Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-VI « EXAMINATION — WINTER * 2016

Subject Code: 3360601 Date: 20-10-2016
Subject Name: Design of reinforced concrete structures
Time: 10:30 am - 01:30 pm Total Marks: 70

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 calculator is permitted in Mathematics.

English version is authentic.

Q1 Answer any seven out of ten. €20H{ [l SleURL Ulclotl Lol W, 14
Give partial safety factors for load and material strength.

ALs WA AHIAL st 12 wi@ls Al uRwnl 2.

Define clear cover and effective cover to reinforcement in a beam.

ol HL Yo AlSR0L HIZ AU SR Aol AUUSLRS sl v R A 52

Define effective depth and lever arm of a singly reinforced beam.

Rt yrlAet ol 112 wUUR81RS AL wal AlaR w cauvau@Rct 52,
Define shear stirrups and lateral ties used in reinforced concrete members.

yoldld slgle Rk Hi GUalol ddl QR FRWL el A2rd 2l

AR d $3.

5. Give values of maximum stain at outermost fibers in compression and tension
in a singly beam under limit state of collapse by flexure

U dldle ®e slaw dsn alaldl Rotcll ofld Hi LUt Wl St HIS

SARIR GlRL GLEL $lAUR HIE HETH R 8ot ofl (Bt 2.

Give area of torsion reinforcement in a two way slab as per 1S-456-2000.
LY. A -456-2000 YHIOL @ A AL L2 2\let YulAl50L of AAS0 L.
Give minimum area of reinforcement in tension in a beam and slab

ol A A Ui Aot 1R YHASR0Ue] o] i A0 WL

Give minimum value of eccentricity and area of compression steel in a
column as per 1S-456-2000

VBB -456-2000 YHIA SIAH HL 51Ut 1t A5 wal UAREL

HI2 o M HERL AL

9.  Give minimum number of longitudinal bars required in rectangular and
circular column sections.
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Give maximum spacing between longitudinal bars and lateral ties in a column
SlAM H AHIAR A2l A AR 28 M2 HeH BidR wUl.

Enlist different types of beam sections. Also explain why under reinforced
section is preferred?

WL YEL USLR otl ol AsUat ol el totlcll, 2is? Yolcdls0L AsUet 2

HIE GUAL ALA B A UHstal.

OR
Enlist various types of limit states and explain limit states of serviceability.

el WEL USIR oll [AMe w2 A€l olotlcdl A ATl w2 @Rk

R AHosLal.

Calculate effective depth of a singly reinforced cantilever beam having span
2.4m and 1% tension steel type Fe 415.

Rl yotclls2el 3RAcR ol Boll AelleS 2.4m U 1% dRuc ¥l

USIR Fe 415 HIZ uURs1RS GLsLES ol oLl

OR
A singly reinforced beam size 230 x 350mm effective having concrete grade
M20 and steel grade Fe 250; calculate limiting moment of resistance of the
beam and its maximum depth of neutral axis.

As Aol yotcllsel 230 x 350mm ULES% it ol 12 (@QAREaL AR
A2 WA o2fzet et ofl HedH AL ol oLl 52A. slsle As M20

WA R S Fe 250 AL

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

ol 1l sAsURA gl Al [AR2 e SlAWL o{l Yuat uiRel 4 ofl ALl

olollcll WA, 51512 WA VA ol RU-ol oll 5 (AdlcAcllR AHsLA.

OR
Design the cross section and longitudinal reinforcement for a short axially
loaded square column to carry a service load of 2000kN. Use M20 concrete
and Fe 415 steel.

2000N oll MR clldol sl e @A etdld AU SlAH o WUSDE
el AHIAR Yyucllsul 12 Beat 52 slsle s M20 WA Bl s Fe

415 ol GUQoL $3.

A singly reinforced beam size 250 x 400mm effective is reinforced with
3Nos. of 12¢ bars of steel Fe 415 type. Determine its type of section and also
calculate its moment of resistance. Take M20 concrete grade.

s Aotcll yucllsil 250 x 400mm WARSRS BUSOE clowl olua ¥l
S Fe 415 oll GUDL 531 12¢ mm il 3eiol Alctau &l Yol@d sl Hi
A B, AUAA olH HER2 wsDE ol ual ylAsRieHs WAee ol ual

L3l 53 slsle s M20 Al

OR
A doubly reinforced beam size 250 x 400mm effective is reinforced with
2Nos. of 10¢ bars in compression and 2Nos. of 16¢ bars in tension of steel Fe
415 type. Determine its moment of resistance. Take effective cover 50mm
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everywhere and M20 concrete grade.
s sl yrcllsWwL 250 x 400mm WU SRS AULSBE Lol olHa XA

S Fe 415 oll GUL 531 106 mm oll 2010t U2l S1Y Ut Hi WA 16¢
mm oll 2610l A(A2AL Sxet A YH@A el Hi 1A B, AAA oflH {2
YAsRAeHs WA ofl UL 2RLAZ] $2. AHUS1RS $AAR 50mm A Slsle

S M20 Al

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=450 mm, effective cover=50 mm, concrete
grade M20 and steel type Fe-415.

1A WA [@Qotdl uRell T-olld 12 QWA A s 2Rt ol AR
Ay AULsA% ol WecleS 1800mm, $A% ol LSl 120mm, Aol ofl
WSCUES 250mm, WUSIRS GLSLE 450mm, MAUSIRS sAR 50mm, S5le

S M20 AR 2\ e S Fe 415.

OR
Calculate the limiting moment of resistance of a simply supported Tee beam
section from the following data: depth of flange=100mm, width of
rib=230mm, effective span=7.0 m, effective depth of beam=510mm, M20
concrete and Fe 415 steel

olA A (Aot wRl T-ollH wsBdscnl Rucll uQSs ol w2
ez s A ofl ARl Acgy oll oLl $A. sAx ol Asies
100mm, 3ot ofl WeCsS 230mm AUSRS WO 7m, HUSRS GLSLES

510mm, S(gle S M20 WA 2 S Fe 415,

Draw a neat sketch for a three span one way continuous slab with
reinforcement details.

gl 2Ulet clot A Sl[BefAU AU of [Adtdar Yoicdlsel 2w wisld €131

SRIL N

OR
Differentiate between a singly reinforced beam and a doubly reinforced
beam.

Rotcll yot@d ol ua sucll yolldd ofld a2 ol dstad Al
Define development length and find its value for 16¢ bars of Fe 415 steel in
tension and compression. Also show it by neat sketches. Concrete grade M20.

SaAlUNoe AU o cAlvAES L 531, Fedl5 ol 16¢ A2l HI2 Suel
ol 51Ut Ui Acd] A Aol ¥ gL 1R slsle s M20.

OR
Differentiate between nominal shear stress and shear strength of concrete as
per 1S-456-2000. Also, discuss the three cases for design of area of shear
reinforcement.

VS AU -456-2000 YHIAL AlMAct Q2R R A sislesl QR ol
A oll dslald Aul. [la1R Yolclls0L olt Aatsm olt (3a3e5at M2 2Rl 3
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A simply supported beam 230x500mm effective is provided with 4Nos. of
12¢ bars in tension. The beam is loaded with 100kN/m in an effective span of
3.0m. Design the shear reinforcement for this beam. Concrete grade M20.

s AUl AW ollH ol AUUBIRE AULSDE 230x500mm W Wl SUeAHI
12¢ oll 4 olot A2l Y3A B. olli oll 3m WA UG A 100kN/m GUR
Yl 3l scll Hl AAA B Al L ol A QR yrcllsel Hie 3ot

5. slsle s M20

OR
Determine the ultimate load carrying capacity of rectangular column section
230x500mm reinforced with 6Nos. of 32¢ bars Fe 415. Also design the
lateral ties for the column. Take concrete grade M20. Assume that emin is less
than 0.05 times lateral dimension.

AGLRNR U AULSDE AL SIAH 230x500mmat 32¢ «ll 6 o1oL Uldlal Wl s
Fe415 ol yul@d scudl wdd 8. sldad ol ql@ne ARal 30RZE

IRLARL $A Ul A2 2LeS HIZ Ul 3xteSet s2A.5(512 s M20 AL L

emin IS less than 0.05 times lateral dimension.

State minimum area of steel reinforcement required for column size
450x450mm. Give diameter and number of longitudinal bars. Draw sketch of
the section and check the clear spacing between bars as per IS 456-2000.

Sl WS 450x450mm. HEZ RIA UHASRQL of ofotdH s,
cAlY Al ARUAL ARl sl 2yA HL e WS AU -456-2000 YHIB

Bld wlRell A dRdAlAs vidR dwy.

OR
Describe different types of isolated column footing with neat sketches

AELYEL YSIR oll ARAMASS SletH 2oL ol ug(A A ol 5.

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

sl g2oL ol cot A Q2R ua g A QAR W2 (BElsct Asiat of cdlet

53
OR

Find out the net upward pressure for an isolated column footing for column
size 500x500mm carrying an axial load of 1600 kN. Take bearing capacity of
soil as 200 kN/m?. Take M20 concrete and Fe 415 steel.

SlAH UEB 500x500mm ¥ AsAlAA R 1600kN cllget 52 8,cll
URAALS sletn 3oL 12 sz wuad eougl el ARat 3UREL 200

KN/m2. slgle S M20 wal 2| S Fe 415 .

Find area of tensile and compression steel required for a rectangular beam
250x450mm for the factored moment 160kN-m. The effective cover to
tension and compression steel are 50mm and 40 mm, respectively. Take M20
concrete and Fe 415 steel

AU ofli 250x450mm Boll 32§ W Re2 160kN-m 8,dell HI2
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SolARAA A LUt of AASO WLLHUURSIRS SlAAR SUot U LY Ut

H(2 oy 50mm ol 40 mm B. slsle s M20 ual Eet s Fe 415 AL

Find area of tension reinforcement Fe 415 type for a rectangular beam to
resist a factored moment 120kN-m. Assume the effective depth of the beam is
twice the width of the beam. Use concrete M20 and SP-16.

Aot ARYU olli Bof ¥s28 A2 120kN-m.wal S Fe 415 B l S¥sl
yucllsol 12 ol AR WM. UL effective depth of the beam is twice
the width of the beam. 5{$l2 3S M20 oA SP-16 oll BUAL $3A.

A one way slab 3.0x 8.0 m size, which is having 150 mm thickness,
supported on 300mm thick masonry walls on all sides. Assume floor finish
0.75kN/m? and live load 3kN/m2. Determine area of main tension steel and
distribution steel as per SP-16.

clot A AL 3.0x 8.0 m ol SES 150 mm & Wal 300mm 23l €l oll
AR oy Al 2sAct B, AR (32 0.75kN/m2 U el LS 3KN/m?
YRl AGL HZ SP-16 YHIA Al S¥at Wl dal BRRo2let Eld ol
N (EDENANN

A two way slab 3.0 x 3.5m and 130 mm thick is provided with 8¢ bars @ 190
mm c/c along shorter span and 8¢ bars @ 200 mm c/c along long span. Check
this slab for cracking and deflection as per 1S-456-2000, Take Fe 415 steel.

& A AN 3.0 x 3.5m WA AL 130 mm A WE ¥Ulal Hi 8¢ bars @ 190
mm c/c ¥l 8¢ bars @ 200 mm c/c AR ¥Ulal Hi REZA 8. WS A -
456-2000 YHIAL A6 o\ 3($91 daul 35AsUt HIZ As 5L FNE S Fe 415

Al

Draw neat sketches both plan and sectional elevation of a reinforced cement
concrete staircase with reinforcement detailing.

RCC €lER Hi ¢l el wal AlAAAA HIZ Yoldlsl ofl (Qotdau?
uLsla €.
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