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CC303/CE303 T i

Spl. 2020
DESIGN OF R.C.C. STRUCTURE

fRuffa amg . dF ) [3TTreRaw 31 : 70
Time allowed : Three Hours] [Maximum Marks : 70

Ae: () FYR I R S, 9§ @ Rt an % 3w 359 )
Note : Question No. 1 is compulsory, answer any FOUR gquestions from the remaining.
(ii) ¥ 7 & G Y77 F FHER UF Gre 5T E |
Solve all parts of a question consecutively together.
(iii) F%F 597 F1 79 78 & IRE] Frd |
Start each question on fresh page.
(iv) g1 YTIST & 37wt &1 ) T 7 3iiitt rqaine 8 =y & |

Only English version is valid in case of difference in both the languages.

. (1) vaferd Hiiie shshie &1 3T R g
() 24kN/m? (b) 25kN/m® (c) 20kN/m® (d) 19 kN/m3
Unit weight of RCC is
(@) 24kN/m> (b) 25kN/m® (¢) 20 kN/m3 (d) 19 kN/m?

(2) hshie 3 for 3rifres gean T g &

4 1.5 (b) 1.15 (c) 0.67 (d) 0.87
Partial safety factor for concrete is
(@ 1.5 (b) 1.15 (c) 0.67 (d) 0.87
(3) MsoﬁgmqéFesooageﬁaé}a}mﬁmmaﬁammﬁm, Er
¢ B H1 T B

(a) 45¢ (b) 60¢ (¢) 72¢ (d 58¢
Required development length in tension for M30 grade and Fe500 grade steel

will be

(@ 45¢ (b) 60¢ () 72¢ (d) 58¢
4) e o 2

(a) vl afys (b) WeEhIIfA

(c) @i afgs (d) I | HIE &

‘Silica Fume’ isa :

(a) Chemical admixture (b) Metakaoline

(c) Mineral admixture (d) None of the above

(10f8) : P.T.O.
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(5) wafera diife Sshte & fore 5T § 31 FrafAeh! i FRrepam ST T 2

(6

(7

®)

©)

(a) 2000 mg/! (b) 200 mg/l

(c) 400 mg/l (d) 3000 mg/!

Maximum permissible limit for organic solids in water for RCC is
(a) 2000 mg/! (b) 200 mg/!

(c) 400 mg/l (d) 3000 mg/!

‘qeTT SR 3 T % 70 IS 456 % FGER aferd sshie o fory e
A U8

(a) M30 (b) M20

() M35 (d) M25

As per IS 456, the minimum grade of concrete for reinforced concrete in
‘moderate’ exposure should be

(a) M30 ~(b) M20

() M35 (d) M25

) 78 e S G aE T T e 9 @

(a) 0.87 fy.Asv.cos a (b) 0.87 fy.Asv.sin o

(c) 0.87 fy.Asv (sina + cosa)  (d) EREak:El

& Asy TS 1 FTTY-FTC LA & U1 TH o BV WA R |

Shear force taken by bent-up main bar is expressed as

(a) 0.87 fy.Asv.cos a (b) 0.87 fy.Asv.sina

(c) 0.87 fy.Asv (sina + cosa) (d) All of the above

Where Asv is cross-sectional area of bar and it has been bent-up at a angle.

feroeran & e ol ea e S ) Tl HiH Hl FEd B

(a) Termeran gum (b)y HiwT= g

(c) =ETM (d) I § & IS A&

The acceptable limit of safety and serviceability before failure occurs is called as
(a) failure state (b) limit state

(c) ultimate state (d) None of the above

Srafrd Sz @UE 3 IS & T R Nfqaet B &

(a) A (b) HATHS

(c) FHUTH® (4  SwE At

In a RC section, the magnitude of stresses at neutral axis shall be
(a) zero (b) positive '
(c) negative : (d) All of the above
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(10)

(11)

(12)

(13)

(14)

Waford shehie ST 8 SRTeheamhul fhd YR % TUE I A < & 7

(a) = vEfera (b) i yafoa

(c) wgfem - (d) Iue @t

Designer of reinforced concrete structure gives preference to following
section(s).

(a) under-reinforced (b) over-reinforced

(¢) balanced ' (d) All of the above

AT HATAE] o I Dol (RIH) T JA=0ed T I1aT 8

(a) I (b) AftrHan

() ™ (d) I | | IS A&

Generally, the spacing of stirrups near the support is kept

(a) minimum (b) maximum

- {e). zero (d) None of the above
mnﬁawm%wﬁa%ﬁmﬁqa&z}m@w%ﬁm%
Tt | 3rfirehan farepfa =1 9T BT @ '

(a) 0.003 (b) 0.002

(c) 0.0035 (d) 0.0025

The maximum strain in the outer most concrete fibres of compression zone of a
singly reinforced beam is taken as

(a) 0.003 (b) 0.002

(¢) 0.0035 (d) 0.0025 ;

10 HieX UTe e I TH Jafera T 9 & ANeheqs 7 e | T T w1 9w
I W T | e T € =R -

&y - 7 (b) 15

). 20 (d 26

For designing singly reinforced concrete cantilever beam of span upto 10 m
basic value of the span to effective depth ratio should not be greater than

(@ 7 (b) 15

(c) 20 (d 26

ke ST T B TS e o Qo A e e -
- 0.85fy 0.85b.d. "

(a) b.d. . (b) fy

0.87 fy g 0.87 b.d.
() b.d. (d fy

& fy, bTE d, IS : 456-2000 % TER HHT Hehel |

The minimum area of tension reinforcement in a singly reinforced beam should
not be less than following :

; 0.85 fy 0.85 b.d.
(@) b.d. (b) fy

: 0.87 fy 0.87 b.d.
(c) bd. - (d) fy

- Where fy, b & d has usual notations as per IS 456-2000.

P.T.O.
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(15)

(16)

(17)

(18)

(19)

wF 28l Yafia 9 T Tehel Yefod O § F9 w8t 8, Fif

(a) e TEeA AfH BT R |

(b) Edfte geTa = wfoatera g @ |

(c) wa@ﬂw%mmmﬁmwéﬁ%l

(d) WshIE 3% Q 9 de Nieafera T8 gl 2 |

A doubly reinforced beam is considered less economical than a singly reinforced
beam because

(a) Shear reinforcement is more.

(b) Compression steel is under stressed.

(c) Tensile reinforcement required is more than that for a balanced section.
(d) Concrete is not stressed to its full value.

%ﬁaﬁﬁﬁsﬁﬁﬁnﬁﬁmﬁﬁaﬁﬁw%wﬁwwﬁmﬁwqﬁm
=R :

(a) 0.04 bD/1 00 (b) 0.04 b.d/100

(¢) 0.15b.D/100 (d) 0.12b.D/100

&l b, d T D 1 1S:456 % SATER S=iferd Hend & |

The minimum reinforcement in either direction in slabs, where high strength
deformed bar are used, should not be less than following :

(a) 0.04 bD/100 (b) 0.04 b.d/100

(¢) 0.15b.D/100 i (d) 0.12b.D/100

Where b, d and D has usual notations as per 1S:456.

Ife 2 I | B T1E F1 I & & HH 2 A1 TG HEAR! &

@ f-fo== (b) T fem e
(c) W w (d) wE

If the ratio longer span to shorter span is less than two, then the slab is called as
(a) two way slab (b) one-way slab
(¢c) cantilever slab (d) flatslab

oy w¥ fawet 8 aed & -

(a) HeEH g (b) FHIER

(c) =ATH=A g (d) IR adft
Short columns may fail due to

(a) crushing (b) bending

(¢) buckling (d) All of the above
HIIATHR W1 § e Tl i =Aan TS Bl 8

(a) 6 (b) 16

(c) 8 : (d 4

The minimum number of longitudinal bars provided in rectangular columns shall
be

(a) 6 (b) 16

(c) 8 : (d 4
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(20) 300 mm x 300 mm |19 % & § =ATH FaeT hl AT &A1
(@) 5400 =t =t o, (b) 720 =t ..
(c) 3600 @t =t =, (d) 108 =i #t. o,
The minimum longitudinal reinforcement in a 300 mm x 300 mm column should
be
(a) 5400 sq. mm. (b) 720 sq. mm.
(c) 3600 sq. mm. (d) 108 sq. mm.
@1) Bfen % ffew e & forg i @oe @ A2
(a) WHHTFERIAIGFE N (b) WY H FIEW
(c) WINTRANLGER () WHHFRA2GPE N
W&l d = gfem 1 et T
The critical section for two way shear of footing is located at
(a) distance d from the column face
(b) the face of the column
(c) distance d/2 from the column face
(d) distance 2d from the column face
Where d = effective depth of footing.
(22) G w & W % fore smreh St 2, wwed 2
(a) diEgH (b) ¥IH
(c) THet (d) =T
The footing which is made beneath a column called as
(a) Strip (b) Combined
(c) Isolated (d) Mat
(23) TR BfeT § T Sae SR ST 8
(a) wHfemd (b) < fewmaT &
(c) foepof feam o (d) Fudl 5ag % I
The main reinforcement in square footing is provided
(a) in one direction (b) in both directions
(c) indiagonal directions (d) near top face
(24) A1 AR R T STeAl /ATeA A 8 /8
(a) &I 1 U I (b) W& T MR
(c) TR FT @Y HI 9K (d) ST T+t
The force(s) acting on a retaining wall is/are
(a) lateral earth pressure (b) weight of back fill
(c) self weight of the wall (d) All of the above

P.T.O.
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(25)

(26)

(27)

(28)

(29)

T QAT SR 8 Y& Yae ST ST
(a) s fem (b) - Seata femm §
‘e)  (a) 3R (b) =1 fawm & (d) IR gt

The main reinforcement in a cantilever retaining wall is provided in

(a) horizontal direction (b) vertical direction

(¢) both (a) & (b) directions (d) All of the above

TGN YT €A 3 U3t 1 W& g 8

(a) b2Fb/3 (b)) b6

(¢) b/10 (d) b/3¥b/4

el b IR AT HI AIE R | _ :
General the projection of toe slab of retaining wall is kept equal to
(a) b/2tob/3 (b) b/6 )
(¢) b/10 (d) b/3tob/4

Where b is width of base slabe
wh-fem @e 1 e B Rt I € -

1023

(a) S U fem (b) B URH femd
(c) THi(a) W (b) (d) S A & HIE
The main bars in one-way slab in provided
(a) along longer span (b) along shorter span
(¢) both(a) & (b) (d) None of the above
Ut feamga’ 3w o off St 2
(a) vv=-oa fafa o (b) gd e fafe o
(c) &M (a) 3 (b) (d) I 3§ @ I TE
‘Anchorage Device’ is used for
(a) Post-tensioning method (b) Pre-tensioning method
(c) Both(a) & (b) (d) None of the above
& F9TE I 8- Saterd sehie 3 fo1g shehie o1 =Fad 7E 2T 2
(a) M25 (b) M35
(c) M40 (d) M45
For pre-tensioned prestressed concrete, the grade of concrete should not be less
than
(a) M25 (b) M35
(¢) M40 (d) M45

(30) qd-vferaredt # axfe o1 v for faftr & wrmemn 15% wierwra g 2
(a) Y& o fafe (b) 9" A fafy
(c) & eas fafy (d) I aft
In the following method(s), the total loss in prestress is about 15%.
(a) Pre-tensioning method (b) Post-tensioning method

(c) Pre-cast method (d) All of the above

(1x30)
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2. Fr=afofea = qusmss

Explain the following :

(1)

(i1)
(iif)
(iv)

(v)

3. )

(i1)

4. (i)

(ii)

- TN |

(i)

Development length

o firfera sahie 3 2

Tendon in prestressed concrete

e o faawr yeem

Distribution steel in slab

JTEIV] YA TR 1 HATTLIHT
Necessity of providing shear reinforcement
REQUCERIE

Slenderness ratio (2x5)

eIz h T Yaford 8 ¥ T Bl G 1 HiTord dfq 9 HI GUE 300 mm x
600 mm T & YT THTE FFFA 35 mm B | T6 U T 170 KN-m FHT TH AT o
T & | M-20 it ) ehie Td Fe-415 Avft % 384T0 %1 3TN 1T |

Determine the reinforcement area required for a singly reinforced beam of
concrete if the cross section of beam is 300 mm x 600 mm and effective cover to
reinforcement is 35 mm. The beam is to be subjected to an ultimate moment of

170 kN-m. Use M-20 grade concrete and Fe-415 grade of steel. (6)
FrIw yiae faft @ dara e fafy 6t gem Hi |
Compare the working stress method with the limit state method. (4)

M-20 S1e T Fe-415 309Td & &t &-ut o1 = wfek smeet ma Hifm, afg
47 F Foie 1 Srer 1400 mm & & HIZE 100 mm B | U & 7416 &7 H 1256 mm?
TEITa o R | O Y T RS 500 mm R a9 ¥ (3) Y =ierE 250 mm R |

Determine ultimate moment of resistance of a T-beam made of M-20 concrete
and Fe-415 steel if its flange width is 1400 mm and depth of flange is 100 mm.
The beam has tension steel of 1256 mm? and has effective depth as 500 mm. The

web thickness of beam is 250 mm. (6)
AR waferg e e aitRufa o s fm R s € ¢

Under what circumstances doubly reinforced sections are designed ? 4)
% few e @ fifew @ 1§ s s |

Differentiate between one way slab and two way slab. 3)

wh S % ot A 7 A x 3 . # | W i feri w feafor (sgm@)
120 H.H. & | W T ARG IR 4.8 kKN/m? B | &8 T 3fehedq Hifrg afq
M20 Sroft &Y Shsb1e e Fed15 S0ft &1 3eqTd 39T fohan ST aTer 2 |

The internal dimensions of a varandah are 7 m x3 m. The bearings of slab on
walls are 120 mm. The superimposed load on the slab is 4.8 kN/m?. Design the
slab if the grades of concrete and steel to be used are M20 & Fedl5
respectively. (7
P.T.O.
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6.

() T Fshre T 450 faeft. x 450 fasft. & 20 froft, = Y 8 o Rl = E
WY i wwTelt ord 2,75 W, B | TR o w0 YR 989 &HaT {19 iR | M20
FHhie Td Fed 15 Wiet 399 # ifrg | 241 Rl w1 hifera o ofifvre |

A reinforced concrete column 450 x 450 mm is provided with 8 Nos. longitudinal
bars of 20 mm diameter. The effective length of the column is 2.75 m. Find the
ultimate load carrying capacity of the column. Use M20 grade concrete and

Fe415 grade steel. Assumed both ends are pinned. (6) "——
(i) g ™ ug & T 3 3 o9 Hif |
Differentiate between short column and long column. 4)

400 T1.5ft. x 400 fiy.=ft. a9 =71 U FOTHR T 1500 kN 1 e YR 987 a1 § | 396
fore o gam Hiers $i anien vafea i e it gfen 6t srfmreg Hife | ga 6
Ffara g &t 150 kN/m? | M20 S31C & Fed 15 $84Td 3981 § #fifrg |

A square column 400 mm x 400 mm carries an axial load of 1500 kN. Design a square
reinforced concrete footing of uniform thickness for the colunn. The safe bearing
capacity of the soil is 150 kN/m2. Use M20 concrete and Fe415 steel. (10)

(i) T SR (@) sfaurs e 1 = fag a9y | 5% Bl g &% 9
Jifpa HifSre va 3o e gited |
Draw a neat sketch of a cantilever retaining wall. Label the names of its different
parts. Show also the reinforcement in it. (6)

(i) wfouns dar i feuar & 3y w91 gusa & 7 afas gawmed |

What do you understand by the stability of retaining wall ? Explain with neat
sketch. 4)

() gE-wfaafera Fshe & o fafa |
Write the advantage of pre-stressed concrete. 5
(i) - qE-Sfafera shshte araal § € areft gd-wfvas i il awsmed |

Explain the losses of prestress in prestressed concrete structure. 5




