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Influence Linces: An mlllucm;g line is o diagrom showing the variation in 1 ,
. e renwill ) kot n the shear
yember, reiction, or other direet function at a particular weetis ;' .
. WAV T

moment, stress in i n
(Joad moving across the structure,

p”i”l or lllL'llllN.‘l’, lhlL' [e) &0 thnd
sines An influence line is constructed by plotting directly
7 - -

placed an ordinate the hieight of which repreuents o
gtudied when the lozd B in tha

Construction of Influence |

under the point where the unit load is
some scale the value of the particular function being
o’

point.

purposc of Influence Lines:
Influence lines can be used for two very important purposes:
1. To determine what position of live loads will lead (0 a mazimurm value of the

particular function for which an influence line has been constructed.
2. To compute the value of that function with the loads so placed or, in fzct, for

any loading condition.
ve

ue to a single concentrated i

naximum valuc of a function d
dinate to the influence line for

Theorem 1. To obtain the s
aced at the point where the or

load. the load should be pl
that function is a maximum.
a single concentrated live Joad

Theorem 2. The value of a function due to the action of
dinate to the influence line for

equals the product of the magnitude of the load and the or
that function, measured at the point of application of the load.

ion due to a uniformly distributed
ions of the structure for which the
he character of the

the maximum valuc of a funct

Id be placed over all those port
line for that function have the sign of t

Theorem 3. T0 obtain
live load, the load shou
ordinates to the influence
function desired.

2 uniformly distributed live load is equal 10
d the net area under that portion of the
ponds to the portion of

Theorem 4. The value of a function due to

the product of the intensity of the loading an
influence line, for that function under consideration, which corres

the structure loaded.
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Q.. Draw IL diagrams for Ry, Ry, Vaand M, of the following structurcs as a unit load
moves from A to B.

(t B

A |
AN | AS
it 1’ \L 15’ &
N - '
' IL for R, X
\ k
\ Ml
! IL for Ry !
I 0.6" : :
: \_’

\04‘(

()
A :n 13 I3
,% 10/ \l 1s! ’Q« !
. < /< = y]%l
! M , |k
! IL for R, 02
' — |12
1 + 1
: , 1L for Ry, ! I
! 6 : !
I \ . I

(ii)
Q.2. Draw IL diagrams for R4, Rp, Va Ve, Ve, Ma, My and M, of the following balance
cantilever bridge as a unit load moves from A to F.

A a ' B‘I) g f g £ :F

20’ 30' ,Gt. N L | 100], 2 ;‘“; ;/ 50’ S

<2l Sl 7|
IL for R4 ,—m
I + | ]
ILfor R | | ! |
1. for V. \ I ) - .
i = I;] _. - .5 I !
ILfor ¥y 1 } ' — *0.5" —
, l 1 1 1 - + 3
1L for V) ] B pA i '\ 0.8 |
L for M, o ] |
\ i \ 0
“, [Or 1“‘ i 1 \‘W‘T/‘
‘ ' PN
| ! : . S~
L for ﬁ" L 1 | ' + 4 1
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Q.3. Draw IL dingrams tor Ky, Ry Vi Voo Ve, Ma, My, and M. ol the balance cantilever
bridge as shown below in a line diagram as a unil load moves from A (o F,
¢ D E F

l\ ’.l l!h‘ Cll‘ L
} © T o
! /
’5;5; '4;}’5 N 30

{

157777 4y 30’
e 25l >l 20 >l< Sle—>le \,;,
e— ! o .
IL for Ry }—— t t t f | I’ |
| L | I | |
| .

IL for ’\'n '/ 2 l I Il ; :
1033 ! ! ! | i

| " !\l | | I
IR S I T ! o |
l ! ! [
I D .25 oo ! i 'l !
or ’A m HT';——-—' |

I I
i : |' |' g I :0.25“ !

R N‘l
IL for ¥y t— —i ! = :
| 1,67 ;\I k | ,0_25k |
[ T | 0.5 |
IL for M, ' , $ } ! 4 1
] [ ] I I I I
I I [ I ! ! ! !
| | 1 ket L//':J'N l, k

IL for M e ——— L —

Prob. 3
Q.4. Draw IL diagrams for Ry, Ry, Vy, Ve My, M. and rcactive moment at support M, of

the following compound beam as a unit load moves from A to C.

4A § B c ¢

q i A |

| 200 | 30 AL N IS’AN :

™ [t i | ]
IL for R, | + I' + ;m

T I 1

| | 1w ) |
ILfor R, ! | !»\{\'

f " .

*

IL for ¥

+
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n
—

IL for V,

<
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-
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IL for A1,

<

I
|
I
|
|
|
|
IL for My L
|
|
|
[
L

IL for M,

Scanned with CamScanner



Department of Civil Engineering o
Rajshahi Universily of Engincering & Technology, Rajshahi
CLE 3111
Q.S. Neaw L diagrams Jor R, R,,,' Vi, Viey My, Mo and Mc (rcac.tivc momcnt).of the
balance cantilever bridge as shown below in a line diagram as a unit load moves from A

Ta
9]
NN

10 l‘

Q

\? >
o
=]
(7%}
=1
Vi
A
o
v
1;\

+
J-_

IL for R,|

[
1
IL for Ry, |
" " r
| + I
1 "
|
|

1L for 14, \‘ :
0.4% |

’ [

|

IL for '/,, | r
| lzl\-ﬂ L I -
.\ﬁ“—""
IL for A1y + ) + i

&_

IL for Mc }‘ ll
' l - -k-ﬂ
- I -
jok-ﬂ
Prob. 5
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(iii)
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(i)
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(iv)
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Draw the inlluence lines for shear and the influence lines for moment at A, 12, and
C in the beam. B is just to the right of the left support. A unit load moves from
lefi to right end of beams. (Shedd & Vawter, p-138, Prob.- 82)

A B C

; g .
20/ 3y

>l — > < 3

77,
S >l

Prob. 1
Draw the influence lines for shear at sections a, b, and ¢; @ and c are to be tzken
an infinitesimal distance to the left of the supports.
Draw the influence lines for moment at g, b, and c.
Draw the influence lines for shear at @ and ¢ when they are an infinitesimal
distance to the right of the supports. (Shedd & Vavater, p-139, Prob.- 89)

e Tle 3 2 >

Prob. 2
Draw the influence line for vertical component of the tie rod reaction as a unit
load moves from A to B.(Shedd & Vawter, p-139, Prob.- 90)
Draw the influence line for moment in the must at B 2s a unit load moves from A
toB. pmee———————

=

s
20’
Tic Rod B Av
N l/\
20’
] . |
Lzl‘lmgc N
JFT7777 7777777, /////////,/////I(/-
|< 32/ >1 40 >
Prob. 3

Draw the following influence lines for the structure shown. In all cases the unit
load moves between B and C.(Shedd & Vawter, p-139, Prob.- 89)

Vertical component of the reaction at A. :

Shear and moment at b,

Shear and moment at c.

Shear and moment at d.

(] 1 1] '
“Ié\ém(——;” Sl
b'['\ 1

wn
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19. As a unit load moves from A 10 D on the following structure, draw the
lines for shear and moment &t sections ¢, and b. Also, draw

Depanment of Civil Enginecring
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Cl231id

Prob. 19

e influence
he influence lines for

reaction in member IFG.

A i
! l
! 1
1
! l
! 1
| I
: 6 ! 10m
Prob. 20
21. As a unit load moves from AtoDand Elo F on the following structure, draw the
influence lines for shear and moment at sections 4, and b. Also, draw the
influence lines for reaction in member FG.
a C
B r_,//[’ =
Q.1(). Define i 37T ce linc! Point out the purposes of influence line. 7/>/
L,__’il——b-A_—-'—‘z-’—-"‘—-&-'h 4_--8,—-—>L“_|;’_'_J

IL for V.

1L for Al

1L for ¥y

1L for 4".

|

1
] 1
. 1
. 1
| 10.6* ;
: : :
4 ' 0.4* '
: : : 9.6"ﬂ" :
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16. For the gi
_ girder shown, ¢
(1) moment n, construct the i wee | :
oment at . (Norris & \V'\lburc f:{"'nlflc;’nwl };;;I, for () shear in panel BC ane
) ~d, p- I
- 1);‘5'::})::{;’:}":;%
|-
AS

=
l<

G poocls @ 10"=41

|
Vll = - l/6 k, V(. = 42/3 k P]-ob. 16 >

|

{

%

Mg = +13.33 k-f

17. N .
“:lc flhc Unusunl. stringer arrangement for this girder. Construct the influence
es for the bending moment in the girder at E. (Norris & Wilbur, 4" Ed, p-173) \

L)

— |
5 J I | ! y 4 ‘
l —J9——>.<—5'->.<—‘~>.<.-J9-——>|<—5-—;l

Prob. 17
Skt |10 kIt

k
o —

'3.33 k-1t
cture, draw the influence lines for ‘

n the (ollowing stru
at scctions @, b, c,and d.

As a unit load moves from A (O Do
shear and moment

Prob. 18
18. As a unit load moves from A 1O D on the following structure, draw the influence
Jines for shear and moment at sections d, b, and c(just 10 the right of B).
3,c C

10

Scanned with CamScanner



ajshahi University ©
/ + (,'l')f”ll

peering

o ajshahi
[echnolo Rajsh

/ it el
| l)cpurlmunl owa'ﬂ Eng!
Engineermt

Prob. 1

i t i Cf' i‘ (Jlﬂ
et

¢ /
lines for Koo My Ve Vi

12. Draw the influence
AtoD and from Cto L& |
¢ 1 b ',_:
e ) | s
A U 13 | | ¢ .
| .
g BRI H__ﬂ“,._-, l(i‘-".'-;.l/_f'_“.'—) | (..-"'L—';!
Prob. 12
| y . s H , e 1o
13. Draw the influence lines for May Van Vpy My and M, as o unit lond moves from B
¢ and from D 1o I
\I A
A.8m
- |___.__-—" - ———
| | I 1I.Sm
| | | N )
| : : jom——
! |
:(——JL}I( 2m > |¢ 6”“'(6m)|( gm i
Prob. 13
14, Draw the influence lines for Va, Vo Ver M, My and M as a it load moves from
DwF.
b v
1 | J2Im
| | €
i N
'(—mll->|<.ﬁm_—‘,\<_lm>| ‘
Prob. 14
15.  Asa unit load moves from A to Eon the following structure, draw the influence

lines for: (Vazirani & Ratwani, Vol-l, p-502)
(i) Reactions R R Re, and Rp.
(i1) Shear and moment at I
(i)  Shear and moment at G.

i B !? __.G D E
1«: ] >l|< [} 4{ { )T(._E._)‘\

Prob. 15

9
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Cload Prob. 8
9 As o unit load moves from A to B and from D .
' i : . to L , .
drasy the influence lines for L on the following structure,
(1) Reaction at support A
(i) Reaction in the member B
(iii)  Shear and moment at 1-1(Just to the right of D).
(iv)  Shear and moment at 2-2, c
TN
O 7 | 2 .
(\ 'l! I l)= 1 II‘B
! : : I| 2 B
20 r g U ! ;oo
Prob. 9

When 1k at A
Ra= 1K Foe = 0.0; Vi = 0.05 Vi =0.0; M. = 0.0; M., =0.0

When 1k at B
Ry = -1.33K; Fog
When 1k at D
Ra = 0,0k, FUL’ = 0.0}\. \'|.| = '1.0;
When 1k at right of 1-1

R,.\ =0.0k; I:UC = 0.0!\:: V|.1 - 0.0; Vz.z = -1.0; M|.|
When 1k at left of 2-2
R, = 0.0k: Fye = 0.0k; V
When 1k at leftof 2-2
R, = 0.0k; Fye = 0.0k Vi = 0.0; Vo = 0.0; My = 0.0 k-ft; M., =0.0 k-ft

= 1.60k; V. = -1.0; Vaa = 1.0 Mg = -16.0k-ft; Ma.2 = -26.0 k-ft

Vi =-1 Oy Mg = 0.0 k-ft; M2 = -10.0 k-ft

= 0.0 k-[t; Ma.2 = -10.0 k-ft

1 =0.0; Via = -1.0; My = 0.0 k-ft; My = 0.0 k-t

10.  Asa unit load moves from A to D on the following structure, draw the influence

lines for:
(i) Reaction in the member BE.
(i) Shear and momentat F.
(iii) ~ Shear and moment al G. A B F

|
5 5
P2 ain > € am )I

Prob. 10

11, Draw the influence lines for Rup, Ma, Vo, Vi M, and M, as a unit load moves from

A to B and from C to E.

_C D b £

| i AN
gA 4 JM | |
/ T ] k
/1< fim >'( Gin >|< -xmn(-lm)_[< G >
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W) et at L
A Shear and nent |
WY Shear and moment at
O Shear and moment at 3,

o) 1 .
Al H
N ‘ { —
\ WY
I |
| | |
| .
o' ! : '. | | |
S \ | l I |
| \ I | | |
/ ‘ \ | oot ‘
Qo ! b t
/ - ' i
i | I Loy ) |
R N RSN RS (VA PP I NG Y% PO I I
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7.

As aunit load moves from A to D, draw the influence lines for;
(Shedd & Vawter, p-141, Prab,- 96)

(i) Shear und moment at 1.1, :
) Shear and moment w 2.2, sk,
P a2
O
R
\ || 8’ |
l |
A 1 L | DY |
| W'z A’ o | W :
K Stk : D
Praby, 7
N e = : !
\\ T
|
Lot '
L
8.0)  Draw the influenee lines for shear and moment Aty inthe beam €D of the [rame
shown, as a unit load maoves from A 10 13,
(1) Draw the influence lines for she

ar and moment 2o the sume beam lor the
same movement of the unit load. (Shedd & Vawler, p-141, Proly. 97
l !

{
i.)l_ .<_~_Y'l gt

7 L,
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Prob. 4
Draw the influence lines for shear and moment at C and D in the beam shown as a
unit load moves from A to B3, (Shedd & Vawter, p-140, Prob.- 92)

5k
- \
i 10k
20K N- !
' | —_
i 24 % N
v 3‘\‘!./_:’ 6k
.'!.Sk',-;"/i [
30k N
——72kKn

When 1*at A
R, =55%., R, = 50k, R, = 25k, V.=50k,V,= -2.5k, M. =20k ft,
M, =30k fi,

When 1*at F
R,=00, R, =00k, R, = 0.0k; V,.=00k,V, =00k, M, =0k ft,
M, =0k fi,

When 1* at left of B
Ry =4.472k, R, =4k, R, = =2k V, =2k, M, =24k fi,

When 1* at lefl of B .
Ry =442k, R, =-4k, R,,). ==2k;V, =3k, M, =-24k fi

When 1* at B
Ry=11.18k, R, =-10k, Ry =-50k; V. ==10k,V, =6k, M, =-40k fi,
‘\{,, = —72k ./i . \

6
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Criterin (o » i
~c(,"cm,'r"? rl the Maximum reaction of
cd londs moye from right (o 1ot

L S S N ) y
N WT&@@@@@(%

@ stmple heam subjected to series of

{
Q;O A /_\’l;"’\_\ ¢
7777777(‘%*\ ® O) O] O 0 O :éﬂvérré
/ B
Ry <tl_,\| Ry
' ' Fig. 1(a) : ’
E v X+ :
hard]
&S 5

B
T_« L \T Ruz

Fig. 1(a)

Let. 2, = the load which was over the left support and is moved off the span after
movement.
) = the distance between ) and the following wheel.
"L = span length of the beam.
"= Zl’ = the sum of all the loads which are on the span before movement and

stay on during movement.
P = the load which enters in the span after the movement.
¢= the distance of load P’ from right support at B.
From Fig. 1(a). before the movement of wheels,
DMy =RL=Wx=PL=0
IWx

or. R =T+Pl )]

From Fig. 1(b). after the movement of whecls,
DMy =R L-1(d +x)-Pe=0

(e, +x) N rle @)
L L

The change in reaction at support A due to the movement of the wheel can be obtained by

subtracting Eq. (1) from Eq. (2), then equation is given by

_dyrx)  Ple iy

or, R, =

AR=R,-R, = n 7 7 FA
IV Yo
or. AR = '—;1-'- “+ L{—L - R i T 3)
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< P J n
P &y re )
Qor., ;\R = + e Px \ :
4L

L

N.B. In the above expression, £ is the first wheel as shawn m‘l- g |\ H\““‘\:‘:ip::‘;‘l‘\::‘
subsequent action wheel 2 must be replaced by Zo. S\xl}ll.\rl_\'. Pgas | ‘m ‘.\ -~|{\clxl ol
which is outside of span before movement and enters in the span ‘.1l‘ta£ lzi\“‘ . “; Gon
wheel § must be replaced by wheel 9. This procedure continues till the AR changes s Sig
of character.

Examplel

43 7.
Ll teeeed

‘ o0’ |
< "
1wt et 36t 36 36t 10t 1t 20 200 200 oM 20t 200

L 14-44-44-4:-44I-/444;;4::444147:44144’:; 1;11444441
[} ] ] " ] . ; L) , 1 , 1 \ 1 \ . 1 1 \
] A 3 ’ (] - '
e G L S L D e e e,
'] .
Criteria for maximum reaction .
Pl[ ]"' ’
! e
AR = Z— + —z— -1
234 x5
Wheel 1-2 AR =———+0-10=an increase :
224x38 1 B ’
Wheel 2-3 AR = ——— +20x — =10 = an increase
60 60
208x6 3.
Wheel 3-4 AR = ———— +20x — =30 = «u decrease
60 60

\
R, = a)[\xzon}xzm17x:u+2|x20+30x10+ 34X 104+ 2% 36+ 4836+ 5436+ 60x 3¢)

= 1504 Kips

-
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y / .|"“’“‘ Fig. 2(b), the reaction al lel1 supporl before the movement of wheels R4y can
/ be vbtained as lollows:

STy = L P (L~ dy) = Wy = P ) =0
ar, R n= _‘__";\._l n l,i Sﬂ%\_‘)‘l Az l,ll (Ia "[‘l,)
Now, shear force of the scction,
I"| = l\'.'l - I,Il

o ) e (emdh)

L L L
, . " :
I’| - ”,.\‘ + I, ((l\ 4 .\;) _ 1’ (11 X (‘)
L L L

From Fig. 2(¢), the reaction at lelt support after the movement of wheels R 42 can be
obtained as follows:

S M= R L= Wy x) - P(2d, +x,)-Ple=0 C-

_ W(d, +x,) P (2d, +x,) L
L YL L
Now, shear lorce of the scetion,
V= Ry =P
_ l_l_’(dl +X,) VP (2d, + x,) Ll po. @
L L L
The change in shear at this section due to the movement of the wheel can be obtlained by
subtracting Eg. (1) from Eq. (2),

W(d, +x,) P (2(!,2:(1) o p! £~P, Wx, P(dl +X,) N P'd,

ar, 5

)/

N
N

A]"=l/z —Vl =

L L L L

”/ ) " ; l’
Al"=( +L!‘)dl N Pf» +PLL _P
) »t ),
Al’=--§ [{tf| P'd, Pe P

or.

()

+ e — 4
L L @

The maximum shear force at this section will occur when AV tends to zero. This procedure
continucs till the AV changes its sign of character.

or,

Scanned with CamScanner
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Coonteria foe the mavimum shear of o simple benm subjected

loads move from vl to left,

"l

....,’,/.\\ \ —

rrr

(e

II\'

Mde Q_© Q (_\(‘) O

TN I
Kol
g . (l))
' Nadd, N
F—\:( 12 Ay, '.

Fig. 2(c¢)

A simply supported beam o
subjected to scrics moving loads. Lo
ata distance “a” from the left support. It is re
position of loads for maximum shear. Fig.
before and after movemeit,

Let, 2, = the load which
movement,

I)

alter movement,

= the load which was in negative shear zone bcfore mov

was ov

off" the span after movement.

oy
(I_‘ =

]

L= span length of the beam.

= ZI’ = the sum of all the loads which are on the span before mov

stay on during movement,

P = the load which enters in the span afier the movement.
¢= the distnee of load 2 from right support at B.

= the load which was off the span bcfore movement

to scries of concentrated

(),,4,,9”9”9”»#%"9

F\p'\n length L is shown in Fig. 2(a). The beam is
ads move from right (o left and pass through a section

quired to determine the criteria to obtain the
2(b) and Fig. 2(c) show the position whee| loads

er section and is moved off the section afler

and enter in the span

cment and is moved

the distance between £, and the following wheel.
the distance of wheel load P” [rom left support.

ement and
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. 1

N
— )() IOROIORON O() (l')(-%»)(?-) Q}D(-YD (f;)
|0 ln AT u.‘ u. b b 0t 20t 200 20t 20t 207

c-) & hddbd b (*1__" Sd bbb

.
rd " '
' : ' .; 7
¢ ‘ La—tb
ot |n RIOAI0y \r.‘ m oot m".zu Pl m m m

{ Vo Vb
om ()QQO ) QQ")QD OOO

"4'? '; 7.47'}7

- -y
’ '.

mi. w' j."‘ IO R O T T m zu m zu wt 20
BB NN SO, P
Oh QOO0 OO OQ_ ® O O

b 1ot a6t d6t a6t a6t qot ot 200 0 20 4200 20 20
. ) ‘ K ]

ot 1ot et 36 36t 36" m ot 20% 20t zp‘ 20% 200 20"
SN Y TN TN

A " " 11}
o o o o o 111//71IIIIIIIIIIIIIII//II/.
|

1
! .' \ -I' \
‘|&‘>|4—IT‘—'\

60’
I *
Wheel 1 at seetion 10 wheel 2 at section
pd, pd, e

A= Ly e =
L L L

S p =itk dy =5 P 00,4 =00, P20k, ¢ = 3, Py=10k
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jgax s 00 20%3 _10=033" an ineredae

Vo et (=
al o0 o0 60
0 to wheel 3t section

") P“ ‘()L

Wheel 2t sectio N
P qodk .y 8 P V0K Sy plee 20K 1 20Kk A0K, €7 3+

194x8 10x3 AOXS 40 220,00 = an dncredies

w0 o060
Wheel 3 at section to wheel 4 at geetion

AV =

S p =22k, dy = 6, Pl 10k da = 2 P 0, ¢ 0T 36k

224
Al' = ——x-q A ‘—0-\—- + 9—’-‘—0- ~36=-1327=4d decrease,

Therefore. wheel 3 will produce maximum shear at the section, \

10t 100 3¢t 36t 36t 36~ g0t 1ot 20 20 204 20t lp‘ 20

Vo4 Tiﬂm&&#lrwlw&
CD.O\J(‘)O ONOROYOXONNORON®)

' 1 I [}

8 1 foa UM
,4->,<»—|—r¢-v Lo i—»m“ ht-‘-hr( AL L PR ¥

09
V 50\3x"04 7320+ 1 1x20+20x 1 04 24x1 0+32%36:+38x 36+ 4dx36++ 50x361-%:-)[2x101

™an

=121.752-02 = 121,552k

6
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[ PR—
, o ‘ P, . o j;:l, Fig‘:l e Al l‘ , .
Lét,,' Wi = load to the leﬁ'ofthegecﬁqn' P S AR e o Iy 3
' Wy = Joad to the ﬁg}lpogtl};;._s{gcnop,; ooiets? :, g kindy St el
w- =total load to the left of thesection = = ¢ AETRLN N O
i = ordinate of influence line for bending moment at the'section © . .
i1, = are the ordinates of inﬂu'ence‘line‘for'qu;dl_ng_ moment under load ¥y and
' W. fore movement. PR e BTl |
il if .—-'i:zeme ordinates of influence :iné for bending moment under load ¥} and
. W;after movement. - ' ' .
Considering the right side of the section 5 shown in Fig. 3 | s
' - .__X.'.[_(X'l'dx)i ' ) ) ‘ ‘
lz-'_l, 12—’"—'._' N l . f ;
x+dx ,
Corresponding moment, M, =;%Wz, M; ,_,ﬂ__g__) A - ‘r
WZ ’ DA

_ Decrease of moment in the left hand side, AM,

,[\

Criteria for the maximum moment at §
d loads move from right to left. .

concentrate

Increase of.tilomént in the right hand side, ;
Considering the left side of the section_ |

T  (L-x-d), ,_(L-x-d=d9, .-

| L (L=x= (L-x-d-dd), SRR

Corresponding mq_mcnt,‘M, =i ( :, d)W,. M,' =x.(---—;-—v—-_- R =

M/ - M, =-i’—:'-dx )

- . W '
Net increase in moment, dM =AM, + AM, =-i-;'vdx+i%3-dx

Therefore, -—4{-—;-1'-—'--!'_1'—3-
ax a b R . .
For maximum derivative of moment with respect X must be zerQ
dx a b . a b a+b L

The maximum moment at a given section occurs when the intensity of loading on the left
side of the section is equal to the intensity of loading on the span. ‘
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@ civil- 16 senies”

(:r l, . 4 ¢ ! S R »ll....__. . )
COllcolllru(cd l“oVill“ }onqs.

- \\l\J s

W
J\\

2o aGin

\ LA

Dy

\’/’ ) ¢ . RA‘

a, /9
4

R o :
K N . Fig.4- = PR iy
4 represent a simply supported beam subjected to move loads, where " * -

. Fig . p
- ) ) ) ,{— .
= represent one of the 1oads on the loads,undcrfwmc}zi‘.thg maxirum moment .

- . will occur, - EINE TR e e
W = represent the sum of all the loads to the left
W =the sum of all the loads on the span.
a .

OfP- . ;:":"“ f"{" .A“:- ‘."... :~' 'l, Lo
e PR T g, ety
= distance betwegn the center of gravity of all the loads 4nd P~ .- .. . et
b : ?-dlstgnce bétween the center of gravity of thé loads W, and P." . P
L =sparlength of beam; . - - T :
- R4 =reactionat A due to applied loading, .

Rg = reaction at B due'to applied louding, . : :

x = distance of the center of gravity all the loads to the support.B. -

The expression of beqdiqg‘momeﬁt at the Io‘a& P
_ M=RyL-a—x)-Wb. Co .
inwhich S '

o Wxo

R,="=" "

AL )

Then -

M TGaty L R
Differentiating with respect to x and ec';'uat,iq'g,to zero, then tﬁp‘éguatiqz; takes the form,” -
Camw, B A e S R S A
—=—(L-a-2x)= o : . S PR R R RO 3
dx . L (L _a ) 0 - o . o . ' ».-'» ‘;.. ) ':.-. . . : . 3 W
L a - . . ' T A T S
or, Se——— ° . ' . & ‘. " ' "- '-. .".".' .,
Therefore, the maximum moment under any load will occur when that load and t_hé-aépte: e

r.. ’ .

of gravity of all the loads on the beam are equidistant fromm the center of the beam.” )
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Criteria for the maximum shear of n floor benni subjected 10 nerjes of concentrated

londs move {rom right to left. J os? B,

LW 1! W * o ', o 4 o
Wflel 3 %PO'., .1549 ’-,O QQ-Q '(/tll)lll_m . o
' D! 1€ L - | Bm e b

fle—

+ -Fig. 5(¢).

A simply supported floor beam subjected to moving concentrated loads is shoyn'in-liig 5.
It is required to obtain the criteria for allocating tae position of loads to find the maximum
shear in a panel. Following notations are used: S o . :

W = the sum of all of the loads onthe spa. . -

W= the sum of all the loads to'the left of the panel. -

W,=the,-smnofa11theloads inthe panel. -~ -, :

x; = the distancé of the center of gravity all the loads (W) to right support B.

x; = the distance of the center of gravity all the loads ‘within panel to right panel point.

L = span length of beam.
Before movement, e _ K - yo.
S Y S
or,‘ RM’:_L- X 4 S N 13,,“ é_p__% Ry o
Also,.:cactionatpapclpointz, L o v CRE
B L PR 3
Now, shear force within panel(2-3) - o R
. i W, WE o * ren .
Vo= Ry~ Wo =R = Ham 2 W .
After movement, : ‘ ' W ,
. ' . Iy 3ot S
. . . . . . .’ . | .
S M, =W (xtd)-Rel=0i — A -
L. . ) .' . i R,;_ .é__z__ )Rp
9

e
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|

' Therefore, the maxim’

or, RAI = Wi;—‘{-x—)-

Also, renction at pane| poiﬁt 2,
R[ - Wl (xz + dX)

r p . ' 4 ) y v " ' ' ' l
Now, shear force within pnncl(2 3)

‘ +Jx ‘f.v._ , e
Vy = Ry =W, =W(x+dx)l Wo Ff’(x, ) L 2

The chungc in shear l'orco within pnncl(2-3) can bc obtamcd by usmg Eq (1) and (2)

av=v,- V—M W Wil ) Wx ',W+W”‘” £
_ '-—L-———p ,

“ X | . R BT
LA %
For the maximum value

of shear forcc the r‘envatwe of shear force w1th reSPeCt tox must
be equal to zero. Therefo 5 ve . s

re,
w_w._ =0 , ¢
L p .
or, Z;l‘i
‘L p

um shear force w111 ocLur

w1th1n panel. whcn the average load m the, ‘
age load in’ the span of the S .

panel.is ‘equal to aver beam. -

v e
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@ L DNternle fhe s ahew Wit prawsl 23 die o tollowlng moving wheel

Lol

Ll '
\ | " Sha b “ )

A ' G (U "R R T
o'.‘:l ] | & ’ ) ' C '. | 7@,

A e TR ¥ L S B e

i : | h h L} h ; (] | ) Q' (YY)

) A0 u. ot 6% et 0t rpt 20t 20t 20 w Jo* 20

| oy S A A A

i Hom c- (0,022 €2 [OIONOS _,Q_')

:: | ! mhbﬂ ket gt ot 'm'- ih 20 20 200 20% 20° .io"

‘ VoY T W N
| pespeacieerlien A T) R Yo Yo MONORO=T0R R (5

§ ‘.’;n‘ et .)0" o‘ a0t et 20 200 zu" zo“é;"g. E" p

| FhAGEEEE ks 488

tg N s ey W —:—-—- o'——-—-—- : . ;

TR T Rl [ .\o Jo m‘ 10" 20 20% 204 20% 20 20
b ,; 586888
§ 6 3-'4-“-».4 ».4—» J‘ J-«E-cm—miu
Wheo! 1 :
.M n

Toright of p.p.J e
Toloftofp.p.d 2410 Wheol I does not wi-uy critorion,

120718

Wheel 2
Toright of pp. 3 24410
R ™ 120 0

280,20 Whieol 2 does not satisfy cntvnon.

Toloftof pp. 3 T ‘ '
Wheel 2 , - L a

To right of p.p. J‘") ' COEL G iy Mg e
To et of p.p. 3 W(w thl"’doos sntiefy criterion, " . B BCALE

- ' Looeoem :

Alternately o . ) R

Wheel 1 - Wheel 2 - pose ot _
Torightofp.p.3 0 264 Lurightofpp.3 10 284 ;
" . ! ' '

Tolefofpp.3 10 = = 33 Does not satigfy. JoleRt of p.p.3 20 e =355 Dm not satl.w

| ' 11
\
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Wheel 3 ' ' o ! '
;‘ol:i:ght ofpp.3 20 }l‘:‘ins.ssamf» | ' 1 eam subjected t0
ToleRofpp.3 30 7 ' e of & compound heam AEESE

' . oment at any _“F“on.o o e e !
Criterin for the maximuym m ght to left.

-om Ti
series of concentrated loads move fron :

. : ,'.‘;l ".-‘ ,':;" J : 'A
' ; , .~ . E b" . 'I . 'y ; o
A 1 . B C . l):' oy - hig .“", ‘, . ) 2 ‘<
:l . — R o 46 ‘-....,". bl st F o
..E_ . v ! e %. ' '1. S T ;Il ‘. . ,‘,t" o 'f I’ s e 0 " "—-' o " b e
LA | ] NEAERT A 4] ) Moo .
Uoow i W S ! [q ' 5o
1 A B
N Q_ 1 QY 00:; - f KLE
v | coa ! -
et <—L-><—f~>£/—~“—->: i ) ‘
PR L, >:< AR 5 —> 1
~ .t ) .
i \
Fig.6

A line diagram of balance cantilever bridge is shown in the above figure. It 1}51’ “’fqug fmtﬁ
obtain the criteria to determine thé position moving concentrated Joads a-'}d‘ encgl £ the
the maximum moment at a section 1-1. As the loads'move from the nght to left
moment at section 1-1 will change. The change in momient may be calculated as :
The change in moment due to movement of loads in between A and B,
RNY; =—'—I*W,Ax+éW2Ax, | |
o - a . _ L : ‘
The change in moment due to movement of loads in between B and C,
R .f . : AR
L AMy === WA Wi
- : ) ) c
The net change in moment,

ey

i . . './,‘. v‘"./.l ., - . )
»}_AM'=AM,+AM2=5%VI{1AJ;.+'1PV2Ax—%,W4Ax+%W,Ax_ ¢ ) A

b

From influence line diagram, . - ‘.
B I L

. . . : ) . :

b ¢
Therefore,

g C.

=~
- b

Substitute this value in Eq. (1), we .}iavg,.

(W, Wi\, e(W, w,)\. . .
AM = l(—bl -~ —a'-)Ax + 31(73;' = "j’)A" e (2.)_.. |
Fi,nalu the Eq. (2) can be expressed in differential-form as: - o ‘
'% i .(%J—:L}r%{% —Zdt} @)
' L
g \ ","‘

EE—— -
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To obtnin the maximum value of moment, Eq. (3) must be cqual 1o 710, Therefore
;(ﬂll_m),;.f.{ﬁ-%t) =)
c

b a) b
Wy W), e[ W, _W. . ‘
LT I sl LT P o .
or, (b a)+b(c d) 0 | | o .(“4)‘
If there is no load in right side i.c. in between B and C then Eq. (4) takes the form as:
!ﬂQlYL:o o " T
‘ b a : . ) I.. ',,

b a - at+b I
If there is no load in right side i,

W Ry PR
c d = . ' - N R
Or, A Z}_=E,-_4_=W;+W‘ =£V_i ‘ e =

c d c+d L

——
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s \
,/ \\ ‘e
’ i
N\ v //, .\\ S B :
-
’ l - |
A //”I f" .\\ l'
: - N\ J M ,......-.....—.___._\"' /
»
. ! .
! - ' . - - -
- I ‘l '
| | ]

] lkvalion

4 a)

e m,'] _ 1 R,
Y Ve 1y )
. i

.

Typical diagram of space truss.
For three dimensional space (russes, six independent equations of static can be

written as follows:

- - ™ -l N

A necessary (although not sufficient) condition for statical Jetermination of three
Jdimensional truss with respect to both inner and outer forces is that the total
sumber of Lars plus the total number of independent reaction components shall
equal three times the number of joints.

In peneral
b+ r < 3n, the structure is unstable.
b+ r=3n, the structure is statically determinate,
b+ r> 3u, the structure is indeterminate.
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Special Theorems (Norris)
ong bar n, lic in

Theorem-1. 11 all the bars mecling al o joint; will the cxccpl'!un ! e
plang, the component normal to that planc of the foree in bar n'is equal to the componen

normal to that planc of any external load or loads applicd at qu{joinl,

. | |
On the basis of Theorem 1, two corollary theorems can, be staled:

Theo _ ) . N ' | .
Pl“ncrg:mnd fr ICall the bars meeting al a joint; with the exception of one bar n, lic in a
» no external Joad is applicd at this joint, the foree in bar n iy cqual to zero,

Theorem-3 ) ' | ‘
collinear, an'dl.'rfi“ but fwo bars at a joint having no bar force and these two are not
ro, ) © external loads acts at a joint, the bar force in cach of these two bars is

A\

Po=1000 N

20m

.
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- Criterla fo axi
ori f. r the m..mnmm shear of a floor heam subjected to series of concentrated
onds move from right (o left,

\\_-.“'-
m — s . --4.’.-"- .uo—-‘——; —_— - 41
;o ; S 37,'\11 wiciin et w5
I« ’ - adpot 53 f A7 7?}‘-"-,".
Fig. 5(n) Gilals wunaia-uNg
[PR—, 7 B .
\/\ /ﬁ/: =16
w, W, Ty Y /
g 7
FITTITI7LN 1 (xy “« 0 I
R“T y % y| #nr
Fig. 5(b)
e (epHilx) ”
/—\__/l\_/’_\ﬁ
1V, ‘('r 114 1
]
| ‘oc’)/a ‘00, . 0.0% NI TTITT 77
eccorecs/ VU 5] 5] ') 0 T P
:wT< TR L) A
Fig. 5(c)

A simply supported floor beam subjected (o moving concentrated loads 15 shown |n'l"lg- 5.
It is requircd to obtain the criteria for allocating the position of loads to find the maxumum
shear in a pancl. Following nolations are uscd:
¥ = the sum of all of the loads on the span.
I¥,= the sum of all the loads to the Jeft of the pancl.
1#,= the sum of all the loads in the pancl.
x; = the distance of the center of gravity all the loads (1) to right support B.
x> = the distance of the center of gravity all the loads within pancl to right pancl point.
L = span length of beam. .
Beflore movement,

A, =W RyL=0; s

Wx
of, R, = -L—’ If,:/I\r__.L-;. Ry

Also, reaction at pancl point 2,

W x
=%
Ry ==
Now, shear force within panel(2-3)
, ) Wy ., W '
I'=R‘,-IIO—R’,,=-L—’-H°-71 )
ANcr movement, "
! .
| ‘li.'—"iq
Y M =W (x+de)- Ry L=0;

M \
kpi ‘(_£_> Ry

10
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1 (x+ dx)
1’ .
Also, reaction at panel point 2,
Ro= W (x, + )

or, R, =

" ,,
MU i i 3 2’3

Now, shear force wnlnn'm:‘ﬁl((-\_+)‘,_‘-) W o WV (x, + ¥) @)

’.’l‘:}{“"”’a_ﬂ,l = L 0 P e el 1 bEN e 4T

. R O o) LR S TMA BLAN O H
The change in shear force within panel(? MY ear e el
. 3 W x,
oy W +d) W W
av =,y HOEd) 4y T » AR

OF, 4t w1 _1r o Wil _Wdx _ o

! L »

rid

'

' i [ ivali “she: ] >cl to X musl
For the maximum value of shear foree, the derivalive of shear [oree with respect to x n
be equal to zero. Therelore,

W_m_y, '
L p
’ ’
or, W _ 11
l) . -
Therefore, the maximum shear force will oceur within panel whe. = load in the

preneb i oguat peavarase Jomd by the spun of the beam

Criterin for the maximum moment at any scction of & compound Leuin subjected to
series'of concentrated loads move from right to left,

A 1 B¢ D E F
AR 7.y A
A
S L LT BV
" 7'\4'._".-_,.. ! ‘ . * L .
: : DN
a5 :(_b_>: PEEN :{L’ﬁrL_;. :
l( 1 >n< 1 N
Fig. 6

A line diagram of balance cantilever bridge is shown in the above figurc. It is required to

obtain the criteria to determine the position moving concentrated Joads and hence to find
the maximum moment at a section I+1. As the louds move from (he right to len, the
Moment at seetion -1 will change. ‘I'he change in moment may be caleulated as:
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e change in moment due to movement of loads in between A und 13
! |

{ e
AN, = =LAy + Lir,a¢
« b
ads'in between B and C,

The change in moment due to movement ol'lo
o

o
AM, = =L IV, Ax 4+ =Wy Ax
d c
The net change in moment, , /
; ' i i .
DAL = AN, + AAy = == AT+ Ly, ax = =1V, o+ — IO (M
a b d ¢

From influence line diagram,

iz
h ¢
Therelore,
o .
I =-=1
)
Substitute this valuc in Lq (1), we have
1, A ¥,
b a b c d
Finally the Eq. (2) can be expressed in differential form as:

dM (U’ _I_ILJ+ (H’ v, J 3)
d\ b 7 b , d
| to zero. Therefore

To obtain the maximum value of moment, Eq. (3) must be equd
w, ) ,[H' I, J
i —-—+-! 0
b a) O\c d

w, I W, W )

or. -t — =0 )

r ( b u ) b( c d

If there is no load in right side i.c. in between B and C then Eq. (4) takes the form as:

m_ Moo
b a

w, W W

or b a a+b L

If there is no load in right side i.c. and C then Eq. (4) takes the form as:

in‘between B

”’ ",
Foo
[N (4
or, !'—,‘- = H’—‘- = ——-———-”I‘ + ”,l = l’—,:-
¢ d c+d L,

12
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i {o serics of concentrated
. : . beam subjected
Critegjp fgr (hi* (maxioyum shear of o floor L

loads move' from right to left.
Also, reaction at pancl point 2,

R = W, (x, + N7y, 3 Y 7 5: v B
el ,, L 7

Now, shear force within pnnc'(‘2-3) .
. W (x+dv) Fig. ﬁﬂ?\, +dx) @)
R I T R =

L '
The change in shear force withyd pepel(218) caryhp oblaincd by %mg Eq. (1) and (2)
r-\,&.f\ m '

(IV:’/:—Vlz :

PR Wdx  Wdx Fig. 5(b)
or, Il =".-V'=T—_lp—=0 . (e 4lx) e

7/ R | A | 4
or. v LI /'__\'_A_/\
10 L p Vs Uy ’Lll'

f\*’\

FFor the maximum valuc of sl ON crivi ) Wcl to x musl
A 1 1 : 3 1 s . T
i e el 1< [ R

be cqual to zero. Thercloreg

n
w_"w_y -
L p Fig. 5(c)
n m,

A Si"(‘)fﬂ)TSli-Pf)ﬁﬂcd (loor beam subjected to moving concentrated loads is shown in Fig. 3.
s seuiedite AP SHUsFR e AUnFie A TanA RIS IR Todde T
s};smmntmm"'j'ﬁmrg]quo‘gmi\qnsgfsc.mﬁic AR YR PR eroe o

5= the sum ol oads un the span.
114,= the sum of all the loads to the left of the pancl.
Cri(crw’fo '?I\‘é"}?lﬂ.(ﬂud ¥ hﬂﬂﬁé“l‘hﬁ Ri‘lll‘\qli jon of o youn( beam subjected to
series -sriJTisﬁﬁmsa a0 g T s GPPCHEN Aot b-
x> = the distance of the center of gravily ¢
L = span length of beam.
Before movemcpl: F

%l i '
ZM,,:J".\'—R,,:L-—-O;% 7> ”"_,95."-&

t © et . .
the loads within pancl to right panel point.

1l C n F

1 S DR S E
or Ry :-[?- i .l . :[‘I’\"' ‘ pr\"' ' erq\/\___L) R,
. . Q ‘0 LQY0 . QY0 H
Also, reaction atfmarterpoimt=; '\/l
Ro=T 0 sie bstee i ds
P LSt
Now, shear foree within panel(2-3) .
, , Wy ., IFx, g, |
l-,:ku_n-o_Rr:.—.—E-nu—T D)

,\-\]Q%t}i%g“_of balance cantilever bridge is shown in the above figure. 1t is required 1o

obtain the criteria to determine the position moving conccnlralé’(rl(\p\md;land hence to find
the magigpn. JPePE iy A I.ﬂ:g@ﬂ 1-1. As the loads mO\/'f—f m-the, right 1o le, the
momerfat section 1-1 will cfiange. The change in momentAnaebe€aleylhfed as:

N
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perivation ol criterian to obtain the location of whee! for the maximum tension in the
di;u;un.'ll membuer ol non-paralicl chorded truss,

o K7

e

‘ . : "W :
' ' H A X
S 4 : v

: H : A= ~ :
: 4 :
i :1',13‘-0000 :

! 0 QO =0
‘<'\i/.}: '.4-_\"

> Y] o
o..z.Z : : ..... ] PR YT
- . .3 L L, s ot L p ,|
¢ D aal s Ru .
a LT Rir .
Fig. 2(n) Fig. 2()

Considering the left of section 1-1
Before movement

o . Wx
Reaction at left support, R =%:—‘, Reaction at panel point La s Ryx =——}"—L

The vertical component of member force Sy of the member Uzl is obtaincd by taking
moment about O,

Z.\fl', =0
Iy

W
S (s+a+p)-—xs+—L(s+¢ =0
v ) Boxss B

s 5 Hx, (s+a) ;
§ == AL Q)
f L (s +a+ p) ¥l (S +at ]r)
After movement

W (x+ ()

Reaction at left support, K5, = , Reaction at pancl point Lz, R, = H"_(L*_‘L‘)

The vertical component of member foree Sy of the member ULy is oblained by taking

moment abéut O,

Zl‘!“ =0;
5,,(-' va+p)- “.(J:ﬂx.f + ”"('r": 'l!)(s +a)=0
} Wv+dy) s iy, +dv) (s+4a)
# L (s+a+p) p (s+a+p)
Subtracting Eq. (i) from Eq. (ii), we have

(i)

Wde 5 Wdv (s+a)
L (sta+p) p (s+a+p)

dy, =8, -S" =

13

.

Scanned with CamScanner

———




——'

(i)
. ", __(_\__';")
BT leaen) o leaed
OSSO TSR ) )
e BN
s mizine B ‘Ill)“»\‘—._“\ .
Minimizing EQ. ( o (iv)
W (sea)

— enshistusts

L

~3 L-
“

. ) vuber of Lruss
e | « diagonal memt
Eq. (iv) is the criteria for the maximum positive stress it the diat

with non-parmllel chord.

cerrace i diageronal member,
Derivation of criteria for maximum negative stress i il dingon

M |
Considering the right of section 1-1 ;
Before movement
. . Wy . . X
Reaction at right supponr, Ry = a Reaction at pancl point Ly , R, = Wy
: P
The vertical component of member force Sy1 of the member ULy is obtained by taking
moment about O,

S |

I'v *
S (s+as /;)-,—L"-x(s+l.)4 “—"\-'—(s+u+p)=0
P

v (s+ L) Ilx, (i)
n - =
Ls+a+p) p
After movement

’ R ' (x4 edv . . 'y .
Reaction at right support, 8,,, = (x + ) » Reaction at panel poim 1y, R, = 1’_'(_‘&
: r
The vertical component o member foree Sy2 ol the member U,Ly is obtained by taking
moment about O,

R
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:"'\,u =
Volvowa p) L (' i) wlo o t ) & ('l"")(uuo phel)
ll(l loll) (HI) ”‘(c’uh) (i1)
P TPy R
.'.uhlu.u:llnn e (1) Teomn L (1), s have

dy o ¥, (\ [ I) l
( )I. (v bard p)‘h o
L)oo
ah I. (l bl /;) p‘ o "
W (iv)

" L /; () 1)

Derivation of eriteria 1o obtain the location of wheel for the maximum tension in the

dingonal member of non-parallel chorded truss,

s Ris

Fig. 2(b)

”u ”N
IFig. 2(a)
Considering the left of section 1-1

Before movement
Wy ; . IWx
ZX Reaction at panel point Lz, Ky, =—;)—‘

the member UpLy is oblained by taking

Reaction at left support, Ko =

The vertical component of member foree Syt of
moment about O,

Y M, =0

S.u(-” a4 I’)-E’-{x -'——-—-(S )+, (s 4 X ) 0
’ P

. My s ll!\‘ (s 1) , (s 4'.\‘) : :
8§, — =1, (1)
L(srav p) - p (ravp) (s 4a+p)
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) . 1w (x L
1 (x4 dx) naa-tion at pancl point Ly Ry = 19, + k)
Reaction at e support, Rygy =— Reazhoid = r
‘f ce 3, of the L, is obtaincd by taking
cr lorce oyz

After movement

meinber Uz
The vertical component of memb
moment about O,

SM, =0

8,140 p)- e s ‘l")xJ + I+ 'I")(J-t ) Hl',(x +x, —tlt)= 0

I . ' ' .
¢ e v+ 41\') s _m (.\'l + (l\') (i+a) 1V, g "’: - dx (Il)
. L (s+arp) p (s+a+p) (s+a+p)

Subtracting Iiq. (i) from LEq. (ii), we have

dy, n¥, =8, = L : + i —!LL (s+a) e
Lsvarp) (+rarp) plsta+p)
o, {u' . I, "W, (s+a)
ot ] a—— + -1 =0
e L(ssasp) (s+asp) p(stas+p)
WU Misra) (iii)
Lo s P s

l:g. (1v) is the criteria for the maximum positive slrcss‘ the diagonal member of truss
with non-parallel chord.
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Criteria for truss without vertical chord

o Ui, U U
' |} 4l
Y NAVAVAL
\7.\.\\‘- ! ! —
A L
+——l—n

4
: I\, /1‘__,__1‘;].. . L ‘ :
| R !
be— 0yl |
I i A N
I r ! I
L . |
| : |
| I
‘ IL for UU;
WS
Before movement Uyt
e . A U
R"’.SUL—I , \\‘/LI' Lq
0 L
Z‘\IL, = 0; t\LL‘D L’l { ?ﬂ
Wx .
R, a=IVyx - Ile-Sh=0
o I)
7, . 7 ¥ ' .
s, =E'_‘ﬁ_w|“_l__._""‘r.i )
LI nh ph

After movement
Wy + v
Ry = —(—L——)

Y M, =0
Roga=10,(x + dx) - ﬂ—(‘*)—’“é‘—)c -8;h=0
l .
. (v+dx)a  Wilx+dy) W,(x, +dv) e
’ L h h P h
Subtracting Eq. (i) from Eq. (ii), we have

I ’ ’
ds =8, =S, =[—’-"i—-”—"—‘”—!-(-'-]d\'

d _(Wa W Fhelo
de L Lh b oph -

",
. 14

Wy
+ o ¥, = P
—= L= A ( when c=-£)

[ ) u

\

(ii)
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[ ion in the
¢l for the maxiy" (cnsio

he
ation of W
(eria. (hpbtainathe 10‘-; oy
Duwmi'on of g h.uel'uﬂO'dﬂ y

diagona! imerhtles aMiin- p’;

Minimizing Eq. (iii) as - )
w ;‘xq)
Tln r
| i< al L Wl member of truss
S
' : nmuuum positive squs )
Eq. (iv) is the critcria for the W

with non-parallcl t.hord :

—_—

o, 1A Rl ,1
b —
- v ‘ c Or

al member.
l)crnutmn'ufcrm-n-cfgmz\/ am&ﬁ}vﬁ)n?ﬂ?n? il me

- \ »
O =2 _ s - :\\ by \g V [ \A L
1 _/‘ L L;ll f-_L o Lle A Ll R '@—
R il B
F ,[Nz Lug Fig. 2(b) ¢
Considering the lc(l-ol' \omt'n,k‘]‘
Before movement: Q0O 0O Q:A
Y ¢ L

Reaction at [eft support, }f'.".‘--*%# dretio 2 int Ly, R —-I-‘-/-)& . W,

The ventical cmn'p'dl;t:l—ll ormun f Hireds 1O hE ptember 3 0Ns obl.upud bat@;in;
MoNient aboul- ;- === -=---couis. &Rl C .
Lﬁgﬂfvr-“-ﬂ i >: ) >T " X - r

L 13
S,‘(s+u+p)—-xs+ (s+u) 0
Consulcrmh,thc ru‘ itof w&?n 1')1
Beloresnov il i
= ?“l?'}»taﬂ; p (egp) ) 0
A¥ceebacvatinih suppor, R,,, =— R)c:xcuon at panel point Ly, R, = L al
I\N4 e AR

Revietionldr CupOntRof o Tored SRR RVRLRPI, 3 lsﬂabumﬁx'%r‘s}mn .

f :gmgg\ nt]oul 0. &

?ompomnt of mem

ber force Sy, of the member U,L; is oblained b
moment \1(5 ‘

EUﬁ,a—Dp)—ax (s+ l)+—~(s ta+p)=0Q

\,,S,t +a ”)) ( ‘:)—) l-I—(:‘&)(H a)y=0 (l)
(v +K fH'p P !\ +cl\! (s +a) -
q v
Aﬂcl‘ mo‘Tm?" (t +d+ [)) () (‘ + + [)) (“)
Hubtauing g6y epporig i \wha\il-) » Reaction at pancl point L, , LA d)
0m=

l l“. \),IUL ll CL Jn[)dﬂtml Oﬁ n]LI“u ‘li\(Q @ ¢ cmober 3
\ ey Of 1S i y a \
momin “ll{ o ; ( ’ . lh men b U L] 1S ObiaIHCd b lc ‘\|ng

¥ taking

I
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As o unit load moves frois

(e B, drat influence line dingrams for siress in
ol members a, b, e, d and ¢ ol the i'ullm\!ing lrussus, ’
n
ceus _ d i
U )
/ ’, 14 ¢ 1 .L"U' N \x 40'
6, (14 A A 0.
8@30'=240' o Rad
g w0 g Tl sew 2
1 1 1
'L r‘*nw . rUlU}Q‘\:'\‘:/'/J]
' ' ' | U] :
eSO 3l : i ' :
A T P S
; ACEEE p o Merh=— =
: PN : ‘ A "
: v baw : : T :
: : 1.406% ' :/:-\':
: : ' ' ILforey T T h
I for ¢ & e ! O A :
: ] ' ' : P : : H :
' :‘/\ ] IL I'urd‘/;\' \ v \
I for o} —— i L’/’))\.ﬂ.". '
S S Y2 : G
] ! ' —
: : /:\: 0.8
I fwee s

/

0.467"

Q.2. As a unit load moves from A 1o 13, draw inlluence line diagrams for stress in
members a, b, ¢, d and ¢ of the following trusscs.

i T
SN
¢ IT1860 N it pas'=200 -%r
lv ()\ 4 S Y

emmeep -

- . P -
a
en| f-a==
N O
o=

Q.3. As a unit load moves from A to C, draw influcnce line diagrams for stress in

members a, b, ¢, d, ¢, a;, by, ¢1, dy, and ¢; of the following truss. Assume support
at Casaroller.

|
bl (] /\JOI
0 T Ak .
| .
S|« Hea 20" = 1RO
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Qo As aounit load move

¢ ftom A (o 13, draw inlluence line diagrams for stress in

members a, by ¢, d, ¢ an, biy ¢y di, and ¢y of the following (russes, Assume
support at C as a roller,

“ v
b € /[:40'

. S 1 I 1 &

< & ROLRL AN >| < # md0'= 140 ﬁ:
”. It o f é
I, for A : :
I e e ;‘* E
1L fe ot : E
N e | :

.
LL N (L

11, Cave b,::

”. fiw ) -
.

I, for o}

esmesmamany

W.lwe, "

R TR PR

:

618Y

A
I

Q.5. As a unit load moves from A 1o

0,469

C, draw influence line diagrams for stress in

members a, b, ¢, d, e, ay, by, ¢y, dp, and ¢; of the following truss.

¢ a0
i }4 / ¢ N
/ ! b - T ! 40
i 7]
i ,\ “' 1l ‘ W X “
T b"

] p 41860 \1, Rid30'w240' r@w

~ P Y

Q.6. As a unit load moves from A to C, draw influence line diagrams for stress in
members e b, e, d, ¢, ar by, crody, and g of the following truss.

- b,
N
‘ €y o'/ Ly p
J2 o N
b y dl C
Jd, \ P a I \
i t '('
. yeta
( 4 El.’l"‘ﬁn' >!< 4] n‘ZS 100’ 5
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i " Q7 As a it load
moves from A to C, draw inlluenca

line diagrams for siress in members a, b, ¢, d,
eoarhy e dy and e of the following truss.

A3 28'=2000
\l h 1 >k:
] 1t D <
'_, a1 800" >| A “ / ‘
-~ U <0’ w‘
0
3

Q.7.

As a unit load moves from Un to U,

draw influence line diagrams for stress in
members U, U and U,

Us of the following truss. {(Shedd & Vawter, p. 277)

t, t, t,

U, , i, fl
M:\/:\/:\’/\/ \ @ IU’
Al 1] !
T TN S T Ly L
. ' 1 Bae 14y -
R g
vooLng . '
L] ' . L]
) ] ] ) '
H. for Uy Uy I 3 I i
' ' ’ '
' ! '
N ' ) .
‘ M 1
. . .
I for Uy Uy 0 0 '

subdivided Trusscs: . o o
?}ugd“/‘\sca unit load moves from Uy to Uye., draw influence line d;‘a%,rfu:_:)smfﬁ:i:igrﬁs:‘::
- members LyLs, UUg Uds, MsLg, UL, UsMs, and AfsUg of the 58,
(Shedd & Vawter, n 280)

< - 7 T |
AN v _C’
: HE 16620 = 320' _L,.
IL for Ll / T ‘ :
for bt ' ¢ |.2‘A_....:N\ :
. /4 H ' : : "
11, for U,U, :'— 6.88‘5_\\ :.
1L for UMy e g g :
: ot L T T
IL/U' ,",L. :R :‘/0-615\ : :
: 035 |
] ' ’ .
”.f(!f U.l.. l—\_/ l; : ..
: 0.25'1 1N\ ;
I for UMy i :
: roo06d" :
; N . :
IL[ur.\!,U.lr— T
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