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15162
4Hours/ 100 Marks Seat No.

Instructions : (1) All questionsare compulsory.
(2) Hlustrate your answerswith neat sketcheswherever necessary.
(3) Figuresto theright indicate full marks.
(4) Assume suitable data, if necessary.
(5) Use of Non-programmable Electronic Pocket Calculator is
permissible.
(6) Formula sheet isallowed.

Marks

1. A) Attemptany three: (3x4=12)
d What arethetypesof loadsto be considered while designing the steel structures?
b) Draw any four typesof structural steel sections.
c) DefineLimit stateand statedifferent typesof limit Sates.
d) Statewith sketch different singleand built-up sectionsof structural steel membersused as

tensonmember.
B) Attempt any one: (1x6=6)

a) Designasuitablefillet weld to connect atie bar 80 mm x 8 mm to 10 mm thick gusset

plate. Design thejoint for full strength of thetieand assumeweldingon all threesidesas
showninfigureno. 1
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FigureNo. 1

Takefy: 250 MPa, ¥y, =1.1andf, =410 MPa

b) Two ISA 80x80x6 isconnected back to back on either side of 10 mm thick gusset plate
usingfillet weld. Determinetensile strength of member fromyield criterion only. for ISA

80x80%6, A = 929 mm? C,, = 21.8 mm. Take f, = 250 MPa, Ypo =1.1 and
f, =410 MPa

P.T.O.
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2. Attemptanytwo: (2x8=16)

a A lapjoint consistsof two plates of 100 mmx10mm connected by 20mm dia. boltsof grade
4.6.All boltsarein oneline. Ca culate strength of singlebolt and number of boltsto be provided
inthejoint.

b) A discontinuous compression member consistsof 21SA 90x90x10 mm connected back to
back on opposite sidesof 12 mm thick gusset plate and connected by welding. Thelength of
srutis3m. Itiswelded on either side. Cal cul ate design compressive strength of strut. For ISA
90x90x10, C,, =C,,, =25.9mml,, =1, = 126.7x10*mm%,r,, = 27.3mmvaluesof fed are

KL/ 90 | 100 ( 110 | 120

fed (N/mm?) | 121 [ 107 | 94.6 | 83.7

C) Check whether ISMIB250@37.4 kg/missuitable or not asasmply supported beam over an
effective span of 6 m. The compression flange of beamislaterally supported throughout the
span. It carriesudl of 15kN/m (including seif wt.). Propertiesof ISMB 250 are by = 125 mm,
t;=12.5mm,t,, =6.9mm, |, =5131.6x10*mm% Z , = 410x103mm?3, r; =13.0mm,

Zoy = 465.71x10°3mm?, v, = 1.1, B, = 1 andf, =250 MPa.

3. Attemptany four : (4x4=16)
a Stateany modesof failureof boltedjoints.
b) Stateany four advantagesand disadvantagesof welded connectionsover bolted connections.

¢) Draw neat sketchesof HOWE and NORTH LIGHT trusses. Mark panel, panel point, rafter
andtieinany onetruss.

d) Draw neat sketch of six panel trussshowing maintie, principlerafter, pitch and span.Also state
any two uses of steel roof truss.

e) Whatispurlin?StatelS: 800—2007 procedurefor design of angle purlin.

4. A) Attemptanythree: (3x4=12)

a Sketchdifferent crosssectionsused for compound strutsand built up columns.
b) Stateeffectivelengthfor acompression member having and conditionsas

) Restrained against trand ation and free against rotation at one end but roller supported

at theother end.

il) Restrained against trand ation and free against rotation at both ends.
¢) Draw nest sketch showing singlelacing system. Why lacingisused ?
d) Limitingwidthtothicknessratiofor singleanglestrut of semi-compact classis15.7 €.

State whether | SA is 100x100%6 is of semi-compact classor not. Takefy =250 MPa.
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B) Attemptany one: (1x6=6)
a Stateand explainthreemodesof failure of axia tenson member.

b) Designasuitableangle section asatiemember inatrussto carry factoredload of 215kN.
Usedoubl e angle section connected back to back on either sides of 12 mm thick gusset
plate by meansof 4—20 mmdia boltsin oneline. Assumedesign strength of 20mmdia.

Bolt=45.3kN, ¢:=0.8, B=1.08y,,, =1.1, y,,,= 1.25,f, = 250 MPa, f,= 410 MPa.

Availablesections GrossArea(mm?)
I SA 80x50%8 978
I SA 100x75%6 1014
| SA 125x75%6 1166
5. Attempt any two: (2x8=16)

a) A hall of sze12mx18 misprovided with Fink typetrussesat 3m c/c. Calculate panel point
load in case of Dead |oad and liveload from following data.

) Unitweight of roofing= 150 N/m?2
i) Self weight of purlin =220 N/m?

iii) Weight of bracing =80 N/m?2

Iv) Risetospanratio=1/5

v) No. of panels =6

b) Anindustrial building hastrussesfor 14 m span. Trussesare spaced at 4m ¢/c and rise of truss
1s3.6m. Calculate pand point loadin caseof liveload and wind load using following data:

) Coefficient of externa wind pressure=-0.7
i) Coefficient of internal wind pressure=£ 0.2
iif) Designwind pressure=1.5kPa
Iv) Number of panels=08
¢) Designadab basefor columnISHB 400 @ 82.2 kg/mto carry factored axial compressive
load of 2000 kN. The base rests on concrete pedestal of grade M,

For ISHB 400, by = 250 mm, f,, = 250 MPa, fu:410MPa, Ymo = 1-1,t=12.7mm,

6. Attemptany four : (4x4=16)
a Forabeam|SWBG600, sectionisinsufficient. Suggest suitable remedy with sketches.
b) Stateclassification of cross sectionsof beamsbased on moment rotation behaviour.
C) Whatisplategirder ?Writefunctionsof web plate and bearing stiffeners.
d) Draw negt |abeled plan and sectional elevation of gusseted base.

€) What isthebasic concept of deciding the plan areaof dab base and concrete block below it ?
Statethefunction of cleat angleand anchor bolt in case of dab base.
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1S:800-2007 Equations (Formula Sheet)
— (fu _ Vash — Vip
Vasp = (ﬁ) (Mpdnp + Ns4sp) Vdsb - Yo Vdpb Yot
A
T, =2l Vipp=2.5ks d £,
7m0
0.94 4,
T, = el +p ; /s where B =14-0.076 W/t) (f,/,) (bs/Le) < GuYmofyYmi)
Vm 'm0
> 0.7
—_ aAn»f;l T = ‘AVg‘f:V O'9Amf;l el 09Avn-f; Afgf;’
]:1n_ ’ vl T T + ’ Lar = /— + .
Vim v\/v37/m>0 }/ml w 37m1 7m0
P=Afy ,  P=06V7 V.=Vski kr ks
fy 1 2
fu=x"" ,  y=———— ,where ¢=05[1+a(4—-02)+A]

Voo P+ - A2

A =l + AL + kAL
A
T

where A, = and /1 :w
" 7’E Y . 7°E
250 250

tg = \/[Z.SW(az — 0.3b%)ymo / fy] >ty

Values of X and fed ( N/mm®) for different values of KL/Fuin as per buckling curve ‘c’

KL/vin 10 20 30 40 50 60 70 80 90
V4 1.000 | 0.987 | 0.930 | 0.870 | 0.807 | 0.740 | 0.670 | 0.600 | 0.533

fed 227 224 211 198 183 168 152 136 121

KL/rym | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180
X 0.471 | 0.416 | 0.368 | 0327 | 0291 | 0261 | 0.234 | 0212 | 0.192

Jfed 107 | '946 | 837 | 743 | 662 | 592 | 533 | 48.1 | 436




