Seat No. / Enrolment No.:

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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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

Qo5 IRAUNA] vl WIUL e 1S 800-2007 HAH WEI|-

WG NI HIS WUSIRS oSy (2R ofl HedH [SHA) 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 M16 bolts of Property Class
4.6. Determine Tensile strength of Angle for Yielding of Gross Section
and Rupture of critical section.

(016 WU Lol Wo91d A 52Ut ISA 90 X 60 X8 oL UIUS] s61 4.6 <l
4 -M16 o2 Y12 8 H]H] el a2 We 118 1SRG 8. ANedld of]
211656 2o AN ASAt AESTIL WA U 216 (52156 Aol
UL 2L,

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.

[Ro19 As016 %l U 190 kN oll 55235 2eU 1094 €lSEl 8. d 8
mm <fl 232 Qe U18 M20 oileas{l VU2l salid 4.6 Riog ilsd
SGRLASIAE 8. 2214 AS Fy 250 N/mm2, Fe 410 &), w919 of]
2o11896 o §5c 6wl s 21U Ul As 2.l AR 45KNEl).

Write classification of cross section as per IS 800 - 2007

IS 800 - 2007 Y04 514 As2Uste] Ad(l52 cuil

Write Effective Length of Prismatic Compression Members as Per 1S
800 -2007.

IS 800 -2007 Yol (UPA(2s s1UQel UGRUANeA]l MUSIRS GULLES
qud),
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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 21d (SUSL[RRYMY 222 Bell U $5235 dlS 120
KN. 222 ol U518 Gullef 2.9 4122 B. 1IR1 S w916 w5 Y| IR
dlS 2l s 52 B A ASL SlsU B wel €35 BS A Wl B, Fy 250
N/mm24l.

OR
Write Design Steps for Design of Compression member of Angle
section which Transfer the load through one leg.
WG A5Astoll $1QAed (] [SHIYel 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 YUl 2oRlel N1odRei] (S3l8el 2ol HI HIUES A (M),

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 0401 o] &1y €104 W01 o et Sl HI SIEH [SHLeel

5. d®iefl WUSIRS Gudle 3.1 {122 8. fy 250 N/mm2 s\ Fe 410

As 4 €l

Write Sort Note on Shear Leg Effect.

ofluR Q21 352 U 2012 «ile qudl.,

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 #&{d ®IR d&el 5l ISMB 400 SI1EH %eil Uldlell d%el

77.4 kg/m 8 d Ul A0 W HI2 e Wl Wedll &40 Wal

215181 ARl 521 HIdls] SBC 200 kN/m? 44l s1(52 AS M20 4.

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.

As AlEl d esdd oly Befl €ully 5 m B, dell UR 20 kN/m il

d 510135 €S WA 10 kN/m el d sl dlpd dls @il 8. ofly Ules &l

U232 539 B. d GilH <l [SHIYet 52U Fy 250 N/mm? sl Fe 410

216 AS . oflH A §5cd Gos]o1 22 WA (AU WU HI2 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

EARGIRVENEIE RN

(1) 2064 A 51632t A @il wSLe HIR S1R[dl quil

(2) Purlin U2 (S5Q521el HIUES ¥ (U)

Draw Neat Sketch of Slab base Foundation for ISMB Section and

Mark Each Detail on it.

ISMB 521l HIS A6 W §1GSleloll A8 WY £12] A del

UR €35 [Adlda [Uf&d 521
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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 Uldstef] ol (S8l 521, Uldeisfl
dodle 3 {122 B. uldel U 3525 [SA18el €S 3.5 kN/m 8. Udlel
[S&As2let HIS AS 5. UlEel AL 5L Ay WL HIS Ucdd & D.
Give Definition of Doubly Reinforcement Beam and requirement of
Doubly Reinforcement.
sl RossldNe ofldefl vl Wa sudl ResslANeeel
%R A1),
Give Definition of T- Beam and Write equation for flange width of T-
beam and L- Beam as Per IS 456- 2000.
Zl-oilus{] calual AU A4 1S 456- 2000 Yoo Sl-0flH A Ad-
ofluedl g8 oll usloue Ui =il A5 dul,
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 (§¢ GS18) MISAE dlull Goul ARY ofl4 uR 450
KN-m $522S HlHe2 €13l 8. d oflH HI2 2eiQlet el SIHURRLe ol
AL ol [SA18e1 5. Slogl2 AS M20 wal 22101 IS Fe 415 €. IS
456 — 2000 =il Ild <1l GUAIL 531,

OR
Draw Stress Strain Diagram for Doubly Reinforced Beam .
SWE] Reels)S ol HIS Y Wel SIAIAM €1,
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.
WG Hifsdl Ul T - ol U2 11210 HIRe2 of] Ald?] 52U (1)
T oflH s6% <fl uslaleg 1500 mm (2) Aol «{l Ueloile 250 mm (3)
WASIRS GLSLE 600 mm (4) (54 <l GISI® 150 mm 8. (5) 22l
081402 4 - 20 mm <A dloil 21d Bl 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 (HUWS1RS) of WIS elddl o ARY oflH
BHL 4 -25 mm U d101L YT o121t €16 Al and 4 — 16 mm
Y ALl Yuily slHYRLe 221d diLS W0 B d uflH «] Hlee 2118
ey 20l slestle AS M25 A 21| AS 415 4l
Write Bending Moment and Shear force Coefficients for one way
Continuous slab as Per IS 456 — 2000.
del 4 So2lo{yy A0 HIS QeSIol HIAs2 WA (LU 51 o1l I lis
1S 456 — 2000 UM LS| QU
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 ALYl T - 6fld As2Aet Hio{lAeL UHIA 321 B (1) s UsloiLe
1600 mm (2) 549 21SLE 150 mm (3) MUS12S GLSLE 750 mm (4)
o s{l ulnnLe 300 mm. As2Uel A A (Cd Hiell AsUst ofl 412

HIAe2 20lel) s1(52 AS M25, 4 2216 AS Fe 415 <l GUYLL 52U,
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 Lot det d Acdd AN ol SlLeel QLIS «il ugdl &l 4104 el
HI2 53 () sElUR /Lol 3.3 m (2) YUle «fl uslsie 250 M. (3)
oIS d1S 3 kN/m? (4) §4lR (seflal 1.5 kN/m? (5)2A K il 21518
140 mm. 5152 AS M20, A 2214 AS Fe 415 «1l GUALIL 52). 518

A s3] W2 <l

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

dlol Q Udd @ed HI2 Hoildl solldd (A ) e By €120,
Write Steps for Design of T Beam.

T o1 HI2 il [SAL8el UM Q).

Three Span one way continuous slab having slab thickness 150 mm
and effective span 3.1 m. Live Load of slabis 2 kN/m?2. Floor Finish
load is 1.5 KN/m?. 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
M20 Concrete Grade and Fe415 as Steel

AQL Wlel dol-d Udd @ FHI Q@] SIS 150 mm wal
WRAUWSIRS Wl 3.1 m 8. AW U d18d dlS 2 KN/m? Aal  §6lR
(5(=121 415 1.5 kN/m? .MU Yu 21d d5 8mm I+l 2R
21 150 mm c/c UR 3al (Al 2214 d3L% smm <l ¢l 212 21d
250 mm c/c U Ysdl Hi 1A 8. @Au o 55091, [S5A52Ust, wal
(2L HI2 A5 5L M20 S1(52 AS el Fed15 214 o1l GU)IL 521,
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