Seat No. / Enrolment No.:

Subject Code: 4360609

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 6 - EXAMINATION — Summer-2026

Subject Name: Advance Design of Structures

Time: 10:30 AM TO 01:00 PM

Instructions:

1.

2
3.
4.
5

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Date: 20-05-2026

Total Marks: 70

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

English version is authentic.

Q.1 (a) Give examples of tension member in various structures.

Q.2

(b)

(©)

(©)

(@)

(b)

(©)

642l 6YEL 225ARML 22l H¥OAZ Ul GELSRWLL ALUL

Explain shear lag effect with neat sketch.
29259 2A15(d U412 2112 QoL HHUR UHAA.

Determine design tensile strength due to 1) yielding of gross section
2) rupture of critical section 3) block shear for ISA 65x65x8mm connected
to 10 mm thick gusset plate by 5-20mm diameter bolts. Use Fe410 & fy
250 MPa. Take pitch=50 mm and end distance=40 mm.

ISA 65x65x8mm s < 20mm 414, <UL 5 oliez 43 10mm &l o2 wdz A
SALSLEL 52E 69, dl 1) UL AsUeell 4lelol, 2) 212 215 5121sa A5 21 3) odls bz
HIZ RS -1 222 0lBl. Fe410 & fy 250 MPa dl. Ula=50 mm i 412
»{d2=40 mm dl.

OR
Design a single angle to carry a tensile load of 210 KN assuming single
row of M20 bolts and fy =250 N/mm?,

M20 olicz i< fy =250 N/mm? <l (iorat uifsd 416l 53l 210 KN <l dliisd iR
AL 5L HI2 2560 VL RIS 521,

Give values of effective length of column for different end conditions with
neat sketch.
(a8 2ifan uRRalquil w2 siau | 2125125 dotd-l Yeul 24269 2415(d U1 s,

Define Plastic, Compact, Semi compact and Slender cross section of
compression member.
SIUIA HIAAR HIZ walzls, s13Us2, AHlsIFUS2 Bid 2622 514 AsUA (| Al Bl

Design a single angle discontinuous strut to carry a factored load of 65kN.
Assume that the distance between its joints is 2.5m. Use fy=250MPa.
65KN L URo105A, GURe d 53941 Hi2 [Hare 2iaa JA0 000400 234d Sl
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(b)

(©)
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(b)

(©)

()

(b)

(©)

(b)

530, A1 Secd 42 dotls) 2.um 9. f,=250MPa.

OR

Write Steps for Design of Laterally Supported Beams.
A2l UUL2S Al <l oAl HIZ 22w duil,

State the various failure modes of hot rolled steel beams with neat sketch
$12 21e8 2214 o{lH HIZ 6y2l 6yel 5567 HIS 2As[d A1 UHmdl.

Determine the design axial compressive load on column section ISMB 350
having height 3m hinged at both ends. Take fy = 250 Mpa.

5144 (481101 ISMB 350 Uz loslsd vifaa s1Haa dis 458l 521 ox<dl GALS 3m vt oid
93 [geore 9. fy = 250 Mpa dl.

Draw Neat sketch of Slab base Foundation and label important
components of it.
AL 619 51638l 294269 25, 121 hel dell HeSed Ul 125l | 22l

An ISHB 300 @ 588 N/m is used as short column. Determine compressive
strength using Fe410 steel and fy=250N/mm?

251 2d® dils ISHB 300 @ 588 N/m <l GuAldl 24 9. Fe410 22ld vt
fy=250N/mm2 <[l GuALL 53l 2i5[Ad lsd 55l 53,

Design a slab base foundation for a column ISHB 350 to carry factored
axial load of 1200kN .Assume Fe410 grade steel and M20 concrete. Take
Safe Bearing Capacity of soil as 200 kN/m? .
1200KkN Ul 2A[E24 MI2 desel 5391 HIZ ISHB 350 5144 HIZ 280t 6 51822 Sl
52 Fe410 grade 22ld 21 M20 51512 22l 412l yz(ad oo #Hdl 200 kN/m?
Als al.

OR

Draw a neat sketch of various beam cross-sections used in practice.
294259 215(d U412 U521 U AURLAL 6YEL 5yl 6lH AL 514 dse iRl

State 1.S. requirements for design of Purlin.
Y&l ol LoA1Se HIZAL U, 2A. HIR1AIRE, sxRUAL

Design a simply supported beam of 6m span carrying total factored load of
38kN/m on entire span. The compression flange is laterally restrained
throughout. Check the beam for shear strength, bending strength and
deflection, web crippling.

HUHU Ul U2 38KN/m Al 54 35238 @l Al 52dl 6m uldel U0 AUL2S oilH
A5 520, 513U 565y U otloy A4l [LIEA 89, [012 2202, 6iL[a 2202 21, {5280,
o gl Hi2 ofld duial.

Define Doubly R.C. Beam and give necessity of doubly R.C. beam.
so1efl 2uR.4. oflH <{l vty 24 244 g6l U2, oilH <l sx3ea1dl @i,
Calculate flange width of Tee beam for the following data. Depth of flange

= 120 mm, width of rib = 230 mm and effective span = 6200 mm.
2L oiln <l 2uudl Hilsdl vi2 sdor l usions bl sdsy <l Glsld= 120 mm, <ot <l
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(©)
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(©)
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(b)

(©)
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(b)

YElUS=230 mm 2t 955214 2Ul1=6200 mm.
Calculate main reinforcement required for a rectangular doubly reinforced

section 250mm x 500mm deep for a factored moment of 250 KNm. The
effective cover to tension & compression steel is 50 mm respectively. Use
M 20 concrete and Fe 415 steel.

250mm x 500mm < 24425125 HIU 24 250 KNm il 55228 HiHez HI2 4O 22l ]
ABLAZ] 52 2l VAl 53¥UUA HI U525 592 HIL 251 50 mm 9. M 20 51512 i
Fe 415 2Zld -l Guaiol 53,

OR

Write down steps for the design of T beam.

2l oflu <l Soalsa HizAl 220 QUi

Draw stress strain diagram for doubly R.C. beam.

$o1el U124l oflHeAL 2224 22 SPAUAIH EIRL.

Find moment of resistance of a T beam using following data: Depth of
flange = 100 mm, Width of web = 250 mm, Width of flange = 900 mm,
Effective depth = 600mm, Tension steel = 2945mm?. Use M20 concrete
and Fe415 steel.

2l oflu iz 12l [Aoidl uz 4l ofludl 249204480 ABiL 5657 <l Gis9=100 mm, 4ot il
YlUS=250 mm, 45 <l UElUS=900 mm, 1425125 Glild=600mm, 2<%
2214=2945mm2. M 20 51512 21 Fe 415 22ld <l Gualol 53,

Mention different checks used in one way continuous slab as per IS 456-
2000.

IS 456-2000 WHLOL Al & secdly 2300 HIZ et 240l As 21l

A doubly R.C. beam of effective section 250 mm x 500 mm is reinforced
with 2 — 16 mm dia bars as compression reinforcement & 4 — 25 mm dia
bars as tension reinforcement. Effective cover on both sides is 50 mm.
Calculate moment of resistance of beam if M 20 concrete and Fe 415 steel
is used.

250 mm x 500 mm < 24425125 HIY, H2AAAL $AE] 2412 2L o{lHed 532 Hi 16mm <L
2 Vel 290 Hi 25 mm <AL 4 A[004 4l Ust[Ad 526 19, 0idd dR5 o AA25125 592 50 mm
<4 £9. M 20 51512 21 Fe 415 22la <l Guial 53 6l o ia1a56 A,

Design a continuous one way slab having three equal span of 3.5 m each
with the following data. Imposed load = 5 kN/m? , Floor finish = 1 KN/m? .
Use M 20 grade concrete and Fe 415 steel. Checks are not required.
3.5 m <l P5UIVAL AR AOUHIZ secleq @0, <l RS 5320 S+uize dig=5 kN/m?,
Q12 §l-fla=1 kN/m?2 “12l. M 20 51512 24 Fe 415 22ld @l ds <l 6132 4.

OR
Draw neat sketch of three span continuous slab with assuming
reinforcement details.
LB AUIUALEL Sl 201l H2ell 25A51AH2 214 <l 2u5(d izl
A doubly R.C. beam of effective section 300 mm x 550 mm is reinforced
with 3 — 20 mm dia bars as compression reinforcement & 6 — 20 mm dia
bars as tension reinforcement. Effective cover on both sides is 50 mm.
Calculate moment of resistance of beam if M 20 concrete and Fe 415 steel
IS used.
300 mm X 550 mm < 21425125 HIU 421441 $otell U2 Al oflud 5¥U2 Hi 20mm <L
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(©)

3 v 29 Hi 20 mm AL 6 A[004L 4l Us[AA 52& 69, 0ied dR5  AA25125 592 50 mm
<4 £9. M 20 51512 2 Fe 415 22ld <l GuAiaL 53 ol  aiel kL.

Design a continuous one way slab having three equal span of 3m each
with the following data. Imposed load =3 kN/m? , Floor finish=0.5 kN/m?.
Use M 20 grade concrete and Fe 415 steel. Checks are not required.

3 m el BLEUUAL AR AUHIZ Seddld 2aot | dRidd 521 Svdize dle=3 kN/m?,
5412 §l-{l91=0.5 kN/m2 ®12l. M 20 51512 i Fe 415 22lat dl. As <{l ox32 <2,
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