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1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Answer any seven out of ten. 224zl SISUBL Ald<ll syALoL 21U

Write the value of imperfection factor o for buckling class b & ¢
01560l 514 b 2 ¢ HI2 H¥UE5AU 5522 o il A Avl.,

Write minimum pitch and edge distance for M20 bolt.
20mm AL 6112 «fl HI2 Qe Ul v agdu HiRe 2idR AL,

Write partial safety factors for shop and field weld.
91U, ¢ gles des Wiz ulReld A5zl 5522 dvil,

Give the value of maximum slenderness ratio for the lacing bar.
Aol 612l HegdH 2@ 82 29(lAl Ay 241,

Define Limit state and enlist types of Limit States
dllz 2224l arval 2L 244 dlHl2 22241 UsI21AL 2UEL 2401

What is the effective length of column having one end fixed and other end is

hinged?
SlAMeAl A5 931 VU 24l olloyl HIMOARA €A dl del HI2 BIARS1S doils Sedl
aARUA?

What is the value of End return for 6mm size of welding?

Bmm A1 deloL Hi2 End return < Hed 526 42 ?

Find shear lag width for ISA 75x50x6, when longer leg is connected by bolt
ISA 75x50x6 L longer leg oticz @l sx13d 14 412 shear leg 2lAl.

List factors affecting Wind load.

Wind load< 143 5241 ool | 21£l sial,

Calculate live load on truss and purling for a roof angle 26°
26° <AL £91uRL VBIL AR1AA] 2 24 Ul Guz alsda digel ouadzl 52l

Explain block shear failure
“odls 9fl12 SR’ UHmAl.

OR
Write advantages of steel structures
2214 225921 512121 QUi

State advantage and disadvantage of bolted connection
OUE2 Sels2lel <Al SIAEL el AR 5IAEL VAL
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OR
Define the term 1. Pitch of bolt 2.Gauge distance and 3. End distance with
figures.
ALeAL UL 1. odle2 < Ul2L 2. 916y 2idR 3.2id vidR 2A5dl A8,

Two plates 100mmx16mm and 150mmx20mm are connected by lap joint to
resist design tensile load of 100 kN. Design the lap joint using M16 bolts of
4.6 grade. Take fu=410 MPa for plates.
100mm x 16mm i< 150x20mm <{l vz 100kN il dRUAMIR Aol 5291 HI2 Y
SAS2 A o 13d 9. 4.6 grade <l M16 olicz-l GualRl 52l Ay sxiSesedl losld
531, &2 Hi2 fu= 410MPa dl.

OR
Design 4mm size fillet weld to connect a plate 90mm x 10mm to a 12mm
thick gusset plate to transfer 150kN load. Assume shop welding of Fe415 on
sides only.
150 KN <l ™12 4 5341 HI2 90 x10 mm <il wadzd 12mm onél oz ez 18
4mm ULDBL 5ld2 dcsl o131l (3315 531 Fe 415 <AL AUSSHI i dedlol 4z,
Design a single angle to carry a factored tensile load of 250kN. Assume
single row of 5 numbers- M20 bolts of 4.6 grade. Take fy =250N/mm2 and
fu=410 N/mm?. Do not check for block shear.
250KN < 35224 dBld, o101 ddl Wiz [[Hag vioiddl a1 530 4.6 AL 5 < M20
ollezil w15 o7 20 szl fy= 250 N/mm? w1 fu= 410 N/mm? dl. ol 9il1z Hi2
45 sl .

OR
Determine Tensile strength governed by yielding of gross section, by rupture
of critical section and by shear block failure of a tension member ISA 100 x
75 x 6mm with longer leg connected to the 8mm thick gusset plate by 4mm
size weld. The length of the weld is 150mm length at toe and 300mm length
at back.

ISA 100X75x6 MM il 2A2& Aslell dLBL H¥oize, diotl 412l 8mm »é| 142 a2
AU AL A 4l o71818L 52l A AsUA] {ledl, 512lsa Asual 214 odls 2ila2
S4alz ciolRL [id #HdL 2liMl. desdl dots 21 ollsy 150mm i 300 mm 6is
ollsy €9,
Explain shear lag effect with neat sketch.
“g{laz Q3L 552" UHMAL U5l 112
OR
State advantage and disadvantage of welded connection.
542 Dhel AL ACE Sels2Ue 4 iU
Explain different failure modes of Beams.
o{lH<ll syel-42l il [ArgndlL Al
OR
Define 1. fillet weld 2. Plug weld & 3.Butt weld with figure.
vl L 1, (382 deg 2. 1@l 46 3. 612 4GS Bilgdd U1
Calculate the Design compressive strength of single ISA 110x110x10 which

is 3.0m long and hinged at both ends. Assume concentric connection with
gusset plate. Take fy=250 MPa, Young’s Modulus E=2x10°> N/mm?.
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[Riord 21914 ISA 110x110x8 HI2 [38154 2101 AlMed 2Bl S syl dots 3.0 m 9.
2 00 198 loy A48 or13d €9, AU2 AW, 51AZLs 54524 4IRL fy= 250MPa Young’s
Modulus =2x10° N/mm? 4.

OR
Design a double equal angle place back to back strut having effective length
of 2.5m to carry factored Axial compressive force of 180 KN. Take Fy-
250Mpa
2.5m il v1425125 douls 4uadl double angle strut il (215 180KN <l op@lisld
el 210l MU A 5391 HI2 530, fy= 250MPa Al
Design a Laterally restrained simply supported beam of span 5m to carry
working loads, DL=18kN/m & LL=12 kKN/m. Provide checks for shear only.
uis laterally restrained simply i< supported beam 5m <l UYLl 4219 €9, 6yl U2
9259 dlg D.L =18 KN/m i< L.L.= 12kKN/m @13l €9, 6yl [$23151 521 24 Shear
HI2 A5 52U,

OR
An ISA 150x115x10 is used as a continuous purling with effective span 4.0
m. Calculate load carrying capacity of the purling. By Bending & by
Deflection
215 ISA 150x115x10 < 4.0m 24425125 Ol A1 AUdd WA d<ls Gualomi dlEa

£9. u[d <l @12 A &HAL LRI By Bending & Deflection method

Distinguish between angle purlin and tubular purlin.
21914, U[AA 21 240442 WA 422l d5lAd AHMAL

OR
Draw a beam to beam & beam to column connection with labeling
oilH 2 oilH,, o1 2 slau amelol U2 2us(q izl

Built up column is made of 2ISLC 250 back to back with spacing 160 mm.
column is 5m long with both ends fixed. Calculate Design Compressive
strength of the column. Assume that column is laced. Take fy=250 MPa
25 oflezoty s1dH 2ISLC 250 < 160 mm i 2idz 6i5 2 ols Uil oldldd 9. sid
5m ot €9 6yl oiel 2921 (5524 9. 51, [R5 2104 AIH2A AL SIAHA Q28 SR,
fy=250 MPa dl.
OR

Design a single lacing system for a column composed of 2ISMC 300
@35.8kg/m back to back with clear spacing of 180mm. Axial factored load
on column is 1500kN. Column is 6m long and hinged at both ends. Take
fy=250 MPa.
2ISMC 300 @35.8kg/m < 180mm i %id3 65 2 6l 2Vl o1l 44 slau Rl
2101 UM 9lIML.L 514M GU dloldl Axial factored load 1500kN €. sidy 6m ol
£9 w1, i 193 loy 98 sx13d 9,
Calculate Dead load & Live load per panel point for Howe roof truss of an
Industrial shed to be constructed at Mumbai for the following data.

i).  Span of truss =12 m.

i).  Spacing of truss = 3.0 m c/c.
iii).  Rise of truss = 2.5 m.
iv).  Weight of roof covering sheet@130 N/m2

v).  Weight of Purlin & Fixtures @ 80N/m2
vi).  Total nos. of panels =6
HoAS vld, oAU 2R DR A8l sla 24 HI2 Al [Ao1dl L 2UHIR Uag
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241 2U01= 12 m.

2l 2id214=3.0 m c/c.

24 Gsl4=2.5m.

35 sa<loL 2il2l Aoyl £2 130 N/m2
Uelld wiel (55641 Aoyl £2 BON/M2
58 Uddil Aiva = 6

Determine wind load per panel point for a truss given in above Q.4(c) using
following additional data.
i).  Height of truss above G. L. = 20m
ii).  Air permeability: Normal
iii).  Probable life of structure = 50 Years
iv).  Terrain Category — Il and class — A structure.
v).  Plain horizontal ground.
Buz U, 4 (c) Ui ARLedl Al [Aa1dl Wiz 2l uda [6ig u2 uadeuz-l awel
530,
or¥ladadd] 2u-l Gad= 20m
w12 yHloldl2] : dlema
22592, UM [Ad 121= 50 4N,
235 520120 1] Bie 561U — A 22592
HUASY UHAL o+l ARLAZIHL .,
Draw plan and elevation of slab base foundation.
2L 61, 5ledelel <Al W@l 2 2elqa 2l
Draw different types of Roof truss.
6%el 6%el U512l RoOf truss «(l 2u5(d izl

Explain size of weld and throat thickness of weld
size of weld @i throat thickness of weld 4414l
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