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ROIINO vttt et e
CLE 507: Design of RCC Structure Time: 3 hours Max. Marks: 100

Instructions to students:
1. Do not write anything other than your roll number on question paper.
2 Assume suitable data wherever required and mention it clearly.
3. Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever, required
are an integral part of the answer.
4. 15456 :2000 Plain and Reinforced Concrete - Code of Practice is allowed in the exam.

Q.1A  Objective type multiple choice questions (10 questions @ 1 mark) 10
i. Select the incorrect statement "
A) R.C.C has better fire resistance than steel
B) R.C.C. structure is economical than steel structure
C) Strength of concrete decreases as age increases
D) R.C.C can be used for under water and marine structures
ii. ~ As per IS. 456-2000, Minimum grade of concrete for R.C.C. should be
A) M10 B) M15 C) M20 D) M25
iii. - Specific weight of Reinforced cement concrete is
A) 25 N/mm3 B) 25 kN/mm?3 C)25N/m3 D)25kN/m?
iv. As per IS: 456-2000, the maximum size of aggregate is
A) 1/4 of maximum thickness of member
B) 1/4 of minimum thickness of member
C) 1/5 of maximum thickness of member
D) 1/5 of minimum thickness of member
v. Side face reinforcement is provided when the depth of beam exceeds
! A) 250 mm B) 450 mm C) 550 mm D) 750 mm
vi. ' If depth of actual neutral axis is greater than depth of critical neutral axis, then
A) Concrete attains its permissible stress earlier
B) Steel attains its permissible stress earlier
C) Both concrete and steel reaches its permissible stresses simultancously
D) None of the above
vii. Mat is a shallow foundation supporting

A) number of columns in one row B) only one column
C) number of columns in more than one row D) piles
viii. - The anchorage value of the hook for a mild steel bar is generally considered as
A) 8D B)16 ® C)32d D) 48 &
ix. - Limit state of collapse deals with
A) strength and stability of the structure B) durability
C) conditions such as deflection, cracking D) all the above

x. ' The ultimate average anchorage bond stress for plain bars in tension for the M20
grade of concrete is
A) .60 N/mm2  B)1.92N/mm2 C)224 N/mm? D)240N/mm?
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CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL DISTRIBUTION

Q.2 Short answer type @OHS (4 questions @ 2.5 marks) 10
i A column is reinfgrced with 4 bars of 20 mgpidia4Retgrmine the ultimate load
carrying capacity of the \umn using M2ivgredesah&omnerete, Fe415 grade of
s‘tec'cﬁkhiﬁau@i/c f the columyn is 450mm X‘ZP%Y fhe left of the

ue. For example, for
z=-.85, the cumulative

foundatiebebitdid &P foundation

in sketehlof pile foundation
z 0
Q3A Write the-assumptions for the design-of column-by-Limit State Method. 05
Q.38 What e thelriteri®of sefction®f dePh of Moting® 08 09 05
“30 0013 0013 0013 0012 0012 0011 0011 0011 0010 0010 _ .
QAN Dysiggypycirgglar colpmn o carpy an axial load of 1000kN, Use I{\/IIZQ grade of 05
-amcrotesanchded] Wgracenf stegls 0022 0021 0021 0020 0019 :
Q4B A’ 5 m(?‘PRL é’(‘iﬁl mx‘?@@() e wid@hndBe0 m‘??r‘dee )3§ 0027 k26 300 — 05
“isnfagiad Vit 6 B of g mmgiiamghét, aff a%nge 25 oo oo T
S,h()WI}Oél;l tlg;)%éL demmL the bendin mo‘r)r(}gf9 ek ooes : T
—aboutphy ﬂMmﬁ’lSLhﬁ)ﬂb tgé% eﬂﬁ%whﬁﬁﬂt 1§)§Hble%{)651 0082 L P . by
—EuﬁP &l&)()kN%/\squ:?ﬁC MRO grads of eoncrebelandoiic  011f  |.0110 ll L
0 07 1 af154 0150 014p |0143
t&#b ﬂdt éi thQL ASSIC%?EE C(é))‘?(oéﬂr %Q)im 0197 0192 .Dlﬁ;t 083 +Y - |
—19 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233 T
—-18 0359 0351 0344 0336 0329 0322 0314 0307 0301 0294
Q.5 b;sxg;ﬁg I\(ﬁifiwa'g fuo(ﬁti%ng%g se%ﬁ‘bdn uﬁz‘[’g tl‘gé?follo(w&g 10

~Effectiass spaess: Simeasw onkerng loawt = 3N/ magb = &Q@mmm 689@111 cover =
-2Umngsd¥ 2049 de@rcongigte anghFedisgrage, of sipgl- Alga degign for shear.

—1.3 098 0951 0934 0918 0901 OSDR 0869 0853 0838 0823

05 il Refsbeatydr rding 48 sedfin uls Efoioing e
~Ebfectisse spass® 7nwaovorking dead andglive load lik ,tm anéquk N/m, b= ‘
230mypy, D=9dmm,gover,= 50mm, M20 grade of cgg&ret% and Fe415 grade of

steel. 2o dmaqrn bosishemps 2005 1977 1945 1922 1894 1867 T

-7 2420 2389 2358 2327 2296 2266 2236 2206 2177 2148

) =6 2743 ’7()9 7676 2643 2611 2578 2483 245 . _
Q.0A  Find thes mosent efgesistance efgn ex}g‘,}mg;ﬁbea{@}\av;g\ﬁ the,'-‘f}éHOW1ngD data- 05

by=700mm, (5, 600mm, by=240mum, Ag=5bars of 25mm dia, Df = 90mm, M15

4)5adg&2ﬁ conegete and Fesdhd gragie of Séeel 3594 3557 3520 ..»4:-,.1
Q.08 “Dnblg;ml sirhifty sd ?()rt‘kéﬁ”RC@’élab{‘Bp anYffice fioor hﬁVmg lﬂﬁar dimension 10

Of 4nx§g:;10ni:)&)xth 2, mn}qgﬁa s, rog{g‘%{ Adglpt I\ii(? grggi% of ¢ ggpcrete and
—Fed15 grade of steel.
OR
Q.68 Design a singly reinforced concrete beam to suit the following data: 10

Clear span = 3m, width of supports = 200 mm, working live load = 6 kN/m,
M?20 Grade ot concrete and Fed15 Grade of steel. Also design this beam for shear
and check for ductility and deflection.

Q.7 Design a cantilever beam for flexure and shear to suit the following data- 10
Clear span = 2.5m, working live load = 20kN/m, cantilever beam is monolithic
with R.C. column 300 mm wide and 450 mm deep, Fe415 grade of steel and M20
grade of concrete. Also design the anchorage length at the support.
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2.8 Design a two way slab for a room of size 4mx5m with discontinuous and simply 10
supported edges on all the sides with corners prevented from lifting to support a
live load of 4kN/m? adopt M20 grade of concrete and Fe415 grade of steel.

Q.9  Design the reinforcement to be provided in the short column of Figure 1s 15
subjected to Py = 2000 kN, Mux = 130 kNm (about the major principal axis) and
Muy = 120 kNm (about the minor principal axis). The unsupported length of the
column is 3.2 m, width b = 400 mm and depth D =500 mm. Use M 25 and F¢
415 for the design.
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(Nimm?) 0.05 0.10 0.15 0.20 yleld
25 217 4 217 .4 217 4 217 4 0.0010869
315 | 355 353 342 329 0.0038043
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