore the reaction at this end Will be gy
resultant of horizontal and vertical forces, and thus will be inclined with the vertical,

The example may be solved either analytlcally or graphlcally, but wc shall solve it by both ty
methods, one by one. | .

Analytical method
Resolving the 4 kN load at D vemcal]y A
=45in45° =4 x 0.707 = 283kN
and now resolving it horizontally &I
=4c0s45°=4x0707=283kN . '\
We know that annclockWJSe moment due toR aboutA ot ‘
=Ry 6=6R, kN-m
and *sum of ClOCleSC moments due to loads about A

(5x2)+(15x2)3+283><4 303kNm
Now equating the anticlockwise and clockwise moments in- (i) and (i),

6R,=303
or o RB'—‘:;(;—3—505kN Ans,

AR

* 'Mom'é’n,'t of hoﬂl,zon:tal éomppnént'of ,2,-',83‘kN“at‘D Shou Ay zefd e
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We know that vertical component of the reaction/ R,
=[5+ (1.5 % 2) + 2.83] - 5{05 = 5.78 kN

. Reaction at A,

R,=[(578)%+ (2,832 = 6 44 kN . Ans.
Let 0 = Angle, which the reacthon at A makes with vertical.
£ g ‘ ; , anr : Vel

2.83

tan® = 252 = 04896 or | 9=261°  Ans)’
~ 578 : ,;



i fo a Moment
9.16. Beams Subjected + clockwisc of anticlockwise moment alongwnhl

taken into consideration while calculating the reactsl

iy
has no horizontal or vertlcal COmpg, g
g

Sometimes, a beam is subjected 10

such a case, magnitude of the monent is { PR :
Since the moment does not involve any loa y mpporled iy hmged
Example 9.10. [ig. 9.25 shows as bean ABCD simpty s,

Xa

ertical.
at A and at D on a roller support inclined ar 45° with the v

9kNm‘ ' 615\1

Urp

|
T

I«x-sm —;»]4—3111 ——Pld—3m

Flg 9.25.

Determine the honzontal and vemcal components of reacrzon at suppo:t A Show CIea,
the direction as well as the magnitude of the resultant reaction at A

Solution. Given: Span=9m
Let R, =Reaction at A, and
R, = Reaction at D. -
The reaction R, is inclined at 45° with the vertical as given in the example. We know th
the beam is hinged at A, therefore the reaction at this end will be the resultant of vertical and horizo
tal forces, and thus will be inclined with the vertical. '

We know that vertical cdmponént of reaction R
=R, c0s45° =R, x 0.707 = 0707R
' and anticlockwise moment due to the vertical component of reaction R, about A -
=0707 R, x9=6363 R, Mol
We also know that sum of clockw1se moments due to ‘morment at B and Load at C aboutA.
=9+ (6% 6) = 45 kN-m ‘ ‘ Rt A
Now equating the anticlockwise and clockwise moments given in (z) and (i), | |

6.363 R, =45
a5
or Rn= =747 ‘
D= ags - (UK

chcal component of reactlon R,

- _707cos45°_707x0.707=5’m ‘
and horizontal component of R, (this is also e
there is no inclined load on the beam)

=7.07 i 45%=7.07 x 0.707 = § KN -

qual to horizontal component of reaction R*
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-, Vertical component of I'CaCllOn R

C=6-5=1kN . | _‘
and ks (5)2‘*(1)2 =51kKN - A'ns. “ |
Let 0= Al]g]c Wth]]tl .
1 ('t i p . ' y . )
i 9 ; 2 w ¢ rcaclloh atA tnaltcs with the vertical.
1 0 T or 0= °
787°  Ans.

9. 17. Reachons of a Frame or a TrUss TR .

frame or a truss ma :
A y be defined as a Structure made up of several bars, riveted or welded

The support reactions at the t
togedlef 1e two ends of o' fr:
roge fora beam, and by any one of the following mf;tl;]lgci:ay be found out by thc same prmcnples as

Analytlcal method and 2! Gtaplncal method

9.18. Types of End Supports of Frames
Like the end supports of' a beam frames , -
i sm]p]y Supported e may also nave the followmg types of supports
2. Frames with one end hmged and the other supported freely on rolIers |
3. Frames with both the ends‘ﬁxed

9.19. Frames wnth Slmply Supported Ends |

Jt is a theoretical case in which the ends of a frame are s1mply supported. In such a case, both
the reactions are always vert1ca1 and may be found out by the pnnC1ple of moments i.e. by equatmg
the anticlockwise momenls and clockwwe moments about one of the supports

Example 9 1 1 A truss of 9 m span is loaded as shown m th 9 26

\2kN iy

3080 AT 30%%
-3 m—'—>4'43 m—p—3 m—>»

| e TN EATIRA
C2EN U SEND e

Flg 9.26.

Find the reactions'at, the two SUpports. i, i L A
Solution. Given: Span AB=9m AL
Let | R, = Reactlon atA,and :
R R Reactlon atB. .
we know that perpendlcular dtstance between A and the lines

From the geometry of the fi gure,
5m, 4. 5 m and 6.75 m respectively.

of action of the loads atC, D and E are 2.2
e and clockwise moments, about A4, |

Now equaung the antlclockw15
)+(2x45)+(1 x675)+(2><3)+(5x6) 54kNm

Ryx 9= (1x225
‘RB—‘Sgi"60kN Ans‘
_(1+2+1+2+5) 6.0= SOkN Ans

and
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9.20. Frames with one End Hinged (or Pin-jointed) and the
Other Supported Freely on Rollers

* Sometimes, a frame is hinged (or pin-jointed) at one end, and freely supported op, rol
other end. I such a frame carvies vertical loads only, the problem does not present any g, %
tures. Such a problem may be solved just as a simply supported frame. al

But sometimes such a frame casries horizontal or inclined loads (with or without vert:
In such a case, the support reaction at the roller supported end will be normal to the SUpp ‘L
support reaction at the hinged end will be the resultant of : .

1. Vertical reaction, which may be found out by subtracting the vertical compg

2. Horizontal reaction, which may be found out by algebraically addlng all the hog

loads.

Now we shall discuss the foIIowmﬂ types of loadings on frames w1th one end hmged 6
Jointed) and other supported on rollers. o

1. Frames carrying horizontal loads, and
2. Frames carrying inclined loads.

9.21. Frames with One End Hinged (or Pin- jomfed) and t
- Supported on Rollers and Carrying Horizontal Loads

We have already discussed in the last article that the su

end will be normal to the support. The support reaction at th
vertical and horizontal forces.

he Other

pport reaction at the' roller sup
e hmoed end will be the reSUltan
Note: The inclination of the resultant reaction (6) with the vertical is g'iven by ihe relatiop

' ZH

tanf = ——
hNY

¥H = Algebraic sum of the horizontal forces, and

2V = Algebraic sum of the vertical forces.
Example 9.12. Fig. 9.27 shows a

where

'/'

8N B

Flg 9.27.
Find glaplucal]_x or Otherwise the reacttons atAand C..
* Solution. Given: Span =4 m
Let

R, =Reaction at A, and
Rc = Reaction at C

Ty al lh

e
3

g

T,

n ]
support reaction at the roller supported end from the total vertical loads, Ed °flr

UPpory |

framed structure of 4 m span and 1.5 m height subjey |
1o rwopmm loads at B and D. ] » AT
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t the right hand support (C), tilerefore the redction

o the structure is SUPPOftédoh rollers a
| Slllppo it will be ve1t1ca1‘(_bec.ause of 1.1qmzonta1 support). The reaction at the left hand support
it ﬂns_S - the resultant of v‘erthal gnc\lhonz‘pntalﬁ ‘forcc-;s, and thus will be inclined with the vertical
v noments about A and equating the same, - - _ | : .
ing . v R ' ‘. i o f
Tﬂkmf? . ‘ ‘RC »X 4: (8)( 1‘5) +(12 “X \2) = 36

Now vertical component of."'r‘eacgi’c.)h]‘RA o N
orizontal reaction at the left hand support A, ..~ -

a_ﬂdh el LY i

J®)%+ 3 =854KN - Ans.
Let - 8=Angle, which the reaction R, makes with the vertical.

ey i
F N

ReactionatA, - R4=

| taﬂ@: §=26667 0‘ 9=694° ~Ams.
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Fra in
2. ged (or Pin-io;
9.2 other Supported on Rollers ang Cl:nly?rl,me‘ld) and the
\We have already discussed in Ary. 9.20 that the g Inclined Loads
qal o the support. And (e support uppo

caction af
) 1¢ hi
bednh sontal forces. The support reaction for such a fr

ds
memol Analytical method

rtreaction at the roller supported end will
tnged end will be the resultant of vertical
ame may be found oul by the following

2. Gmphlcal mclhod

9.15. Fig. 9.30 she : ;
Example & SOWs a rogf try 0 f ;
olher Jt carries wind loads as s/zown in lheﬁguffe 85 Minged at one end and rests on rollers at the

I kN

Flg 9.30.
Determine: graphlca[ly, or otherwzse ‘the reactzons at the two supporrs.
" Solution. Given: Span =10m o v
Let R, = = Reaction at 4, and
R = Reactionat B, : :
We know that as the roof truss is supported on rollers at the rlght hand support (B), therefore
the reaction at this end will be vertical (because of horizontal support). Moreover, as truss is hinged
at the left support (A) and is also carrying inclined loads, therefore the reaction at this end will be the
resultant of horizontal and vertical forces, and thus will be inclined with the vertical. .
The example may be solved elther analytlcally or graphically. But we shall solve it by both
the methods one by one. : :
Analytical Method
From the geometry of Lhe f igure, we find that perpendlcular distance between the support A
and the line of action of the load atD, o
5.5 _sgm
 c0s30° = 0.866
and perpendicular distance between the support A and the line of action of the load at C.

=£§_2§m
2

Now equatin g the anticlockwise moments and clockwise moments apgut A, B
RxlO (2x29)+(1x58)—-ll6 ' e "

P

16 | 16N CAns.

R = e— =],
5710
We know that total wind load .
=1+2+1=4kN

. Horizontal component of the total wind load
. =4cos 60° =4 x0.5=2kN




180 m A Textbook of Engineering Mechanics

and vertical component of the total wind load.

=4 sin.60° =4 x 0866 3. 464kN
. Balance vertlcal reaction at A-

—3464—116 2304kN i

and reaction at A, RA =J(2)% + (2.304)? = 3 05 kN

Let . 6=Angle, wh1ch the reaction R, makes with the vertlcal_._
tan9—£_0868 or -. 6=41° Apbs.
2.304 .
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m

ﬂlly: . )
). The reactions are parallel to the direction of th

In case of inclined loads, the horizontal thryst e loads, and

us

Generally, the first assumption is made ang
out one of the supports,

" 18 equally shared by the two reactions.

e reacti ) .

s ab cactions are determined, as usual, by taking
xample 9.18. Fig. 9.35 shovs a ronf i o , A

E mal to the.main v OWS @ roof truss with both ends fixed. The truss i '

“,,-,,,[10(10'5, 1o 2-main rafter.as shown inthe figure. - The truss is subjected to

1 kN
2 Do
3 \ ¢
1kN E
A 30° 309N\ 530° S
I -8 m pt
- Fig.935. -

Find the reactions at the suppa'ﬂs. &
~ Solution. Given: Span of truss = §m _ ,
Let R, = Reaction at thé-lcft silpporti‘&, and
Ry = RéactiOn'at the _ri'éh’t support B.
This example may be solved by any'one of the two assumptions as mentioned in Art. 9.23. But
we shall solve it by both the assumptions, one by one. -
Assuming that the reactions are parallel to thé‘_d_irecn_'ori ‘of the loads.

Equating the anticlockwise and clockwise moments about A,

2x2 | 1x4 _ 8 _go4

] 0 — —+ — = —
Ry 8sin60°= =20 T 0s30°  0.866

R __ 9% | M ;N
5= gin60° 8x0.866 - . -
o R, = (1+2+1)-133=267IN  Ans

Assuming that the horizontal thrust is equally shar ed by o reactions

Total horizontal component of the qugis,
ZH=1 cos 60° +2 €os 60° +
(1% 05+ @x09)*(

rust on each support;

1 cos 60° KN
1x0.5)=2kN

Horizontal th
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NOW equatmg the antxclockwxse and clockwme moments about A,

2x2  1x4
Rpyx 8 = =— =924
By 5T 0s30° | cos30° 0.866
o RBV—9—24—115kN
and M,_(lsm60°+25m 60° + 1 sin 60°) = 1.15 kN

—(lx0866+2x0866+lx0866)—1 15 =231

= 1)+ (2.31)7 = 252 kN Ans.

Reaction at 4,

and aneA:ZT:;I=231 or 0,=066.6° Ans.
Similarly, Rg=y(D?+ (115> =152 kN Ans..
and tanBB;—-l—ll—S—l 15 or OB=49° ~ Ans.

EXERCISE 9.2 AT

1 A truss shown m th 9 36 is subjected to two pomts loads at B and F

. SRR

L5 kKN—pD < _ DT
! e b A
. . e F 'u‘
H—3m—1«3m—q
4N
Flg 9.36. n i1 B

F md bY any method lhe reacnons atA andE T N TS I A e

5 , [Ans. .-—18kNR,_30kN8 =563
A fruss is subjected to two pomt loads at A as showu in F1g 937

10kN
20 kN ii 5 C'?‘
Im
oz Ny
| 3m
NIy
S e 3m 3 moy)
'_v:' e Fig. 9.37.

Xind the reactions at Gand H _[Ans._-RG‘=22.4 kN, Ry =20 stef*’_ﬁfj.



