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1. The common admixture used to accelerate
the Initial set of concrete Is :

(a) Gypsum

{b) Calclum chloride

{d} Mixture of bitumen and inert material
(d) By product of bitumen

e Calcium chioride is an accelerator which Increase
the rate of hydration (accelerate the initial. set).

e They decrease setting time of cement and
accelerate setting.

e.g., Calcium chloride (CaCl,) Na,SO,, NaOH efc.

s They are commonly used in cold weather conditions
or where early removal of form work Is required.

2. The workabillity of concrete is Influenced most
bylits :

(a) Water-cement ratio
(b) Aggregate cement ratio
(c) Cement content

(d) Water content

Workability can be defined as ease with which concrete
can be compacted and ease of compaction depends
upon quality of paste (l.e. lean paste or thick paste)
and quality of paste In turn depends upon w/c ratio
instead of water alone.

(b) A retarder
(c) An air entraining agent

(d) An air detraining agent

+ Calcium sulphate dihydrate Is Gypsum
e Gypsum is a retarder which prevents flash selting

4. Concrete attains major part of Its strength
{a) One week (b) Two weeks
{c) Four weeks {d) Five weeks

Concrete attains 2/3 of 28 days strength in 7 days,
Note: The 28 days strength of concrete cube (150mm
size) is used to denote strength of concrete.
5.  M20 grade concrete Implies that strength of
15 cm cubes at 28 days of curing shall be
(a) 20 kglcm? (b) 8 kglcm?
{c) 20 N/mm? (d) 8 Nimm?

M20 refer to characteristic compressive strength of 15”“
cubes at 28 days equals to 20 N/mm? or 200 kgfor”

6. Characteristic strength of concrete IS measured

at

(a) 14 days (b) 28 days

(c) 91days (d) 7 days
__.——'—"/
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action of concrete helps in
1 gregatlun of aggrepates

o >
moval of excess water

Re
tncmﬂﬁﬂ of dens“y
d addition of required air volds

pacton is the process of removal of entrapped air
m:s to increase the density, strength and durability of
0

fe.
i Ever 5% and 10% voids in hardened concrete
éue o incomplets compaction may result in a
jorsease in compressive strength by about 30% and
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The minimum grade of concrete is to be used
in reinforced concrete as per (IS 456:1978)

(a) M5 (b) M20
(@ M0 (d) M25

ks per 15456: 1978, minimum grade of concrete is to
be used in RCC is M15.

Bul after revision of code, 1S 456:2000. 1t is M20.
Hote: For prestressed concrete :
Min grade for pretensioning prestressed concrete - M40

Min. grade for post tensloning prestressed concrete -
MY

% Increase in the molsture content in concrete

(2) Reduces the strength
®) Increases the strength

5} Does not change the strength
[9) None of these

K

ereace h Moisture content (increases wic ratio) result
On In strength,

AS 1
Per Abram’s law, the strength of workable concrete
¥ Cependent on wic ratio. As the w/c ratio is

\‘__fff__‘_eﬂglh_gels reduced (inversely proportional).

!
& concrele
I Insufficiently

compacted concrete
Water/Cement Ratio—*

Comprassive strength —»

10. For a given degree of hydration, the effect of
increasing water cement ratio in concrete.

(a) Is to Increase permeabllity.

(b) Is to decrease permeability.
(c) Does not change permeability.
(d) None of these.

Sal-{a)

Increase in water-cement ratio will result into capillary
pores which will increase permeability of concrete.

11. The value of vee-bee time for low workability
as per Indian standard is prescribed as :
(a) 2-5seconds (b) 5-10seconds
(c) 10-20 seconds {d) 20-30 seconds
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Extremely Dry (Extremely low)
Very stiff (very low)

SUT (low)

Stiff Plastic (medium)

Plaste (high)

Flowing (very high)

12. For a constant water cement ratlo, decrease
in aggregate cement ratio causes :

{a) Increase in workabllity
(b) Decrease in workability
{c) No change In workability
(d) None of these
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Water content

As '
(Direct mlul]nnstﬂp} waler conten! increases

fluldity of mix increases so
workabillity increases

Aggregale/cement
ratio ({inverse
relationship) .

* Higher the ratio, leaner the
concrete, lower the workabllity.
Lean concrets means
concrete having less paste
avallable for lubrcation of per
unit surface area of aggregate.

Aggregate size * Higher the aggregate size,

(direct relationship) | higher the wg?kr:glrity

» Big size aggregate, surface
area lo be wetted is less,
pasta required for lubricating
the surface will be less.

Shape of aggregate |+ Angular and fiaky aggregate
have large surface area hence
are less workable.

* Rounded cubical shape
aggregates have less surface
area, 50 less amount of paste
is required for lubrication. So
they are more workable,

Surface texture Smoother the surface, higher

the workability

Grading of * Well graded aggregates are
aggregales more workable

(Direct relationship} |+ Such mix will have least voids
hence excess cement paste will
be available as lubricants.

Admixtures Plasticizers increases

workability,

13. In concrete, calclum sulphate may act as :
(a) An accelerator
(b} A retarder
(c} An alr entraining agent
{d) An air detraining agent

e  Calcium sulphate in concrete is worked as retarder

Note : Alr entrainers

2005 N

14, Compaction of concrete helps in

¢ An alr entralning agent introduce to the concrete

They increased workability but reduced strength.
Eg. Alumina powder, salts of wood resins, animal
& vegetable fats and oils,

2007 1N

(a) Segregation of aggregates
(b) Removal of excess water

(c) (Increase of density “
(d) Addition of required alr Voldy

Concrets compaction is required to
& uniformity of concrete and density,

15. Characteristic strength of concrets |,

at hy
(a) 14 days (b) 28 dayg
(c) 91days (d) 7 days

Characteristic strength of concrete s Measyreg "
days.

Note : The Grade of concreta Is denoted a4 Mt
M25 etc. My,

Where M refers as mix designed & Number g
compressive strength of 150 mm size cube g 2% da-:
expressed in N/mm?,

16. M20 grade concrete implies that Strengt,
15 cm cubes at 28 days of curing shy) b
(a) 20 Kglem? {b) 8 Kglem?
(¢} 20 NNmm? (d) 8 N/mm?

17. Concrete attains major part of its strength In

(a) One week (b) Two weeks
{c) Four weeks (d) Five weeks

HEE -00: e

18. Permissible compressive strength of M2
concrete grade Is

(a) 100 kgicm?
() 200 ky/cm?

M20 refers to characteristic compressive strength ol 2

MPa or 200 kg/cm? when tested in 150 mm cubes
28 days.

(b) 150 kglem?
(d) 250 kglem?

19. The shrinkage of concrete it
(a) Is proportional to water content I"

mix I
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yolume change is high for concrete having

ponlunal to cement concrete
with age of concrete

fnkage s loosely used to describe the
{ of volume changes in concrete due to
t different stages due to different
is classified as

er by evaporation from the surface

high water content.

ng Shﬁﬂkﬂﬂﬂ
pue to (088 of water in the gel pores.
[ ]

Higher cement content leads to higher drying

shrinkage.
ormal shrinkage: The seasonal and daily variation
perature Causes concrete to shrink and expand.

of erm)
carbonation Shrinkage: Due to CO, present in
smosphere, reacts in the presence of Ca(OH), and

joms CaCO,. The new product (CaCO,) is less in
volume hence shrinkage takes places.

. IS Code has specified the full strength of
concrete after
(a) 7 days
{c) 21days

As per is code, strength of concrete is taken at 28
days in 150 mm cubes.

(b) 14 days
(d) 28 days

Y, The concrete mix which causes difficulty is
obtalning a smooth finish is known to possess

(b) Internal fraction
Bleeding

(2) Segregation
(c) Hardness (d)

ooi0)

Due to hardness in concrete it is difficult to obtain
:.:I?mh surface finish because hard concrete offers great
stance to required moulding or smocth surface.

2 The strength and the quality of concrete
Yepend upon
() Grading of the aggregate
,___h_(il'hsurface area of the aggregate

() Surface texture of the aggregate
(d) All the above :

Factor affecting strength of concrete are

23.

WIC ratio ; lower the W/C ratio, I'Iigherllwstrengm

of concrete provided concrete is workable.

Cement aggregate ratlo : increase in cement

aggregate ratio the ultimate strength will increase
provided all other things are constant.

Surface area of aggregate : Larger wﬂ?ce area
will require higher W/C ratio resulting in lower

strength.
Surface texture of aggregate : Rougher the
surface, higher the bond strength.

Compaction : Higher the compacting effort, lower
the air voids, higher the strength.

The concrete having slump of 6.5 cm Is said
to be

(a) Dry

{c) Semli plastic

(b) Earth moist
(d) Plastic

Slump of 6.5 cm (65mm) is said to be plastic.

Values of Workability for Differant Placing Conditions
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of -

low

Extramaly | Moist Earth a

>20 | Precast
paving
slabs

Very low

Roads
(power
vibrator)

Very Dry 0-25 12-20

Low

Mass
concraling,
light
reinforced
saction,
roads (hand
vibratar)

Dry 25-50 6-12

Medium

3-6 |Flat slabs,
heavily

rainforced

Plastic 50-100 |0.85-0.95

section,
RCC
sections
{Manual
Vibrator)

High

0.851 RCC with
congested
reinforcemse
nt {can not

be vibrated)

Semi-fluid | 100-175




24. Separation of water or water sand cement
from a freshly mixed concrete Is known as

(a) Bileeding (b) Creeping
(c) Segregation (d) Flooding

Bleeding : In this water from concrete comes out to
the surface of concrete because of low specific gravity.

It Is seen In highly wet concrete or badly proportional
mixes.

Note : When water comes up with cement particles to
the surface It is called ‘Laltance’,

HEN °00° e

25. Separation of coarse aggregates from mortar
during transportation is known as :

(a) Bleeding
(c) Segregation

Segregation

(b) Creeping
(d) Shrinkage

e  Separatian of the constituent material of concrete
i.e. cement, sand and aggregate because they
have different specific gravity.

¢ ltis of three types

-  Coarser aggregate separating out and setting
down.

—  Paste separating away from coarse aggregate.

- Water separating out from rest of the material
(Bleeding).

— Itis seen In badly proportioned mixes or when
concrete Is dropped from height (> 1.5 m) is
prone to segregation.

Note : Bleeding: In this water from concrete comes

out to the surface of concrete because of low specific

gravity.

e It is seen in highly wet concrete or badly
proportional mixes.

e  When water comes up with cement particles to
the surface Il Is called ‘Laitance’.

26. The correct proportion of ingredients of
concrete depends upon :

(8) Bulking of sand Way N
(c) Absorption (d) » or '-‘um.nl

Sol-(c) by,

»  Volume of moist sand is mq, 18 thap,
to bulking of sand. If we Use tl;],.a%1
calculation then actually we :1 ot gy
quantity of sand (dry state) thg, mqal A
decreasa yleld of concrete. red, %I"l

»  Water content plays importany

rols
workabllity of concrete, In 5"‘@%%
Water absorption by aggregae ang
be accounted, If not then Water " ava m%
hydration of cement will be less ang Alaly fy
be less workable and weak. '8y

27. The ratio of varlous ingredients (ce
aggregate) In concrete of grade My :"""l

(@) 1:2:4 (b) 1:3.4
(c) 1:15:3 @ 1:1:,

Mix propo:tinns of cement concret,

Mlx propnrﬂon 1:2:4 1:1.53 | 149
Perspectiva 15 20 %
characteristic

strength (MPa)

Note : IS : 456 restricts the use of nominal mix b
M-20 grade only.

28. To prevent segregation, the maximum helght
for placing concrete Is :

() 100 cm (b) 125 cm
() 150 cm {d) 200 cm

To prevent segregation the maximum height for pa?
concrete is 150 cm.

by *
29. While compacting the conr:ruf:uI
mechanical vibrator, the slump sh
exceed :

(a) 25cm

(© 7.5cm (d) E‘L"L/

(b) 5.0cm

4
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qcting the concrete by a mechanical
o slump should not exceed 5 cm.

0
.ril‘“u ote 18 unsultable for compaction by
¢ i
# Er;:ntnr itls:
{(b) Earth moist

p O @ Plastic

already in plastic state; compaction by

is .
“mﬁ:{iﬂl cause segregation of concrete mix,
v

ordinary concrete Is not used for concrete
1.

Emdes:
) M 10 b) M15

o M25 @ M40

=d

ordinary concrete (nominal mix) is used upto M25.
Kots : 1S : 456 restricts the use of nominal mix of M20
grade only.

EEEN  Z010 SN

1). Characteristic strength of concrete is measured
at:

{3) 14 days (b) 28 days
(c) 91days (d) 7 days

;ﬂraderistic strength of concrete is measured at 28
5,

R TR L Strength T ik
16%
40%
65%
90%
99%
8. Slump test |5 used for :
(3) Strength {b) Durability
© Workability (d) Consistency

Shu
“\Fﬂaf_lium for measurement of workability.

34. Shrinkage In concrete can be reduced by
using :
(a) Low water cement ratio
(b) Less cement In the concrete
(c) Proper concrate mix
(d) All the above

* Less wic ratio results into higher grade of concrete
having high strength, durability and less prone of
shrinkage.

e Less cement In the concrete will have less
shrinkage due to less gel water and low heat of
hydration.

¢ Proper mix design such as use of big size
aggregate results in less shrinkage.

35. The operation of removing humps and hollows
of uniform concrete surface Is known as :

(a) Floating (b) Screeding
(¢) Trowelling (d) Finishing

Screeding : Striking off the excess concrete to bring
the top surface upto proper grade is called screeding.
It removes humps & hollow of uniform concrete surface.

Floating : Itis removal of all iregularities on the surface
of concrete which are left after screeding. It is done by
wooden float.

Handle
y &

Smooth surface
Wooden Float

Trowelling : Final operation of finishing be done after
all excess water has evaporated by steel float to give
a very smooth finish.

Finishing : Process of levelling & smoothing the top
surface of freshly placed concrete to achieve the desired
appearance.

36. Which of the following method may be used
for getting a more workable concrete?




————E N TR i N L a————
(a) By increasing cement content
b} By decreasing water cement ratio

(&) By using angular sggregstes in place of
rounded ones

(@) By reducing the sire of aggregates

(e} None of these
S s
Increasing the cement concrele reduces aggregale
cement ratio. Lower the aggregate cement ratio, higher

the workability of concreta mix. (more amount of pasie
will be avafiable o lubricate the particies).

B 2011 I

37. Presence of oil in water for concrete :
(a) Gives smooth surface
(b) Gives more slumps
(& !mproves strength
(d) Reduces strength

Soi-dl

Presence of oil in water will hinder with the hydration of
cement. Therefore amount of gel preduced will be less
and subsequently strength of concrete will reduce.

33. To estimate 28 day crushing strength of
concrete cubes from 7 day cube strength, we
multiply the 7 day cube strength by :

(a) 3 ) 25
() 1.5 @ 1.2
Sol-(c)

7 day cube strength of concrete is -;- of the 28 days
cubae sirength.
Hence to estimate 28 days crushing strength of concrete
cubes, we multiply 1.5 1o 7 day cube strength.
39. The Initial setting time of fresh concrete should
be :
(a) Lower than 15 minutes
(b) Greater than 30 minutes
(c) Greater than 1 hour
(d) Not more than 10 hours

e Initial setting time of concrete Is entirely different
from Initial setting time of cement.

. Sefting time of concrete depengg o "N
temperature conditions. type of m% e ,\
admixture efc. Meny, N

o Initial setting time refers o a stage When
mix loses its plasticity. %“
+ 15:8142 covers procedure of Setting
concrele. uml o
« Procedure adopled is penetration lest.

» Time elapsed required for penelrayjqy,
equal to 3.5 1Pa Is called initial sep;

n Marey
concrete. 9 limg

« Generallyinitial setting time of congrey, i
than 1 hours so that concrete "Ernaimm‘&
during concreting operations such as tr; Plagy,
placing, compaction and finishing, %

40. Low workability of concrete conform, b
1

slump of :
(a) 25-75 mm
{(¢) 75-100 mm

As per 1S:456, low workability of concrete confomsy,
a slump of 25-75 mm.

(b) $0-1 00 mm
(d) 100150 mp

41. For mild and moderate exposure, If 20 py
coarse aggregate are used, minimum cemey
content per cublc meter of concrete must ny
be less than :

(a) 280 kg
(c) 320 kg

For mild and moderate exposure, if 20mm coare
aggregate are used, min cement per cubic meler d
concrete must not be less than 300 kg/m? (for reinforced
concrele).

(b) 300 kg
(¢) 340 kg

—
-

81| Exposs |t i T NP
Noll. \_mp?'.l_ . Plaln concrete Roinforce %
Min. | Ma% | pgin | Min, h,::: Groe
cement| '®° | Grade |cement Lo | o
contert c:;‘::‘l't of |contentl omenf conct
Kkgm® [“0s | ee
kg/m’ M i [concrete g/ | roto | ___..&--
1] 2 3| a 5 | & ___1__.-'&‘7
m| mid | 220 [ 0g0| - | 300 _Ef.fﬁg
(i) [Moderate] 240 | 060 | M5 | 300 | 0% L
(i) | Severe | 250 | 0.50 | m20 | 320 ﬂ%—-—ﬁ
(v)| Very | 260 | 0.45| mz0 | 340 | 04
severs ______,.--;
— »
0
)| Extremo| 280 | 040 | m2s | 30 | 0 |~
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dy the following statemaent :
stu

for constant wic ratio, finer sand
I decreases the workabllity.

[

creep Is the deformation of concrete
under sustalned loading,

@ onv!

@) Only Il

(©) Both | and Il

(@ Nelther (I) nor (Il) Is true

sl

For a given water content big size aggregate give
high workability. So, finer sand decreases work

ability.
Creep is defined as deformation of concrete under
. sustained loading (constant stress level),

s Creep istime dependent component of totg) strain,

4. The static modulus of elasticity (E_) of concrets
for short term loading may be derived as :

(a) E,= 4800ff,
(9 E, = 5200,

Static modulus of elasticity E_ = 50007, MPa where
fy = Characteristic strength of concrete.

Note : Flexural strength of concrete = 0.7, .
i,

() E, = 50007,

(d) E, = 55001,

The purpose of concrete compaction is to *
(@) Increase the density

(b} Increase the weight

(©) Increase the voids

(d) Decrease the setting time

okia)

Compaction is the

S0asty increase t
te,

Process of removal of entrapped air
he density, strength and durability of

- The test strength of the sample is taken as the
Average of the strength of :

(b) 3 specimens
(d) 5specimens

(a) 2 specimens
() 4 specimens

As per IS 456:2000 the test results of a sample shall
be the average of the strength of three specimen.

The individual variation should not be more than 15% of
Ihe average. If more, the test result of the sample are

invalid,
2012 NN

46. As per IS : 456-2000; the organic content of
water used for making concrete should not be

more than
(a) 200 mgn (b) 250 mgh
(c) 100 mgh (d) 150 mgh

Permissible limit for solids as per IS 456 : 2000

Organic 200 mgA.
Inorganie 3000 mg/L
Sulphates (as S0,) 400 mgil

Chlorides (as CI) 2000 mgfL. for concrete work

not containing embedded steel
and 500 mgiL for reinforced
concrele work 2000 mgiL.

2000 mg/L

Suspended

Note : The pH value must not be less than 6,

47. The characteristic strength of concrete is

defined as the compressive strength below
which not more than

(a) 2% of rasult fall
(€) 10% result fall

The compressive strength of concrete Is given In
terms of the characteristic Compressive strength
of 150 mm size cubes tested at 28 days (fe)-

The characteristic strength is defined as the strength
of concrete below which not more than 5% of the
test results are expected 1o fall.,

(b) None of these
(d) 5% of result fal|

The concept assumes g normal distribution of the
strength of the samples of concrete,




et Is performed for measuremen g ~y

quﬁanq,- Slump "‘ﬂhh'
i Statdsid 50. The addition of CaCl, In concregg "’iul.h .
/ deviation ) increased shrinkage h:
5%area Y1 g5s () Decreased setting time
7 (i) Decreased shrinkage
28 days c:.l-ba co . ressive strength ) Increased nsfling ting
From Normal distribution cr:rve ’ ) oV ull nd {lv) E:: g“'? " "
=1, +1.650] () only (e nly (iv)
where f, — Target mean strength m
f.. — Characteristic compressive strength CaCl, is an admixiure which accelerates the

o — Target mean strength hydralion. It decreases setting time. p%q

Concrete attains early strength and resy)s In
48. Workability of concrete Is directly proportional  iovage, higy

to:
c
(a) Grading of aggregate 51. Minimum grade of concrete for Modary,
environmental exposure condition s,
(b) Water-cement ratio g B M3 Uld by
a
(c) Aggregate-cement ratio (=) )
5 Mz20
(d) Time of transit (e M
49. The bottom diameter, top diameter and the 5
height of the steel mould used for slump test e L Descri o] i
- P Aol e v el
are respectively : A ] {ﬂ";‘ MRS o1 53
5 i it s L e . |
(a] 20 cm, 30 cm & 10.cm Mild Protected against weather | M20 300 |osg
(b} 10 e¢m, 30 cm & 20 cm oraggmslva‘-:;?diﬁmsl.al
except if located in coas!
(c) 20 cm, 10 cm & 30 cm area.
(d 10 cm, 20 cm & 30 cm Moderate |Sheltered from severe rain | M25 | 300 |0%
or freezing whilst wel or
exposed to condensation
Sol-(c) and rain, or continuously
under water, of in contact
— with or buried under non-
75 aggressive soil or ground
¥ /' '\ water, or sheltered from
75 saturated 'salt air' in
x \_ j coastal area. i
Severe  |Exposed to severe rain, Ma0 | 320 |0
afternate welting and
drying or occasional freez-
100 ing whilst wet or severe
- condensation, or comp-
letely immersed in sea
100 V/d-:ZS water, or exposed 1o
13 coastal environment __.EI-E
Very Exposed to sea water M35 | 40 |7
300 Severe spray, corosive fumes or
severe freezing whilst wet,
or in contact with or buried
under aggressive subsoll
or ground waler ey
oM
! B# =2 Extrerne  |Members in tidal zone, or | M40 360
members in direct contact
— 200— with liquid/sofid aggrassive
Mould for slump chemicals ___.’___::',
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w‘:ﬂ concrote mi ceslan 16 conducted a per: 55. Maximum admissible water-cement ratio for
& g 15 10262 (b) 1S : 13920 mild environmaental exposure should be :
@ 1S 383 (d) 1S: 458 (a) 055 (b) 0.50
{c) 045 (d) 0.40
%52 . Concrete mix proportioning guidelines, m

3920 : puctile detailing of reinforced concrete
5! o5 subjected to seismic forcescode of practica. 56, Alr entralnment in the concrete increases :

483 : Specification for coarse and fine aggregate (a) Workability
15 paturgl SOUrces for concrete. (b) Strength

» Natural sources for concrete, Plain ang {c) The effect of temperature variation
concrete-code of practice,

(d) The unit welght
g 2013 N

The grade of concrete M20 means that - :
R characteristic compressive strength of 15 e¢m Air entrainment In concrete incorporate millions of non-

5
o

cubes after 28 days is glven by : Collapsing air bubbles which acts as a flexible ball
10 N/mm? (b) 15 N/mm? bearing and modify the property of concrete such as :
(a) m 4
© 20 Nimm? d) 25 Nmm? ® Increase In workability.
* Increase In resistance to freezing and thawing.
m : *  Decrease in segregation, bleeding & permeability.

M20 gfadﬂ of concrote means that characteristic * Increased resistance to chemical attack.
srength of 15cm cubes after 28 days is 20 N/mm2. Note: Air entrainment reduces the strength, hence

y | ] sultable adjustment should be made in the mix
5. The object of curing is not to : design for achieving required strength.

¢ Air entraining agents are alkali salt of wood resin,
(®) Reduce the shrinkage of cement concrete. vegetable olls, Al-powder etc.

(c) Preserve the properties of concrete. _ 2014 _
(

(d) Reduce the strength of concrete. (Morning Sesslon] )

{a) Preventthe loss of water by evaporation.

57. To obtain very high strength concrete, it Is
. . necessary to use very fine grained :

Curing is application of water on hardened concrete to b i B

eccount for the loss of water due to evaporation. (a) Volcanlc scorla  (b) Granite

Objective of Curing : (c) Magnetite (d) Barite

' To keep capillary pores saturated, to ensure
hydration of cement, to increasing durability, * Granite is an igneous rock which Is very strong
|mpermeabllily of concrete and reduce the and durable. So aggregate produced are of high
shrinkage. quality & strength. Hence concrete made from such

* Wimproves wear resisting and weather resisting aggregate yield high strength concrste.
Qualities, » Scoria is a highly vesicular (rock pitted with many

* Toprevent the loss of maisture from concrete due cavities at its surface), dark colour volcanic rock.
to evaporation or any other reason, supply Scoria is relatively low in density as a result of its
additional moisture or heat and moisture to numerous macroscopic ellipsoidal vesicles so it

M&lﬂa gain of strength. can't be used in concrete due to poor strength,
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*  Magnetite s an iron ore and pig iron or sponge
iron is extracted from It In blast turnover.

Barlte Is a mineral consisting of BaSO, and it Is
main source of Barium and used in oil & gas
drilling to suppress high formation pressure and

prevent blow acts,

58. The concrete having a slump of 6.5 cm, Is
said to be :
(a) Plastic (b) Dry

(¢) Earth moist

§9. Calclum chloride added In concrete acts as :
(a) Retarder

(b) Accelerator

(c) Alr entraining agent
(d) Plasticizer

Calcium chloride is an accelerator that increases the
rate of hydration.

(d) Semi-plastic

60. The Increase In the strength of concrete with

timels:
{a) Linear (b) Non-inear
{c) Asymptotic (d) All of the above

The strength of concrete increases at a fastor rate in
initial days and thereafter increases at a slower rate.

A representation graph of strength of concrete with age
is shown below.

42 &
35 i .
i ' Fcir continuous moist curing
214~ ¢ :
144 | ; §
: : : »—>p180
7 28 90 age

61. Generally concrete cubes are tested to
measure concrete's :

(a) compressive strength
(b) Tenslle strength

(c) Twlisting strength

(d) None of the above

Concrete cubes are tested for compregg;, a

62. Workabllity of concrete Is diractw p"ﬂpom \
fo:
(i) Time of transit

(i) Water cement ratio

(i) Grading of aggregate

(iv) Strength of concrete

(v} Aggregate cement ratio

(a) (i), (v}, (v) ®) M (), v
(c) (i), (i), (v) (@ (i), (i

Workability of the concrete does not depend on tip, o
transit and strength of concrete.

63. Generally the ratio of different ingredients
(cement, sand and aggregate) In concrete my
of grade M20 is :

(@) 1:2:4
{c) 1:3:6

Nominal mix proportion of cement concrete for various
grade

[[Grade.of concrate . <[IM10 | M15]LM20]
Mix Proportion 1:3:6 | 1:2:4 [1:1.53| 112

b) 1:15:3
(d) 1:1:2

64. Admixtures which cause early setting 8
hardening of concrete are called :

(a) Alr entraining agents
{b) Workability admixture
{c) Accelerators

(d) Retarders

seraed
®  Accelerator are the admixture that Irﬂ:cl'l?ﬂr1 oY
hydration, thus decrease setting time (€a"Y

of cement). -

J



E/ il Na,SOs NaOH etc.
, e.d 0 commonly used In cold weather

_ 1’?\3;:0 ~ or where early removal of the formwork

t sulphate attack in concrete, for

o reven
§5 eparing concrete mix, water pH must be
within
(a) 740 .
) 57 ), -89

g 456: 2000 Of water must be within 6-9 to
savent sulphate attack.

yote : PH value of water shall be not less than 6.

gaparation of water or water sand cement
from a freshly mixed concrete is known as :

(b) Flooding
(d) Creeping

(a) Sagregation
(c) Bleeding

o)

Bleeding : In this water from concrete comes out to
the surface of cancrete.

¢7. The permanent deformation of concrete with
time under steady load is called :
{a) Viscoelasticity {b) Viscosity

{¢) Creep (d) Relaxation

Creep is continued deformation with time under a
constant load.

* Rate of creep decreases with time.

* Ingeneral creep increases when

= Cement content is high.
- Water cement ratio is high

-

Aggregate content is low
= Air entrainment is high
Relative humidity is low
Temperature is high

Loading occurs at an early age.
e

Loading Is sustained over a long period.
Sizefthickness of the member is small.

Segregation In the concrete occurs when :

(a) Cement gets separated from mixture due
to excess water.
(b) Cement fails to give adequate

quality.
(c) Water Is driven out of concrete at a faster

rate.

{d) Coarse aggregate tries to separate out
from the finer material.

binding

Segregation In the concrete OCCUrS when coarse
aggregate tries to separate out from the finer material.

B -0is I

69.

(— (Evening Sesslon) )

The top diameter, bottom diameter and the
height of the steel mould used for slump test
are:

(a) 10 ecm, 20 cm, 30 cm
(k) 10 cm, 30 cm, 20 cm
(¢) 20 em, 10 cm, 30 cm
(d) 20 e¢m, 30 cm, 10 cm

—*75
Fa
75 -
-
100,
liuo ¥<25
13
300
1 !
6%
— 200 —

Mould for slump

Slump test is performed for measurement of
workabllity.
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70. Workability of concrete for glven water content
Is good If the aggregates are :

(a) Angular aggregates
{b) Flaky aggregates

(¢} Rounded aggregates
(d) Irregular aggregates

Rounded aggregate are more workable than other
aggregale as their surface area Is less so they provide
less frictional resistancs.,

71. Generally, strength of concrete is considerad
negligible/very low In :
(a) Compression (b} Tenslon
(c) Fatigue (d) None of these

e Strength of concrete is low in tension.

1
* Sirength of concrete in tension is about ﬁlh of
the strength of concrete in compression,

72. In concrete, while hand mixing is adopted,
éxcess cement to be added Is :
(a) &% (b) 10%
c) 14% (d 20%

In case of hand mixing of concrete, the extra cement
to be added Is 10%.

It takes care of the inferior concrete produced by hand
mixing.
73. Which of the following acts as retarder for the
concrete?
(a} Calclum chloride

(b) Calcium ligno-sulphonates
{c) Calclum stearate
(d) Aluminium powder

Calcium chloride — Accelerator

Calcium ligno-sulphonates — Plasticizer
Calcium stearate — Water proofer (watg, repey
Aluminium powder — Air entraining agen,

74. The concrete cubes are Prepareq, Clrgy
tested according to Indian stanu.m‘ iy
c

Bht}

numbﬂl’.
(a) 1S :515 () 18 : 59
(c) IS: 517 (d) 15 515

IS : 515 : Natural and manufactural aggregateg fur%
In mass concrete.

IS : 516 : Methods of tests for strength of CONCrety
IS : 517 : Specification for methanol (methy 3'%1

IS : 518 : Photography camera accessory shoes, y
and without electrical contacts for photoflash lamps ang
electronic photoflash units specification,

75. Separation of coarse aggregates from CONcrety
during transportation Is known as :

(a) Bleeding (b) Creeping
(c) Segregation (d) Evaporation

¢  Separation of coarse aggregate from concrete during
transportation is called segregation.

*  Separation of water from a freshly mixed concrele
to the top surface is called bleeding.

76. Wator-cement ratio |s measured ____of water
and cement used per cublc metre of concrete.
(a) Volume by volume
(b) Weight by weight
(c) Welght by volume
(d) Volume by weight

*  Water cement ratio is measured volume by "‘dmg
of water and cement used per m? of concré

all
*  Weight batching is generally adopted :ar 1o
concreting works (volume batching is fim

minor works). -




|
ater 19 measured by volume because 1 litrg of

* gator welghs 1 kg-
wic ratio Is measured volume by weight of

' ::{r:ﬂand cement.
To prevent segregation, the maximum helght
G (of placing concrete, Is :
@ 100cm (b) 125 cm
 150¢m (d) 200 em

IS 456:2000, the maximum permissible free fall
of concrete may be taken as 1.5 m or 150 c¢m,

gEEEN 2015

7, Slump test for concrete is carrled out to
" determine :

(a) Strength
[c) Workability

workability Is determined by following test ;

(b) Durability
(d) Water content

{. Slump test

2. Compaction factor test (suitable for having medium
to low workability)

3. Flow table test (suitable for very high workability)
4. Vee-bee consistometer test.
Strength of concrete is measured by UTM (Universal
Testing Machine).
M. Polsson’s ratio of cement concrete is :

(a) 0.28 (b) 0.50

(e} o0.40 (d) 0.15

Poisson's ratio is defined as the ratio of lateral strain to
longitudinal strain.

Concrete 0.1-02

Cast Iron g2

Slee! g
Aluminium 0.33
Perfectly elastic rubber 0.5

a’nl

ST AT A el Dl T I AR R, O A

In lime concrete lima Is used as
(a) Admixture

{b) Binding aggregate

(c) Flne aggregate

(d) Coarse aggregate

Lime concrete

B1.

A concrete which is made from mixture of lime,
sand, aggregate and waler is said to be lime
concrete.

Lime is used as a binding material (similarly to the
cement concrete, cement is a binding material).
The leaching action In concrete Is the example
of :

{a) Decomposition

(t) Creeping

(c) Crystallization

(d) Chemical reaction

Leaching

This type of decomposition may be caused by the
dissolution of the ingredients of hardened concrete
by the aqueous solution, i.e. by leaching process.

Since calcium hydroxide is a readily soluble
ingredient of hardened cement, so it is also called
lime leaching.

It is greatly dependent upon the permeability of
the concrele,

Shrinkage in concrete Increases its

(a) Bond strength

(b) Compressive strength

(c) Flexural strength

(d) Tensle

Shrinkage of the concrete causes the concrete to grip
reinforcement bars more tightly. This increase friction
between concrete and steel and so Improves bond
strength, especially for plain bars.
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83. Green concrete may be made by adding
(@) Iron hydroxide
(b) Barlum manganate
(c) Iron oxide
(d) Chromlum oxide

Green concrete

® Concrete which is made from wastes that are eco-

friendly is called as Green Concrete,

Wastes like slag, power plant wastes, recycled
concrete, mining and quarrying wastes, red mud,

burnt clay, waste glass, saw dusl, etc. are used
to make green concrete.

Blast furmace slag, Iron oxides and fly ash are
common Ingredients of Green Concrete.
Note :

*  Barium manganate is a powerful oxidizing agent.

* lron hydroxide is used as pigment in cosmetics

and tattooing.

Chromium oxide is used as pigment in paints,
Inks and glasses.

84. The Indian standard mix design for fly ash

and cement concrete recommends water
content.

{a) to Increase by 3% to 5%
(b) to reduce by 15%

(¢) to Increase by 15%

(d} to reduce by 3% to 5%

As per Indian standard mix design for fly ash and cement

concrete recommends water content to reduce by 3%
to 5%.

85. Under which conditions highest water cement

]

(c)

» The maximum water cement ratlo my
on exposure condition. S

e If exposure condition is sams for g ¢
that structure will reguire the Maximy, ther
cement ratio which needs least strength,

o
Hydraulic structure expogg, dio y ~1 ,

h
SNOW. g
Light structural members o, o
alternate wetting and drying, eg l

Yheba

tructy,

Now requirement of max water cement ratjo isbags

a>c

{As hydraulic structures are of more importance than
heavy structures hence require higher strength, their
fallure may lead to disasters),

BN 2016 amm

B6. The workability of concrete can be improved

by:
(a)
(b)
(c)
(d)

(a) Heavy seclions such as pier, 0.45
foundation etc. exposure to
alternale wetting and drying
(severe)
{b) Heavy sections such as pier —__CEE““
foundation ele. protected against
rain & forest (Moderate)
" __‘__—.__-_-\‘-.‘
{c) Hydraulic structure exposed to 0.45
rain & snow (Severe)
(d) Light structural members __'a';‘s“"---.
exposed 1o alternate wetting &
drying (severe) _______J

(01 MAR 2017 (Morning Session])

More sand
More cement
More fine aggregate

Fineness of coarse aggregate

ratio Is used?

(a) Heavy sectlons such as piers, foundation
efc. expressed to alternate wetting and

drying.

(b) Heavy sections such as plers foundation
etc. protected against rain and frost.

g 1 j a
Workability is referred to as the ease with mﬁﬁ
concrele can be transported, placed and ;ﬁm-
Compacted without excessive bleeding or segred

The workability of concrete can be increased by *
0 Making the aggregate-cement ratio is low:
(1) The use of coarse aggregate of large sizés

rounded aggregate; -
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E‘,}*" Semmﬂcemant I'BﬁO:
i I ional of p|as.tlciZer5. super-plasticizers and
M ﬁr—aﬂlralniﬂﬂ admixtures.
8
h of concrete Increases with

ngt
i stre rease in water cement ratio

@
) pecrease in water cement ratlo
o

pecrease in size of aggregate
i pecrease In curing time

(d

s

Abram's law, lower the wic ratio, higher the

rs glh of concrete provided concrete is workable,
sire

” Dagi"Y of concrete :
{ﬂ Increases with a decrease In the size of
aggregate
() Independent of the size of aggregate

() Increases with increase In the size of
aggregate
{d) All options are correct

Density of concrele increases with increase in the size
of sggregate.
89. Workability of concrete mix with low water
cement ratio is determined by :
(a) Slump test
) Tenslle strength test
(c) Compaction factor test
(d) Flexural strength test
m =
The ©mpacting factor test is more accurate and

Sensitive than the slump test and it is useful for concrete

Mixes of medium and low worakabilities (i.e, law wic
fatio).

" Wthe compaction factor s 0.95, the workabllity

of concrete iy ;
@ Very low (b) Low
©) Medium {d) High

Em

"'H—_____—_-_‘___

If the compacting factor is 0.95, the workabillty of
concrete is flowing (high).

Note : Compacting Factor Test

Hopper clamp

Compacling Factor Ahparatus

Concrete of very low workability of the order of 0.7
or below, the test is not suitable, because this
concrete cannot be fully compacted for comparison
in the manner described in the test.

The test should be made for concrete with maximum
size of aggregate $+ 40 mm.

B Workablllty? ] STiimp (mm) | CompacHONTACIDT
Very stiff - 0.70
Stiff Oto 25 0.75
Stiff plastic 25to 50 0.85
Plastic 75t0 100 0.90
Flowing 150to 15 0.95

Weight of the concrete (falling freely) in the cylinder
is determined to the nearest 10 gm this is known
as weight of partially compacted concrete.

Cylinder is refilled with concrete from the same
sample in layers of 50 mm deep, each layer being
heavily rammed or preferably vibrated so as to
obtain full compaction.

The mass of concrete in the cylinder should be

measured and it is known as the mass of fully
compacled concrete.

Compacling factor is defined as ratio of the weight
of partially compacted concrete to the walght of
fully compacted concrete. |.e.

CF = mass of partially compacted concreta
mass of fully compacted concrete
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CF = 0.85 Jow workability
CF =092 medium workability
CF = 0.95 high workability

Which of the following proportion of the
Ingredients of concrete mix, Is not In confor-
mation to arblitrary method of proportioning?
(@ 1:1:2 b 1:2:4

() 1:3:86

(d) 1:4:10

M7.5 1:4:8
M10 1:3:6
M15 1:2:4
M20 1:15:3
M25 1:1:2

Note ;

92.

Here 1: 5: 10 means 1 part cement, 5 parts sand
and 10 parts aggregate in volume.

Code allows nominal mix upto M20. Above M20

we should use design mix.

Concrete gains strength due to :

a) Chemical action of cement with coarse
aggregate

{b}) Hydration of cement
(c) Evaporation of water
(d) All options are correct

When water Is added to cement, chemical reaction
take place between cement and water known as
hydration of cement.

Hydration products hardens with time and concrete
gains strength.

Maximum shrinkage takes place In concrete
after drying for :
(a) 28 days

(c) Six months

(b) Three months
(d) One year

As per IS code 80% strength gets by concrete In
28 days So, maximum hydration occurs in this
period. Le. the maximum curing pericd is required

is 28 days.

fproper curing ks not dane then
" glso occurs at 28 days. mmdm""“m

g4. Under constant load the Cre
concrete IS :
(a) Time dependent
(b} Temperature dependant
(c) Molsture dependent

(d) Nene of these

o Creep can be defined as the tIme;.gg|,5.}p|e“_mT
of strain resulting from stress, eny By

o It is continued deformation with time

op o
R,
b

constant load, (sustained loading) Under ,
ConstantLoading  Load Re
+ —»

Elastic
Deformation

Time

5. The light weight concrete is prepared by:

(a) Using light aggregate

(b} Formation of air voids In cement by
omitting sand

(c) Formation of air voids in cement pash
by the substances causing foam

(d) All options are correct

»  The density of light weight concrete varies from

300 — 1900 kg/m?.

s  Light weight concrete reduces dead load of ¢

structure. This is highly suitable when foundst”
soil of the building is weak.

¢  Method of production
(a) Using light weight aggregate

¢  Expanded perlite, vermiculite are HG“M
aggregate. If they are used In P'ﬁ: J

concrete, the density of the

reduce considerably.
__—-—""/‘

4



gﬂ/’ concrete of density 300 kg/m? can be
. :mduced using expanded perlite,
o fines concrete
el ¥ i omit the use of sand from conventional
’ w\c,fﬂiﬂ.
The single sized aggregate makes a good
no-fines concrete which in addition to having
|arge voids makes concrete light in weight,
p‘ggregate-ﬂﬂmﬂm ratio varies from 6: 1 1o
10: 1.
By introducing air deliberately (foam concrete)
It Is also called aerated concrele.

[ ]

, Aerated concrete can be manufactured by
using finely powdered metal (usually Al
powder) with the hydration process, ta give
out large quantity of hydrogen gas. This
hydrogen gas when contained in slurry mix,
gives the cellular structure.

¢. Addition of calcium chloride In concrete results
in:
(a) Increased strength
() Reduction in curing period
() Retardation of loss of moisture

(d) All options are corract

* Calcium chloride is an accelerator.

* Accelerator are the admixtures which increases

the rate of hydralion and concrete attalns strength
In early period.

Hence curing period of concrete reduced.
Modulus of elasticity for concrete improves by :

(a) Shorter curing period
) Age

(9 Higher w.C. ratio
) ANl options are correct
' Modulys of Elasticity of concrete E =5000,ffy

o = characteristic strength of concrete.
M‘iﬂ as short term modulus of elasticity.

*  Strenglh of concrete increases with time under
suitable environmental conditions.

*  Hence modulus of elasticity of concrele Improves
Ly age.

98. Minimum number of test specimens required
for finding the compressive strength of
concrete are :
(a) 3
(c) &

As per IS 456 : 2000, the test results of the sample
shall be lhe average of the strength of three specimens.
The individual variation should not be more than £15%
of the average.

®) s
@ 9

93. Too wet concrete may cause :
(a) Segregation
(b) Lower density
(c) Weakness of concrete

(d) All options are correct

100. Curing period is minimum for concrete using :
(a) Rapid hardening cement
(b} Low heat cement
{c) Ordinary Portland cement
(d) Slag cement

Curing period Is minimum for rapid hardening cement

Note : Rapid hardening cement (IS: 8041) properties
Setting time

Initial setting time
Final setting tima

Comprassive strength

30 minutes (minimum)
10 hours {maximum)

1 day 16.0 N'mm?
3 day 27.5 N/mm?
Flneness (minimum) 325 m'/Kg

Itis suitable for repair of roads, bridges and in structures
where load is applied in a short period of time.

101, If 50 kg of fine aggregates and 100 kg of coarse
aggregates are mixed In a concrete whose

water cement ratio is 0.6, the weight of water
required for harsh mix is :




T B I e e
(@) 8 kg (b) 10kg
(©) 12kg (d) 14kg

Assume, M10 grade of concrete for M10 1 : 3 : 6
cement : fine aggregate : coarse aggregate
'+ Cement : 50 kg : 100 kg

Cement = 1—? =16.667 kg

w
Given — =0,
C 6

W = 0.6 x 16.666 = 10 kg

102. In a mix If the desired slump is not obtained,
the adjustment for each concrete slump
difference Is made by adjusting water content
by :

(a) 0.25%
() 0.75%

Adjustment in various ingredients of concrete if desired
slump is not obtained.

o) 05%
(d) 1%

Cementious material : 1%
Waler 1%
Aggregate 2%
Water-cement ratio : 0.01

103. In case of hand mixing of concrete, the extra
cement to be added Is ;

(a) Fh (b) 10%
(c) 15% d 20%

In case of hand mixing of concrete, the extra cement
to be added is 10%.

It takes care of the inferior concrete produced by hand
mixing.

104. The separation of water on the fresh concrete
known as "
(a) Segregation
(¢c) Bleeding

Bleeding : In this water from concrete comes out to
the surface of concrete.

(b) Hydration
(d) None of these

405. The purpose of the soundnass tesy ofm I

(a} To dﬂtenﬂlna the pr’asancg of " Eﬂl: I
®) To determine the setting time h"m. !
c) To determine the sound Proo

: cement fq"alit,w
(d) To determine the finenesg

[Sol-(2)

Le-Chatelier apparatus is useq ¢,
soundness of cement.

Unsoundness of the cement is increagg n
of cement after getling due to Presence w”ma
lime and magnesia. of

Le-Chateller method is used i
unsoundness due to free lime only,

mEasu_e

e Autoclave method is another method of soun
test which measures unsoundness due tq fread:-e“
and magnesia both. Me

EREENEH 2016 Ty
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106. If the slump of concrete mix is gp mm iy
workability Is .

(a) Low
(c) High

If the slump of the concrete mix is 60 mm, its workabity
will be medium.

(b) Medium
(d) Very high

[ ioainy | consistency’ | Stumpam)
Extremely Low | Moist Earth 0
Very Low Very Dry 0-25
Low Dry 25-50
Medium Plastic 50-100
High Semi-fuid 100-175_

107, Segregation is responsible for __—
(a) Honey comb concrete
(b) Porous layers in concrete
(c) Sand streaks in concrete
(d) All the options are correct

Effects of segregation on concrete

* A segregated concrete Is weak E_ﬂiMf/

A
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kets, sand streaks and porous layers in
cancrete are the result-of segregation,

e
K

R
¥ nard""ad
ated concrete does not give a homogenous

s09e9 roughout the structure.

mass th
10 segregation after placing, the concrete in

' ine lower part of pour can be stronger than that in

jhe upper part.

Excessive plastic shrinkage.

Hanaycﬁmbed structuro.

¢ 'Hnnwcomblng In concrete : Honeycombs are
Note : spaces and cavities left in concrete mass on the

dace of inside the concrete mass where concrete
:;uld not reach. It causes due to :

*

improper vibration during concrete
Less cover to reinforcing bars
Use of very stiff concrete
segregation of concrete

. Presence of more percentage of bigger size
aggregate in concrete.

sand streaking In concrete : A streak of exposed fine
aggregate in the surface of formed concrete caused by
bleeding (A form of segregation in which water comes
up to the surface). It can be avoided by :

* Reducing water content
* Adding air entrained admixture
¢ Increasing cement content

* Adding fiyash as a supplement

168. The durabllity of concrete Is affected by :
(8) Cinder

(b) Vinegar
(¢} Alcohol
(d} Both cinder and vinegar

Sa-10)

The durabj
"esist weat
any other

ity of concrete is defined as its ability to
hering action, chemical attack, abrasion or
Process of deterioration.

E
actors affecting durability of concroto :
Physical :

0) Temperature
Misture

109.

R ST R I e S S ),
(ii) Freezing and thawing
™) lce melting
Chemical :

() Sulphate attack

() Alkali aggregate reaction

(i} Chloride lon attack-corrosion
(v) Carbonation

() Acid attack

Type and quality of construction material cement
content and w/c ratio.

Cinder is a pyroclastic material they are extrusive
igneous rocks, The unsoundness of cinder aggre-
gate is often due to presence of excessive unbumnt
coal particle which has higher sulphur content,
inviting corrosion of reinforcement, more shrinkage
and affecting durability of concrete.

Vinegar is an acid and presence of it promotes

acid altack so this also affects workability of
concrete,

Slump test Is a measure of
(a) Tensile strength

(b} Compressive strength
(¢} Impact value
(d) Consistency

Slump test is a measure of workability of concrete which
can be related to consistency.

110,

Shrinkage of concrete Is directly proportional
to

(a) Cement content
{b) Sand content
(c) Aggregate content

(d) Temperature of water

Shrinkage of concrete Is directly proportional to cement
content.

1.

Approximate value of shrinkage strain in
concrete Is
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(@) 0.03
{c) 0.0003

As per IS : 458, 2000, clause 6.2.4.1, in the absence

of test data, the approximate value of total shrinkage
strain for design may be taken as 0.0003.

(b) 0.003
{d) 0.00003

112. Which one of the following properties of a

plastic concrete is modified by the alr-
entraining agents?

(a) Workability
(c) Bleeding

Air entrainment in concrete incorporate millions of non-
collapsing air bubbles which acts as a flexible ball
bearing and modify the property of concrete such as ;

* Increase In workability.

(b) Segregation
(d) All are correct

* Increase In resistance to freezing and thawing.

* Decrease in segregation, bleeding & permeability.
* |Increased resistance to chemical attack.

113. A concrete in which dry coarse aggregate are
first packed to have the least voids and then
the cement sand mortar is injected under
pressure to fill all the volds, resulting In a
very dense concrete, is known as

(a) Pre-packet concrete
(b) Vacuum concrete
(c) No fines concrete
(d) Aerated concrete

Prepacked concrete : Pre packed concrete or pre-
packed aggregate concrete (PAC) is concrete that is
. made by forcing grout into the voids of a mass of graded
coarse aggregate densely prepacked in a formwork.

s PAC is used where placing conventional concrete
is extremely difficult, such as where massive

3'igy ﬁ‘
Vacuum concrete ; Vacuum concretg | Ihe\

which water is removed by vacuum rre Ung&%

3
placement of concrete structural member Surg e
o  Vacuum concrete has high streng, and ¢

than normal concrete. uraﬁﬂp,

o Higherwater-cement ratio is detrimenty b
We always try to restrict the water-cer, N
order to achieve higher strength,

EI‘IE rauﬁh‘
» This technique is effectively used | indugy
parking lots and deck slabs of brigge, atcnw*
»  Water content Is reduced by upto 209 _ 2%
» Thisls effective for depth of about 1gq 015 .
only. i
No fines concrete :
e This omit the use of sand from CONVentony
concrete.

s  Thesingle sized aggregate makes a gooqg ey
concrete which in addition to having large Voids
makes concrete light in weight,

*  Aggregate-cement ratio varies from 6 ; 1 tg 19. 4

114. For protection from frost, concrete shoyig be
(a) Dense
(b} Free from cracks

(c) Adhesion between mortar and aggregate
should be perfect

(d) All the options are correct.

Frost Reslstance : The ability of a water saturated
material to resist repeated freezing and thawing witho!
considerable decrease of mechanical strength or visbié
signs of failure is known as the frost resistance.

The frost resistance of a material depends UW‘:;
density of material and Its degree of saturatio”
water. In general, the dense materials are frost

L]
115. In order to have segregation In concn .
dropping height should not be less than —

cm
reinforcing steel and embedded items are present (a) 25 em (b) ::u o
e The resulting concrete Is excellent in quality in (¢} 100 em. (d)
propes implication. -

J
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6 clause 13.2, the maximum penn!ssiug
I”per helght of concrete may be taken as 1,5 m

e Is closest to 1.5m so il is the most
Ho® . a1a option here.

rhe meln objective of compaction of concrete
116

i —
w T0 eliminate alr volds,
®)

To achleve maximum density,

To get Intimate contact between the
concrete and embedded materia,

d All the optlons are correct,

The process of removal of entrapped air and of
uniform placement of concrete to form a
homogeneous dense mass is termed compaction,

. The density and consequently the strength and
durability of concrete depends upon the quality of
compaction,

447, For a satisfactory workable concrete with a
constant W.C. ratio increase In aggregate-
cement ratio :

{a} Increases the strength of concrete

(b} Decreases the strength of concrete

: {c) No effect on the strength of concrete
' {d None of these

Increase In aggregate-cement ratio (decrease In cement-
aggregale ratio) decrease the strength of concrete as
less amount of paste is available to bind the different

eonstituents of cement,

18, Addition of sugar in concrete resultsin ______
(8) Increase In setting time by about 1 hr
(b} Increase in setting time by about 4 hr
{c) Decrease In setting time by about 1 hr
[9) Decrease in setting time by about 4 hr

o)

Sugar is retarder which increase the setting time of
ment, Degree of retardation depends upon the amount
o Sugar addeq,

""I-__‘___‘_—-‘__

119. Strength of concrete show an Increase with

(a) Decrease In rate of loading

() Increase In rate of loading

(¢} Unaffected by rate of loading
(d) Depends on application of load

As the rate of loading Is increased,
(direct retationship) | strength of concrete increases.
(Al kower rates of loading Lhere Is more
time for creep lo occur).
Age of concrate | As the age of concrete increases, strength
{direct refationship) | of concrete increases (due to hydration of

C,3)

BN -0 N
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120. The minimum quantity of cement content that
Is needed In 1m?® of a reinforcad concrete
which is not directly exposed to weather Is
about In kg :

(a) 200
(c) 300

121. The compressive strength of 100 mm cube as
compared to 150 mm cube Is always

(a) Less (b) More
(¢) Equal (d) None of these

As the size of cube specimen Is reduced, compressive
strength of cube is increased.

®) 230
(d) 350

Note : Strength of cube specimen also depends on rate

of loading. If rate of loading is increased, cube strength
gets Increasad.

122. Approximate ratlo of the strangth of the
cement concrete of 7 days to that of 28 days :

{a) 0.65 (b) 0.8%
{c) 1 (d) 1.15

Strength of concrele after 7 days about § of 28 days
strength of concrele.
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123. Durability of concrete Is proportional to :
(a) Sand content
(b) Water-cement ratio
(c) Aggregate ratlo
(d) Cement-aggregate ratio

Use of optimum water cement ratio Is the fundamental
requirement to produce impermeable hence durable
concrete.

124. Low temperature during concrete laying ____.
(a) Increases strength
(b} Decreases strength

{c) Has no effect on strength
(d) Depends on other factors

Low temperature during concrete laying decreases 28
days strength (i.e. short period strength).

125. Water cement ratio Is generally expressed in
volume of water required per :
(a) 10kg (b) 20kg
() 30kg (d) 50 kg

Water cement ratio is generally expressed in volume of
water required per bag (50 kg in weight and 0.035 m?
in volume) of cement.
126. The entrained air in concrete

{a) Increases workabllity

(b) Decreases workability

(c}) Increases strength

(d) None of these

Air entrainment in concrete Increases workability

127. Polsson’s ratio for concrete .
(a) Increases with richer mix
(b) Decreases with richer mix
(c) Remains constant
(@) None of these

Polsson's ratio is the negative ratig “'Htaw ]

to the longitudinal strain. %n
's ratio of concrete |

Polsson's ratio Ncreaseq it

miX.

Polsson's ratio values

0.1 - High strength concrete

0.2 - Weak mix
0.15 — Average value taken for Concretg

428. The test most suitable for Concretg of
jow workability Is :
(a) Slump test
(b) Compaction factor test

(c) Vee-Bee test
(d) All options are correct

Vee-Bee test is most suitable for concrete of Very foy
workability (dry mix)

129. The process of proper and accurate measyry.
ment of concrete ingredients for uniformity of
proportion is known as :

(a) Batching (b) Grading
{c) Mixing (d) None of these

Batching refers to controlling the quantity of each materd
required for making a concrete mix in each batch.

Note :

s Batching is of two lypes :
(a) Volume batching
(b) Weight batching

*  Weight batching is superior to volume batching In
this method bulking effect of sand is not taken 9
account.

* Volume batching is generally recommended ff
small jobs only.

130. The Young’s modulus of concrete (E;) 18 "'
by .
(a) 10001,

{c) 5000 f.,

Short term young's modulus of conaflj_.___‘_../

(b) 5000,%x
(d) 100f,

o
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cleristic strength of concrete,
aré

fa rength and quality of concrete depends
The
(1
s Mgmgate shape
pggregate grading

gurface area of the aggregate
" All options are correct

. w arength and quality of concrete depends on varous
o

Lds of aggregate.
mﬂqm shape
Rownded aggregate are more workable than angular
' aggrega'iﬂ-
Angular aggregates results in higher strength as a
' cesult of interlocking and higher bond character-
jstics.

, Fietand elongated aggregate result in low strength
goncrele,

Aggregate grading

+ Well graded aggregate results in minimum voids
which requires less amount of cement paste.

+ Lesscement paste resulls in less drying shrinkage
and quality concrete Is produced which is more
durable,

Surface area of aggregate

Higher the surface area, more the amount of cement
paste required for required workability.

Surface area Is more for angular aggregate than
rounded aggregate.

Higher surface area will result in higher bond
tharacteristics.

Strength of aggregate

For preparing high strength concrete we need high
Stength aggregate.

Vic-versa is not true always (we must need proper
mix design to ensure high strength concrete).
Specifc 8ravity of aggregate
" Higher spocific gravity of aggregate results in strong

mnc& strong concrete.
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132. Pick up the incorrect statement from the
following :

(a) A rich mix of concrete possessas higher
strength than a lean mix of desired work-
ablility with excessive quantity of water.

(b) The strength of concrete decreases as the
water cemant ratio increased.

() if the water cement ratio Is less than 0.45
the concrete Is not workable and caused
honeycombed structure.

(d) Good compaction by mechanical vibra-
tion, increases the strength of concrete.

{a) A rich mix concrete of large quantity of cement.
hence it possesses higher strength than a lean

mix of desired workability with excessive quanlity
of water,

Lean mix with excessive quantity of water will have

higher w/c ratio and strength will reduce as per
Abram's Law.

(b) As per Abram's low, strength of concrete decreases

as the water cement ratio Is Increased provided
concrete Is workable.

{¢) The workability of concrete is not directly related
to water cement ratio. Workability of concrete
depends on type of job, type of compacling effort
at slte and other faclors.

(d) Compaction is necessary for strength of concrete.
A small amount of air present in concrete can
reduce the strength of concrete many times,

Presence of even 5% & 10% voids left due to
incomplete compaction may result in a decrease

In compressive strength by about 30% and 60%
respectively,

133. For 100 m? cement concreto (1:2:4), 4 em thick
floor, the quantity of cement required Is

(a) 0.90 m? (6) 0.94 m?
(c) 0.98 m? (d 1.0 m?

Total volume of concrete mix = 100 x 0.04 = 4 m?3




As per recommendation

Volume of wet mix = 1,54 x yolume of dry mE]

Vol. of dry mix = 1,54 x 4 = .16 m?
For concrete mix 1 : 2 - 4, quantity of cement

| -

x 6.16 = 0.88 m*

= | -

= So, closet option Is (a).

Note : The mix 1 : 2 : 4 represents the amount of
i cement, fine aggregate (sand) and coarse aggregate
\ respectively to be added during batching of concrete.

2y _.....

134, Pick up the correct statement from the
following :

(a) Insufficient quantity of water makes the
concrete mix hard.

(b) Insufficient quantity of water makes the
concrete unworkable.

{t) Excess quantity of water makes the
concrete segregated.

{d) All options are correct.
Sal-{d)

135. Pick up the correct statement from the
A following :

(@) The concrete gains strength due to
hydration of cement.

(b) The concrete cured at a temperature
below 23° C, gains strength up to 28 days.

() The concrete does not set a freezing
point.

(d) All options are correct

- 136. Pick up the correct statement from the
following :

(a) Higher workability indicated unexpected
increase In the moisture content.

(b) Higher workabllity indicated deficiency of
sand.

{c) H the concrete mix Is dry, the slump Is
zero.

(d) All options are correct.

(a) As the moisture content (wate,

concrete kncrease, workability nfm"?nelt:?t} of
i
(o) Presence of more fines (sand and ¢ rﬁ%
h
4!

mix is found to improve both %m:w
resistance to segregation, becausg b"'hr

their volds as mortar.

Note : But too much of fine agq "
is considered to be undesirabe, c:aa
durability and impermeability of the Usq

lo lubricate the larger particles i :[ :‘TB‘ m
fil 5
')

concrete may be adversely affecteq hard%d

(c) IF the concrete mix is dry, the slump

slump test Is Insensitive to dry miy. Zeny
137. The top dlameter, bottom dlametg, wi
helght of a slump mould are hy

(a) 10 cm, 20 cm, 30 cm
(b) 20 cm, 30 em, 20 cm
(c) 20 cm, 10 cm, 30 cm
(d) 20 em, 30 em, 10 cm

3

] Euo Fe-25
13

L3 B P RN
Mould for slump '|
Slump test is performed for measurement of workabil

the
138. Pick up the correct statement from

following :
¢ g workshi
concrata.

work
{(b) Consistency does not affect the

ability of concrete. -

{a) Segregation Is necessary fo

3

g




if the slump Increases, workability
Jecreases:
Hﬂn' of these

(¢)

w‘m,kab'ﬂ concrete does not segregate,
@ A gtoncy and workabllity of concrete are related

ol 1o each other |
Wi increase In workability, slump increases,
)

i grade of concrete M15 means that
) Iompf‘”m strength of a 15 cm cube after 28

days I8
) 100 kgferm’

@ 200 kglcm?

(7

(b) 150 kg/em?
(d) 250 kglem?

compressible strength of M15 grade concrete
p-eparﬂd in 15 cm cube after 28 days is 15 MPa.

kg

N
= 15— =150
15 MPa mm? cm?

40 The preliminary test is repeated If the
difference In compressive strength of three test

specimens, exceeds

(@) Skg
[ 10kg

Inoptions of the question, the variation is given in units
of kg. But actually this variation should be in percentage.

So option (d) - 15kg should be taken us 15% and Is
the most appropriate answer.

* Individual variation should not be more than £15%
! of average In the compressive strangth test result
of concrete cube. If variation is more than that
result is Invalid and must be repeated.

* s per 15456 : 2000, minimum three specimens
are taken,

N 5o e
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(b) 8kg
d) 15kg

| . The risk of segregation is more for :

() Wetter mix

® Larger proportion of maximum size
aggregate

() Coarser grading
(d) Al options are correct

Causes of segregation are excess water, dropping
concrete from height, badly designed mixes, i.e. poor
aggregate grading, concrele camied over lang distance-
pumping, belt conveyer system etc., over vibrations &
during concrete finishing exlra floating & tamping.

142, After casting, an ordinary cement concrete on
drying :
(a) Expands
{c) Shrinks (d)

On drying, ordinary cement concrete shrink due to
evaporation of water present in gel pores.

(b) Mix
None of these

143. Permissible compressive strength of M 300
concrete grade (In Kglem?) Is :

(a) 100 (b) 150
(c) 200 (d) 300

Permissible compressive strength of M30 concrele Is
30 N/mm?2 or 300 kg/cm?,

144, Curing ____.
(a) Reduces tho shrinkage of concrete
(b) Preserves the properties of concrete
(c) Prevents the loss of water by evaporation

(d) All options are correct

IS : 456 define curing as the process of preventing the
loss of moisture from the concrete while maintaining a
satisfactory temperature regime,

Note : Purpose of curing are :

() To keep capillary pores saturated, to ensure
hydration of cement, to increases durability,
impermeability of concrete and reduce the

shrinkage.
(i) Itimproves wear resistance and weather resisting
qualities.

"'--.._,___-______



(i To Prevent the loss of molsture from concrete due
to evaporation or any other reason.

145. The maximum amount of dust which may be
Permitted In aggregates Is :

(8) 5% of the total aggregates for low work-
abllity with a coarse grading.

(b) 10% of the total aggregates for low work-
ability with a fine grading.

(c) 20% of the total aggregates for a mix
having high workability with fine grading.

(d) All options are correct.

146. Proper Proportioning of concrete, ensure .
(a) Deslred strength and workability.
(b) Desired durability.
(c) Water tightness of the structure.
(d) All options are correct.

Proper proportioning of concrete results in quality
concrete. It ensures :

¢ Desired workability

*  Desired strength

* Desired impermeability (water tightness &

resistance of penetration of harmful chemicals from
outside).

* Desired durability

147. While compacting the concrete by a mech-
anical vibrator, the slump should not exceed

cm.
(a) 25 (b) 5.0
() 7.5 (d) 10

By using a mechanical vibrator, a concrete of about 5
cm slump can be placed and compacted fully in a
closely spaced RCC work, whereas for hand compactior,

much higher consistency say 12 cm slump may be
required.

BN coic Bammm
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148. For glven water content, workability decreases

if the concrete aggregates contaln an excess
of -

{a) Thin particles
(b) Flat particles time |
(c) Elongated particles

(d) All options are correct

Elongated and flaky particles (thimaggregahs}r

149. The volume (in m?) of coargg

required to make 100 m? of 1 ; 5 : :B::raﬂih
Is . ne;!.
(a) 84 (b) 88
() 92 () 9%

For pr.epaﬁng 1m? of wet concrete, 154 m? of i
ingredients are used.

Volume of coarse aggregate in 1:2: 4 Concree

4 4 5
==m" for 1m? of dry concrete,
1+2+4 7 8

So for 100m3 of concrete, volume of coarse agQreqa,
- 1,54x;x100 = 88m’

150. What is the minimum period for which the
lime concrete in foundation be left wet withou

the start of masonry work over it?
(a) 3days (b) 5days
(c) 7 days (d) 15days

The masonry work over the foundation lime concrele
should be started only after 7 days.

* Incase of cement concrete, however the masoTy
work over the foundation concrete may be started
after 2 days of its laying.

* In case of lime concrete, the curing maﬂﬁj
after 24 hours of its laying and should be con

for a minimum period of 7 days.

151. Curing of concrete can be done by —"

(a) Spraying
(b) Ponding

(€} Covering with moist cloth

(d) Any of these -




et
gha

o s of curing
ading concrete work

cov® oring concrete surface with wet hesslan or

any bags:
dnkiing water on concrete surface,

ponding method It Is best method and generally
gteam curing recommandad for precast concrete

members:
Applying curing compounds.
psperiS: 456, concrete members shall be kept
curing for 8 maximum period of 7 days for OPC
g0 humidity and 10 days where mineral admixtures

,,,d hranded cements are used.

152 Strength of concrete Is directly proportional

fo
(a) Cement-water ratio

(b) Sand-cement ratio
(c) Water-aggregate ratio
(d) All options are correct

As per Abram’s rule, strength of concrete increases
as lhe water-cement ratio is reduced provided that the
concrete s workable.,

Hence strength of concrete is directly proportional to
cement waler ratio and inversely to water cement ratio,

153. Which of the following factors Influence the

durabllity of concrete?
(3) The cover to embedded steel

® The cement content and water-cement
ratio

(¢ The shape and the size of the member

(@) Al options are correct

b0

3
Bctors affecting of durabllity of concrete:

Cement content : Mix must be designed to ensure
on & prevent segregation & bleeding.

—

2. Compaction : Proper compaction should be done
for durability.

3. Curing : To ensure hydration process occur
completely.

4. Cover : Thickness of concrete cover must follow
the limits set in code

5. Permeabllity.
154. The lower water-cement ratlo in concrete
produces _____
{a) More density
(b) Small creep and shrinkage
(¢} More bond
(d) All options are correct

A low water cement ratio Is generally used for preparing
high quality concrete which consists following properties.

Higher density
High modulus of elasticity

Less creep and shrinkage
e Less permoability

High durability

« More bond

155. The strength and quality of concrete depends
on .

(a) Aggregate shape

(b) Aggregate grading

{c} Surface area of the aggregate

{d) All options are correct

The strength and quality of concrele depends on

1. Aggregate shape (Flaky aggregate having low
strength)

2. Aggregate grading (well graded aggregate having
high strength)

3. Surface area of aggregate (High surface area
means fine aggregate, they are having low strength
as compare {o coarse aggregate)

4. Surface texture of aggregate.

156. What Is the characteristic strength of M-15
concrete




