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DESIGN OF R.C.C. STRUCTURE
PART-1

fraiRawg: Lauer ) [erftrsa & : 30
Time allowed : 2 Hour] ' [Maximum Marks : 30

— e (i) T AR § O T 1 AT E
Note ; All Questions are compulsory and each question is of 1 mark.
(i) A et o o g it Reafer 7 siiott v & A= &

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

1. IS 4562000 & 3IAR yafea he 1.  As per IS 456 : 2000 the minimum
\ % fe 1 IR & aefe @ grade .o'f' cc')ncrete for reinforced
, _ W s Q- | concrete in mild exposure shall be
‘«. . (@ M25 | @ M2
(b) M20
() M20 () M30
(© M30 @ Mi15
(d) Mi15
: _ 2. The characteristic  compressive
2. M30 ¥ Y Fhe i e . strength of M30 grade concrete shall
@ 30N/m? : (@ 30N/m?
(b) 30 kN/mm? ® 30 KN/mm®
© 30Nmm? (¢) 30 N/mm?
| ‘ (d) 30kg/cm?

(d) 30kg/cm?
. P.T.O.
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FrimY uitaw R @et 0T 3maia
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@) Yoca g

(b) Uy AT

(€) TRA AR g

d) Fagyerey R

a6 & P g o s ¥ B

i g o e

@ L15
®) 1.50
© 120
@ 1.00

e (FRISR) 3 E Y HerreT e &

fore dnfre 3 ifvaerer s o e
orrE-
(@ f,
) 0.67f,
o 067f,
© 115
0671,

@ ‘—_‘1 5

nﬁfckmﬁmmm
¥l

Fe250 3 $F0T 9% A0, 0t &
o sarma et & 05r$ o1 W
ATE-

(@) 045d

“(b) 046d

(c) 048d
@ 0.53d
wamaﬁmm% |

R PR

@

2203

The working stress method is based
on '

(a) plastic theory

(b) elastic theory

(c) ultimate load theory
(d) elasto-plastic thebry

The partial safety factor for steel in
limit state of collapse is

(a L.15
() 150
© 120
d 1.00

Maximum stress in concrete for the

- limit state of collapse in flexure

assumed to be is

@ 1y

() 0671,
0.67f,
© 15
0.67f,
@ —15
Where, {, is characteristic strength of
concrete

The limiting value of depth of neutral

axis for RCC beam reinforced with

Fe250 grade steel is
(@) 045d
(b) 046d
(c) 048d
(@ 053d

Where d is the effective depth of the
beam.
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9.

10,

qe  Fofrea AL, ma‘r :#
et 07 a1 & 0RT &fAn A 45° @t

| OX AT RO & &R S0 g Hepelt
E.

(a) U=t
(c) depet 3mepel

() Tt g
(@ 0% welr

WA g3t 3 1S456:2000 F HFAR
FRIE 3ra9d B HaIE 07 SRR P g

v & e i e afRve -

@ 0.1 mm
() 0.3 mm
© 02mm
@ wdAPEad

10 R O & F TH AR YK
refFTE e T & Afdwen &
Ofe ¥ D& (FaTd) BT HGOrd B HH
e foreer A 317wt e e -
(@ 7 ®) 15

© 20 @ 26

T Tafad TR § aArg vaele @
HFan dand R & RE 78

g e -

(a) bD®T4%

- (b) bD @ 6%

(c) bD#10.12%
(d) bD @T10.04%

 pefba D waT: mzﬂr‘iﬂm%uagm

ifzu 3

@®

10.

2203
At or near the supports; the concrete
of simply supported beams may split
at 45° angle with horizontal due to
(a) torsion
(b) diagonal tension
(c) bending moment
(d) All of the above

As per IS 456 : 2000 under normal
conditions, crack width at the surface
of concrete element should - not
exceed

(a 0.1 mm

() 0.3mm

(¢) 0.2mm

(d) None of the above

For designing singly reinforced
simply supported concrete beam of
span upto 10 m basic value of the
span to effective depth ratio should
not greater than v '
@ 7 ®) 15

) 20 d 26

The maximum area of tension
reinforcement for singly reinforced
beam shall not exceed

‘(a) 4% of bD

(b) 6% of bD
(c) 0.12% of bD
(d) 0.04% of bD

Where b and D are width and overall
depth of the beam respectively. ‘

PT.O.
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12.

13.

T8 IRAW oo & o vd

s &7 ¥ geora vy R oar

%, TE TR & -
(a) TS VAN EA

) AT

(c) WA
(@) el v W

Pty o Uy & Ao & vl Ay
Ty STk Rt & it el

e
(@ bw+b

() bw+%(Ll+L2)

() %(L1+L2)-bw

d b-bw

0®f bw da Frateé, L, 3RL, WA &
At e A M At & dre e
gkt & aur b wn $r arcafs Ot
AN :

A7 &fa0 g e & Hftvs il Qo

(@ 3d3r300 mm
(®) 7d

(c) 400 mm

d 5d

mﬁ‘q’ﬁaaﬁmmgl

@

11,

12.

13.

. 2203
The beam in which the steel -
reinforcement is placed in the tension
as well as compression zone is called -
as

(@) ‘singly reinforced beam
(b) continuous beam
(¢) cantilever beam

(d) doubly reinforced beam

In no case the effective width of
flange of a T-beam should not exceed

(@ bw+bd

®) bw +%(L1 +L,)

© 3@ +Ly)-bw

@ b-bw
Where bw is breadth of the web, L,
and L, are the clear distances to the

adjacent beams on either side and b is
the actual width of the flange.

The horizontal disté.nce between
parallel main reinforcement bars of
slab shall not be more than

(a) 3dor300 mm
® 7d

© 400mm

d 5d
Where d is the effective depth of slab.
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14.

15.

16.

TR
oRor

aﬂaiaﬁlasz‘m%m
wat- -

(@ RRTEE

(b) S

() e @edelmr) T

@ R

m#msﬁaﬁrmmﬁ

Hehert & -

(@) Zdgadied

4

() St

8

©) wa b g A

16

| g
@ —

w4 ®w # e vaed of s

| Anﬁff%-

®

(a) At Rt
o Rwd

(c) e oredrRxurH

“(d) Tordlr iy R

®

14.

15,

- 16.

2203

. longer span .
If the ratio shorter span ° less than 2,

then slabis -

_ (a) two-way slab

(b) one-way slab
(c) cantilever slab

(d) flat slab

Maximum diameter of the reinforcing

bars in slab may be equal to

total thickness of slab

(a) 4

®) total thickl;ess of slab

total thickness of slab

total thickness of slab
@ =20

In one way slab main reinforcement
bars are provided along

(a) both the directions |
(b) longer span direction -
(c) shorter spén direction
(d) any direction |

P.T.O.
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17. T @ v weé st 07 B

18.

19.

A E -

() TFH B UPR

(b) ¥ o ora Riamat 0%
© R R

(d mﬂmafm

rERoT gy -
(a) 20mm
(b) 25mm
(c) 40mm

(d 50mm

- gHENEe 3 A0 FTFME B LASHA A

fet.

@ 15¢

) 24¢

(© 300
@ 25¢
uaff"q)%\u ﬁs&uﬁm‘mmm

¥l

()

17.

18.

19.

2203
The effective length of a column
depend upon

(a) the type of column.

'(b) the lateral dimensions of the

column.
(c) the shape of ghe column.

(d) the type of end festraints.

The nominal cover to the longitudinal

bars of a column is
(a). 20 mm
(b) 25mm
(¢) 40 mm

d) ’50 mm

The minimum value of the lap length

in compression is

@ 15¢

(b) 24¢
() 304

@ 25¢

Where the ¢ is the diameter of bars to

" be lapped.
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20. 1S456:2000 % 38R Ffén Afrerena

21.

22.

# 712 wdw RAwea & ¥ wieds
FEf AN -

(a) Tarm A oRFATTAYLT

(b) TWFHATTEAd

(c) TR TAEA 2

(d) 30U A B e

et d T WY H T TeRE §

o FRAH. W, 07 850KN

sRaee F ¥, % T 190 kN/m?
GBI UROT &THaT arelt FET 07 RO
e WS & v gl &
(@) 4.92m? (b) 2.47 m?
() 7.38m? @ 6.71m?

HFenar & DA Iavar Ry #*
Ry Fd= g awiER FRn

0TS AT P & o e Hre 07

HFaA AT TS wiaae P AT

A E DR QR 2 e e TG

mf-

(@ 025°\|75~

mui‘%trksmr AT

\\b

)]

21,

22,

2203

20. As per IS 456 : 2000, the distance of

the critical section for one-way shear

failure is equal to

(@) zero from the periphery of the
column.

(b) d from column face. |

(c) d/2 from column face.

(d) None of the above.

Where d is the effective depth of the
footing slab.

A footing is to be designed for an
RCC column carries a load of 850
kN. The safe bearing capacity of soil
is 190 kN/m2. The area required for

the footing shall be
(@) 4.92m? (b) 247m?
() 7.38m? (@ 6.71 m?

When shear reinforcement is not
provided in the footing, the maximum
permissible shear stress at the critical
section for determining the depth of a
square footing by two-way shear in
limit state method of design is taken
as

(@ 025 | 5

®) 0.16+fF,
© 025+fF,

@) 0.16 [T K,

Where  f, s
characteristic strength of concrete and
the value of k; is 1.

compressive

P.T.O.
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23. wfén oY v & T & Rw TR 23. The footing which is provided under
0T &, FEaTRr E . a single column is called as
(a) Dm (a) strip
() wer ®) mat
© m (¢) combined
@ Reda (d) isolated
4. 7 B AR W vae RS A 24, The wall meant to support soil
v far g & - horizontally is called
(2) Tsm &R (@) partition wall
(b) WRAYRE 4R (b) retaining wall . |
) IR (©) br'ea}st wall N
@ o &t (@ boundary wall
25, uRuRw dan i Ruwar f o 2 25. The conditions) of stability of a
AP s - retaining wall may. be
(@) maﬁm (a) safe ’against overtuming
(b) TN & uRRRE (b) safe against sliding
© e R (g) safe against subsidence_
@ 00w T ()] | All of the above
26.  WRAYRE &R & & v 3 yaee & 26. In heel slab of an RCC cantilever
' - retaining wall, the reinforcement is
SR TIeft & - requiréd is '
@) mﬁhﬁﬁ (@) bottom fibres
(b) arear it 3 (®) mid fibres
(c) FoH it (c) top fibres
(@) s(FHFIPEAEH (d) None of the above
| %

.
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27.

28.

29.

30.

TR Y B YR T B Ferd

Ra@sudw_ duedt|

(c) Yrurufdad

@ o wfae

wRdd, st f gewn ¥ oo
() ﬂm‘r:ﬂtg’ra%l
(b) ST AP E |
€ UEoRAITI
@ AT

qdawe ogf  of fdeet & g
wR et

(a) W0SD 10%

(b) HOHD 15%

) FOND18%

@) w0HO 5%

©

27.

28.

- 29.

30

- 2203
Retaining wall’s base slab’s thickness
in terms of stem’s height may be’
1
@ 7o
)]

(c)

EN W r—

@ 13

Prestressing can eliminate
(a) tensile stresses
(b) compressive svtress,
(c) bearing stresses -

(d) shear stresses

In comparison to RCC elements, the
prestressed concrete elements are

(a) thicker

(b) thinner

(c) shorter

(d) heavier

The total losses of prestrésses in pre-

tensioning system is about
(a) 10%
®) 15%
(© 18%
) 5%
P.T.0.
1
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DESIGN OF R.C.C. STRUCTURE
PART-1I |
Pretfter wwa : a2 | o [ 3w : 70

Time allowed ;: Three Hours] _ [Maximum Marks : 70

we o (i) e 7T i & o A @ R ol ¥ gt R h
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(i) T 7T 3 it 9T 6 AR v e g ST
' Solve all parts of a question consecutively together.
(iii) 7% 7o B 74 g5 & gy I |
~ Start each question on q fresh page.
(iv) 391 st & o 8 ) Retfy it srgare g sy & !
Only English version is valid in case of difference in both the languages.

(v) gl siraves gt a8} sitwg wr wife |

Assume suitable data, wherever necessary.

1. ferfofan wemit & wfer o soc e .
Answer the following questions briefly :
() wiE aﬁmwmﬂmm%mmmﬁmaﬁﬁm
A ¥ 9 |

Why is partial safety factor for concrete taken more than the partial safety factor
for steel ?

(i) & fewor e v W W |
Explain the necessity of distribution reinforcement in slabs.
(iif) e T U o1 T F o T SR |
- Differentiate between long column and short column,
(iv) Tfe= vt =t fhame srareareit & Am Rl |
Write down the names of different types of limit state.
(v) Yo yfrafer deie & fagra o waemed |
Explain the principle of pre-stressed concrete, (2x5) .
(10) | P.T.O.



CC303/CE303 ' @an 2203
y X () Rrffig siewe ¥ fd S-a &1 wRRY 21get e Hive

Determine the moment of resistance of a T-beam for the following data :

ot Yyl e = 1620 mm

Effective width of flange = 1620 mm

o =Y Tierg = 120mm

Thickress of flange = 120 mm

o T = 580 mm

Effective depth = 580 mm

37 =) e = 300 mm

Web width = 300mm

Wt i AT = 2513 mm?

Area of steel = 2513 mm?

M-20 € %3e ©& Fe-415 Te1 1 397 # |

Use M-20 grade of concrete and Fe-415 steel. ‘ | o ®
(i) e v @uet =t et aRfeafr o gaem ¥ Rt o & 2
: In what circumstances doubly reinforced sections are used ? 4)

3. % Ul WA S W SRRt e waer aedt e & AR WA :
Design a singly reinforced beam including shear reinforcement on the basis of the
following data : o
W fawgfet (Clear span) = Sm
R %t Hie (Support width) = 350 mm
SR SR (Super imposed load) = 10 kKN/m
M-20 & e Td Fe-415 TeT 1 STNT X |
Use M-20 grade of concrete and Fe-415 Steel. o (12)

4. qu%mmmmaoﬁxurﬁtwmmwm
2 | T @ TR 4 kN/m? ¥ v e Sl B s F R e b | M-20 Suit
% %z T Fe-415 AUl 3 T 1 394N Wi | S
Design a simply supported slab for a room having internal size 6.0 m x 4.5 m. Live

load on this slab is 4 kN/m? and all the corners of the slab are free to lLift. Use M-20
grade of concrete and Fe-415 grade of steel. (12)

5. 1500 KN %1 Sl X 38 3 R i g e i atfemeas wi | sl @
¥ we uRredx, Rt e w1 s SR T W, T | M-20 Aol # FwIE ¢d Fe-415
it it AT YA | T |
Design a short square column for carrying 1500 kN axial load. Draw the cross section
of column showing reinforcement detail. Use M-20 grade of concrete and Fe-415
grade of Steel. : : (12)

.P.T.OO
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T TR T & R T e et # T gl o e SRR | W
1200 kN &7 37liq IR %/ %% @0 & | o1 ®A 500 mm X 500 mm &7 R WS ¥ |
T W 9RO G 100 KN/m? & | M-25 Avh 9} die ud Fe-415 Soft = v 3w -

6.

Design an isolated square footing of uniform thickness of a square column. The
column is carrying an axial load of 1200 kN and column is square in cross-section of
size 500 mm x 500 mm. The safe bearing capacity of the soil is 100 kN/m2. Use M-25
grade of concrete and Fe-415 grade of steel. 12)

@

(i)

®

(ii)

Pt v =t qeew ARt @ ety feor = were @ SRR
Describe the various types of retaining wall with the help of neat sketch. 6
geet drar it feerer @ amg g wwew § 2 o ) wemer @ T |

What do you understand by the stability of retaining wall ? Explain with the help

of neat sketch. ()
T Wit dmpie 3 o e o 9 sren SRR | |
Discuss the advantages and disadvantages of pre-stressed concrete. (L))

Wéﬁzﬁs@nﬁvﬁaﬁaﬁq&wqﬁmmmﬁ TR WL
| |

Explain the differences in befween pre-tensioning and post-tensioning method to
be used for pre-stressed concrete. @




