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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — V EXAMINATION -WINTER - 2018

Subject Code:3350601 Date: 27-11-2018
Subject Name: DESIGN OF STEEL STRUCTURE

Time:10:30 AM TO 01:30 PM Total Marks: 70
Instructions:

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.

Q1 Answer any seven out of ten. el SISURL Uld-ll sxalet wUdl 14
Write the value of imperfection factor o for buckling class b & ¢

o156i[ol 561 b vl ¢ HIZ HFUE5A 5522 o Al A&y Quil,

Write minimum pitch and edge distance for M20 bolt.

20mm LA elle2 il W2 qrdu Yl wied dydH e »id2 dibl

Write partial safety factors for shop and field weld.

allu 24 gles deg W2 wrelid Asdl 3522 il

Give the value of maximum slenderness ratio for the lacing bar.

cl2{loL ol1zell HegdH 2el 32 el dey 2l

Define Limit state and enlist types of Limit States

eflul2 222l cxrval 2l v dlHle w22 usiicdl €l L

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

hinged?

€. sleUAl s DI ety v oflevl dlooRd @i dl del HI2 2818 dend 524l
ARLIA?

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

8. 6mm Ul dedlol W2 End return  Het 52 adl ?

8. Find shear lag width for ISA 75x50x6, when longer leg is connected by bolt

¢

9

S N T R

ISA 75x50x6 «il longer leg elle2 &l sylde, &lA AR shear leg ML,
- List factors affecting Wind load.
. Wind load- 1242 5241 WReioll l 41£] ot-udl,

10.  Calculate live load on truss and purling for a roof angle 26°
10, 26° Al 91Ul ViRl M1 2 ¥ uelld GuR L diardl apdd s

Q.2 (a) Explain block shear failure 03
a2 (3)  “odls gfl1r Fadl” Anmdl 03
OR

(a)  Write advantages of steel structures 03

(v)  22le 225U LS LAl |uil, 03

(b)  State advantage and disadvantage of bolted connection 03

(1) oliea $eistle L SlAEL e 312 el 2L 03
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OR
(b) Define the term 1. Pitch of bolt 2.Gauge distance and 3. End distance with 03
figures,
() eqrvy 2L 1. otiee Ll 2, disy 2idz 3.21d vidR il AL o3

() Two plates 100mmx16mm and 150mmx20mm are connected by lap joint to 04
resist design tensile load of 100 kN. Design the lap joint using M 16 bolts of
4.6 grade. Take fu=410 MPa for plates.

(5)  100mm x 16mm i<l 150x20mm il v&2ei 100kN i dABLAGIR Hrl SRALHIZ QU OF
sfide2 43 Y3a 9. 4.6 grade <l M16 oliezl GuARL 53 dY sfiDededl i
521 \&2 HI2 fu= 410MPa @l

OR

(¢} Design 4mm size fillet weld to connect a plate 90mm x 10mm to a2 12mm 04
thick gusset plate to transfer 150kN load. Assume shop welding of Fe415 on
sides only.

(5) 150 kN i G2 desel 5240 HIZ 90 x10 mm <l vé2d 12mm ] e ez Uil 0¥
4mm UHAAL glde deyell sxiatilel (3818 530 Fe 415 L O] 2y dedlal izl

(d) Design a single angle to carry a factored tensile load of 250kN. Assume 4
single row of 5 numbers- M20 bolts of 4.6 grade. Take fy =250N/mm?2 and
fu=410 N/mm? Do not check for block shear. http://www.gujaratstudy.com

(8)  250kN L 55223 Bl ol doL HI2 [R{ale sl [aatdd 52l 4.6 sl 5 4 M20  o¥
ollearl ¥is 6¥ R0 4RI fy= 250 N/mm? il fu= 410 N/mm? i, eclis ¢4 w12
As s2edldl A,

OR

(d) Determine Tensile strength governed by yielding of gross section, by rupture 4
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.

(5) ISA 100x75x6 mm il H{31d Aselelell LRl Hrord ajoll dolgll §mm il Az vdz2 0¥
12 ULl A ol rlaLaL sl i Asuell dledl, slElse Asueiedl i odls dlar
SR elad (PRd aHdL difl desdl doud 2i ollsy 150mm i 300 mm  ols

ollsy 9.
Q.3  (a) Explain shear lag effect with neat sketch. 03
Wl 3 (¥)  “afluz dal 552" uHamdl vl W o3
OR
(a)  State advantage and disadvantage of welded connection. 03
(¥)  slie i AralUe 46l seiseed A Ul o3
(b)  Explain different failure modes of Beams. 03
()  ofludley dy @ld-dl [vsndl dgidl o3
OR
(b}  Define 1. fillet weld 2. Plug weld & 3.Butt weld with figure. 03
(1) v 1. (52 ded 2. weal ded 3. 042 Ged vilsdd A o3

(¢) Calculate the Design compressive strength of single ISA 110x110x10 which 04
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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(5) [Fole i ISA 110x110x8 HIE RS el AiHed ditl s syl doud 3.0 m 8. oy
viel ol 93 oy A3 oylded 9. oLz A8 51RAZls selsee WL fy= 250MPa Young’s
Modulus =2x10° N/mm? .

OR
(¢) Design a double equal angle place back to back strut having effective length 04
of 2.5m to carry factored Axial compressive force of 180 KN. Take Fy-
2530Mpa
() 2.5m il 251235 dolls YL double angle strut «l 333154 180kN i auisld 0¥
we{lae £lol GLR A 5291 W2 R, fy= 250MPa @l
(d) Design a Laterally restrained simply supported beam of span 5m to carry @4
working loads, DL=18kN/m & LI =12 kN/m. Provide checks for shear only.
(8) %5 laterally restrained simply il supported beam 5m «ll UL 9RIA . Syl Uz 0¥
42391 €is D.L =18 kN/m %<l L.L.= 12kN/m @13l 89, syl (3415 520 24 Shear
HIS As 52,
OR
(d)  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
(3) s ISA 150x115x10 < 4.0m 2235135 AL U418 Udd W[ 4315 Guiiami e o¥
€9, u[@l l G112 Lesel @HALIABIL By Bending & Deflection method

Q4  (a) Distinguish between angle purlin and tubular purlin. 03

Wl ¥ () wole W[EA v 24ener WA 923l dalad Anerdl. 03
OR

(a) Draw a beam to beam & beam to column connection with labeling 03

(#) oflu g oflu, ofln 2 slqn coielol 218 viusld il 03

(b)  Built up column is made of ZISLC 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

(") w5 olleawtu slqu 2ISLC 250 - 160 mm -l ¥idR o5 2 ols uil ot-ide . slan o¥
5m @lodl 9 syl ol $93L (3523 9. slan] (3ot elot A1Hed, Akl slaud s Ykl
fy=250 MPa dl.

OR

(b) Design a single lacing system for a column composed of 2ISMC 300 64
@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 o5 g ol5 2vil ol 44 slan Baad  o¥
glod ALHed ATHL SleH GuR @wldl Axial factored load 1500kN 9. 5leH 6m @il
89 2l ofel 53 oy A3 syliet 89,

(¢) Calculate Dead load & Live load per panel point for Howe roof truss of an 07
Industrial shed to be constructed at Mumbai for the following data.

i). Spanoftruss =12 m.
ii).  Spacing of truss = 3.0 m c/c.
iii). Riseof truss=25m.
iv).  Weight of roof covering sheet@ 130 N/m2
v).  Weight of Purlin & Fixtures @ 80N/m2
vi). Total nos. of panels = 6
(£)  Hotd vild slRAm] 2 AR AUHIRS 83l @l gy w2 Al [Qoldi AL 2uiR Udd 09
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[eigua 38 dligefl wid e dla-dl otmil 52l
24l ALali= 12 m.
g+l ldue=3.0 m c/c.
2l Gsl4= 2.5 m.
35 5300 gllai Asyeiell £2 130 N/m2
Ul vl (50 Asyeidl £2 8ON/m?2
3@ el ujvy = 6

Q.5 (a) Determine wind load per panel point for a truss given in above Q.4(c) using 04
following additional data.
1).  Height of truss above G. L. = 20m
).  Air permeability: Normal
iii).  Probable life of structure = 50 Years
iv).  Terrain Category — Il and class — A structure.
v).  Plain horizontal ground.
WU (2)  GUR U 4 (c) Wi AL {lAAL [ardl 2 2ol Udd [l u uddeudl amsll oY
IR
syil-dael gu-il Guls= 20m
242 uRHlALe{ldl2] : Aizng
22543 UM [ 2= 50 .
236 520131 T el 56U — A 22592
Hudsy UHAE syl ALBLAIHI dl.

(b) Draw plan and elevation of slab base foundation. 04
() aciod ol Sledald Al el vid vidldad iRl 0¥
() Draw different types of Roof truss. 03
(#)  oyEl syel skl Roof truss «{l »l5(d £i3L. 03
(d)  Explain size of weld and throat thickness of weld 03
()  size of weld wi- throat thickness of weld AHMdl 03
steafe sfeofe e sfe e sfe sfee oo
4/4

http:/www.gujaratstudy.com



