Q.1 incase of web crippling, the dispersion of load

from bearing plale takes place at
fa) 3 by &
c) 45° {d) ¢

Q.2 As per IS : 800, in case of a plate girder with

vertical and horizontal stiffeners, ihe greaterand

fesser unsupported clear dimension of a web
panelintarms of web thickness ‘7, should be
{a) 18O and851,

(b} 270t and 2201,

{c) 2701, and 1801,

{d} 4001,and 2501,

Ellgclive flange area in lansmn et a pkala girder
is equalto

@ A O A+ o

(< &+§E

@ A+G
. Q.4 Economicaldepthol a plalegirder corresponds
to .

{a) Minimumweight

(b} Minlmum depth

{c} Maximym weight .

{d} Minimum thicknoss ol web

Q6 Minimum thickness of web in plate girder, when
plateis accessible and alsoexpased taweather,
[:3

{2} 5mm
(¢} 8mm

{p} Bmm
{d} 10mm

Q.8 Web crippling due lo excessive bearing siross
can bo avoided by
{a} increasing web thickness
{b) providing suitable stitleners
{c} increasing the length of bearing plates
{d} none of these

Plate'Girder

Q7 As pec iS5 : 808, for compression llange. the
outstand of flange plales should not xceed

(@) 12t . {by 16¢
{® 201 : (@) 25¢

0.8 Forces acling on the web splice of a plate girder
ae

{a) oxiallorces

(b} shearand axial forces
{c} shearand bending forces
{d) axial and bending forces

Q8 Rivels connecling llange angles to cover plales
ina plaia girder are subjecled o
{a) horizontal shearonly
{b) venical shearonly
{c) bolh{a)and (b}
"(d) none of thase

Q.10 Inlermediate vertical stifeners are provided in
plate girdets o
{a) sliminate web ouckling
{0} eliminate local buckling
{¢) transfer concentrated loads
{d) pravent excessiva deflection

Q.11 The thickness of web tar unsiiffened plate girder
vith clear distance 'd betweenihe flangss shall

nol be less than
d
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Q.12 In a plate girder, web plate is connected 10 the
flange plaies by filet welding. The size of Ihe
filtet weld is designed lo safely resist
{a} bending stresses in Ihe llanges
{b) vortical shear force al lhe section
{c) horizontal shear lorce between lhe ffanges
and the web plate
{d) forces causing bucklingin tha web

Q.13 Inplate girders

{a} atarge number of cover plales ara provided
over llange angles so lhat cunaited flanges
matchas the bending moment diagram
exaclly

(b) alleasl one cover plate should extend over
lhe enlire span so Lhal rain water may rol
enter and corrode the connections

(¢} aminimumolona third ol flange area should
be provided in flanga angles and balance in

) flange cover plates for stability
(d) Allof these

0.14 A slee! welded plate girder Is subjected to a
maximum berding moment of 150 t-m. Il
maximum permissible bending sirass is
1650 kgfcm® and widlh Is-B mm, then mest
economical depth of the girder will be
{a) 107cm ) 118em - !
(¢} 100cm (d) 60cm

Q.15 Buckling of web occurs due {0

{a) diagonal compression duatoshear

{b) longiwdinal compression {triangular
distribution fram the neulral axis) due Lo
bending

(c} verlical compresslon dug to concenlraled
loads

{d) Allof the above

Q.16 The moment of inerlia of the pair of verlical
slilfeners aboul the centre line of the web should
not be less than B :
(@) 1.5d383C {b) 1.5d2RC
©) 1.5d%%C? {d) 1.5a2C3

* where, 'f is the minimum required Lhickness of
the web and 'C'is the maximum permitted clear
distanca belween verlical stillener for
thickness 'f.

Q.17 Consider the [ollowing statemenls in respect ol
design ol web and flange splices:
1. Flange splice shall be designed for aclual
BM at the section.
2. Flange splice shall be designed to resist the
actual shear af the seclion.

3. Web splice shall be designed lo resisl the
actual shear at the section.

4. Web splice shall be designed for actual BM,

which of thase slalements are cotrecl?

(@) 1and3 (b) 1and4

{¢) 2anda {d) 1.3and4

(.18 Consider the following statements with reference
loplate girder when horizonta! stitteners are used
in addilion Lo vertical slifteners:

1. One horizontal sliffener shall be placed on
the web al a distance trom the compression
llange equal 10 2/5 of the dislanca of NA rom
lhe compression flange.

2. Harizontal sliffeners should nol be provided
in pairs.

3 Second honzontai stiflener shall be placed
atthe neulra] axis of the girder.

which of Ihesa statéments are correct?

(@) Balh2and 3 {b) Both tand3

{c) Both1and2 (d) 1.2and3

Q.19 Bearing sliffeners are provided at

1. the mid span

2. “where maximum bending moment occurs
‘3. the support
4, Ihe pointofl application of concentrated foad
Which of these statements are correct?

" (a) Both3and 4 {b) Both 1 and A4
(c) 1,.2and4 {dy 1,2,3and4

Q.20 Web splices are of following lypes:
1, Rational splice
2. Shearsplice
3. Momeantsplice
Which of these statements are correct?
{a) Bolh1and2 {b) Both2and3
(c) Both1and3 {dy 1.2and3

Q.21 Il Wand L are Ihe lotal superimposed load and
the span of a plate girder in metres, lhe
approximate self weight (M) of the girder, is taken

as
wL s
= M= —
@ M |oo ® 200
wi
M=
© M=z @ M=y



Q.22 Lengtholanoutstanding leg of a vertical sliffener,
may be laken equal lo
{3) 1/15" of clear deplh of the girder pius 15 mm
{b) 1/201h of clear deplh ot the girder plus 20 mm
{c) 1715 of clear depthof the girder plus 25 mm
{d) 1730" of clear depthof he girder plus 50 mm

Q.23 According to IS 800 : 1984, the minimum
lhickness of a verically sliflenaed web plale, shall
not be tess than

d
@ % ® 355
d
© 725 225 @ 250

Q.24 I gis the distance between lhe {lange angles,
the vertical stilleners in plate gnrders are spaced

not grealer than
@ o (b] 1.25d
) 154 (@) 1.75d

Q.25 If A is ihe reaction on W6 bearing plale, the
minirum moaent ol inertia of Ihe beanng sliliener
provided al the support of a plate girder of overall
depth O, maximum thickness of the compression
llange T, carrying latal load W, is

TR Or_R
@ wmrw O mw
or A or W
© 356 %w @ 2567

Q.26 A symmoirical pfale girder has been fabricated
wilh three equa! plales. It a circular hola of
diameter equal 1o hall of ils heigit is cenlrally
culinthe web, then what s tho approximate ratio
of the strength of this punclured girder to that of
the original girder?

{@) 93% (b) 85%
{©) 75% (d) 56%

Q.27 Al a section along the span of a welded plale
girder, where Ihe web is spliced, the bending
momenl is M. Il the girder has lop flange, web
and bottom flange plales of equal area, \hen the
share al 1he bending moment which would be
taken by the splice plates would be

(@) M {b) M3
e} Mz {d) M3

Q.28 According lotha Indian Railways Code, inrespect
of steel girders of singla rack lor Metre/Broad
Gauge, the impact faclor for a span ol 6 m is
(a) 05 (b) 0.82
) I (dy 1.25

Directions: The following ilems consisls of (wo
slalemenls; one labelled: as ‘Assertion (A} and the
other as ‘Reason (R)'.You are lo examine lhess (wo
slalemenls carelully and select 1he answers lo these
ilems using the codes given befow:

_ Codes:

fa) bolh A and R are wue and R is the correct
. explanation uf A
{b) both A and R ara true bul R is not a correct
explanalionotA
(c) Aistrue bulRis false
() Als false bul Rs tiue

© Q.29 Asserllon (A)‘: In a plale girder of unitorm cross-

section. inlermediale vertical stitfeners are
pravided al closer spacing in the middle rather
than at the supports.

Reason (R) : Intermadiate verlical stitteners are
provided to prevent the web Irom buckling under
acomplex and variable stress siluation resulting
Irom combined action of shear lorce and bending
morment.

0,30 Asserlion (A : The lange area method of design
ol plate girders is an approximate mathod.
Reason (R) : Bending stresses in compression
and Iension llanges are assumed to be lingarly
distribuled.

Q.31 Thedeplh of plale girder (or long spanis usually
(a) -1/6 ol span {b) 177 ol span
{c) /8ol span {d) 1/100of span

.32 When verlical inlermediate sliffeners are
subjected to bending momenis duc to
eccenlricily of veriical loads, their moment of
inertia {in cm*) is increased by

[a) 15@91‘ o 150MP?
&
© 175MD @ 25M7
£t
\M‘lere,

M= the applied bending moment in kN-m
D= overall depth of girder in mm

E= Ycung'sx modUlys in MPa

t = thickness of wab in mm

Q.33 Fora weldeb ﬂ‘! girder wilh vertical slifleners,
whatis the maximum depth of web provisionable
in design when the thickness of tha web plate is

5mm?
{a) 425mm (b} 1000mm
{c) 1250 mm {d) 2000mm _
Q.34 Minimum spacing of vertical stiffeners is imited to
(a} df4 ) d3
{c} o2 d) 2a073

vihere dis the distance between lfangs angles,

Q.35 Which ene of the lollowng Is correct?
An.intermediate vertical siiiforier connected to
Ihe web is designed lo withstand a shearing force
of nol fess than :

1
@ ) 1—5}3‘2—
2
@ = 125'1 @ 12’?

where tis web Ihickness in mm and h s the
outsiand ¢f slilfener in mm.

Q.36 Shear buckling of web in plale girderis prevenied
by using )
{a) intermediate vertical slifiner
{b) horizontal stifiner .
{€) bearing stillner
{d) 'none of the above

Q.37 Horizonlal stiffner ina plate girder is provided to
saleguard against
(a) shear buckling of web plate
{b) 'compression buckling of web plate
{c) yielding
(d) all of the above

{1.38 The angle of dispersion of a concenlrated load
onthe liange lo the web plate of a steetbeamis
{8) 90°with the horizonlal
{b) 60°with thevertical
{c) 45°with the horizontal
{d) 30°withtheverical

Q.39 The allowable shear swess in stiffened wabs of
mild slee! beams decreases with
{8) decrease in the spacing of tha siifiners
{b) increasein the spacing of the stiliners
{c) decreassin effective dapth
{d} increase in eftective depih

V,Q.do Consider Ihe following slatements: :

Horizonial stitfener is provided wheg
.71 -The depth of wéb s small :
T2 Tendency of web buckling is less. |
3. Verlica! stifieners become looclose.
-4, - Only thin plales are available for web.
' Which of these statoments are correct?
- - {3} Yend2 - (b} 3and4
€] 1,2an94 @} 1,3and4

Q.41 Insteel bridges, for span lass than @ mand class

o Mmadangtorvmeeledvmdes lhe;mpactiamar

15 takenas
{a) 20% {b) 25%
€} 30% {d) 35%

Q.42 Ina plate glrder, flange angle should be
(a) Equatarigle saction
{0} Unequa!angle withlong leg horizontal
{c) Unequal anglewith shortleg horizontal
{d)} Abulbangle

0.43 List-t contains some elements in design of 2
simply supported plale girder and List-ll gives
some gualilative locations on the girder. Malch
the items ol wo lists as per good design practice
and relevani codal provisions.

) List-l
A. Flangesplice
 B. Websplice
~ C. Bearingsiitfeners
D. Horizontal sliffencr



1. (&}
11. (b}
21. {c}
31, {c}
41. (b)

Listdl

1. Atsuppors

2. Awayfromcenire of span

3, Awayiromsuppon

4; Inthe middia of span

S. Longitudinally somewhecein the compression
flange

3.(c) 48 5 ()
13. {d}
23, {b}
a3, (b)

43. (&)

2. (o}
12. {c)
22, {c)
32. {b)
42. (b}

Erpnnoions SR

k xp!
2.

14,

c} e

The maximum clear dimension of the panels
tormed by the intermadiate stitiness should not
be greater than 270 {and the lesser dimension
of panel should not be greater than 180 fwhere t
is thickness of the web.

(e}
S
" [be2nB)t
S R
® " bibearing plate length}
(b} .
For tension flange, itis 20 ¢,

{b}
Most economical depth of the girder is given by

f M
- L} }—
¢ fb.t‘

M= 150 t.m= 150 x 107 x 100kg-cm
f, = 1650 kgfom?
t,=8mm=08cm

Codas:

ABCD
@ 2 3.1 5
Ly 4 2 13
&y 3 42 1
@ 1 5 2 3

$ , WAmm

8. (c] 7.(b) 'B.{e) 9 (g} 10.(a)

14. (b} 15. (@) 16.(c) 17.(a) 18.(b)
24.(c) 25. (b} .26.-(b) 27.(c) 28. ()
84.(b) 35. (d) 36, (a) 37.(b) 8. (H)

27.

19. (8} , 20. (d)
29, (d) 30.{c)
39. (b) 40. (b)

~di='1: -’150;-:10"5:100
N TIE50%08

= 117.26cm= 118¢cm.
(b}

The first horizonlal stiffener is provided al one
filth of distance from compression flange to the
tansion flange if required anolher stiffener is
provided atthe neutral axis.

{c)

—a—

Bending moment taken by wab,

fo
M“= MK—;-

28.

30.

n,

3a.

[log

L=
Moment ol inectia of whole seclion,
o by
J= T2—+2bl‘>((§]
Neglecling moment of inertia of llanges.
L '
12
w
- mxJd2 M
M, = Mx E =
o2
(b) .

For broad and melre gauge wilh singla frack,

. 8
impactiactor = 0,15 + ——
P oL

Subjecled 1o maximum ol 1
For, L=Bm

Impacl factor = 015+ %

=0.15+ 067 =062
(e

In the llange area method, the bending stress
dislributlon in the tension and compression llange
is assumed to be uniform

M= Td, = Agpd,
A=
Oyt
{c)
The depih of plate girde|r usually varies from 1/8"
to /12" ofitsspan . -~ - 4
{b}

Vertical slifieners are requiréd in awelded plate
girders when

34,

35,

38,

42,

d
‘E> 85 and 5200
w w

00> 85%5 = 425mm
O S 200 x5 = 1000mm

(b)

Varlical stilieners are providad at the spacing of
0.33d lo 1.5 d where d is the distance bowwean
the flanges ignaring lillels and il horizonlal
sliffeners are also provided @ is the maximum
clear depth of the web. Spacing can be reduced
near the supporls where the shear force is large
compaied to the cenlre of the girder,

(b)

As per clause 6.7.4.6 ol IS 800:1984,
intermediate horizontal sliffeners not subjected
lo externalloads shall be connected to wab by
rivels or welds, so as lo withstand a shearing
force, belwean each component of the stiffener
and lhe web of not less than

1252 i

(b}

As per IS - 800, whare a load is directly applied
o a lop flange, it shall be considered as
dispersed uniformly at an angle of 30° lo the
fhorizantal, i.e., 60° wilh the vertical.

(b}
Urequal flange angles with fong horizontal legs
are provided lo serve 1he [ollowing purposes:

1. To increase \he moment ol inertia of the

seclion, and
2. A large lenglh is available for making the
conneclion with the llange plalc,



