Seat No.:

Subject Code: 3360601

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER — VI + EXAMINATION- SUMMER - 2017

Subject Name: DESIGN OF REINFORCED CONCRETE STRUTURE

Time:10:30 am to 1:30 pm

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.

Use of only simple scientific calculator is permitted.

English version is authentic,

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

Assume Concrete Grade M20 & Steel Grade Fe 415 whenever not specified.
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Answer any seven out of ten. £l SIBUGL Ulctoll weltol wLUL
Define characteristic load and partial safety factor

cllel@ls ewr wel wiEls dcttidl uis cuvauld s
Why steel is used as reinforcement in concrete?
siEeul 2Wetgldilor dld el MG cluaHl wa ] ?
Write LS. Criteria for Maximum spacing of reinforcement in slab.

A WHL Wel gl ool HETH W ARAE HIZoll S AU, HIUES cull.
Write partial safety factors for concrete and steel.

sl(32 v Wl W2 wi@s Actiidl uis cull,

Write L. S. provision for minimum area of tensile reinforcement in beam?
o{luul 2Be Watsllozoll Ay i Aasn W2 8. AL slotaus

GLul.

Write LS. provision for minimum numbers of longitudinal bars in rectangular
and circular column.

cotdlry el olloustk sleMHl Goul dousel uMidR Aldasll dayrn

Avall HIZ 208 Ad.ofl oslotas cul.
Write “Xu max/d” ratio for all grade of steel.
oltll % )Sell ¥lel MR “Xu max/d” «ll 2ellal cul.

Write LS. Criteria for cross sectional area of longitudinal reinforcement in
column.

sletdMl Gotl dollsel YHIcR AlElalell MSOHE Ads0 HIE WS AY.
HIUES cull.

Write LS. Criteria for Minimum reinforcement in Slab.
oL WetglidNoeoll dytid Asn I WS Afell HIUES AUl
When the torsion reinforcement is provided in the case of two way slab?

g d otoll AN suR 2ot WotglidNoe Yseuul wd & 2
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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 300mmetl U515 {lHl2loL Asaet M2 gt uatsll slélsa

G518, et eolgtoo wal cl{lElot stuatyel el 0.

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

W52 2oslals, dAe el AR 28eslals Asalel AHA .

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

Rblell wal suell 28aislls Asaet uxalal. sU3 Asstal sucll

286l glAls sl WA 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 AUUBRS Gsisalol R.C.C.oll1al oiadl ol 50mms]
USRS 5AR AWA 20mm cllMell 4 ool U2l 2B WetslAN o2
3% ol 16mm A 2 ool Allan sLY{la WetsliNee 33
Yscil A B, ooyl alidl .

Design R.C.C. short square column to resist a factored axial load of 1600kN.
1600kNoll Ue{lal LR cgol sl URY WUSDE alal g5l R.C.C. slns(l

BRset 53U

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

300mmX500mmell UUWRS UBRel Rocll rRcc. olHal 20mm

call¥oll 4 olol AlRauell yoldd sReuHl A 8. otroty)l il 2t

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

120kNme{l 352§ doSlol HlHe2 HI2 cleARY wsdeaton Aol

28a1glls ollie{l Baset s
OR

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

210kNme{l %528 ez HI2 300mm X 400mme{l WABRS ASNell
ollde] 33l 2ousd Al sLYAla Wlee] oz Wl oldl ooy

40mmo] UYRSIRS 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 JSoll 5(£le el Fe-415 Sell 20 mm cAlMoll sUYUeHL dldau

2 dacluioe Aoolal 2k

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

o{l Aol (Aotell w2l &l ellioll sAeo(l welous awall.

s BSL8=110 mm,3lote{l USLOUH=300 mm,AUS(RS UO=6500mm
Write and explain the equation for calculation of the development length.
SacluNee Aoolatsll olRLddl scll Hize] Yol cull ual el

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

R.C.C.o{l ASlotl 28atgliioe (328ctatlal wellel Al Asaeldd Ae{ldalet

ool 29 WA €L

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

oldetl $AUR IRl Ucll SlAW ofl cllle Re el yva weuledl
L€l oletlal wsl slglell Wu-pBel sdal [Qotd Anastel.

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.

ol Asfl [Qotedl well &l ollie] claldlol Ao 2ly A Recton 2. :
sQooll UBlOUB=1800 mm, $Ee% GSLES =120 mm, dote{l USlOUB=250

mm, o{lHe{l AUUSL15 GSLB=650 mm, WAS25 5AR =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. Assame thickness of slab 150 mm. Calculate design
bending moments at support and mid span.

3.2m ol 3 BSAWAL dUoUll clol & SodloU [AW UR L.L=4kN/m?
Ul F.F.=1kN/m? oll ek B. Actoll 2sts 150 mm L. 250 WO

Lol Heel ¥Uletofl (SRBL8el deslol HlRezo{l o=l 52U

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

3 ol cot d SodleuA Wolell et sldHoe ealalcl a2 WY
€l

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

ABAALS Us $2loL M2 WelglAee ealladl Asaoct Ac{ldaet uA

Wedlotoll 2cl249 33U €13,
OR
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A two way slab 3.0 m x 3.5m and 130 mm overall thick 1s 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.

A5 3.0m x3.5m oll Aol 130 mmoll WleRUA ASIBoll g A Aol &5l
auaue(l (2aunl 8¢ ot ulotall 180 mm o/c el clodl auouell (B2l 84 oL
U@l 200 mm ¢/ YseuMl WA B. ul el [AAs wal SsAsUet

e ds s

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 oll uellal euR dget 5cll 500x500mmo{l WBRell SletHoll
wBAALS sle gZloL v gelotell ez, sz wUuad YuR el Bxset

Aoslol HlAe2 e, Ascell Aol 3UAE 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 MU ol U 150kNell 3528 9llaz 2d B,
8mm cll¥all g-AoL Wl Ude] 1UYoL 2Altll. ollial 1.0% 2ouse ¥lal

yolldd 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 U&lell R et WR 25dE 3.2m x 6.8m Holl AS» ol Rrucll
AUZs Aotell BAset s @Ael GUR 3.0kN/m? oll Al s wel
1kN/m2ell scll2$le{lal cl.

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

Sl 2oLl dot A 9flaR ual g A flar He slélset Aseet aglal.
Describe different types of isolated column footing with neat sketches
UBAALS Sl gElololl el YEL YSIR 22w wugld €3 agldl.

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

o{lHHl Ay laR 28asliie owglel Hize] Yol cull wel umandl,

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

25mmoll 4 A2 Y56 300mm X 300mm ol AlRU sleiitedl ucdlie
dls $U{El A cAyrir AAglAEloll At Acdlaia & dx wRl.

LR R EEL L L0
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