Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3360601 Date: 19-11-2024
Subject Name: Design Of Reinforced Concrete Structures
Time: 02:30 PM TO 05:30 PM Total Marks: 70
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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
IS 456 and SP 16 is permitted

English version is authentic.

Answer any seven out of ten. eRH il S16UQL Aldetl Bl AU,
Write partial safety factors for steel and concrete.

14 wa slesle HI2 UllRlug A5l s qull,

Find minimum steel area of Fe 250 Grade in a slab having overall depth of 150 mm.
150 H1H] 54 1518 HRlddl AU Fe 250 AS 21dat] dgfdH AWl
1

Give a minimum number of bars and minimum diameter of longitudinal bar in square
column.

ARA SlAUU] WO W1 Gle)ySleld AU[NL ofl duyl wa W91
L1 Y Ll

Write different grades of steel used in R.C.C.

. YL Ui GuAIM uLddl (afdy R]detl AS qudl.,

What is minimum eccentricity for a column as par I1S?

WLHWY Yoo S1aH HIS dgH Gdedldle] HiY aslidl.
Write the values of design bond stress for M-35 and M-40 grade of concrete when
M.S. bars are in tension.

o413 HIFES weil U[NU] 2eR1eiHi S1Y RUIR M-35 3e) M-40 A2l s15e
UL [SL8et Wlos 22 ofl A&y du).

Write “Xu max/d” ratio for all grade of steel.

o] o Jeeil 21d Hle Xu max/d <1l (2] quil,
State functions of distribution steel in slab.

Q0d H [Seelejelet ldell sial el
State maximum distance between bars of main steel and distribution steel in slab.

AHU[ Hu wal SIRR0YQI ol AL Yl HedH wid1dg alid).
Define limit state and state different types of limit state.

[efHe 22 <l caluil U] 4 [GHe 222 <l UsIR dudl.
For a 250mm x 450mm (effective) size singly reinforced beam, calculate the limiting
moment of resistance. Use M-20 grade concrete and Fe-415 grade steel.

14

03

250 H1H1 x 450 H1H (83 (52cl) UL eil ToLE] ASSIUS 6llH HI2 03

(@[ (291 H1Ae2 31§ 25122 20ld]. M-20 ASs] Slosle el Fe-415AS
g ql.
OR

Explain singly and doubly reinforced section.When doubly reinforced section is
provided?
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Ridle] 3 SWE] IBASIUS AsUel YoM, UL AsUetal SHE] 215145

5CIHi w19 87
Calculate limiting moment of resistance and area of steel for singly reinforced beam
section 300 mm wide and 500 mm effective depth. Take M20 grade concrete and
Fed15 grade steel.

300 HlHl uQllg wal 500 HIHl AUWSRS QSIS HAAA) [RidLd]
R061814S oflH U2 (@R HIRw 2l 351 Wl W)dedl ARl
2018l M-20 < 51512 Wl Fe-415 o 2214 4.

OR

A RCC beam has effective dimension of 230 x 500 mm is reinforced with 3 Nos. 20
mm Dia of Fe 415 in tension. Find out Moment of Resistance of beam using M20.

230 x 500 HIH] o1l U515 UIUstl WRAH] oflUa Fe 415 AS «ll 3«13
20 HlH] culdedl 21gel]l wineg, sl w1dd 8. M20<1l GUYlaL s3lA

oflefl H1Ae2 21§ 51220 20,
Find lever arm and depth of neutral axis for a limiting section 300mm x 550mm
effective. Take M-20 concrete mix and Fe-415 steel.

300 HIHl x 550 HlHl <l (@[ Aselet HR dlar wi wel y2d
A 5AAA] GLSLES QAL M-20 of Slesle el Fe-415 of 2214 4.

OR
A rectangular RC beam 230mm x 500mm (effective) size is reinforced with 4 nos. of

20mm dia. bars of Fe-415 grade steel and concrete used is of M-25 grade. Calculate
flexural strength of the beam.

230 H14] x 500 HlH] (55521d) USRS ol dicdARY AR oy U2 20
HIH] culell 4«12l A0ilY UL 8. d) oilH «{] sA5u2¢ 22 211H). M-25

AS o Slo5l2 Wl Fe-415 AS o 221 4.

Find a number of 20 mm dia. bars required for a RC beam 230mm x 450mm
(effective) to resist factored bending moment of 120 kN.m. Use M-20 concrete and
Fe-415 steel.

230 H141 x 450 HIH] (85521d) o1 112241 oln i 120 sl 1] «fl Fsesu
HIH2 Uest 5d Ul 20 HIMH] culdell Aoy ofl vl bl M-20 AS o

slogl2 o Fe-415 AS of 2214 4.

OR
Design an R.C.C. beam simply supported over an effective span of 5 m and loaded
with UDL of 30 kN/m including self weight (service load). Use M 20 concrete and
Fe 415 steel.

As Alel Ad 2sdal MR Wld ol HAuS1RS AL 5 HleR <l B. dell
WL AL GUR WflHedl Uldlell dosel dlsd 30 (54l Yot H{l2ell
UU(Add @R |13l 8 Ay dls). oflH ol (SHieel s M-20 AS <

slogle o Fe-415 AS o 2214 €.

A R.C. beam 250mm X 600mm is reinforced with 4nos. 20mm dia. tensile steel and
3 nos. 16mm dia. compression steel with effective cover of 50mm on both sides. Find
moment of resistance. Take M-25 concrete grade and Fe-415 steel grade.

250 H1Hl x 600 H1H] QSIS dlorl AR ol A i oi1%g 50 HIH] of
USRS 5AR UL 20 HIH] cUlUedl 4 «iol U[OUL 2e2Uel IP§lHN2
313 A4 16 HIH] calysll 3 oo 40Ul S1Q1et I8et sl d313 YsdlHi
1dd 8. 6lHs] uld1el gaf 2. M-25 AS of Slosle A Fe-415 AS of
2l 4l

OR
Explain cover to reinforcement.

2051402 of 5612 YHMA).
Explain different types of shear reinforcement.

[cllael UsIRell [R1AR 391§l N 2 yHed).,
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OR
A simply supported beam 230 x 450mm effective is provided with 3Nos. of 16¢ bars
in tension. The beam is loaded with 80kN/m (factored load including self wt) in an
effective span of 3.2m. Design the shear reinforcement for this beam. Concrete grade
M20.

As Q] AULS oflHell WUSIRS WISDE 230 x 450 HIHl B. wa
2aRleidi 16 HIH] <l 3 <ol Alqul Yial B. oflusdl 3.2 Hle WASIRS
dlL0lla 80 (54 et /{22 (3522 AlS-Uldlell doel A18) ol ¢HIR &l LR
SAIML 21194 B.d) uL oflH & (2142 IpetslANR (SHIBel 5. M-20 AS of
slesle ql.

Calculate flange width of Tee beam for the following data. Depth of flange = 115
mm, width of rib = 230 mm, effective span = 6000 mm.

&l oflu e wdl Hiledl HE2 s <l usloug 2kl sd <l
Gust8=115H1H], Aod ofl uslnig= 230414, 8352ld Wilel= 60004141,
OR

Draw a sketch for longitudinal view of a singly reinforced simply supported beam
along with shear reinforcement.

Alld] 3elslds wa Riuel 4IRS ofld 12 dleeyslad 2wl il
(2142 ReelslU o2 A1l WY €)R).
Design tensile and compressive reinforcement for a R.C.C. beam 250 mm X 500 mm

to resist factored moment of 250 kN.m. Use M 20 concrete and Fe 415 steel. Draw
sketch of cross section of beam. Cover on both sides 50 mm.

250 H1H] 4 500 H1M] ol ol GuR 250 Sl 4] ofl 522 U2 |13 dl

2oRlsl Wl 51112161 221 6elef] IARIAR] 520 M 20 S o Slogle Wal Fe-415 AS

o 2216 AU\, o{lHell W15l AIS[d Welld). vial d§ 50 HIH] saR @)
OR

Explain Under Reinforced, Over Reinforced and Balance sections.

WS IBe81S, AR 395125 vial Aoy AUt (AN YHomd).

Enlist and Explain the steps to check for eccentricity of column.

s1gHe{] W Q231 2] AsIUL HIdetl UdLE oAl «lltRi] 21el HHem1d).
OR

Enlist and Explain the steps to find pitch of a column.

slHe{] (Qy 2ludl Hidetl UdLERA)eA] «lltR] 24el AHex1dl.

Draw a neat sketch showing reinforcement in sectional elevation and plan view for an
isolated pad footing.

ULGALA2S US §21oL HIe UlSUL Uldell AsHeld WEldQuet W Lo
tuildei] 4R HIs[d) elR).
OR

Give the design step of Two- way slab of Corners held down with diagram (one view
only)

2d A0 ol [Shleel WU YHoldl wLsld Al (RASY). Bl Sl &5
SIGe1 8.

Design a simply supported slab for a clear room size 3.2 m X 7 m. The slab is resting
on 300mm thick brick wall. Take live load as 3 kN/mZ and floor finish as 0.8 kN/m2.
Check the slab for deflection only. Draw sketch showing reinforced details. Use M20
grade concrete and Fe415 grade steel.

W s Ulel Ad 25Ad 3.2 Hle: X 7 HleR ol UIWIDLLI0LL Lol x4 HI A6 o]
[SHL&el 521 ¥l A4 300 mm 5] ©e-fl (edld U 2594 8. Bdd HIR 3
sly/Hlz wWal 5412 (s(e121 0.8 Sl /{12 4l 2:Qus 55d [S5A5UAA HIS AS

530, 5132 AS M 20 ol Fe 415 221deil AS dlURl.
Design a square RC column only for longitudinal reinforcement to resist a factored
axial load of 2000 kN. Take M-25 and Fe-415.
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2000 5.9y o1l 5522 WU 16l HIR ol USel SALHL2 251 ALY 1R3>

SlaH o §5d dleR)RYSlad AlOALHI [SPL8el 5. M-25 sl Fe-415 d).
Determine size of footing, net upward pressure and bending moment at critical
section for a square footing for an isolated column 500 mm x 500 mm size carrying
an axial load of 1500 kN. Safe bearing capacity of soil is 200kN/m2. Use M-20 and
Fe-415.

500 H1H1 x 500 H1H] «il W10A1A2S S16H U 1500 S0y o] A&y IR E1d
8. dell AU 2o HIR §(321 ofl AL, A2 AU AS VAR WA (5256 As2Uel
Ul Q51 HlAe2 Q1) HI2L «il UdIHd YIRSl &Hdl 200 Sl.oy /]2 2sdR

8. M-20 ¥al Fe-415 6.
Differentiate between one way slab and two way slab.

dol 4 AN 3 2d AW 42 dsldd (Ul
Determine development length for 20 mm dia. bar, M-25 concrete, Fe-415 steel in
compression.

20 HlHl sl Aladl Ui sl Sadluiee dsef 2Mldl. M-25 o
slogl2 oA Fe-415 o 3219 d).
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