Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04006031 Date: 25/05/2026
Subject Name: Design of Steel Structures

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions :

1. Attempt all questions.

2. MakeSuitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.

5. English version is authentic.

1S:800-2007, SP-6 and IS:87S Part 1, Part 2, Part 3(2015) are permitted.

Q.1 (a) Listany four advantages and two disadvantages of using steel in construction. 03
A () olitustiul Rletoll GUAL scllotl AR FLAEL Al G ARFLAEL AVl 03
(b) Distinguish between angle purlin and tubular purlin. 04
(o) Wored Uldot wal 2oy Uldot el dsleld AU, 0¥
(¢) Design a simply supported beam of 5 m span to carry total factored load of 45kN/m 07

(including self-weight). The compression flange of the beam is laterally restrained
throughout. Check for design shear strength and design bending strength.

(5) 5 le: et wRddl As A AWUWRA olH (simply supported beam) 03
BA8et 5, B 45 kN/m ol & %528 S (self-weight Udcl) dssl s2.
oflHeoll s1J2let $A UMY HUlTHI ARl RRBes V. [(3318et QR Al
(design shear strength) ¥al (32186t AlBoL A5 (design bending strength)
Hl2 duld 82l

AHYq|
OR

(c) AnISA 150 X 115 X 10 mmis used as a continuous purlin over an effective span of 07
4m. Find load carrying capacity of the purlin.

(5) 1SA 150 x 115 x 10 H{lH{loll Aol 4 Hl2R AUAUWSIRS ¥WUlol UR U UlAat 09
(continuous purlin) 3% GUALIHI Al 8. U etoll AS coel &HAl (load
carrying capacity) 20&l.

Q.2 (a) What are minimum and maximum pitch? 03
Y @) AR wa AR R o B2 03
(b) Explain the difference between lap joint and butt joint. 04
(o) AU ABo2 WA ¢ Ao Aol dAglalcd AHLA. 0¥
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Q.2
gl

Q.3
HH 3

Q3
gl 3

(¢) A member of a steel roof truss carries a tensile load of 200 kN. It consists of an ISA
80 x 80 x 6 mm section connected to an 8 mm thick gusset plate. Design a bolted joint
using 20 mm diameter, grade 4.6 bolts.

(5) Wld 35 2uoll Ws AU 200 kN ol 2c2USEH AS csal 53 B. A ISA 80 x 80
x 6 mm AsAALl dAA & Vel 8 mm SISl o2 e U *slAd B.
20 mm el Grade 4.6 ollceoll GUAL $3laA s stal (et $3.

AHYq|
OR

(a) What is effective throat thickness?
() g3 e @saAu 9 B?

(b) Explain the advantages of welded connections in steel structures.

(M) RlA wsUML ARS sals2lotoll SlAEL AHLC

(c) Designa fillet weld to connect a tie plate 75 mm x 8 mm with 8 mm thick gusset plate
to resist design axial tensile load 120 kN. Assume shop welding of grade Fe-410 on
sides only.

(5) 75 mm x 8 mm HlUe{l 2l8F W@2al 8 mm 1sIFe{l o2 @2 U H\scl HI2
(3Ae2 Aes BBLsel 5, B 120 kN oll 3318l AEAUAA S2UBAH AS Usel
531 23, Fe-410 Jsoll 20U A@ol Hled AV el HIA ol UR Aol
53

(a) What types of sections are used in tension members?
(1) 2o2lol MM sAL YSIRell AsUctoll GUALL UL B?

(b) Explain how block shear failure occurs.

(@) ocls QR R 3l A awa & A dAHdl

(c¢) Longer leg of ISA 90x60x6 mm is connected to a 10 mm thick plate at the ends with
six 16 mm diameter bolts. Determine the design tensile strength of the angle. Take
yield stress and ultimate stress of steel as 250 MPa and 410 MPa respectively. Take
pitch and edge distance = 40 mm.

(5) 1sA 90x60x6 HlHlol cicll ewdl (longer leg) ¥id 10 HIHl sigfs{l Ae
WA 16 HlM{l caAl™ell © dlee gl ASIAA B. Ul Aatcte{l B3L8et 2o2at
&lHdl (design tensile strength) 2Nl Wld HI2 =Ales BA 250 MPa el
WEN2 WA 410 MPa Hioll. QA wad Ay (et 40 H{IHl AL

AHYq|
OR

(a) Whatis an axially loaded tension member?

(1) ABAAA ABRS oot H1nR 9 B?

(b) Why is the safety factor necessary in the design of a tension member?

(0) 2olol NaolRe{l BBl AsEl 3522 31 %33 B A UMl
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Q4
HAH Y

Q4
UH ¥

Q.5
LR

(©)

(5)

()

(b)
(o)

(c)

(5)

(a)
()

(b)
(o)

(c)

(5)

(@)
()

(b)
(o)

Determine the tensile strength of an angle ISA 90X90X10 mm connected to the gusset
plate of 10 mm by 6 mm welds at toe and back by 160 mm and 320 mm weld
respectively. Take fy =250 MPa.

ISA 90x90x10 Hl{latl Wotcdal 10 HHl astsieSoll aAe WAz A& 2l (toe)
Ual A5 (back) % waisA 160 HlHl wal 320 {1l cioll 6 HlMl des gl
RSl el B. L Waldel(l 202l &Ml (tensile strength) e, WA H(2
fy = 250 MPa Al

State the classification of sections used in compression members as per IS 800:2007.
IS 800:2007 Yol sliYalet HisRH{ Ul Al Asatell ctollswL wuul.

Explain how end conditions affect the effective length of a column.

Column ol 83Eec Aol U AoS 5DAU Fcll A WU 52 B A UHAL

Determine the compression strength of a single ISA 100x100x8mm @ 12.1kg/m with
the length of member 2.5m. The ends of the member are hinged. Assume that the load
is applied concentrically to the angle. Take fy = 250MPa.

ISA 100x100x8 Hl{l @ 12.1 (Bat/Hl wadl ueus(l AslAt eucl
(compression strength) otssl 5. UeA(l clolleS 2.5 Hl B, UcAAL ol DSL
hinged 8. Load concentrically (?s@\d Ad) Gl salHl vl B. fy = 250
MPa cl.

AHYq|
OR

State the buckling classes (a, b, ¢, d) used in design.

Boatgsetdi Guaotmi Acltcdl wsl@at adll (a, b, c, d) L.
Explain failure modes of compression members.

AslA yeA (Compression Members) oll Failure Modes ALl

Calculate the compressive strength of a single angle strut ISA100x75x10mm with
centre-to-centre length of 1.5m. Angle is loaded through one leg and ends are fixed.
Consider 1 bolt at each end. Take fy=250MPa.

ISA 100x75x10 HlHloll Asct Aol @2 (single angle strut) ofl AslUel
& Hcll (compressive strength) aLall. Aol centre-to-centre cullsS 1.5 1
8. VoA UR one leg Gl AlS LY ScllUl WAl B el olal DSl fixed
(RAR) B. €35 B3 1 olled WUCLHL L B. fy = 250 MPa L.

List & draw different types of roof trusses.
9ctoll 2Uoll (Al UsRAo{l L€l clotlall el AHol BUSIRAeAl AHAW €N,

Difference between GI Sheet and AC Sheet in Loading (Roof Truss Design).
AlSal (3% 2u Bastset)ul al 2lle ual AC 22 cdRell dslald AL
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Q.5
¥ U

(¢) Calculate Dead load and Live load per panel point for Howe roof truss of an industry
shed using following data.

Nk WD =

Span of truss = 12m

Spacing of truss = 4m

Rise of truss = 3m

Total numbers of panels = 8

Roof covering : G. L. sheet 1.6mm thick class- 1.

(5) (1A A HUBAlotl LR UR AWeBls Asell Howe 3% 2 HIZ €35 Uold
Wee2 UR 35 AlS el cltssel Alse(l atdl s2.

v . W N

2ol AUlel = 12 Hle?

2 dWof ydR (spacing) = 4 Hlar

2Ue(l QU (rise) = 3 Hle?

5 Uolctofl vl = 8

9 vlaRL: Gl ole 1.6 HlHl ststes, scuu-l

AHq|
OR

(a) Give factors affecting wind load as per IS875-I11.

() IS 875 (RUOL-III) Yol Uclol Alsal MU Sl uasl sl

(b) Draw components of roof truss.

(@) 35 Aol u2sl ERL

(c) Calculate the wind load per panel point for Howe roof truss for the data given in
Q5(c) and using following additional details.

S VAW~

Location - Rajkot
Permeability - Medium
Height of shed - 10m
Terrain category 1
Probable life - 25 Years

. Topography — plain horizontal ground with up-wind slope less than 3°

(5) ygt 5(s) 1l AU HUBA 1l A 20 catAe{l @Qordlell Gulol s3la
6lG 3% 2 HI2 Uld Yot W82 Uclol AlS 2LRN:

o U1 A W N

WA — RANS2

ULRIRA AL (Permeability) — HEUNX

Asell Qe — 10 Hl

2Rt 520131 - 1

el g - 25 ay

Lol gl — AHde wHlot, udstell (Bauni alo 3° scll wel.

skeskeokeskok
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