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:
1. Attempt all questions.
2. Make Suitable 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.
Q.1 (a) What is necessity of using doubly R. C. beam?
sl ) SHEl 1R, L oflHell GUuAldLL] e Rl 2LLd).
(b) Different between angle purlin and tubular purlin.
(o) W21 Uelol W 23R Uelel dAeil dslad WM.
(¢) 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.
(5) 300 mm x 550 mm oil WU512S WISBE HLddl SHE] IR, L oflH
H(2 22ldsfl aAQlo] 521, s1QLet W 2oRlel AlelHi 50 mm <} 5AR YR
M 20 $le512 el Fe 415 2ldell UL 53,
OR
(¢) Find moment of resistance for a rectangular beam 300 mm x 550 mm
overall if it is reinforced with 5-22 mm O bars as tension reinforcement
and 3-16 mm O bars as compression reinforcement with effective cover
of 50 mm on each side. Use M 25 concrete and Fe 415 steel.
(5) 300 mm x 550 mm o GHAIRY W15DE tddl WHel] 2oRlel Blelal 5-
22 mm @ el YU{lAL W $120el Rletel 3-16 mm ¢ UoilA el Uoi(dd
53¢ 8 dll L [Guel] WdR1UYRL e, 51 2Uet Wal 2oRlel AleAH 50
mm <}, 502 YIRL. M 25 Slo5l2 Wl Fe 415 21deil GUUIL 52U
Q.2 (a) Whatis minimum depth and width required for angle purlin as per 1.S.?
ugl2 ) Aold udlel HIZ 419, AA. WUR dedd USlLe w Gsloel
%2311 %L,
(b) AnISA 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.
() WS ISA90x 60 x 8 ol § mm S| AN W2 Ul& 4.6 ASell 20 mm i 4

wlee]] dlRl dest 5l HI2 %15 8. w1 A5l HI SlMel 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| 1A We 412 4 mm ACSe] 2] ua
580l 1S O detl Hi Slowleyel ALl A LHe, 21lb). AesSalef] qrodle

2l GU140 mm e AS GUR 310 mm «il 8.
OR

Write formula for permissible and actual deflection for purlin.

Udol HI2 wlogHlds W dirddls dlUudeial Yo quil.
What is the difference between yield strength and ultimate strength?
les 8l ual W2 28 dRel) dslald ().

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

200 kN ofl dll ®IR d&el $dl HIe A1 (19 Welp5dd W\ dof]
Uiedf] 5.

Sketch various built up sections used as compression member.

e104 AAAd dE GUALIML AdLdl uile2 Wy A5QAstofl 15(d Welld).

Explain end conditions of columns as per IS: 800 - 2007.
IS: 800 — 2007 YU i ™ofl BSIA\{l Retld (Rl AHesdl.

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.

W5 100x 100 x 8 3 Bell 222 A3 GUALL °AE B Aol HIR elod UlHe2l
1L, HidRef] Gulles wal Aell o St (HosaRd Q. Slegd IR @ldl &
ARSI

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

WAL SEIY a, b, ¢ ¥el d HI SHUESRUA F52Re(l SlHd cudl.
Differentiate between concentric loading and eccentric loading.
5(sed MR Wl G (std HIR dAsA] dsldd U,

Design a steel column to carry axial compressive load of 1000 kN. The
length of column is 4 m and hinged at both the ends.

1000 kN ol 21&{ld elod HIR d&el Sl HIS wRell S51EHsA] Slowlesed
52\, 516He{] LS 4 m o]l O W dell via ASL (Hos1134 8.

Enlist various failure modes of hot rolled steel beam.

€12 1eS 2219 o{lHe1l 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) Effective span =4 m

oflA{l HifS] Gurell &1 o{lH Hi2 sQ-oseil uslnnleeil 2RIl 2.
1) §Qs%-(l GLSLE = 150 mm
R) tefl uslale =230 mm

3) USRS AL =4 m
Write different steps followed while designing a slab base.

A0 0)ogeil (SN Gel HIell 224 G,
OR
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Explain shear lag effect in steel beam.

ld ol HIR 2ila4R Aol vhse dHdl.
Write equations for the moment of resistance for the different positions of
neutral axis for T beam.

2l oflH HIR2 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 51G52leoli A52eld We|dQUel M Wlstofl wL5([d 121

Write shear force and bending moment coefficients at different point for
one way continuous slab.
clel Q Y0191 AW HI2 el el (Gl GUR (212 814 wa WSl 1A
ol UEQILs 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 530,
q) 421l Ul = 1500 mm

R) dudel ugloile =230 mm

3 o]+l 54 GISLE (= 600 mm

¥ (AUSIRS 59AR = 50 mm

U) §89%<i] GISLE = 150 mm

€) Yu 2214 = 4- 16 mm O <l Aill

M 20 Sle5l2 3al Fe 415 21l GUALIL 521,

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 Hiledl Hi2 A5 3.5 m oli QL AL 2L HI2 dei d HuidL
Quisf] (Somet 5.

SIS MIR = 4 kKN/m? wal 5612 §lofld = 1 kN/m?

M %o 5lo512 ¥4l Fe 415 21dell GUUIL 521, S1SURL AS 510l e
stef].

OR
Draw sectional elevation for a three span one way continuous slab.

AR JLLV1L LUl def A 0idl A U A5 WAt €12,

Draw stress strain diagram for T Beam.

Sl oIy U2 U Rl 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)  llAefl Hilsdl HIZ WS 4 m ol AR WL AL HI2 del d 101 @Ue{]l 09
(Sex165e1 520,
SIS MIR = 5 kN/m? ual 5612 §lofld = 1 kN/m?
M %o 5lo512 ¥4l Fe 415 @21dell GUUIL 521, S1ESURL AS S Lol %R
otef].
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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 6 (NEW) —- EXAMINATION — Winter-2024

Subject Code: 4360609

Subject Name: Advance Design of Structures

Time: 02:30 PM TO 05:00 PM

Instructions:
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usl2 ()
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(A1)

Attempt all questions.

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

Use of simple calculators and non-programmable scientific calculators are permitted
English version is authentic.

Use of IS 456 -2000, IS 800 -2007, SP -16, SP-6 is Permissible

Give definition of Slenderness ratio and Write Maximum values of
effective slenderness ratio for Different Member as per IS 800-2007

QoS IRUNA] culuAl WIUL Ha IS 800-2007 HAH WG|

WG NI HIS WUISIRS oSy (21 ofl HedH [SHdA) dul)
Write Short Note on Block Shear Failure

odls {12 32 UR &5l «llt qul.

Single Unequal angle Section ISA 90 X 60 X8 is Connected to 8 mm
thick gusset plate at ends with 4 number of M 16 bolts of Property Class
4.6. Determine Tensile strength of Angle for Yielding of Gross Section
and Rupture of critical section.

[Rio1el WALt We2ld A52AA ISA 90 X 60 X8 o WIS $et14 4.6 il
4 - M16 6lle2 1A 8 HIHl 2st A2 We 1d 1S 8. w91 o]
211656 2o AN AsAt ALESTIL WA U 2\ (52156 Aol
H12 2llHl.,
OR

Design Single Angle Carrying Factored Tensile load of 190 kN.
Consider angle is connected to 8 mm thick gusset plate with Single
Row of M20 Bolts of Property Class 4.6 Take Steel Grade Fy 250
N/mm?, Fe 410 Check Tensile strength only for block shear. Take bolt
Value as 45 kN.

(219 Wed1g il U 190 kN ol $5235 oulod dls |l 8.4 8
mm «{l 232 @2 418 M20 wllezo{l VUl 61y 4.6 [Ridtg ulsd
GRLASIAE 8. 2214 AS Fy 250 N/mm2, Fe 410 6. 291 of]
2o41896 o §5c walls 21U Ul As 2. {le2 AR 45KNEl).

Write classification of cross section as per IS 800 - 2007

IS 800 - 2007 Hos 514 As2Uete] Ad(l521 duil

Write Effective Length of Prismatic Compression Members as Per IS
800 -2007.

IS 800 -2007 Y6 (Ur»N[2s $1QAst URAell WASIRS LY
),

Date: 27-11-2024

Total Marks: 70
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Design Single angle Discontinuous Carrying Factored Load of 120
kN. Effective length of Strut is 2.9 m. Assume angle is Transferring
load Through One leg and Ends are fixed. Consider Two bolts at each
end. Take Fy 250 N/mm?

[SHL8et Ridle 31e (SUSL[RRYMY 22 Bell U §5235 ElS 120
kN. 22 oil UA51RS 16 2.9 1R 8. 1IR3 Aea1d A5 U GIRI
dlS 2l s 52 B A ASL Slsu B wel €35 BS A Wl B, Fy 250
N/mm? 4.
OR

Write Design Steps for Design of Compression member of Angle
section which Transfer the load through one leg.

WG A5Astoll $QAed NrRe{] [(SHIel B WS QI GIRL 1S

21U6 52 D, dsil HIR (St L du).
Give Criteria’s for Design Strength of Tension Member as per IS 800-
2007.

IS 800-2007 Y26l 2Rlet NidRei] (SALEel 2ol U2 HIUES (Ul

Design a column to carry factored axial compressive load of 1100 kN.
Effective length of column is 3.1 m. Take fy 250 N/mm? and Fe 410
Grade Steel

1100 kN il (01 of] 38flY €16 W01 o dSel Sl HLR STaH [SHLBet
5. cd®efl WUSIRS Gudle 3.1 {122 8. fy 250 N/mm2 sl Fe 410
As e dl

Write Sort Note on Shear Leg Effect.

2fluR Q1 52 UR 2le wile eudl,

Calculate area and thickness of base plate required for Slab Base for
column section of ISHB 400 of self weight 77.4 kg/m carrying 1100

kN axial load. Take SBC of Soil is 200 kN/m? and M20 as Concrete
Grade.

1100 kN &l 6112 clel 5L ISMB 400 S16H Beil Uldlefl d%et
774 kg/m 8 d HI2 QG A U2 %3] W Wesil &-s0 wal
215181 ARl 521 HIEls] SBC 200 kN/m? wal s1[52 A5 M20 €.
Design a simply supported Beam of 5 m length is subjected to a
working Dead Load of 20 kN/m and working Live load of 10 kN/m .
The Beam is Laterally Restrained. Use Fy 250 N/mm? and Fe 410
Grade Steel. Check for Bending Strength and Shear Strength of
Section only.

WS Y€l A 2596 14 %Be{l uile 5 m B, dell U 20 kN/m ol
509135 @S wa) 10 kN/m il dSL alea dls @1 8. oild y1os &l
U232 539 B. d GilH <l [SHIYet 52U Fy 250 N/mm? sl Fe 410

216 AS . oflH A s5cd G511 22 WA (1R WU U2 AS 52
OR

Give Answers for following Questions

(1) Write formula for Thickness of Base plate in slab base foundation

(2) Give Deflection Criteria for Purlin

D ETRVENETE AN
(1) Q6 A 51Go32UAH] Aoy Wesfl 2SLE HI2 S1fdl dudl

(2) Purlin H12 [S5Q52lel HIUES (U]

Draw Neat Sketch of Slab base Foundation for ISMB Section and
Mark Each Detail on it.

ISMB A520et H[2 A0 65 §1G5leolell 2ae9 Y €lR) A dell

U2 €35 [Aoldel Ril&d S2.
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Design Angle Purlin section for Roof truss. Length of Purlin is 3 m.
Factored design Load on Purlin is 3.5 kN/m. Check for Deflection.
Purlin is continuous for more than three spans.

28 2 HI2 Weld A52Uet L1l Udsted] o] (S8l 521, Uldeisfl
dodle 3 HleR 8. uldel uR 3525 (5318 €S 3.5 kN/m 8. Udlet o
(S5 s2let HIS AS 5. UlCel AL 5L Ay W e HIS Ucdd & D.

Give Definition of Doubly Reinforcement Beam and requirement of
Doubly Reinforcement.

sudl Roesldie oflHedl cyul wWa suEl ReeslHNe2H(
o[l A LY.

Give Definition of T- Beam and Write equation for flange width of T-
beam and L- Beam as Per IS 456- 2000.

Zl-oilus{] calull AU A4 1S 456- 2000 Yo 2l-0flH A Ad-
oflusd] sdoy ofl uSloles HIR o1l UHLSWL qudl,

Design Tension and Compression Reinforcement for Rectangular
Beam having cross section 300 mm x 650 mm (over all Depth). Beam
is subjected Factored Moment of 450 kN-m. Use M20 Grade Concrete
and Fe 415 Grade Steel. Use IS 456 — 2000 Method only.
300 mm x 650 mm (§€ GSIY) WISAE dlull o A1RY 6{lH U 450
KN-m $5235 HlHe2 @13l 8. d 6{lH Hl2 2¢12et A S1HUIRIeA <1l
Uil ol [SALel 5. Slosle AS M20 el 10 AS Fe 415 €. 1S
456 — 2000 =il d <1l GUlaL 53,

OR
Draw Stress Strain Diagram for Doubly Reinforced Beam .
SWE] Reels12S ol HIS Y Wel SIAIAM €13,
Calculate Moment of Resistance For T — Beam for data as given (1) T
— Beam Flange Width 1500 mm (2) Web Width 250 mm (3) Effective
Depth 600 mm (4) Depth of flange is 150 mm (5) Tension
Reinforcement 4 — 20 mm dia Steel of Fe 415 Grade (6) Concrete
Grade M20.
wING Hifsdl 12 T - ol 12 1d1ela HlAe2 ofl a31d?] 52U (1)
T oflH §6% «{l uslaiLe 1500 mm (2) Ao «{l Ul 250 mm (3)
WASIRS GISLE 600 mm (4) (64 <l GISIY 150 mm 8. (5) 22lel
081402 4 - 20 mm ALY dL0lL WA B AS Fe 415 AS B. (6)
sl(s2 AsM20 B. .
Find Moment of Resistance for Rectangle Beam 250mm X 550 mm
(effective) is reinforced with 4 -25 mm dia bars as Tension Steel and
4 — 16 mm dia Bars as Compression Steel. Use M25 grade Concrete
and Fe 415 Grade Steel.
250mm X 550 mm (HUWSIRS) o WISAE elddl God ARY 6{lH
BHL 4 -25 mm ALY cAlULl YUilUL 2eiQlet e el and 4 — 16 mm
<1 clL01l HUilY SIHURLeA 2] L3 110 B q oflH <l Hlee 2ils
{1 ee 2lldl. slesle As M25 wal e AS 415 €l
Write Bending Moment and Shear force Coefficients for one way
Continuous slab as Per IS 456 — 2000.
del 4 So21o{y Y QG HIS AeSIoL HIAe2 WA (1R S\ o1l I lis
IS 456 — 2000 WHLS Qull,
An RCC T — beam section has following Data (1) Flange width 1600
mm (2) flange Thickness 150 mm (3) Effective Depth 750 mm (4)
width of Rib 300 mm. Determine Moment of Resistance of section

assume section is balanced section. Use Concrete Grade M25, and
Steel Grade Fe 415.
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R ALY T - 6flH As2AeA Hi o{lAeL UHIA 321 B (1) s UsloiLe
1600 mm (2) 4% SIS 150 mm (3) HAWS1RS GISLY 750 mm (4)
o s{l UL 300 mm. As2el A A (Cd Hioll AsUst ofl 4121

H1Ae2 Q0lE) 51(52 S M25, el 2216 S Fe 415 <1l GUlaL 52,
Design 3 Span One way Continuous slab with coefficient method for
following data (1) Effective span 3.3 m (2) width of support 250 mm
(3) Imposed Load 2.5 kN/m? (4) Floor finish 1.5 kN/m?(5) Thickness
of'slab 140 mm . Use M20 Grade Concrete and Fe 415 Grade Steel Do
not perform any Check.

AQL Lol dot A Acdd AN ol SlLeel AQlis «il ugdl &l 4114 el
HIR2 53 ()SsElUR /Lol 3.3 m (2) YULE «fl uslsie 250 M. (3)
SIS €15 3 kN/m? (4) §41R (8efl2l 1.5 k/m? (5)2A K il 1518
140 mm. 51(52 AS M20, wal 2214 AS Fe 415 <1l GUALL 5. 519

A sclef] 2R o€l

OR
Draw neat Sketch Showing Detail of Reinforcement in one way
Continuous slab ( Two Views)

dlol Q Udd @ed HI2 Hoildl e2lldd (A ) e By €120,

Write Steps for Design of T Beam.

T o{lH 112 o1l [SHLEet LUy duil.

Three Span one way continuous slab having slab thickness 150 mm
and effective span 3.1 m. Live Load of slabis 2 kN/m?. Floor Finish
load is 1.5 kN/m?2. Slab is reinforced with 8mm diameter Tor steel at
150 mm c/c as main steel & 8mm diameter Tor steel at 250 mm c/c as
distribution steel. Check slab for cracking, Deflection and Shear. Use
M?20 Concrete Grade and Fe415 as Steel

AQL Wlel dol-d Udd @ FHI Q@] SIS 150 mm wel
WRAUWSIRS Wl 3.1 m 8. AW U d18d dlS 2 kN/m? Aol §61R
(5(=121 415 1.5 kN/m? 8. QMU Yu 216 d]5 8mm I+l 2R
2214 150 mm c/c UR el (AWl 2214 d3Ld 8mm <l il 212 21d
250 mm c/c UR H45dl Hi #1dd 8. @u o 55091, [S5A52Ust, wal
(2L HI2 AS 5. M20 S1[52 AS el Fed15 2214 o1l GUAIL 521,

FTededededek

oY

07

09

03
03
04

oY
07

09

Page 4 of 4



