Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI « EXAMINATION- SUMMER - 2017

Subject Code: 3360601 Date:02-05-2017
Subject Name: DESIGN OF REINFORCED CONCRETE STRUTURE
Time:10:30 am to 1:30 pm Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.

5. Use of only simple scientific calculator is permitted.

6. English version is authentic.

7. Use of IS 456:2000, IS 875(Part 1 & 2) and SP-16 is permitted.

8. Assume Concrete Grade M20 & Steel Grade Fe 415 whenever not specified.

Q1 Answer any seven out of ten. €2HIll SlEURL Ulcloll scllol WL

1.  Define characteristic load and partial safety factor
Lo Alel@ls euR e AiQls dAHA wis clvulRd s2A.
2. Why steel is used as reinforcement in concrete?
2. slBeul WetsldNe2 3} FlA 2l M2 cluRallHl waA ] ?
3. Write L.S. Criteria for Maximum spacing of reinforcement in slab.
3. RAGHL WS ANl HETUH BARNA HISoll ME. AU, HIUES AUl
4.  Write partial safety factors for concrete and steel.
¥. 5lse val ¥ld {2 wills dctHdl uis Al
5. Write I. S. provision for minimum area of tensile reinforcement in beam?
U ofliul s R8Nl AYTH A0 M2 WS AUl oLy

AL

6.  Write I.S. provision for minimum numbers of longitudinal bars in rectangular
and circular column.

5. AuAR™U A dN0USR SlAMHl Gell dollsal AHIdR Alaell dydH

Auul HIZ 8. Aol Slotels AWl
7. Write “Xu max/d” ratio for all grade of steel.
9. oYl % JSell R¥NA HIZ “Xu max/d” oll 2220 Gl

8. Write L.S. Criteria for cross sectional area of longitudinal reinforcement in
column.

¢.  SlAMHl Gell dollsad AHIAR UGaletl AUSDE AASN HIZ WS A,
HIUES Aull.
. Write L.S. Criteria for Minimum reinforcement in Slab.
¢.  RACML WAl AYiH AAFN I S AUl HIUES AUl
10.  When the torsion reinforcement is provided in the case of two way slab?
0. ¢ A QAcioll ¥ANHL SR et Wl Ysaui 1A B ?
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For a limiting section 250mm X 300mm effective determine the Critical depth
of N.A., Total compression and Limiting moment of resistance.

250mm X 300mmetll AUAR51Rs lHlEloL As2at 12 Yt weatsll slélsa

Bs18, sc eulRlm e AlHEloL atHotyel sl K.

OR
Explain the under reinforced, balanced and over reinforced section.

WS WA SRS, AQoU Wl R 281 5lAls As9let UM

Explain singly and doubly reinforced section. When doubly reinforced section
is provided?

Rl wa secell 2WaAflals Aol UHAA. U2 AsAolal solcll

R8etSlAls saHl wWA B ?

OR
An R.C.C. beam 230mm X 500mm effective is reinforced with 4nos. 20mm
dia. as tensile reinforcement and 2 nos. 16mm dia. as compression
reinforcement with an effective cover of 50mm on both sides. Find moment of
resistance.

230mm X 500mm AUURBSRS Gstsclll R.C.C.o{lMaA olal ollyy 50mme]
WSS 5 AWA 20mm calldell 4 ool AUl 2eUBAH Wt SRR
d3F wA 16mm el 2 ool Ul AAa WasARe A3

Ysalldl WA 8. oldetyel el 20wl
Design R.C.C. short square column to resist a factored axial load of 1600kN.
1600kNotl w&llal elR cget sl AR WUSDE clowl &5l R.C.C. sl

B8t 53

OR
A singly R.C.C. beam having effective size 300mm X 500mm is reinforced
with 4nos. 20mm diameter bars. Find moment of resistance.

300mmX500mmeil USRS AUBNBell Rl R.C.C. ol 20mm

cllall 4 olol AlAauell Yoll@d sRclHl AUAA B, otHatydl -l L.

Design a singly reinforced rectangular beam which is subjected to a factored
bending moment of 120kNm.

120kNme{l ¥s52§ QoSlol WA HIZ dUAR™ wUsdecnl Rotell

280 51AS olHell (SLeet 53
OR

Find area of tensile and compressive steel required for a beam of 300mm X
400mm effective, for the factored moment of 210kNm. The effective cover on
both side is 40mm.

210kNmefl %528 HAoe HI2 300mm X 400mmell UARSRS ABBall
ollio] 33l 2ousd el sUQAla Rlded Axsn AUl ol oy

40mme] AUUSRS sAR B,
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Determine development length for 20 mm diameter bar, Fe-415 steel in
compression and concrete M-25 grade.

M-25 J)Soill slgle wal Fe-415 ASall 20 mm cAl™ell SAUAHL Ald21

HE2 SadlUuRee Aol 2l

OR
Calculate flange width of Tee beam from following data.
Depth of flange =110 mm, Width of rib=300 mm, Effective span=6500mm

o{lAe(l (Aol el &l ollHell Aol uslous owal.

$Qo% B518=110 mm,3lotell USOUE=300 mm,AUURSIRS dUN=6500mm
Write and explain the equation for calculation of the development length.
SadluRee Aoolo{l QA sal Hize] Yo AVl A AH Al

OR
Draw neat sketches both plan and sectional elevation of a R.C.C. staircase with
reinforcement detailing.

R.C.C.o{l flSloll 2815l N2 (32BN Wellol WA A5AAH Rl AUet

olololl 149 WA ERL.

Enlist main assumptions of limit states of collapse by flexure in a beam and
explain stress-strain curve of concrete in detail.

ollitell SASUR Gl Ucl SlAW ol dlle e Hall Yyt uReuAls{l

ALEL ool A Sl5lecll RU-B el scal (Aot uHsAl.

OR
Find out limiting value of moment of resistance of a Tee beam with following
data: width of flange=1800 mm, depth of flange=120 mm, width of web=250
mm, effective depth of beam=650 mm, effective cover=50 mm.

o{lAsll (Aol uRell &l ollie] Aol WA g 0 reetot A,
$Qo%o{l USlUUE=1800 mm, $Qe% GSLE =120 mm, Awte{l USloUE=250

mm, lell WUS1RS GSIE8=650 mm, WUUSIRS $<AR =50 mm.

A continuous one way slab having 3 equal span of 3.2m each with L.L=4kN/m?
and F.F. = 1kN/m? loads. Assume thickness of slab 150 mm. Calculate design
bending moments at support and mid span.

3.2m oll 3 ASAUL UL Aol A So2lofHY RAGL UR L.L=4kN/m?
UA F.F.=1kN/m? oll ¢k 8. QAutell S8 150 mm Rl 250 WL

WA Hel WULlotofl (33L85et Aoslol HReell Ll 52,

OR
Draw a neat sketch showing reinforcement for the one way continuous slab
with 3spans.

3 oUoUllOL ot A SotloHA AGall Wt Hl-N2 el 2l A
.

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

AUBAALS Us g2lot M2 WelfliAee ealadl Aseict AcllAglt ual

WAlololl 189 A E1RL.
OR
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A two way slab 3.0 m x 3.5m and 130 mm overall thick is provided with 8¢
bars @ 180 mm c/c along shorter span and 8¢ bars @ 200 mm c/c along long
span. Check this slab for cracking and deflection.

WS 3.0m x 3.5m oll Wal 130 mmoll WM ARUNA SISl g A AU &5l
auouedl (82UHi 8¢ ot AUliau 180 mm c/c et cioll duoell R auHl 8¢ il
U@ 200 mm c/c YsHl WAA B. L RAUA (ARLS wa (S$AS2Uet
He As 52

Find out the size of footing, net upward pressure and design bending moment
for an isolated column footing for column size 500x500mm carrying an axial
load of 1600kN. Take bearing capacity of soil is 200kN/m?.

1600kN =il ueflal MR aget $cll 500x500mmefl AUEBRell SletHoll
ABAALS SleH g2loL 1 g2lotoll w3, sl wuAd YAR AR (S8t

AoSlol HAee L. Aol Aot 3VAEL 200kN/m? AL

OR
A simply supported beam 230mm X 460mm effective is subjected to a factored
shear of 150kN. Find spacing of 8mm dia. two legged stirrups. Beam is
reinforced with 1.0% tensile steel.

230mm X 460mmell HURsRs ol UR 150kNall 3528 2l 2w 8.
smm ol 2-AdL VIR U] RWAat M. ol 1.0% 2oruse WAl

yolAQd s B,

Design a simply supported slab for a Room size of 3.2m x 6.8m supported on
300 mm wide wall. Take live load on slab 3.0kN/m? & Floor finish of slab
1kN/m?,

300mm Ul (Eallct UR 25Ac 3.2m x 6.8m Ho{l USSR HZall Rrucll
AWSs WA0tell BRset $A. A GUR 3.0kN/m? oll el S wal
1KN/m2all SR $lo(lat L.

Describe critical sections for one way shear and two way shear in column
footing.

Sl g2l aet A ollaR wa g A 2llaR 1R glilset Aset aglal.
Describe different types of isolated column footing with neat sketches
AUBAALS Sl §ElLoll el YEL USIR a0 gl €13 aglal

Write and explain the equation to calculate minimum shear reinforcement in
beam.

ol dyi 2flaR WSR2 dBlall Hide] Yot AVl ol YMstdl.

Determine the ultimate load capacity of a square column of 300mm X 300mm
reinforced with 4nos. 25mm bars. Assuming minimum eccentricity condition
satisfied.

25mmell 4 A2 Y3 300mm X 300mm oll AU Sletroll UL
Als 50{1E N AYdH Ao Aol 2R Al B Ax Ukl
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