Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2023

Subject Code: 3360601 Date: 01-12-2023
Subject Name: Design Of Reinforced Concrete Structures
Time: 02:30 PM TO 05:30 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 non-programmable scientific calculator is permitted.
6. English version is authentic.
7. Use 1S:456-2000 and SP16 is permitted.
Q.1 Answer any seven out of ten. £21Hie{l S1&UQL Uldsil Acled B[], 14
1.  Define characteristic strength and characteristic load.
L 5352312215 el val 535230R21s dlseil culuul Ul
2. What is the value of partial safety factor for steel and concrete?
2. 4 wa sisle Hieell UMl 115l (sUd g B?
3. What is the difference between nominal cover and effective cover?
3. oAlldd 592 wa 85521d 5d2 A Q| dsldd 7
4. What is minimum value of eccentricity for column as per 1S:456-2000?
¥, 1S:456-2000 4G S14H HIS defdH Gdedldle Y& g 87
5. What is minimum and maximum percentage of reinforcement in beam as per

1S:456-20007

U, 1S 456:2000 46 014 HIS HetH W dgdH 2ldefl esldIRl g 82

6.  What are IS criteria for maximum spacing of shear reinforcement?

€ 1S WUR (AR pesldNe2 HI2 HedH W{lall sio2lul g 82

7. Write formula of width of flange for T beam with usual notations.

9. AUSIRAL A 2] ol Ul sd%eil uslulge] YA dul.

8.  Define development length and write its formula.

¢ Sddqude duigefl vl WYl def 3y Qud).

9.  What is the difference between one way and two way slab?

¢.  doid W@ Wl 2d W@ dR) g dsldd B?

10.  What is the criterion for pitch and diameter of lateral tie for helical

reinforcement?
0. &(asd a5l dlul S1GH Hi2 d2Rd 218ell iy ¥l Yl HIsll
sleelul g 8?2

Q.2 (@)  Explain under reinforced, over reinforced and balanced sections. 03

UBLR () WS 9el51S, wldR 94515 e Adey As2Uet AHd). 03
OR

(@) Define limit state and enlist various types of limit state. 03

) ql{le el catual A ] el el dlile el dlel 241l 03

(b)  Draw stress strain diagram for singly R C beam with all notations. 03
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Aol w12 Al oflH 12 ] st AlLefl U el SIALAM €120,

OR
Using SP-16, find out coefficients for (i) Neutral Axis, (ii) Lever Arm and (iii)
Limiting Moment for M20 concrete and Fe250 steel.
SP-16 <l GUALL 531 M20 slsle wal Fe250 2214 HIe (ii) deel 4zl, (ii)
cla w41 wa (i) 1H1EToL HlNoeell 1URLES 20k,
A singly R.C. beam has effective dimension of 300 mm x 450 mm. It is
reinforced with 3 — 18 mm dia bars of Fe 415 steel. If M20 concrete is used,
calculate moment of resistance of the beam.
300 mm x 450 mm ell AUS1RS HlUell A5 HIdIE] 1R ] oflua Fe 415
Rldell 3 - 18 mm el (01l yolad 539 8. M20 slsle-ll Gulal
536 1 ) 6flHeil wdRe YRl 20k,

OR
Design a rectangular R.C. beam with effective depth equal to twice the width
if the beam has to resist a factored moment of 150 kKNm. Use M20 concrete and
Fe415 steel.

WAWSIRS GSIO USII8ell A AR S1U Ad| w12 ] 6fld GUR 150 kNm
5525 HIHR HI2 o{lHsl] Sloneel 521 M20 Slsle via Fed15 221dsil Gl

5.

Calculate main reinforcement required for a rectangular doubly reinforced
section 300 mm x 550 mm effective for a factored moment of 350 KNm. The
effective cover to tension & compression steel is 50 mm & 40 mm respectively.
Use M 20 concrete and Fe 45 steel.

300 mm x 550 mm o} U515 HIU A 350 kKNm «fl 3525 HlHe HI2 2021
o 51Qel 21 dof] AQIA] 5). 2o00et WA SWQeAUL USRS SR HIU

sl 50 mm el 40 mm 8. M20 51512 wal Fe415 21dstl GUlIL 52U
OR
Solve above question 3 (d) using tables of SP — 16.

BU2ei] question 3 (d) SP — 16 =il 51®sell GulaL 53] 2ALRL.

Differentiate between singly R.C. beam and doubly R.C. beam.

Aord] 312 Hl oflH 3 sud] 1R Hl oflH qsd] dsldd A1,
OR

What is the necessity of using doubly reinforced beam?

SWE] 385125 WMol wpAULd SUL YS1LHL US 82

Write down steps for the design of T beam.
&l luedl Slonesel Hiell U dull,
OR
State value of design bond stress for the following:
(1) M20, TOR steel in tension

(2) M30, Mild Steel in tension
(3) M25, Mild Steel in compression

o[ Aef] (A1) Ul tfleS R¥eil [sHd wQlIdl:
(1) M20, 212 2219 2o2lst
(2) M30, HLOES 214 22let
(3) M25, HIDES 2ld 51)21e
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Find moment of resistance of a T beam using following data:

Depth of flange = 150 mm, Width of web = 300 mm, Width of flange = 1500
mm, Effective depth = 600 mm, Tension steel = 4-20 mm dia. Use M20
concrete and Fe415 steel.

gl ol U oAl (@adl uRell ofluell wauyel el sdeyel
BS1®=150 mm, duieil USlNIY=300 mm, §&=%={l Uloll® = 1500 mm,
USRS BSIH=600 mm, 2+t 1A = 4-20 mm dia. M20 Slsle ia

Fe415 ¥ldel GULIL 3.
OR

A doubly R.C. beam of effective section 300 mm x 550 mm is reinforced with
4 — 20 mm dia bars as compression reinforcement & 6 — 20 mm dia bars as
tension reinforcement. Effective cover on both sides is 50 mm. Calculate
moment of resistance of beam if M 25 concrete and Fe 415 steel is used.

300 mm x 550 mm o}, AHUW5125 HIU H2lddl SHE] IR Al olHa 111Ul
20 mm sil 4 A4 2521l 20 mm <l 6 A(OU1] Usi(dd 536 B. HA d§e]
WAWSRS 59 50 mm o B. M 25 51512 wal Fe 415 ldell GUAlIL 531

A AR EDISEN

Determine the ultimate load carrying capacity of a circular column of 450 mm
dia and reinforced with 8 — 20 mm dia bars with spiral reinforcement. Use M
25 concrete and Fe 415 steel.

450 mm <Ysil dduiLsR 2detal 20 mm il 8 UlNlel]l undld 539 Sl
ol 2cdeieil MlRdsetetHdl 2LlE). M 25 S1sle M Fe 415 221ds1] GUYNIL 52U
WY IO SN2 YsaHl w194 B

OR
Design a square R.C. column to resist a factored load of 1500 kN. Design
lateral ties also. Use M 20 concrete and Fe 415 steel.

1500 KN o] M1 d&el Sl HIS AU IR Al detefl Slemeed s, ded
2leyei] Uwl Slosiesel 1. M 20 slsle el Fe 415 214 €).

Give steel requirements for column as per IS 456: 2000.
IS 456: 2000 Y M ™ Hl w2ldeil 23] Ald L,
OR
Describe critical section for one way shear and two way shear for column
footing.
slayell 2191 MR (52156 As2Ael §12 dot A (AR ol g A [214Re} dQet

5.
Draw a neat sketch showing reinforcement details for a single flight R.C.C
staircase with landing.

Alold salpedlol eleR HIR AosIol Aled [Augd Ieislnee dloil w1g(d

Weild),
OR
Draw neat sketch showing reinforcement details for 3 span continuous slab.

32N L0 SeBlfuiy A6 HIR (A R0eis1dRe2 dlol] A 1g(d vieild).
Design a square isolated footing for a square column of size 500 mm x 500 mm

carrying an axial load of 1800 kN. S.B.C. of soil = 200 kN/m?. Use M20
concrete and Fe415 steel. Design of dowel bar is not required.

500 mm x 500 mm il AU 2@ HIS 1800 kN il @112 d&el Sl Uldlefl
Slestesel 531, Hicledl HIRRIHAL = 200 KN/m? 8. M20 Slsle ¥le Fed15
¥2ldel]l GULIL 5. SlAdd 6llReil Slosieed «1ef] s2cledl.
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Design a slab for a room of size 3.2 m x 8.2 m. Support width is 250 mm.
Assume live load of 2.5 kN/m. Use M 20 concrete and Fe 415 steel. Check
only for cracking and deflection.

3.2mx 8.2 m HlUsil 24 H[2 @us{] Slaeel 521, 251 230 mm uelal 8.
®cd MR 2.5 kKN/m HIR). M 20 51512 Wl Fe 415 2216 Gl HIA 55101 Wal
[SsAsAeAHL AUl

Design a slab for a room of size 3 m x 4.2 m. Support width is250 mm. Assume
live load of 3 kN/m. Assume corners held down. Use M 20 concrete and Fe
415 steel. No check is required.

3m x 4.2 m HlUsil dH H[2 @il Sl 5L 251 250 mm Uslol D.
%)cld M1 3 KN/m 1L M 20 51512 34al Fe 415 221d ). 518 A5 e2lldd el
o3 ol

Differentiate between two way slab with corners held down and corners not
held down.

24 Q0] HI2 SloiR 8€S SIGet vl ol &ES SIGel Al d§ldd I

Write steps for design of two way slab with corners held down.
%5SIACL WRLLA 0L 2 A QW] Sl Beiail 2w Gud).
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