Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4360609

Subject Name: Advance Design of Structures

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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What is necessity of using doubly R. C. beam?

SWE] AR, Al oflHell GurLlalefl e RULd % LLdl.
Different between angle purlin and tubular purlin.

Wedle, Ue[o e} 2y el UElol del] dslald 1),

Calculate main steel required for a rectangular doubly reinforced beam
section 300 mm x 550 mm effective to resist a factored moment of 400
kN.m. Take effective cover to compression and tension zone as 50 mm.
Use M 20 concrete and Fe 415 steel.

300 mm x 550 mm oll AUS1RS WISOE Hddl SHE] 112, Al ofly
H(2 22ldefl 2AQlo] 521, s1QLet W 2oRlel RAledHi 50 mm <f 5AR dIR).
M 20 $le512 wal Fe 415 3216l GUY1IL 5.

OR

Find moment of resistance for a rectangular beam 300 mm x 550 mm
overall if it is reinforced with 5-22 mm @ bars as tension reinforcement
and 3-16 mm & bars as compression reinforcement with effective cover
of 50 mm on each side. Use M 25 concrete and Fe 415 steel.

300 mm x 550 mm o} GeARY WISV tRlddl 6ilHsi] eoRlet Hlia 5-
22 mm @ ol YTl Wl $el Bledal 3-16 mm O yoilA el Yoi(dd
539 © dl AL (G4Hsl) WdAUYRL 2AH). 512Uet el 2021el HleiUi 50
mm <} 542 YRl M 25 Slo5le e Fe 415 21dsil GUALL S2U.

What is minimum depth and width required for angle purlin as per I.S.?

olg uelot HI2 218, WU, WefUR dgdH USLOLY el GSIYeil

B 23Ld %8lldl.

An ISA 90 x 60 x 8 mm is connected to 8 mm thick gusset plate with 4 —
20 mm dia 4.6 grade bolts to transfer tension. Determine design strength
due to rupture of critical section. Assume longer leg connected to G.P.

A5 ISA 90 X 60 x 8 A 8 mm 151 AA2 W2 UL 4.6 ASell 20 mm «ii 4
wlee]] LRl dest $cl HI2 %15 8. w1 A5l HI SIMel o8l Y
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Determine design tensile tensile strength of ISA 100 x 75 x 6 mm
connected to a 6 mm thick guset plate by 4 mm welds at toe and back. The
length of weld at toe is 140 mm and at back is 310 mm.

ISA 100 X 75 x 6 mm % 6 mm 15| A2 We U182 4 mm dese] 2] w4
580l 1S 8 detl Hi Slowleyel ALl A LHe 21le). AesSalef] |rodle

2l GU140 mm e A5 GUR 310 mm «il 8.
OR

Write formula for permissible and actual deflection for purlin.

Udol HI2 Bl lds W dirddls dlUudeial YA quil.
What is the difference between yield strength and ultimate strength?
les 8l ual WE|N 2 28l dRel) dslald ().

Select suitable single unequal angle section to carry design tensile load of
200 kN.

200 kN ofl dlQl ®IR déel sql HI2 A1 (RidlE WeAe 5ad Wedldef]
yedll 521,

Sketch various built up sections used as compression member.

e104 Ay dE GUALIML Adidl uile2 ¥y A5QAstofl 4415[d Welld).
Explain end conditions of columns as per 1S: 800 - 2007.

IS: 800 — 2007 Y&l xci®eil DS\l Re(d (A2l qHmdl.

Determine compressive strength of ISA 100 x 100 x 8 use as strut. The
length of member is 2.5 m and its both ends are hinged. Assume load is
applied concentrically.

5100 x 100 x 8% %Beil 222 A3 GUALL €A B Aol HIR elod UlHe2l
1L HiRefl Gulles el dell ol St (HosaRd 8. Slegd IR @ldl &
AH YR,

OR
Write value imperfection factor (w0) for buckling class a, b, ¢ and d.

W sEloL 561 a, b, ¢ 2ol d HIS SHUSSRUA $52R0i] SlHA qudl.
Differentiate between concentric loading and eccentric loading.
5(oed MR Wl G (oed HIR dRAsA] dsldd U,

Design a steel column to carry axial compressive load of 1000 kKN. The
length of column is 4 m and hinged at both the ends.
1000 kN il 2g{ld €104 IR d&et sdl HIS Eleetl sleHeil Slomeel
5. slauell dodles 4 m ol & wal detl vl BSI (M4 8.
Enlist various failure modes of hot rolled steel beam.
€12 e 219 o{lHell el el eidL1RL Ll
Calculate flange width of a T beam from the following data.
1) Depth of flange = 150 mm
2) Width of rib = 230 mm
3) Effectivespan =4 m
o1 Al Hilecll Guzell &1 oilH Hie sdooeil usluugeil aaiHl 5.
q) §Q%eil GlSLE = 150 mm
R) el uslalLe = 230 mm
3) AUUWSRS AN =4 m
Write different steps followed while designing a slab base.

A0 0)ogeil [SNGel HIell 221 G,
OR
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Explain shear lag effect in steel beam.

¥l ofld 1l 1R Aal gEse YHowdl.

Write equations for the moment of resistance for the different positions of
neutral axis for T beam.

2l oflH HI2 deel uilefl ol el Rauld HIR wauyQl «li YA qui.
Draw detailed sketch consisting of sectional elevation and plan for a slab
base foundation.

A0 W% 51G52leloli A52eld WE|dQUel M Wlstofl w15(d 121,

Write shear force and bending moment coefficients at different point for
one way continuous slab.
clel d Y019 AW HI2 el el (Gl GUR (212 814 wa WSl A2
ol QLS dul.
Find moment of resistance of a T beam for the following data.

1) Flange width = 1500 mm

2) Web width =230 mm

3) Overall depth of beam = 600 mm

4) Effective cover =50 mm

5) Depth of flange = 150 mm

6) Main steel = 4- 16 mm @ bars
Use M20 grade concrete and Fe 415 steel.

o{1Asf] Hiledl Guell & 6lH HI2 AdAuYRL «fl A1l 5.
q) §Ae%<{l USlulle = 1500 mm
R) dude{l usloile =230 mm
3 oflu+{l 54 GLSLE (= 600 mm
¥ (USRS SR =50 mm
U) §Qs%={l GISLE = 150 mm
€) Yu 2214 = 4- 16 mm O i yoilUl
M 20 Slosl2 A Fe 415 21deil GUALL 52U
Design a continuous one way slab having three equal span of 3.5 m each
with the following data.
Imposed load = 4 kN/m?

Floor finish = 1 KN/m?
Use M 20 grade concrete and Fe 415 steel. No check is required.

oflAsfl Hiled]l Hi2 A5 3.5 m oli AQL AL 2Ll HI2 dei d HuidL
QA uisf] (Somet 5.

SIS IR = 4 kKN/m? wal 5612 §loflyt = 1 kN/m?

M %o 5lo5l2 v4al Fe 415 21dell GUUIL 521, S1SURL AS 510l %R
sief].

OR
Draw sectional elevation for a three span one way continuous slab.
AL LI LUl cet A 0ial 2ot MR ASLAAE W]l €11,
Draw stress strain diagram for T Beam.
2l oIy U1 U 26l SIUIAIM Welld).
Design a continuous one way slab having three equal span of 4 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. No check is required.
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(5)  ollAs{l Hilsdl UL 215 4 m oli AL WL AL HIR del d 102 Aus{l 09
(Sex65et S2).
SRS MIR = 5 kN/m? ual §61R §loily = 1 kN/m?
M %o 5lo5l2 v4al Fe 415 21dell GUULIL 521, SISURL AS S Lol %R
stef].
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