Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V (NEW) « EXAMINATION — SUMMER - 2018

Subject Code: 3350601 Date: 12-May-2018
Subject Name: Design of Steel Structure
Time: 02:30 PM TO 05:30 PM Total Marks: 70

Instructions:
1.  Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.
English version is authentic.
Use of IS 800-2007, IS 875 Part-1,11,111 and SP-6 is permitted.
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Q1 Answer any seven out of ten. £2H{l SlEURL Ulctoll cltot .
Write the value of imperfection factor o for buckling class b & c.
Buckling class b e\ ¢ 2 imperfection factor a o 3Gl AW,
Give the value of maximum Slenderness ratio for lacing bar.

AL wlR HIZ HETH AeSA™U IR0 cARall Sl .

If ISA 90x90x6 is connected to 8mm thick Gusset plate by welding, what
will be the area of connected leg?

% ISA 90x90x6 oL 8mm 1Sl 212 A2 U ASL ad B3 8lal A

BSIRAA Udlef AASO 2] U ?

Find minimum pitch and edge distance for M20 bolt.

M20 ¢llcg M2 minimum pitch cl&ll edge distance 20t
What is the value of End return for 6mm size of welding?
6mm UER3ell AeSOL HI2 End return of YU 3¢ A2

Write the values of minimum & maximum size of weld to connect two plates
200mmx12mm by lap joint.

s, 200mmx12mm o{l A W2l AU A2 Ad Hlscll H2 %33 Acsedl

AYTH Aol HETH UGB AU,

7. What is the value of maximum effective slenderness ratio for a member
always under tension?

9. &Nl ABUAH dlad Aall NR HIZ HETH HUUWBIRSE A5
oJallcdRell sluct 3ecll &l ?

8.  Define Limit state and enlist types of Limit States.

¢. e Reoll caltval A A AlHle 2ol ustAell el .

9. What is the value of Risk Co-efficient k1 for a roof truss located in Delhi for
25 years life?

¢. [(Bc8lHi wad As $Aloll 25 arlall w2 U2 Risk Co-efficient ki oll
sl Secll ull ?

10.  Write the value of shear lag width for a single ISA 150x125x8 with longer leg
connected to gusset plate by welding.

0. AR WA UA AcsloL ad ciott uatedll S\slAA single ISA 150x125x8
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2 olaR Adl udloudSell slHd Avl.

Draw neat sketch of Ridge joint of Roof truss.
3% 2ol Ridge joint ofl 2129 2us(d €12,

OR
Write advantages and disadvantages of welded joints.

AGSS Altloll SIAEIRML W NGLAERAL AL,
Explain block shear failure with neat sketches.
e Als(d WA ocdls 2laR sl aglal.

OR
Give values of effective length of column for different end conditions.

sldAHoll Bstell yel-arel URRAMA HIZ wUuRs1RS dolldell (BHA

Ul

Two plates 80mmx12mm and 100mmx16mm are connected by lap joint to
resist design tensile load of 80 kN. Design the lap joint using M16 bolts of
4.6 grade. Take fu=410 MPa for plates.

80mmx12mm Wa 100mmx16mm ofl A W2l 80 kNell dRlLclelR Usel
sl Hi2 AU ST aAd A3 B. 4.6 grade ol M16 ollczall GUalloL

53l AU A\Fo2oll SlALet 5A. WA HIE fu=410 MPa .

OR
Two plates of 8mm thickness are connected by single bolted lap joint using
M20 bolts of 4.6 grade. Calculate the efficiency of the joint. Take fu=410
MPa for plates.

smm oststefell A WA 4.6 grade ol M20 ollce oS ol ollees AU

NSl W3A 8. AFo2oll slAAtHA WA A2 HI2 fu=410 MPa L.

Design a fillet weld to connect a tie plate 80mmx8mm with 10 mm thick
gusset plate to resist design axial tensile load 100 kN. Use size of weld

S=5mm. Assume shop welding of grade Fe410 on sides only.

100 kN oll Sloteset uellat delaetz Al H2 80mmx8mm ofl 2Les
1Azal 10 mm %15l o2 WA WA Asall 12 (3Az Acesell Slasieet
530, Acsoll AUERB S=5mm Al $5c WESSHIL Fed10 Asq] AU Acslal

YL,

OR
A plate of size 140mmx10mm is connected to 10mm thick gusset plate by 4
bolts of 20mm dia in two rows. Calculate the design tensile strength of plate
due to yielding of gross section (Tdg) and rupture of critical section (Tdn).
Take fu=410 MPa, fy=250 MPa for plate and 4.6 grade of bolts.

140mmx10mm Wil As W@zl 10 mm Sl 22 A2 WA 20mm
ol 4 sllcaal A RHUL AV B3t B. WA2q] dullel AHe] AHY

WEDE yielding o 5120 (Tdg) el SlElsc As2lotell rupture oL $12A

(Tdn) 20el. WA2 M2 fu=410 MPa, fy=250 MPa &l 4.6 JSell ¢llce
tAletHl Al

From Figure-1, Calculate minimum net area (An) of the plate 160mmx8mm
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connected to 10mm thick gusset plate using 16mm dia bolts.
uLslA-1 uell, 10mm sl o2 W2 A 16mm Ut e o

B SLAA 160mmx8mm U KHe(l W2 2 Hlo{lHH a2 ARuLAn) 0.

OR
Explain shear lag effect with neat sketch.

9 Als(d A 2R AdL AR adldl

An ISA 65x65x8 is connected to 8mm thick gusset plate as shown in figure-2.

Calculate Design tensile strength due to yielding and rupture of critical
section only. Take fu=410 MPa & fy=250 MPa for member.

Us(A-2 i eallcal Yool s ISA 65x65x8 ol 8mm 1Sl A2 A2
UA A3 B. SlALSel Rl UMD UMY UEDELL yielding A 51RA
dall sllscet As2stell rupture ol $1BL L. N3oR HIS fu=410 MPa

dal fy=250 MPa cl.

OR
A double angle discontinuous strut made of 2 ISA 80x80x6 mm is connected
to either side of 10mm thick gusset plate by 2 bolts at each end. Strut is tack
bolted throught the length. Length of strut is 3m. Calculate the Design

compressive strength of the Strut. Take fu=410 MPa and fy=250 MPa.

2 ISA 80x80x6 o1l double angle discontinuous strut & 10mm 9stSl oA
QAzell vial olloy €35 B3 2 dllee ad M3 B. UM AGILESHL Strut ol
tack bolt &l A3 B. Strut ol AwileS 3m 8. Strut W2 (3AEet €lol

ULHeRL M. fu=410 MPa ¥al fy=250 MPa .

Calculate the Design compressive strength of single ISA 100x100x8 which is
2.5m long and hinged at both ends. Assume concentric connection with
gusset plate. Take fy=250 MPa, Young’s Modulus E=2x10°.

Single ISA 100x100x8 M2 (331e5t €lot WHERL A ¥ Boll coles
2.5m ® W olal B3 gloy aAd H3A V. oA A2 UL concentric

connection YR\, fy=250 MPa Young’s Modulus E=2x10° Al

OR
A Built up column is made of 2ISLC 250 back to back with spacing 140 mm.
column is 6m long with both ends fixed. Calculate Design Compressive
strength of the column. Assume that column is laced. Take fy=250 MPa.

s ollceuu SleAH 21SLC 250 ol 140 mm oll R as g s Avl
Wolldd 8. Sl 6m Al & Boll i BsL (3525 BD. slcAHo] BHLESat

glol ML . SlAAHal AR YR, fy=250 MPa Al

Design a single lacing system for a column composed of 2ISMC 300
@35.8kg/m back to back with clear spacing of 200mm. Axial factored load
on column is 1500kN. Column is 5m long and hinged at both ends. Take

fy=250 MPa.
21SMC 300 @35.8kg/m ol 200mm otl WUdR As 2 As ALl olelldcd
sletio] BosteSat elol e el sl BUR LAl Axial factored
load 1500kN ®. 51X 5m Al B Wl vial B gl ad W3 B.
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fy=250 MPa c.

OR
Design a slab base foundation for a built up column composed of
2ISMC300@ 35.8 kg/m back to back at a spacing 200mm. Axial factored
load on column is 1500 kN. SBC of soil is 220 kN/m? and grade of concrete
is M20. Use Fe 410 steel.

21SMC 300 @35.8kg/m & 200mm oti R s g As A calldd As
oflceru sl HIZ AW A $1Ged2lel (BTt 5. SlAH GUR
ALl Axial factored load 1500kN 8. fSEA Hle SBC 220 kN/m? 8 ual
slslesll Qs M20 8. Fe 410 Rlctall GUoL $3,

Write the steps for the design of Battens with IS code requirements.
Aeotofl (BTt HIZall R> A IS code ofl 3Rl WA vl
OR

An ISA 150x115x10 is used as a continuous purlin with effective span 4m.
Calculate load carrying capacity of the purlin.

As ISA 150x115x10 ol 4m HUSIRS U0l AU U UlElet 33

GuUDHL A 8. Ulotoll R csot &l a3l

Design a Laterally restrained simply supported beam of span 5m to carry
working loads, DL=15kN/m & LL=10 kN/m. Provide checks for shear &
deflection only.

5m ¥Ulel YRLcldl WS Laterally restrained ALEL A 2sAcll ollHal aslol
AlS DL=15kN/m e\ LL=10 kN/m H12 Slol&et 5. $5c 2R Aal

SlsAsalet HI2 As gallal.

OR
Calculate Dead load per panel point for a Howe truss using following data.
(1) span -15 m (2) spacing -4m (3) Rise -3m (4) No. of panels-8 (5) Roofing
material — ACC Sheets @ 150 N/m2 (6) weight of purlin -120N/m2 (7)
weight of wind bracing — 12 N/m2.

o(lAoll (Aot uRell As Howe truss H2 YA Uolcd Weo2 YelRell

a3l 83

(1) span -15 m (2) spacing -4m (3) Rise -3m (4) No. of panels-8 (5) Roofing
material — ACC Sheets @ 150 N/m2 (6) weight of purlin -120N/m2 (7)
weight of wind bracing — 12 N/m2

Calculate Wind load per panel point for a Howe truss given in Q-4(b) with
following additional data.

(1)Location — Rajkot (2) Height of truss above GL -20m (3) Opening of wall
area — 10% (4) Life of truss — 25 years (5) Terrain category-3, class-A
structure (6) Topography- Plain horizontal ground.

Q-4(b) Hi e2lladcl Howe truss H12 o{lA{l cttuRiell Qotd well yla
Yot WeSor UcloledlRo(l a3l 3.

(1)Location — Rajkot (2) Height of truss above GL -20m (3) Opening of wall
area — 10% (4) Life of truss — 25 years (5) Terrain category-3, class-A

structure (6) Topography- Plain horizontal ground.

Give section classification of following members to be used as columns. Take

4/5

04

021

03
03

03

03

04

(0} 1

04

(0} 1

07

09

04



us.u (A)

(b)
(W)
(©)
(8)
(d)
(S)

fy=250 MPa. (i)ISHB 400 @
SlAH A3 GUoHL Acl

AU\, fy=250 MPa cll.

77.4 kg/m (ii) ISMB 250 @ 37.3 kg/m
all o{lAcll N1 HIS section classification

()ISHB 400 @ 77.4 kg/m (ii) ISMB 250 @ 37.3 kg/m
Explain different failure modes of Beams.

oflio{l el-ag€l cdoll sl cdlal.

Distinguish between angle pu
Aol Ulot w290 AR

rlin and tubular purlin.
(ot A dslald UMl

Draw neat sketch of Gusseted base foundation. Assume all necessary details.

JIAZS AX $1Ged2lotoll 21269 ALs(A 1R, 33| wtll [Qotd iRl

e

Gusset Plate 10mm thick

s

"'---______ Plate 160mmx8mm

30
25

= Z| o

25

(=i

Od

— Gusset Plate 3mm thick

~*F|g ure-1, Q-3(a)
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IS5A 635x63xE

ieémm dia bolt

_—"" Figure-2, Q-3(b)
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