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DESIGN OF R.C.C. STRUCTURE

fraffa @ . W) (3ftrpaw 37 : 70
Time allowed : Three Hours]) [Maximum Marks : 70
e : e J97 373 8, 919 7 @ 581 9 & 3 & |

Note :

L

Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(i) ¥ F97 & Gt T F FHER 0F 1Y §F g /

Solve all parts of a question consecutively together.

(iii) - % 7 F 79 G5 8 IR Fford |

Start each question on fresh page.

(iv) &1 areran 7 37 817 #1 [RfF 7 353 e &8 a4 8 /|

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

(v) T T 8 TEl HHe 7 A |

Assume suitable data’s, wherever necessary.

(1) SwE Sferaret § e TUIieh 1 9T &4 9T 1d T 41 HEerd 8 7

2

3)

(a) f<m wfaas (b) I wieEa

(c) dmra wfeae (d) wearey wfaee
The yield stress divided by the factor of safety is called as
(a) Ultimate stress (b) Permissible stress
(c) Limit stress (d) Elastic stress

Ffrrea 3 I494 | 1S-456 % HTAR Fshie § Hfrewan wedftea wivaer fpam o & 2
(@) 0370f, (b) 0446f, (c) 0416f, (d) 0.670f,

According to 1S-456, the maximum compressive stress in concrete for design
purpose is taken as

@ 0370f, (b) 0446f, (c) 0416f, (d) 0.670f,
& TS % 10 T T & ) e oA P 2us e & qed Bl &
(@) 8¢ () 12¢ () 16¢ (d 24¢

For bars in tension a standard hook has an anchorage value equivalent to a
straight length of

(a) 8¢ (b) 12¢ () 16¢ (d 24¢
(10f 8) P.T.O.
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(C))

&)

(6)

)

®)

Hehie & fore yferaer s & wiema wm &1 S%a fra BraT & 7

(@ 03f,x, (b) 036f,x,

(¢) 03f x, (d) 036f x,

The area of stress block in stress diagram for concrete

(@ 03f,x, (b) 036f,x,

(c) 03 fy x (d) 0.36 fy 5

forefia o€ & fore smew wfees g 2

(a) HIHRY B & (b) HTHRU B A FH
(c) HHTY Bl F qTET (d) =rE gen T

For deformed bars bond stress is

(a) More than plain bars (b) Less than plain bars
(¢) Equal to plain bars (d) No comparison
TouTa Y rfirenafor qed B

(a) fawer wftee (b) T wfewe

() if=m wfowe (d) ¥ & g T
Characteristic strength of steel is

(a) Failure stress (b) Yield stress

(c) Ultimate stress (d) None of the above
Ffe-vafera ufede & fog

o) 2=z (®) X, <Xy max

@ mra (d) I | | Hrf TE
For over-reinforced section

@) x =xin ()  x, <Xy max

(Ckit 2™ X (d) None of the above

wafera whtese &1 sl wfedty feass gro s R sman 2 2
(@) 087f A (d-036x)  (b) 087f A (b-036x)
(©) 087f,A (d-04x)  (d) 087f A, (d-042x,)

The moment of resistance of balanced section is given by
(a) 0.87 fy Ay (d-036x) (b) 0.87 fy Ay (b-036x)

(© 087f, A (d-04x)  (d) 087f A, (d-042x)
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() TEsETU SR T FAH A RIR 7

(@ Vg (b) Vg73 (c) Vg/2 (d 2Vq

Shear taken by bent-up bar is limited to

(@) Vg (b) Vg/3 () Vg2 d 2Vg
(10) 9T § HTEYY Yaoid fohd &9 F o1 IR ?

(a) FeETH Bow! (b) T EEBE

(c) 7aBea (d) I ot

In beams shear reinforcement is provided in the form of

(a) Vertical stirrups (b) Bentup bars

(¢) Inclined stirrups (d) All of the above
(11) fawafera e %1 meet ety fran e smar 2 ¢

(a) My, lim @ sfo= (b) My, lim& =4

(€) My, lim % TR (d) 39U H & Hr§ TE

The moment of resistance of an over-reinforced section is taken as

(a) more than My, lim (b) Less than My, lim

(c) Equalto M, lim (d) None of the above
(12) = o difira srfreran @ fewa feaan 2 2

@ 2% (b) 4% () 6% (d 8%

Maximum percentage reinforcement in case of slab is limited to

(@ 2% (b) 4% (c) 6% d) 8%
(13) = # framdl o2 2R Tepa & fore A1 o2 e s = i

(a) A YA (b) WIS YEEH

(c) O JeeH (d) wwfEd yaem

In slab to prevent cracking of edges, the corner should be provided with

(a) Shear reinforcement (b) Torsion reinforcement

(¢) Tension reinforcement (d) Compressive reinforcement
(14) Bredt vafera g & srftreran wefies yaem fran g 2 7

(a) 0.03bD (b) 0.04bD

(¢) 0.05bD (d) 0.06 bD

The maximum amount of compression reinforcement in doubly reinforced beam
is

(a) 0.03 bD () 0.04bD
(¢) 0.05bD (d) 0.06 bD

P.T.O.
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(15) 2redt yafera w wa oms et € 7
(a) WA fomd wieaifera =1 | (b) W HAdE |
(c) YR I=hfza e | (d) Iyl ot

Doubly reinforced beams are provided when
(a) Beam dimensions are restricted.

(b) Beam is continuous.

(c) Loads are eccentric.

(d) All of the above

(16) T&-Fem wa % for 1,1, el g @
(@ =20 (b) <2.0 () =10 d >20
The ly/]x ratio for a two way slab
(@ =20 (b) <20 (¢ =10 d >20
(17) M 3reifaa e o et §eg YaeH B8l F1 AT & T9elh TE & T & Hg
B x gt W SR A 3R A fem srn s x Fra g g € -
(@) I3 by 17 () U5 (d) 110
(el I Hi TR 1)

Half of the main steel in a simply supported slab is bent up near the support at a
distance of x from the centre of slab bearing, where x is equal to

(a) 13 (b) 17 (© U5 (d) 2710
(Where / is the span of slab.)

(18) 1S-456 % AR T # rfurehan yaer fha1 g 2 ?
(a) 8% (b) 6% () 2% (d) 4%
According to IS-456 the maximum reinforcement in a column is
(a) 8% (b) 6% () 2% (d) 4%

(19) =™ ¥ yga Iqeed B H1 Han =A™ fraa g ? 7
(a) 10 mm (b) 8mm (c) 16 mm (d) 12mm
The minimum diameter of a longitudinal bar in a column is
(@) 10mm (b) 8 mm (¢) 16 mm (d) 12mm
(20) fa=fira 1€ (footing) 1 Jtfirehea foraes fou fp s 2 2

(a) W% et (b) U FHA

(c) U Had (d) I at
Isolated footing are designed for

(a) Bending moment (b) One way shear

(c) Two way shear (d) All the above
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(21) 1S-456 % HFAR faafia wrg (Isolated footing) # ret wd= % feru swifves wiedg
el g1 R ?
(a) T FI FaE W
(b) & I Hag § wTE TR (d) gt W
(c) T &l Hag A wwreht mETs A ami(d2) g™
(d) INEH Y T
As per IS-456 critical section in isolated footing for two-way shear is at the
(a) Face of column
(b) Effective depth (d) from the face of column

(c) Half the effective depth (d/2) from the face of column
(d) None of the above

(22) Tt are fvoes fere s saswar 2 7
(a) Uehel & (b) T Y
(c) WEEN (d) 39U | | HiE TE
Isolated footing can be provided for
(a) Single column (b) Double column
(c) Multiple column (d) None of the above
(23) U Hdreliat gvar Eran fawer & wwhdt 8
(a) 3UH S B (b) eEeH % Hwror

(c) Treeht gar i fawerar & R0 (d) 3w ¥t

A cantilever retaining wall may fail

(a) due to overturning (b) due to sliding

(¢) due to failure of under soil (d) All of the above
(24) gvan dram # wh ge1 & seard ser i e 8 gendt

(a) <R H gew fog wmER

(b) Toggea frepmeht urgw fbeex & a1y et

() (a) 312 (b) foeft oft gra

(d) IR H Y B T

Drainage of rain water from back fill in retaining wall may be

(a) By providing weepholes in the wall

(b) By providing perforated drain pipe with filter

(c) Any of (a)and (b)

(d) None of the above

P.T.O.
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(25) g¥aT daT 1 €iet W (heel slab) T Y@ @@ Hed forw fean # gran @ 7

(a) Faft 3R (b) H=H AR
(c) Tomeh oft femm & (d) 390 | | HrE TE
The net pressure on heel slab of retaining wall is always in direction
(a) Upward (b) Downward
(c) Inany direction (d) None of the above
(26) qd-wfaem gro faetifia & wehar 2
(a) wefted yfaae (b) T wfaEe
(c) umor wfeeet (d) 39Equ yfewe
Prestressing can eliminate
(a) Compressive stress (b) Tensile stress
(¢) Bearing stress (d) Shear stress
(27) ge-wfeafera Fsfie aga g #
(a) RCC @ wrft (b) RCC @R
(¢) RCC @ yaat (d) RCC % &9
Prestressed concrete members are
(a) Heavier than RCC (b) Thicker than RCC
(¢) Thinner than RCC (d) Sameas RCC

(28) ©¥vI & HRO1 B ATt g - Wafera g1+ foped gt & ¢
(a) FIc I TG U |
(b) HaA @ TG U
(c) U T U U1 Id 1S 9T g1 A
(d) A=
Prestress loss due to friction occurs in
(a) Only in post-tensioned beam
(b) Only in pre-tensioned beam
(¢) In both post-tensioned and pre-tensioned beam
(d) - None of the above

(29) e uftese e = § Ieq= wftreet & iftreran o9 @ v I & wrase Hhie
H 373 A a% Fegul wiewel 3= A |, FEerar 2
(a) T vafera uftede (b) wgfera aftesde
(c) whifees qfiesde (d) fa yafem af=de

A section in which total stress in concrete does not reaches its permissible value
while stress in steel has been reached its maximum value is called

(a) Under reinforced section (b) Balanced section

(¢) Critical section (d) Over reinforced section
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(30) g @Y fFm ywr A A & 7

() AT GRT (b)
() TEEEW (d)
Short columns fail by which type ?

(a) Buckling (b)
(¢) Crushing (d)

fr=fafiea weai % dftra 3w e
Answer the following questions briefly :
HwT wiraet fafty oo diara sraen faft § srw wwgmw |

Explain the differences between working stress method and limit state method.

)

(i)

safera wiite st 3 o frfaw |

(7 of 8)

A g
Iqe | F HIE AE

Bending
None of the above

Write properties of reinforced cement concrete

(i) fg-fewm ==

Two way slab

(iv) w9 ¥ Faq Iehgal

(v)

Minimum eccentricity in column
o st & wifat

Losses in pre-stressing

318

(1x30)

(2x5)

TH Tl Vaferd U &1 HAWeheqs Hifre fraedh 2 8 &5 0% 7@ Sm 2 | dal $
&3 ¥ g1 Rt arreifem @ aun fr w awfiafa W 20 kKN/m. o @1 R | dar 6 g
230 mm 8 | 9T § Fe-415 $891d Td M-20 #3612 & & shifow |

Design the singly reinforced beam of simply supported on walls 230 mm thick 5 m
apart centre to centre. Beam carrying an imposed uniformly distributed load of
20 kN/m. Use M - 20 concrete and Fe-415 steel.

Hftr feoaforat fafgm

Write short notes :

@

(i1)

I W

Neutral axis
Hgfera @vs

Balanced section

(iii) I AT

Slenderness ratio

(iv) Temmvl g

Diagonal tension

(10)

(2%2x4)
P.T.O.
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5. U H % foru, Frme S1aR® 919 S m x 6 m B, T it fiwesr Fifa | 38 W HE

HARIE R 5 KN/m? &), T % fFaR ¢ i & 9 31 334 & forg @ # | M-
20 F3H1E d Fed15 Tt 1 H§ AT |

Design a slab for a room having internal size 5 m x 6 m. Total super imposed load is
5 kN/m?. Slab is simply supported on edges and corners are free to lift. Use
M - 20 grade concrete and Fe - 415 steel. (10)

6. () udreaeElh Afpea ¥ fog g sraurond wamsy |
Mention main assumptions for design of compression members.

(i) U oY T 1 3af ¥R 2000 kN  ferg srfirepean Hifg | M - 20 61 T Fe

- 415 FoqTa & | A |
Design a short column to carry an axial load of 2000 kN. Use M - 20 concrete
and Fe - 415 steel. (3+7)

7. U SRR W 450 mm x 450 mm T 9 1000 kN 1 &g WK HE I @, 9H
foru urg 1 e FRAY | M 20 3 F5h1E T3 Fe 415 T091@ FW § SRR | 581 1 91
& FHaT 200 KN/m? R |

Design a footing for an axially loaded square column of 450 mm x 450 mm, safe
bearing capacity of soil is 200 kN/m?, load on the column is 1000 kN. Use M-20
concrete and Fe 415 steel. (10)

8. &Arefiar quen dan & Hfieeaa & = fafaw |

Write down the design steps of a cantilever types of Retaining wall. (10)

9. (i) E-witafera dshic % omw Ud Ffaal i same Hif |
Discuss the advantages and disadvantages of pre-stressed concrete.
(i) qE-wfeafera Hehe gmmst d 89 awt @-vfawet 6 afE w e feof
forfa |

Write a short note on losses of pre-stress in pre-stressed concrete structure.  (5+5)




