ad

Q2

Q.4

Q5

Q.6

The limit of percentage 'p’ of the longiudinal
reinformcementin a column s

(a) 0.15%102% (b) 0.8%104%

(c) 0.8% 106% {d) 0.8%108%

Given that d = eleclive depth, b = width and D
= averall depth, the maximum area of
compression reinforcement in a beamis

(a) 0.04bd (b) 0.04bD

{c) 0.12bd (d) 0.12bD

Laterahiies in RC column are provided lo resist
{a) bending momenl,

{b) shear.

(c) buckliing of longitudinal steel bars,

{d) both bending moment and shear.

In a pedestal, the faclor by which the effeclive
length should not exceed the least lateral
dimensian is

{a) 2 b) 3

{c) 4 o) 5

Which of the following are Ihe additonal moment
considered for design of slender comprasion
member infiou ol deflection in Xand ¥ direction?

Puly o Pu 2,

a (U 4

2 2000 2000D
) Pul,

b g o

®) 20005 2™ 20000
Pull, Pusl,

© 25000 " Z5000

Puil and Pu.lf,/

d
9 60 " 3000

Whalis the minimum number of longitudinal bars
provided in a reinforced concrete colurnn of
cireular cross-section

Q7

Q.8

Q.9

RCC & Prestressed Concrefe

Compression Members

@ 4 {5
fc) 6 T @B

An axially loaded column is of 300 mm x 300
mm size. Efteclive lenglh of column is 3 m. What
is minimum eccentricity of the axial load for the
column?

(@) 0 {b) 10mm

¢) 16mm (d} 20mm

Inan axdally loaded spiraly reinforced shor column,
lhe concrete inside the core is subjectexd to

{a) bending and compression.

(b) biaxial compression.

(¢} Iriaxial comprassion.

{d) uniaxial comprassion.

Areclangular reinforced column (Bx 0) has been

- sublected o unaxial bending moment M and axial

toad P, Characterislic sirenglh of concrele is .
Which one among the following column design
cruves represents the relation between Afand P
qualitatively?

(@
P |

)

=
=

|

g,

1)
e}
P
f 6D
1]
M,
B8O,
{d)
P
72 BD
1 MU
B0,

Q.10 If the Ioad acting on a commonly convenlinoal
sjzed RC columnincreasa continuously from zero
lo higher magniludes, the magnitude of the
uniaxial ullimate moment that can aliowed on the
colummn,

(a) increases

{D) decreases

(c) increases and ihen decreases
{d) remains constant

Q.11 The load carrying capacily of 3 helically reinforced
column as compared 1o that of lied column is
{a) 6% mare. (b} 10% more,
{c) 5% more. (d) 7% more,

Q.12 In evaluating the slenderness eflects dufing
litting of slender beams, lollowing tactors are
considered:

1. Beamgcomelry

2. Method of liting

3. Lecation of iiting paints

4. Tolerances incansiruction

The correcl answor is
(a) 1.2and3

¢} 2.3ang4

(b) 1.3and4
(d) 1,2, 3and4

Q.13 The minimum cceentricity {or the design of column
is ’

b I b

@ Soo* 30 ® %t
H b 1 b

© 3%t © 3630

subjecled 1o a minimum of 20 mm.
Here 1is unsupparted length ol ihe column, bis
{east lateral dimension of column.

Q.14 11 in any given plane, one end of 2 cdgumﬁ is
unsupported thenls unsupported length ‘" shall

natexceed
v g
{a) 1033 {o) 1&3
b s
© too d 1005?

wherg b is width of the cross-seclion and D'is
the depth of the cross-sectionmeasured in plane

under consideration.
Q.15 AA
-——Cohsmn
~=Podostal
X
it
g, = 34Pa

A concrete pedestal made of M20 mix is shown
in figure. The tan w value in ihis case will be !
(@) notlessthan3.5

{b} lessthanorequalto3.6

{c) grealerthand,B

{d) greaterthanorequalto 3.6

Q.16 The reduction coelficient lor areinlorced cancrete
column with an effective lengthiof 4.8 and size

250 < 300 mmis .
{a) 0.80 b) 0.85 ‘ 'f"
{c} 090 {d) 0985

Q.17 An R.C. short column with 300 mm x 300 mm
square cross-seclion is made of M20 9;@@9



congrete and has 4 numbers, 20 mm diameter
longiudinal bars of Fed15 sieel. L is under the
sction of a concentric axial compressive load.
Ignoring thareductioninthe area of concrele due
10 stee! bars, the ullimate axial load carrying
capacily of the column is

{a) 1659kN {0) 15485%N

{c) 1198%N {d) 1089kN

Q.18 For a rectangular catumn (b x 0} with 4% sleel
- distribited equally on twofaces, the ulimate axial
force corrgsponding to minimum eccentricity is
{Take M 20 concrele and Fa 250 steel)
" {a) 0.72bD {b} 10.000D
{c) 14.40bD {¢) 17.26bD

O 19 Asqua:aeoaxmnsectmoi size 350 mm x 350
Y1 mmis reinforced with four bars of 25 mm diameter
and four bars of 16 mm diameler, Than the
transverse steel should be
(@) 5mmdia@240mmcic
., (b} 6mmdia @250 mmcic
. {c) 8mmdia@250mmcie
{d} &mm dia @350 mmcic

Q.20 The spacingol longitudinal bars measured along
the periphery of a column should notexceed
{a) 200mm {b} 250mm
{c) 300mm {d) S0DmMm

0 21 Which of the foliowing fallure made represents
the flexural collapsa in over-reinforce beams?
(e) Primary lension faiture
{b} Secondarycompressionfailure
{c} Prdmary compression failure
{d) Secondary tension lailure

Q.Zz The fulcrum ol the sirzin prafile of a short column
is @'point through which

{a} the strain proliles causing compression
{ailure will pass

{1} the srain proliles causing ba!anced fulure
will pass. i

{¢) the sirain profiles having no tension and
causing compression failure will pass.

{d) the slrain profiles causing tension failure will
pass.

(.23 The reinforcament in a shorl column of size

400 mm x 600 mm subjecled lo axial load of
2000 kM under service dead load and live load
as par 1S 456 : 2000; {Use M25 concrata and
Fed15sleal)

{8) (6-20mmé+2-16mm9é) bar

{b) (5-20mmeo+1-16mm 6) bar

{c) (A=20mmé+ 216 mm ¢)bar

{d} (3-20mm ¢ +3-16mm¢)bar

Q.24 AsperlS: 456 code recormmendations the ratio

of volume of the helical reinforcement 1o the
volume of core shall not be less than which of
the following?

A gl Ak
{a) o.sa( 2 1]1, (b 0,35( A: )’—

e Y ok

{c} 0.36(%- i]%— (¢} None of the above

¥
i

Q.25 Consider a plain concrete fooling for a column

300 mm x 300 mm, carrying an axiat load of
330kN (unde service load due lo dead and live
joads). Assume M20 concrete and Fed15 sieel,
the valua of limiting bearing slress al column-
foofing interface, is;
{a} 810X 10°N

{c) 1210x 109N

{b) 1620x 10*N
{c) 610x 13N

cat it < ey e
Compresslon Members, -

7.

1.

13

14.

15.

M. () 12 {(d) 13 (b) 14.{a) 15. (d
21.(c) 22. {c) 23.(a) 24.(c) 25 (a

EITIIZEY) ¢ Compression Members ©

(a}
~ Accarding lo clause 25.3.2 of IS 456 : 2000.
@
tanag ¢ 0.9 U'qu
(=3
100x3
R 1
< 0.9 0 +1
209x4

1.c) 2 () &) 4y 5 {c

(d)

(c)
Spirally reinforced columns have the bars and
the core concrale wrapped with closely spaced
helix. The spiral ceinforcement has the conlining]
elfect of concrele in the core. Thus, corp is
subjected 1o triaxial comprassion.

()

According 1o clause 39.4 of IS 456 : 2000 th
sirength of compression member with helica
reinforcemeni shall be taken as 1.05 times (h
sirength of similar member with lateral ties.

(b)
Accarding to clause 25.4 of 1S 456 : 2000.

<36

6.{c) 7.0 B8.(c) 9 (d) 10. (¢
16. (b) 17.(d) 18.{c) 18. (c} 20.(c)

16. (b)

17. (d)

Reduction coellicient
1. 25-— o
G=1%"28b
4800
=125~ =085
S x50
P, = 04 LA + 08T fA,,
r 2
Ag | X*4—X 20"
= 125664 mm?
A= 300° mm?
P, = 0.4 x 20 x 3007 +0.57
x 415 % 125664 N
= 1069 kN

19. (c)

The diameter of Iransverse reinforcement shall nol
be less than one lourth of Ihe diameler of the
largest longitudinal bar and in no case less than

6 mm. So the diameler of the bar ?:?- =625 mm,

Choose B mm diame{cr bar.

The pilch of the transverse reinforcement shall

not be more than he least of the {ollowing:

(i) The loastlateral dimension of the compression
members i.e. 350 mm,

(i Sixteen umes 1he smallest dizmeter of the
longiludinal reinforcement bar lo be lied i.e.
16 x 16 = 256 mm -

(iii) 300 mm

Sa pitch will be 250 mmefe



0.

(c}

As per IS 456 : 2000

The spacing ol iongiludinal bars measured along
lhe periphery of a column should not exceed
300 mm.

(c)

Secondary compression lafiure of concrele occurs
in under reinforcement seclion in which steel fails
first and finally lailure occurs due lo gradual
increase ol slrain in concrete. When stael starts
yielding and finally concrele gelling crushed
called secondary compression failure.

In aver-iginforced seclion, the lailure occurs due
lo direet failure of concrete (hal reach 1o failure
sirain 0.0035 tirsl.

{c)
Fulcrum of strain profiles passes through pointof
no lension and causes compression failure.

(a)
As per IS ; 456,
Faclored load carrying capacily of shorl column,
P,=041A +0B7/A,
= 3000 = 0.4 x 25 x [{400 x 600)
~Agh+ 067 x 4154

24.

25.

Which gives; A, = 2238.33mm?
Provide 6-20 mm ¢ and 2-16 mm¢ bar giving
2287 mm? (> A,)

(c)

Volume of helical
reinlorcement

A
Lonoreement . .36 -2 - 1)1‘5-
Voluma of core 4

A
inorder lo apply addilional sirenglh facler of 1.05
in case of spiral columns.

(a)
As per IS 456;
Limiting bearing slress,

{A
fy max = 0450, [=*
' 4

At the column-looling interface, £, . will be
governed by the column face in this case wilh
A, = A, = (300 x 300) mm?
£, = 0,45 x 20 % (3001

F, =810x 10°N



