~ The ordinales of influence line diagram for
© bending moment have dimensions of

(2} length

- {c) lengihlorce

a2

) force
{d} -none of these

A uniformly distributed load longer than the
span of a girder moves from Jeft 1o right. The

" maximum bending moment at the centre of the

Q3

Q4

" {c) Both1and 3

spanoccuss when the unilormly distributed load

occupies

{a) whole span of the girder
{b) right hall span of the girder
{c) lefi hall span of the girder
{d) ncne of these :

“A Ihrea hinged parabolic arch™is carrying &
“uniformly distributed load aver Iis entite span.

Any seclion of he arch is subjecled lo
1. Normat thrust i

2. Shear force and normal thrust

3. Bending moment

Which of these statements Isfare correct?
{@) Only 1 {b) Only 2

{d} MNone of these

For the conlinuous beam shown in ligure, the
influence fine diagram for support reaclionat O
is best represented as
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Q.6
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Structural Analysis

ILD and Rolling Loads
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(d) - 8 D

Which one althe lollowing diagrams represents
the influence fine for tarce in the member oe?

C._ D _E

© m
(@

A unilormly dwslubute‘:j Iivéload of 60 kN per
melre run of length 5 mgtqrs moves on a girder
of span 16 metres. Whalis the maximum pasilive
shear force at a seclion & metres from the lell
end.

@) 140.625 kN
c} 90.625 kN

Tha wheel loads 200 kN and 80 kN spaced
2 melerapari move on a girder of span 16 metres.

(D) 65.625kN
{d) 45.625 kN

Qs

a9

What is ths maximum bending moment thal will
oceur at a section 6 metres from Lhe lell end?
{a) 980 kNm (b} 1020 kNm
(c) 900 kivm (d) 1000 kNm

Influence line diagram for a russ member is
shown in the figure.

Arca : 20 units

R 3 !
Posilive values indicate tension. Dead foad of
the truss is 20 kN/m and the live load is 10 kiNfm.
Live load is onger than the” span. Maximum
tenslle force in tha membar Is:
{a) 600 kN {B) 400 kN
{c) 300 &N -:d) 200 kN .

A Warren truss is supported as shown in'the
given ligura. Which one of the following dlagrams
reprasents the influence Iing for the force in
member u:,u‘_
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Q.10

Q1

1

Q.12

Q.13

Tha influence line for hotizonlal thrust of & two-
hinged parabolic archol span ' and rise *h" will
be as shown in

(a)

il

o

A
© [a.

- (d) None of the above

Three wheel oads 10t, 261 and 24rspaced 2m

. apart roll on a girder from felt to right with lhe

10t load teading. The girder has a span of
'20 meler. For the condition of maximum banding
momenl at a seclion 8 meler lrom Lhe lell end,
ta) the 10tload should be placed attha section.

- (0) the 261 load should be placed at the seclion,
{¢) the 24tlcad should be placed atthe section.

{d) either the 26t load or the 24t load should
be placed at the seclion.

The Muller-Breslau principle can be used 1o

1. detarmine the shape of theinfluence line

2. indicate the parts of lhe structure 1o be
loaded to oblain the maximum eliect

3. calculate the ordinales of the influence lines

Which of the these stalement isfare correcl?

{a) onty { {b) both1and2

(©) both2and3  {d) 1.2and3

A beam with a cantilevered arm BC supporting
alreely supported end span CDis shownin the

figure. Which one of the tigure represents the

influence line diagram [or shear {orce at A

A 8
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Q.14 Which one of the following is the influence line
lor the forca in the member UL, of the plane
pin-jointed frame shown in the figure given
below?

5

16

47

(c)

The maximum bending moment when a train of
point loads crossing asimply supported beam
occurs when lhe load is

(a) alone third span

{b) at mid spen’ ,

(¢} the poinl lead under consideration and (he

C.G. of Irain of point loads is equidistant
from the mid span

{d) atone quarter span

Which of the !ollowing slalemenls arp

CORRECT?

1. MuHEf_-Bmslau Principle enables the
determinalion of Influence line experimentatly
aswell.

2. “Influence fine of defleciion g¢ any point in
stalically determinale beam is linear

3. Themoment distribuion, slopa displacemenl
and malrix melhods can be applied to
compute the ordinates gf influenca line
diagram al the required locations.

4. Influence lir.ues €annot be drave with the help
of virlual displacemenis by making use of
the principle of virtual work,

Select Ihe correct answer using the cades given

below

(@) 2and3 6} 1and3

(c) tandd {d} 2andq

Assartion (A): Influence line diagram for S.E at

the fixed end of a caniilever ang SFp due founil
load at Ihe free end are same,

Reason (R): LD for BM at tho fixed end of a
cantitever and BMD due 10 unit ioad a1 the Iree
end are same.

@ Both Asserlion {A} and Reazson (R) are
ingdividually true and Reason (R) is Ihe
correct explanation of Asserlion {A&).

(b) Both Assertion (A) and Reason (R} are
individually true but Reasen (R} is NOT the
correct explanation of Asserlion (A),

{c) Asserlion (A)is true bul Reason (R) is false.

{0} Assertion (A}is false bul Reason {R}is true.

Q.18 Whatis the area ofinfience fine diagramfor the
reaction al ihe hinged end of a uniform propped

canlitaver beam “\ n{?
L L
{a} 3 9] 3
3L
{c} %‘ @ Iy

Q.19 Consider tha [ollowing stalemenis and find the
correct slalement(s) regarding the use of
influence lines.

1. To sludy the efiect of moving loads on the
struclure.

2. Tocalculale the value of stress funclion with
ihe crilical load condition,

3. To (ind the position of live load for the
maximum value of a particular siress

function.
(a) 1,2and 3 {b) Tand2
©) 1and3 {d) tonly

Q.20 Fourwheelloads 3kN, 4 kN, kN, 6 kN spaced
2 m, 3m, 3 m aparl are moving on a simply
supported beam of span 24 m with 3 kN load
Teading [rom lefs 1o right. To find maximum. BM
at 18 m from lelt supporl, the load that mus| be
placed at the seclion is
(a) kN {b) AKN
{c) 5kN {d) kN

i

% L0 and Rolling Laads

1.(a) 2. (e} 3. (8) 4. (o} G5 (d)
11.(b) 12 {d) 13. (a) 14.(b} 15. (€}

21.{c) 22. {b)

Q.21 Consider the [ollowing statements:
For the N-girder shown in the given figure, LD
{or lorce inthe member LU, is oblained by~
1. mulliplying the ordinate of iLO lor shear in
the panel LiL, by sec4. Co
2. dividing lhe ordinate of ILD for moment al
L, byt,t cos0. Lo
3. duiding the ordinate of ILD for moment al
Loy, U, o
v,

Y, Uy !

L
4 L, i, '&_

Of these slatemsnts,
{a}) only3is comect
{b} 1end3arecorrect e
{c} 1and2arecorest e
{d) 1, 2and3are corect '

Q.22 Shaps of influsnce line diagram for bending
moemenl at Oin a symmetricat two hinged arch
as shown below is .

6.(8) 7.(a) 8.(b) 9.{d 10.{v)

16. (8) 17.(c) 18.{d} 19.(a) 20.(b)




D and Rolling Loads

1.. [4:)]
* Simply Supported Beam

M = -{K[L-,!I'
. So dimensions of M,is tsng!h

3. (a)
Threehingedmncmmngummenhre

: spmcameszemmwanta‘lanysaﬂm Henca' .
rata of change of BMis glso 2eroi.e. SF is also -
zero. Thus itis only designed for normal thrust. -

4. (¢}
Tha LD lor suppont reaction st D canbe oblained
by giving unit displacement in the direction of
reaction. The defleclad shape of beam will
represent ILD as in ligure {c)

5, {d}
Member DG will develop Iensile farce only when
the foad is on span FG and GH, The maximum
forcein the memberis induced when the load is

at G. Thus ILD is given by ligure {d}.
8. (a)
We must first draw the influence ling diagram for
the SF al the section-D.
f’ i
b g s~ 10 m—f
i 18 i

| Z
g -

L

Lﬁm—-‘f-*Sm-F—Sm—T

For maximum pasilive SF at 0, the loading should
ba applied as shownin tha ligure.
Maximurn positive = load x area of ILD covered

by load.
SFalD .
5 5
60.‘(—(3 —G]xN
115¢m 140.625 &N
(a}
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§x10 = E1..| nits
16 4
Bysesing the ILD, itis clear hat for the BM al O
lo be maximum the heavier lpadi.e., the 200 kN
toad should be placed at D. The ather load i.e.,
the 80 kN load should be placed at 2mon the
right side of D,
~ Maximum BMat D

gl |

5

= 200x—+80x3

FUNTY

= 990kNm

Ordinats of ILD =

(b}

Tensile force due lo DL
={20~ 10} x 20 = 200 kN

Maximum Tensile force due loL.L.
=20 x 10 =200 kN

Thus maximum tensile {orce
=200 + 200 = 400 kN

10.

11,

(d} 15.

Inlreduce a cut lhrough LU, UL, and L, The
member lorces of Lyt, ang L4t pass through
support at L. So when load is at Ly, L,, L,, Ly
and L,. the lolal moment of all the forca except
force in Uyt, on the right part of cul section is
zero. So from moment equilibrium (he: forca in
Uy, will remain zero when load is belween L,
and L, Whenload is at L, the (orce it member
Ut :

xS g8
a

(b}
Figure {a)is the ILD of harizonial thrusl for three
hingad arch,

{b)

Maximum bending moment at a seclion occurs
when a particular load is on the seclion which
changes tha ratio /L ,>f/L10 AJL, < AlL as
the load passes over the saclion.

A < 8
e £

Ly =8 M

! L,=20m )

where R, is the resultant of fead on lell side of
seclion.
Resultant of all loads (R)
=10+ 26 + 24 = 60t
60

R
I--2‘6=3!lm

When 10t load crosses section C.
R =26+24=501

R, 50

== —szsrm» RiL
L ‘
When 26t load crosses lhe seclion C
R =24
i =— =31#m=RL
4

It means that maximum bending moment is
oblained when 26 rload is on lhe section.

18.

()

Absolule maximum bending moment occurs
when position ol load lrain is such thal centre of
span is mid way between C.G of load syslem
and load under consideration,

G)]

Propped Canlilever beam

1
--——:—-l

Al ! R
Let unit load at dislance x from support A moves

B8

“flom Alo 8.

Let Abe reaction when unit load is at x distance
from A

Usidg compaiibi!ily al suppon 8; .
RP

& 251" ‘)"_
LaEeel,
Pl3 2 2
LD farR
o h— —
y
dA

Let Abg area of ILO for A. Consider an alement
de at dislance x from A

K dA = ydx

Integrating both sides; we get

32 RSP
foreprc- 35+ -5

1[£+£i_£]_3[£+1‘_-£]
Pliz e 8l  Fli2 6 8

2+4-3
- a5

A= —

8



20.

21,

(o)
Avg. Toad on AC | Avg. load on BC
() When of Eo5¢4'3=1 o
lands on AG 18
{il) Whon I8N 5451'4:1_5 ,i
05505 sockn 18 1 ]
(iil} Yhon 4 kN L’Sﬂy_ ‘4¢3=Z
Seas0s saclion 19 1 & 6

{c}
The shear in panel will ba balanced by vertical
component ol force in LU
Fcost = Shear
= F = Shearxsec8 .-

22,

Momenl al L, can be divided by lhae
perpendicular dislance at member L,U, 1o get
ILD al for shear force In L5l
M,

. Ordinate of ILD = i

: Lolyc0S0
(b
For two hinged arch, the bending momenl
influence line due 1o horizantal thrust will be non-
linear ang beam bending momenl influence fine

will belingar.
: (1] ]



