Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -6 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3360601 Date : 13-12-2022
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 simple calculators and non-programmable scientific calculators are permitted.
1S456 and SP16 is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. €Ml SlEUGL Alctell wcllot W, 14
Define characteristic strength and characteristic load.

¥sedladls ot uA B3sedéls dlsell ceuvau .

What is the value of partial safety factor for steel and concrete?

¥l uA S5z 1ot vl wisoll Gud g 87

As per IS 456:2000, what is maximum permissible steel in beam?

1S 456:2000 Yool o{ld HE Herti W¥lctoll [Bud g 87

What is the difference between nominal cover and effective cover?
Allotct scR Aol 8388l sAR AR Y dglad B?

What should be maximum spacing of main & distribution steel in slab?
Aol Aot wa Bdlogalot Wlctey Herd WAlaL w el

What should be minimum shear reinforcement in beam as per IS 456:2000?
18 456:2000 Yool ollH 12 Ayt iR 28etgldNeee] et Y ©?
Define development length and write its formula.

Sacuie colsell canva il deg Yo Gl

Differentiate between one way and two way slab.

dot & 3ol UA § A wol A cAsleld UL

Give'-minimﬁm value of eccentricity and percenfage of steel in column.
Sl M2 Ay Gdedlcll daul Wlaell estardl auel.

Why steel is used in concrete?

Slglenl au M2 Wleell Guallot saul A &
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Explain under reinforced, over reinforced and balanced sections. 03
W5 YWelglals, plar Waslds wal A Aset ALl 03

OR
{a) Define limit state and enlist various types of limit state. 03

@) dldlle Redll cauven sudl el el iz Reqll atel 2l 03
(b)  Differentiate between clear span and effective span.. 03
(W) ALSLUL UL Bl UURSIRS U A2Aetl dsleld AU, 03
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OR
For a limiting section 230 mm x 350 mm effective, calculate depth of N.A.
and moment of resistance if M20 concrete and TOR steel is used.

230 mm x 350 mm of w15 Hiusll lifidlol wisBE W2 6l M20

3Bz wA TOR Wl 8la dl ezt ulell st dau weRly ygl

A singly R.C. beam has effective dimension of 250 mm x 450 mm. It is
einforced with 4 — 16 mm dia bars of Fe 415 steel. 1If M20 concrete is used,
calculate moment of resistance of the beam.

250 mm x 450 mm o AUABRS Huel As Adiell R AL ouA Fe
41588lctell 4 — 16 mm cllotl el yo@ct sket 8. M20 slglesd

Gualol 52 flat Al ollioll el yal el

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 100 kNm.

wuzszs G5 udtarset A-owll Aae Aoy 2w Al ol Bu2 100
kNm 352§ e R olldell slostgat 83,

Determine tension and compression reinforcement for a rectangular beam 300
mm x 550 mm effective for a factored moment of 400 kNm. The effective
cover to tension & compression steel is 50 mm & 40 mm respectively.

300 mm x 550 mm of WUUREIRE HIU WA 400 kNm ol ¥s2b Uie He
3 oolol WA siglel Wlctoll wt{l 531, 202let Blol SIYAAML VUSRS

§clo] HIU ojsN 50 mm Al 40 mm B.

OR
Solve above question 3 (d) using tables of SP - 16.

GuRell question 3 (d) SP - 16 st Blresell Guallot 531 ol

Differentiate between singly R.C. beam and doubly R.C. beam.
ol vz 2l ol wA soell vz Al ol el dstetet vl

. OR
Write down steps for the design of T beam.

A ollutoll lonset 1iZotl VY @vll,

Calculat.e flange width for a T beam using following data: o
Depth of flange = 120 mm, Width of web =350 mm, Effective length = 7500

mm.

A ol 1 Al Rotd uell sQerell udlouy ol ool

G516=120 mm, Aotedl USNUB=350 mm, UUEIRS WA =7500 mm.

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

ol Aol Qo1 12 Aos 2ol (Bt wguel:
(1) M20, TOR 33lc 2otlat
(2) M30, QlALE Solel
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(3) M25, Qe 513l

Find moment of resistance of a T beam using folloWing data:
Width of flange = 1500 mm, Width of web = 300 mm, Effective depth = 600
mm, Tension steel = 4 ~ 20 mm dia, Depth of flange = 150 mm

el Qo1 12 & ol uatdluygl o
Aol UAOUE = 1500 mm, Aolell USOUS=300 mm, WAIERS
Gs16=600 mm, WA = 4 — 20 mm, $Qetsell GSIE = 150 mm .

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-of WUAEA5 HIU YA sacll w2 3l ollua

51090004l 20 mm ol 4 UA SoRlotdl 20 mm ot 6 el YH@ct
$2U B, WA dRge] UUSRE 5 50 mm of B. M 25 Sl5le Wl Fe 415
w¥letell Gulol 531 ofluell wcRluyyl .

Determine the ultimate load carrying capacity of a circular column of 400
mm dia and reinforced with 6 — 25 mm dia bars with spiral reinforcement.
Use M 25 concrete and Fe 45 steel.

400 mm <AAetl AJAUSR ¥deial 25 mm oll 6 A yaclld s
dlal Al xatell ctcigatattcl dl. M 25 slgle WA Fe 415 ¥Wlasll

GURADL 5. FUWRARA WA YscuHl WA B,

OR
Design a square R.C. column to resist a factored load of 2000 kN. Design
lateral ties also. Use M 20 concrete and Fe 4135 steel.

2000 kN oll ®12 ool 8¢l HI2 AA AR Al el Slssa 52,
A 2ol wal Slontset 531, M 20 58l2 A Fe 415 ¥l Al

Give steel requirements for column as per 1S 456: 2000.
1S 456: 2000 Ho G ¥clel Hi2 wletoll ospdlad wsudl,

OR
Describe critical section for one way shear and two way shear for column
footing.

Hletoll g2oL UR Bdlsct Aselet G2 clol A QAR e g A QR

aglet 53, .

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

Ao scusecunl €162 M2 Aoslot URA Qg WelslAN2 audll

UE[A ool

OR
Draw neat sketch showing reinforcement details for cantilever retaining wall.
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Yodleller A2sollol Adt WS Ry YwatfldNee awll 2ugld ool

De31gn an isolated footing for a square column of size 400 mm X 400 mm
carrying an axial load of 1200 kN. S.B.C. of soil = 200 kN/m®. Design of
dowel bar is not required

400 mm x 400 mm otl W™ clel HIE 1200 kN oll GUR dgel sl
watell dlenset 531 Mol wrBletdl = 200 kN/m? &, Slad el
Slonieset o8ll sRciedl.

Design a slab for a room of size 3.2 m x 92 m. Support width is 300 mm.
Assume live load of 2.5 kN/m. Check onty for cracking and deflection.

3.2 mx 0.2 m Hiuell 34 M2 Autell Slostsset 53, 251 300 mm UElW
B, apcid R 2.5 kN/m R, 1ot 3510l ual Bs@saletil Rl

Design a slab for a room of size 3 m x 4 m. Support width is Hl\{ell 3H 2
2Aell Slomtsel 53U Assume live load of 3 kN/m. Assume coraers held

down. No check is required.
3 mx4m Huelt 34 HE QAotell Slensat 5. 25l 250 mm sl B.

acid 2 3 kN/m Wl 86 As salacusll 32 aell.

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

e A Qo HE Aol 3es 5IGet AA ol &es siBet AL dglele

TRV
Draw neat sketch of three span continuous slab with reinforcement details.

20 AL Sedlodf QAviell 26eiflANce wdedl vugld €121

ok o ok ok ok ok ok ok ok
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