Seat No.:

DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION — WINTER 2015

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Code: 350601 Date: 21/12/2015
Subject Name: Design of Concrete Structure

Time: 10:30 AM TO 01:30 PM

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Q1 (@
(b)
Q2 (9
(b)
(b)
Q3 (@
(b)
Q3 (@

Write the answers of the following questions along with 1S 456 provisions
/Design aid references if any,

1.State minimum and Maximum longitudinal reinforcement in column
2.State minimum number of longitudinal bars provided in circular column
3.What should be Maximum spacing of Main and Distribution bars in Slab
4.Explain minimum shear Reinforcement in beam

5.Explain Clear span & effective span of beam

6.State I.S. criteria for diameter of lateral ties in column

7. Explain Effective width of flange of T-beam as per IS 456-2000

Find the M.R. of a Singly reinforced concrete beam of 250 mm width & 450
mm effective depth reinforced with 3-16 mm @ bars of Fesss steel & My
grade of concrete.

Calculate the tension & compression reinforcement required for rectangular
doubly reinforced beam section 250 mm X 600 mm over all with 50 mm
effective cover on both side to resist a factored moment of 350 KNm Take
Mzo & Fe 415 .
A R.C. beam 300 mm X 450 mm effective is reinforced with 4-20 mm ® bars
of Feass steel grade and subjected to factored shear force of 180 KN .Find the
Spacing of 8 mm @ -2 legged Fe2so stirrups .Use M2o Concrete .

OR
A singly reinforced rectangular beam 300 X 600 mm with 3-25 mm ® bars at
an effective cover of 50 mm . If the effective span of the beam is 5.0 m
Find allowable live load on beam Take M2o & Fe 415

A T-beam has the following dimensions
a. Width of Flange = 1200 mm  b. Thickness of Flange = 120 mm
c. Width of rib = 300 mm d. Effective depth = 600 mm
e. Reinforcement = 5- 22 mm @ Use Mo grade of Concrete & Fe 415
steel Find the moment of resistance.
Design a Short square R.C. column for axial compressive factored load of
1500 KN . Use 1% of longitudinal reinforcement the grade of concrete is
Mas & steel Fesss also design the lateral ties.
OR
For the following details draw the plan and sectional elevation of dog legged
Stair . Stair cabin — 5000 mm X 3000 mm , Cabin wall thickness — 300 mm
Landing: 1200 mm X 3000 mm on both side , Risers: 12 nos. Of 150 mm each
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Treads : 11 nos. Of 250 mm each, Main reinforcement : 12 mm ® @ 100
mm c/c Distribution steel : 8 mm ® @170 mm c/c Thickness of waist slab :
150 mm Thickness of landing slab : 120 mm

A rectangular column 400 mm X 600 mm is reinforced with 4- 22 mm ® &
4- 16 mm @ longitudinal bars . The effective length of column is 3.5 m
Calculate the Load carrying capacity of the column & also design the lateral
ties Use Mys grade of concrete & Fesss steel

Design a simply supported slab on 300 mm wide brick masonry walls for a
clear room dimension 3.2 X 7.5 m Assume floor finish 0.75 KN/m? and live
load 3.0 KN/m? Check for limit state of serviceability . Use M2y & feass
Design a Square footing for an isolated column 400 mm X 400 mm carrying a
factored load of 1300 KN .SBC of soil is 200 KN/m? ,Check for shear is not
required Use Mas & Feas

OR
Design continuous one way slab having three equal span of 3.2 m each with
the following details : Imposed load = 4.5 KN/m?
Floor finish loads = 1 KN/m? , use Mas grade of concrete & Feass steel
1). Check the Control of deflection for a simply supported beam of span 6 m,
300 mm X 500mm effective is required with 4 — 22 mm dia. Bar with 2-16
mm as anchor bar Use M2s & Feass
ii) For a limiting section 300 mm X 450 mm effective . Determine the
following s if M2 grade of concrete & Fezs steel
1. Total Compression in the section 2. Area of the tensile reinforcement

Design Two way simply supported slab for a clear size 3.0 m X 3.5 m for a
service superimposed load of 3.5 KN/m? Use Mz & Fes1s wall thickness
300mm Assume corners are not held down draw the details of reinforcement .
Explain the methods of improving the ductility of RCC structure

OR
A square footing 3.0 m X 3.0 m for a square column of 500 X 500 mm size
having its sloping depth 200mm to 850 mm the column reinforced with 8nos.
of 25 mm @ longitudinal bars with lateral ties 8 mm ® of 350 mm c/c and it is
under an axial load of 1200 KN .The footing is reinforced with 12 mm @ of
200 mm c/c on both ways .Check the footing for one way shear & two way
shear if SBC of soil is 200 KN/m? show the details with sketches. Use m20 &
fe415
i) Draw the Plan of Two Way Simply supported slab showing Reinforcement
details with torsion reinforcement
ii) Determine the Development Length for 22 mm bar of Fes1s Grade used as
compression steel along with M2s Grade of Concrete.
iii ) Determine the Flange width of a T-beam having effective span of 4.0 m,
Breadth of the web 250 mm and depth of flange 120 mm
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2. ONOUSIR SIAHHL WOHL AL S2cll V1A ollRall GUA0L UL B?
3. WMl JuAd wal lRElefel Wl HIZ HedH ddRjd HRall
(QotA esBuAl.
oLl ot 2llauR Wt AN AHstAl.
ol 1 sellaR wal 8%sdlal ALt ALl
SIAHHL A2RA 2lEdell cll HI2 BSlasieiss stoedlal cull.
BSlaleteis$ -456-2000 YHIAL 3l olHetl sAxell 8%52lal usloue
UL
250 Hl.Hl. usloue ua 450 HLHl. USR5 Gs1E uRnddl 3-16 HLHL
calloll Fe-415 Asatl Aollal uraddl ofld U yAAw Yol 0.M-20
slgle aluRA.

R

250 x 600 H.Hl. B RUNA WAWSRS MU URlcdcdl AAR™U olHul 350
(303420t Hl. 3528 otHetydl Aset scll HIZ dullel wal goul Aollausdl
Saeet 5. 50 HLHl.saR ool oltoy Al dRiel Al eatirl Uollautoll ololR
el caul sRULAll. Mao & Fe 415 G
300 x 450 Hl.{l. w818 Hiuell olldal 20 HlLHl. catett R ol
Fe ns38let Asel yoll@d st 8. Aoll UR ¥528 sclot @R 180 (3.034201
of AL B. Axl aget scll Hi2 8 Hl.Hl. caltatt A Wl Fe 250 €A sl
WRW 1R 32 AR A Ud A 0. slsle Qs M 20 ol Gualal 53,
wal
300 x 600 Hl.{l. Hiuetl RIEAl Wt SRS ollua 25 LMl cauotl 3
Aoflanell yal@d st B. Aof wABRS saR 50 HLHL U UABIRS
ol 5 Hl. B. ol UR ALl RAGAGA Pcid R M. . slsle s
M 20 Aol Fe-415 Jsail Wletall GUAoL 53,

As 2l ollHoll (Aot MU HIZ2 ¥52R HHe . sAx(ludlouss 1200
L, Aotell uslous 300 HlLl., olliell waRsRs Gste 600 HLHL,
sclogo{l wtstes 120 HLHL ol uoflaw 5 oot 22 H{lLHl Ul My & Fe
415 Al
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As sl ARALAL sl 12 w2 ek 1500 (50320t WA 8. U
UL Sl HIR 1% Wletall GuAaL 531 Gell Al auist Aoflasll (3aeet
53 ol Ayl €2lcl. M 25 sl Fe-415 oll GUAL 53,

Ul
o(1A galdd MRl Gualol 531 alatud(l ALl wetlol Wl MISDE
1R ASlej 3ellot = 5000 LMl x 3000 LML, 30llotell (EcuA = 300
Ll o8l Asloteg 1w 1200 LAl x 3000 HLMl, wol@aual Golel =
150 HLl. Gslaotl 12 wall@au, walRaell ue=250 Hl.lott 11 ue ,
yual yudoet= 12 Ll ot al@auoodldlletl R, (Qdral
Yoldot=8 Hl.Hl. caett uldtan 170 Hl{lott vidR, ALkt uiotell Gsies
150 HL.Hl.,, Aslotetl tuetell Gstes 120 H{LAl.
As 400 HLM x 600 L.l datARU slarul 4-22 HLl + 4-16 LAl
ol doflal Y3ell 8. wARsRs dous 3.5 Ul 8. slausl Azrad
2ol 3el 5A.B SlAHML M 25 532 wal Fe-415 Rletall GUlloL
53 8la Al detl Mol @R dgel sclloll Al K.

el A 2sad AN HE2 ol Ae{l HEAA Gudat 53] (38t 53
M 20 el Fe-415 ALYHall 00t HU 3.2 x 7.5 Hl. Raudell uslouy
300 Ll , ®dd @R = 3.0 B.oyest/dlZ , sAR glollat 0.75
(3.0420t /12 . Allle 2 s ARNA As 53
400 x 400 M. {loll ARYU SlAH glRL cdgel AUdl 1300(5.03f20toll u(@AA
AR HER AUBAAS AU g2l BAget 5A M 25 si(5e wal Fe-415
Wlatoll Gualol sA. Aol A8y Aot Al 200 (5.0342et/H
8.2 AlglA €A 818 el ustALl s:cllell otell.
Ul
3.2 Hl oll AUABBIRS 2QL AW UL HER dol A 5l QAs(l
B8t 5. AL UR 4.5 (5.03f2et/H? el AR U 1.0 (5.03f2et /M’
AR $lollal R . M 25 ol Fe-415 ALl (Qotd ealadl 2ug
€.
@ 6l dos uladiuel Aa 2sad olusll 300 Hl.Hl. x 500
Ll ¢RsRs HIW AAA B el 3l o{lHHl UR oldlall 22
Ll ot W@ wal 2 ofotell 16 HLMl ceuotl As
A=A AAA B. . M 20 Ual Fe-415 A Al AWAA (Aatdl He2
sl Al SlsAsUat As 53,
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(i) A5 AHAA o{lHoll MURSIRS vUsBE 300 x 450 HLH{l. B A
Woll U2 §AH ELHGO , SUBA Wlcto] AASO WU M 20 3o
Fe-415 Al

300 HLHL o8l (Batdt uR AR ciy 25Ac 3.0 x 3.5 Hlotl vl o
HER g A Al Baget sAadeiR 3.5 (5.042at/H2. M 20 Al Fe-
415 A QAo R o{lA dRs 53l ANl alell. wa (Bauatl sde €131
AAauell (Qatd eadal
wsAe{l s52ALEl cluan Hi2 el el Al osuudl.
wall
g lotell A5 Aol 3UAIEl 200 (.0xy2et/Hl Slat Al 1l GuR 3.0
x 3.0 H{l. Hiuoy wBAALS AU 2oL ysaHl WA 8. al gElol GuR
500 x 500 Hl .Ml oll WAL 6l 1200 (5.0t oll w(A2 R @ldl
8. g2lolofl Gste xdet I et 850 HlH{l vieet Bst uz 200 LAl
& detl Gell Alan 8 olot 25 HlMl cauetl B wal st Al 8
Ll et 350 H{laflott dicdid w2 B, gdlomuiz Ll cauueu
Aldtan 200 HLHL vARAUR GR oty Y3 B Al §2lolo] clot A Aal g
A QR W2 (3aaset s:A.
(i) et satslibe W WetslalHee{l (Aol e2ladl
2 A Rurudl AWEs QAatell vugld €.
(i)  M25Jsell Sl(52 A €lol Yoldol WA ¥ ULl Fe 415
Asail 22 Ll ot A2 3auiee dolts 20,
i) 4 Hl WARsRs doud |, 250 LMl Aotell uslous &l 120
Ll sAogoll ostsie wRladl As 3l olldoll sAoell uslouy
.

*kkkkhkkikkhkkkkik

5/5

09

09

09

03

oR

oR



