Seat No.: Enrolment No.

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

Subject Code:3360601 Date: 02-11-2017
Subject Name: Design of Reinforced Concrete Structures
Time: 02:30 pm to 05:30 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.

Use of 1S-456:2000 and Design Aid SP-16 are permitted.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol AU,
Define limit state and state different types of limit state.

(@AM 2ol cattuatl W Wa el el YsiRell [AMe e Al
Define characteristic load and characteristic strength.

525231385 Als U 352313Ls ol ofl cattuul AL

State span/depth ratio for different beams for span up to 10 m.

Ayl dy 10 m ¥Ulet URleldl el el ol MR FUlst Bal GLSLESall

JRllR Rl

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

¥, ARU SAHHL oot AllRY(Setct Ald2utoll vl ol oot

ALY w0l

5.  State maximum spacing between bars of main steel and distribution steel in
slab.

W A Jua Bld wal [BR2oYet Wletotl Ul 2 HedH
B ARA LUl

State functions of distribution steel in slab.

QoML (3R20Y26t Bldetl sl esuudl.

State minimum diameter of reinforcement bar for 160mm thick slab.
160mm SISl RAGL HIZ A(A2Alotl HEH Al K.

wwon 2e

©® 6 N © o

State maximum compressive strain in concrete in axial compression and also
define short column.
¢.  weflal elol Ui ¥ slgle Aclad HIZ HodH elu(dsirell (SHA

oRUL el Aal sl SlAMoll ULl catvaul W,

9.  What is the design shear strength of M20 concrete grade section having 0.8%
tension steel?
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M20 slgle sclou AsAet HIZ 0.8% Rl Rl Hi2 (3aseset 2flarR
o secll ud?

Determine development length for 16 mm diameter Fe250 grade steel bar in
compression. Take M25 grade concrete.

Fe250 1A s cloll Aal 16 mm calldallol A=A eoiRHl slat Al
Aol Sacuie dotes ol awtd?l 52

Calculate limiting moment of resistance and area of steel for singly reinforced
beam section 230 mm wide and 500 mm effective depth. Take M20 grade
concrete and Fe415 grade steel.

230 mm WeuleS e 500 mm AHARS1RS GLstes wRtalcl Hloiell
28e8As ol 1w (@101 A2 2§ 2ot ual Wletall AFla

.

OR
Calculate minimum and maximum tensile reinforcement for a R.C.C. beam of

effective size 230 mm X 550 mm for Fe250 grade steel. Take effective cover
as 50 mm for steel.
230 mm X 550 mm A4R812s HUlol AR LA ot ol 1

ool Wl USTH 2oflol BN Fe250 s Xl 12 2wl s2A.

VlAd HIZ AUURSIRS 5AR 50 mm Al
Explain over reinforced section and balanced section.
AR WoHAS WA AARS As2Aet UM,

OR
A simply supported singly reinforced beam of 8 m effective span is
reinforced with 0.6% steel of grade Fe415. Find required depth for control of
deflection.

8 m USRS aunalol As AEL A 2sAd Aol 2eslals olln
Fed15 Soll 0.6% WA slRL YlAd 53 B. 52l 3ls (35St glRL

33| AUUBLRS BLSLE 2.

A singly reinforced beam of size 230 mm X 450 mm is reinforced with

3 nos. of 20 mm diameter bars at an effective cover of 40 mm. Find moment
of resistance of beam. Take M 20 grade concrete and Fe250 grade steel.

As olley Yoll@ct A 230 mm X 450 mm HiUall (AU 40 mm of

UUBRS 5 AVl 20 mm A «ll 3 ool Ul &l yul@d sc

8. ol of yldRu yel ALl sisle As M 20 e Fe250 ¥t s Al

OR
Design a singly reinforced rectangular beam having effective depth equal to

twice the width of the beam to resist a factored moment of 220 kNm. Take
M20 grade concrete and Fe250 grade steel.
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220 kNm o{l ¥52§ N2 oll U[ASR scll WUSIRS GLSLE GRAGR
Acsl usloue oll As oy YA oAU oflH ofl (3a3eSat 5.

slgle s M20 el Fe250 LA IS Al

Design a doubly reinforced beam 250 mm wide and 500 mm deep to resist
factored moment of 230 kNm . Take effective cover of 50mm on both sides.
Take M 20 grade concrete and Fe250 grade steel.

250 mm USGUES 1ol 500 mm GLsteS YRlcldl SHUEAl Weslls ol
Bt 5. Bl UR 230 kNm oll 3528 A2 A B . vl RS

USRS AR 50 mm Al . slgle S M 20 3l Fe250 2l S Cl.

OR
Find tension area required for a rectangular beam 250 mm X 550 mm

effective. The beam is subjected to factored moment of 140 kNm. Take M20
grade concrete and Fe415 grade steel.
AUARYU oMo USRS MU 250 mm X 550 mm 8. L o{ld ui

%528 WNo2 140 KNm A & l %331 el ¥Elet of A2Asn A, .
slsle s M20 Ual Fed15 ¥ld As Al

Distinguish between singly reinforced beam and doubly reinforced beam.

Rl 28e8als ol wa seiell 2WeHASs ol A dglelct WL

OR
Draw a sketch for longitudinal and cross sectional elevation along length of a
singly reinforced simply supported beam along with shear reinforcement.

ALEL 3la 2sAd Rl R8s ol W2 Alyeyslolcd dal

ULSDEAL AR 25l He UL WA ERL

Determine ultimate load capacity of a square column section 430 mm X 430
mm reinforced with 8 nos. of 16 mm diameter bars. Take M25 concrete and
Fe415 grade steel. Assume minimum eccentricity condition is satisfied.

430 mm X 430 mm oll AR} USBEALNL AS SlAMa 16 mm U™l
8 Alaell yol@d uad gl dl dell e dls 312l 0.
slgle As M25 el Fes15 Rl A Al oottt AAoZRR 22
youa 8 aAdl wren 31 adl.

OR
Find flange width of a simply supported T-beam from the following data.
(1) Depth of flange=120mm (2) width of web=250mm

(3) Effective span=6m
o{lAll Qotct uR ol el A 2sAct dl-olln {2 sAxe(l udoues

anell.
(1) sAose{l GLsteS =120mm (2)Aote{l USlaes =250mm
(3)AUURSIRS Wlel=6m
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Calculate limiting moment of resistance of a T-beam from the following data.
(1) Width of flange=1500 mm (2) Depth of flange=130 mm
(3) Width of web=230 mm (4) Effective depth=500 mm
(5) Concrete grade M20 and Fe415 grade steel.

o(1A WAA (Qatcdl uRell &l-olld 12 AR WA s 208 cuoll
ol 52

(1) sA2o(l USlNES=1500 mm (R) sclogo{l ASLES =130 mm
(3) Aute{l uslousS =230 mm (¥)AU81RS BLslEF=500 mm

(W) slsle As M20 A Fed15 Rt As
OR

Find moment of resistance of T-beam with details as follows.

(1) Flange width=1200 mm (2) Web width=300 mm

(3) Effective depth of beam=550mm (4) Tension steel=4 bars of 16mm dia.
(5) Depth of flange=120 mm (6) Concrete grade M20 and Fe415 grade steel.

(1A Yosololl [Qotctaton dl-ollHell Aoz 3s flreo N,
(1) sAogell udlousS =1200 mm  (2) Aotell USlOUE =300 mm
(3)ellH ofl USRS GLsIEF=550mm  (4)clRl ¥ A =16mm Uil 4 oidl
(5) sA°e{l GLSLE =120mm (6) Slgle s M20 el Fed15 Rl Ys

A rectangular beam 250 mm X 500 mm effective is reinforced with 3 nos.

of 16mm diameter bars. The beam carries factored shear force of 160 kN.
Find spacing of 8 mm diameter two legged Fe415 stirrups. Use M20
concrete.

250 mm X 500 mm ol AU™RSRS HIUoll AUAR™U ([AHA 16 mm
Aol 3 oot Atauell ysl@d s 8.l ol U 160 kN ol 352§
AR S cset 52 &. L old R 8 mm el Fed15 @Eletell g Qs

Rl Wl v W, slgle s M20 Al

OR
How analysis of T-beam is being done? Give steps.

Al-olH of WalllARYU 58 A scUHl AA B? Y&l Al

Design a simply supported slab for a clear room size 3.3 m X 7 m .The slab
is resting on 300mm thick brick wall. Take live load as 3 kN/m? and floor

finish as 0.8 kN/m? . Check the slab for deflection only. Draw sketch
showing reinforced details. Use M20 grade concrete and Fe415 grade steel.
As UEL A d5AA 3.3 m X 7 motll AWHULOL Lol 31 HIZ QA

Bt 530, w A 300 mm S| Seoll Rald UR esdc © .
%)@l 3 kN/m? AR AR (3(A2L 0.8 kKN/M2 A . :AGA §5cl
SlsAsol HIZ As 5. slsle NS M20 WA Fed15 Rl AS aluR.
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(8)
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OR
Design a simply supported two-way slab of 3.4 m X 4 m clear span

supported on 300mm thick walls on four sides. Assume live load=2.5 kN/m?

and floor finish=1 kN/m? . Corners are not held down. Check the slab for
deflection only. Take M20 grade concrete and Fe415 grade steel.
As AEL A 25Ad ¢ A QAN 3.4 m X 4 moall Alvull DU HI2

Bt 5. el =2.5 kN/m? 3ol SR (S 1 kN/m? UL, Asll

WRLRA olA dRg wssl AN atell. A 5 SlsAsAat W A5 53,

slgle s M20 al Fed15 RElA IS Al

Design an isolated square pad footing for a column 450 mm X 450 mm
carrying an axial load of 1400 kN. The safe bearing capacity of soil is

200 kN/m? . Take M20 grade concrete and Fe415 grade steel. Check for one
way shear and two way shear only.
450 mm X 450 mm ol SlAH HI2 1400 kN wellAd GUR dlgat scll M2

AR ABAALS Us gEaL ofl BAgot 5. HEloll AUctHt agot
&Ml 200 kN/m? &l . Slgle s M20 Aol Fed1531Ad s Al $5cl clot
A Al wal g A AlaR |2 ¥ As 5.

Design a R.C. short square column to resist a factored axial load of 2100 kN.
Take M25 grade and Fe415 grade steel. Sketch the reinforcement details.

2100 kN oll el ¥528 ek deS U3 dal AR.AL g5l AU sledHall
BxLeSat 5. slgle As M25 el Fes15 Bled As Al Al ofl (Qatd
galadl s €.l

Find moment of resistance of a doubly R.C. beam 230 mm X 500 mm

(overall) depth is reinforced with 3-12 mm diameter bars as compression

steel and 3-20 mm diameter bars as tension steel. Take effective cover of
40 mm on both sides. Use M20 grade concrete and Fe415 grade steel.

As 230 mm X 500 mm(sA) QstSall Sl AR AL ol 12 mm
Aol 3 Al s WA d3S Aol 20 mm caulMell 3 Ul

2alot Wl 313 8l Al Aoll Ao g W AL, ol vl

40 mm of UABRS sAR Al Slgle S M20 e Fed15 Wl s Al

Draw a neat sketch showing reinforcement for one way continuous slab with
three spans.

QL AUlatcllol clotd AL AN HZ UAell (Qoatd e2ladl Re
uLsld € .

Differentiate between one way slab and two way slab.
ol A RAGL Wal 2 A AN AR dslalcd WML
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