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(SEM. V) ODD SEMESTER THEORY
EXAMINATION, 2018-19
CONCRETE TECHNOLOGY
Time : 3 Hours Max. Marks : 70
Note: zs\l:lt;rlx)ll;;t all sections. If any missing data required, then choose
SECTION-A

1. Attempt all questions in brief. (2xT7=14)

a. What is bulking of sand ?
Ans Refer Q. 1.15, Page 1-17D, Unit-1.

What are the thermal properties of aggregate 7
Refer Q. 1.24, 2 Marks Questions, Page SQ—4D, Unit-1.

c. Define Plastic concrete.

Ans: Ifrecycled waste plastic were mixe

. d with cement concrete, then it
is called as plastic concrete. ' ' '

d. What is the impact of W/C ratio on durability ?
Ans: Refer Q. 4.33, Page 4-29D,.Unit-4. ‘

e. Write the concept of mix design.
Ans. Refer Concept Outline-1, Page 3-2D, Unit-3.

f. Define standard deviati;m.
Ang; Refer Q. 3.6, Page 36D, Unit-3.

g. What is the Rheological representation of creep ?

Ang Rheological representation of creepis rheological models consisting
of springs and dashpots that represent the time-dependent

behaviour of materials like concrete and masonry.
SECTION-B

ing : (7x3=21)
Attempt any three of the following:
What Ia)are the roles of various ingredients of cel.nent ? What
are the harmful compounds likely to be present in cements ?

?’a 2

Roles of Various Ingredients of Cement : Refer Q. 1.2,
Page 1-3D, Unit-1.
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B. Harmful Compounds :The presence of the following two oxidey
adversely affects the quality of cement

Alkali oxides K,0 and Na,O

Magnesium oxide Mg()

Effects : )
It the amount of alkali oxide exceeds 1 percent, it leads to the

[5

failure of concrete
Similarly, 1f the content of magnesium oxide exceeds 5 percent, jt

causes cracks afler mortar or concrete hardens.
Itis due to the fact that magnesium oxide, burned at a temperature

of about 1500 “C slakes very slowly, when mixed with water.

=

i

b. Describe the mechanism of action of plasticizers with neat
sketch. Mention any three super plasticizers.
Ang
A Mechanism of Action of Plasticizers : The action of plasticizers
is mainly to fluidify the mix and improve the workability of concrete,
mortar or grout. The mechanisms involved are :

1. Dispersion :

L Portland cement being in fine state will have a tendency to flocculate
in wet concrete, these flocculation entraps certain amount of water
used in the mix.

i. When plasticizers are used, they get adsorbed on the cement
particles, creates particle to particle repulsive forces which overcome
the attractive forces.

il This repulsive force is called Zeta Potential, which depends on the
base, solid content, quantity of plasticizer used.

iv. When cement particles are deflocculated, the water trapped inside
the flocs gets released and is now available to fluidify the mix.

2 Lubricating: The agents are organic by nature, thus they lubricate
the mix reducing the friction and increasing the workability.

3. Retarding Effect :

i Plasticizers get adsorbed on the surface of the cement particles and
form a thin sheath.

i This sheath inhibits the surface hydration reaction between water
and cement as long as sufficient plasticizers molecules are available,

lii. Quantity of plasticizers will decrease as the polymers become
entrapped in hydration products.
The following mechanisms may take place simultaneously :

a. Reduction in the surface tension of water.

b. Induced electrostatic repulsion between particles of cement.

c. Lubricating film between cement particles.

d. Dispersion of cement grains, releasing water trapped within cement
flocs.

e. Inhibition of the surface hydration reaction of the hydration cement
particles, leaving more water to fluidify the mix.

Bt W S W
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Fig. 5. Mechanism of action of plasticizers
B. Super Plasticizers: Refer Q. 2.7, Page 2-6D, Unpit-2.

c. Designa concrete mix c¢2M 30 grade. Take standard deviation
5 MPa. The specific gravities of coarse aggregate and fine
aggregate are 2.75 and 2.62 respectively. The bulk density of
coarse aggregate is 1610 kg/m® and fineness modulus of
aggregate is 2.70. A slump of 60 mm is necessary. The water

absorption of coarse aggregate is 1 % and free moisture in
fine aggregate is 2 %. Design the concrete mix using IS code

method. Assume any missing data.
fCA
i viati = ific gravity o
Given : Standard deviation, o= 5 MPa, Specifi >
=2.75, Specific gravity of FA = 2.62, Bulk deonsn_v é:]l' CA -vlagig
kg/m®, Fineness modulus of aggregate - 70, uxx':is;;ure =
- 60 mm, Water absorption of CA = 1 %, Free mo
FA=2%.
To Find : Design mjx M30 grade concrete.
sults are allowed t
n strength,

o fall below specifiec

1. Assuming 5 percent of re
design strength. The mea

= fon 5= 38.2MP

™30+ 1.64x5=38

9. Assume estimated wic ratiois 0.47.
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i. This w/c ratio from strength point of view is to be ch(_ec'ked a.gainst
maximum wi/c ratio given for special exposure condition given in
IS 456 : 2000 and minimum of the two is to be adopted.

i From IS 456 : 2000 the maximum w/c ratio is 0.60.

Therefore, adopt w/c ratio of 0.47. ) )

3. From IS 456 : 2000, for a slump of 60 mm, 20 mm maximum size of
aggregate, for non-air-entrained concrete, thg mixing water
content is 185 kg/m3 of concrete. Also the approximate entrapped
air content is 2 %.

The required cement content = 185 / 0.47 = 394 kg/m3

4. From IS 456 : 2000, for 20 mm coarse aggregate, for fineness
modulus of 2.60, the dry rodded bulk volume of coarse aggregate
is 0.62 per unit volume of concrete.

5. Therefore the weight of coarse aggregate = 0.62 x 1610
=998.2 kg/m3.

6. From IS code, the first estimate of density of fresh concrete for
20 mm maximum size of aggregate and for non-air-entrained
concrete = 2355 kg/m3. :

7. The weight of all the known ingredient of concrete are :

Weight of water = 185 kg/m?.
Weight of cement = 394 kg/m®
Weight of CA = 998.2 kg/m?
Weight of FA = 2355 — (185 + 394 + 998.2) = 777.8 kg/m3

8. Alternatively the weight of FA can also be found out by absolute

volume method which is more accurate, as follows :

Item Ingredients = | Weight Absolute Volume
Number — | kgm® cm®
1 Cement - 394 o x 10% =125 x 103
) = - 3.15
2. Water 185 12—5 x 103 =185 x 10°
3. Coarse aggregate | 998.2 998;52 x 103 = 363 x 103
4, Air 2 105-20 x 103
100

Total absolute volume = 693 x 103 cm?
Henceabsolute volume of FA = (1000 - 693) x 103 = 307 x 103cm3
Weight of FA = 307 x 2.62 = 804.34 kg/m?
9. Estimated quantities of materials per cubic meter of concrete are :
Cement = 394 kg
FA =804.34kg
CA=998.2 kg
Water = 185 kg

10. Proportions : Oncrete = 23815

“—'"'*
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C
9 kg/m?,

The above quantity ;
y is .
saturated and surfy On the basis thag both FA and
11. The proportions are Tequire .
FA has moisture of 9 ger Cgr:': be adjusted for the field conditions.
i Total free surface mojsy, .

. ure in FA =
i Weight of FA in fielq condi:?OHA (2/100) x 804.34 = 16.08 kg/m?

= 804.34 416,08 =
iii. CA absorbs 1% water 08 = 820.42 kg/m® = 821 kg/m?

Quantity of water absor| &
iv. Weight of CA in field cor‘igi?:nCA (1/100)x998.229.981 kg/m?
=998.2-9.982 = 9892 kg/m?
v. With regard to water, 16.08 kg of water i i
9.982 kg of water is absorbed iy ‘C:ter HeRRtdby R and
Therefore 16.08 — 9.982 = 6.1 kg of extra water is contributed by
aggregates. This quantity of water is deducted from total water
185.00-6.1 = 178.9 kg/m3~ 179 kg/m?
12. Quantities of materials to be used in the field duly corrected for
free surface moisture in FA and absorption characteristic of CA
Cement = 394 kg/m®
FA = 821 kg/m?
CA = 989 kg/m?
Water = 179 kg/m?
Field density of fresh concrete = 2388 kg/m®

d. What is the relation between creep and time ? What is the
effect of creep on concrete ?

A. Relation between Creep and Time: '
1. The rate of creep decreases with time and the creep strains at five
ears are taken as terminal values. '
2. )(Ilreep increases rapidly with the stress, loading at an eall'l'y a{:g :;
concrete, broken ballast, soft and porous aggregate, poorly gr
d improperly compacted concrete. -
B aEr;fect;::f (‘J)f'eep on Concrete: Refer Q. 427, Page 4-25D, Uni

e. Explain the following :
A. Light weight aggregate concrete.

B. SIFCON.
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C. Types of polymer concrete.
ln: Light Weight Concrete : Concrete of substan.tially lo'fver deqsity
than that made using aggregates of normal density; consists entirely
of light weight aggregate or a combination qf 'hg}.lt weight aggregate
and normal-density aggregate; its equilibrium densities are
generally between 1120 to 1920 kg/m3.

B. SIFCON:

1. SIFCON s the slurry infiltrated fiber concrete.

2. Itis one such high performance material that possesses excellent
mechanical properties coupled with greater energy absorption
characteristics.

3. It contains 6-20 % of fibres.

4. The coarse aggregate is omitted.

5. The strength of the concrete is high with the flexural strength and
is suitable for earthquake prone areas.

6. It possesses high flow ability and passing ability.

7. Itisfabricated by infiltrating a bed of pre-placed fibres with cement

sl

8. Itis unsuitable and uneconomical for hydraulic structures.
C. Types of Polymer Concrete : Following are the various types of
polymer concrete :
1. Polymer impregnated concrete (PIC).
2. Polymer cement concrete (PCC).
3. Partially impregnated and surface coated polymer concrete.
~~ 4. Polymer concrete (PC).

SECTION-C

3. Attempt any one part of the following : (Tx1=17)

a. What are the sources of aggregate ? And also classify the
Pparticles on the basis of aggregate in tabular form.

Ang

A Source of Aggregate :

L Natural Aggregate :

L Almost all natural aggregate materials originate from bed rocks.

ii. There are three kinds of rocks, namely, igneous, sedimentary and
metamorphic. '

ii. The igneous rocks are formed by the cooling of molten magma or
lava at the surface of the crest (trap and basalt) or deep beneath the
crest (granite).

iv. The sedimentary rocks are formed originally below the sea bed and
subsequently lifted up.

v. Metamorphic rocks are originally either igneous or sedimentary

rocks which are subsequently metamorphosed due to extreme heat
and pressure.

el - B N ¥ J

urnace slag,
B. Classification of i
Agg-regate; articles on the basis of shape of the

[ e e e
Classification

Description Examples
Rounded Fully “water worn or (River or seashore
c:tnu?letely shaped by gravels ; desert, seashore
attrition and wind-blown sands

Irregular or Natural]yirregularor Partly | Pit sands and gravels ;
partly rounded shaped by attrition, having |land or dug flints ; cuboid

rounded edges rock
—_—
. —_
Angular Possessing well-defined | Crushed rocks of all

edges formed at the | types;talus ; screes
intersection of ro ughly
planar faces

Flaky Material, usually angular, of | Laminated rocks
which the thickness is small
relative to the width and/or

length

- How is water used in making concrete and what is its role
in the foundation and properties of concrete ?

- The water used for the mixing and curing of concrete should be
free from injurious amounts of deleterious materials.

. The unwanted situations, leading to the distress of concrete, have
been found to be a result of, among others, the mixing and curing
water being of inappropriate quality.

3. Potable water is generally considered satisfactory for mixing

concrete.

4. In the case of doubt about the suitability of water, particularly in

remote areas or where water is derived from sources not normally

utilized for domestic purposes, water should be tested.

Also Refer Q. 1.24(Table), Page 1-25D, Unit-1.

Role of Water: ) )

Water is the most important and least expensive ingredient of

concrete. . .

2. It plays an important role in mixing, laying, compaction, setting and

ing of concrete. ) .
l'Il‘il:!(;dx:tx;l:lr1ggt.h of concrete depends on the quality and quantity of

ed in the mix. ) . .

4, “'I:::ee;ul;itions of water in the concrete mix are given below :

b
1
2

-

@

Scanned by CamScanner



Solved Paper (2018-19)

SP-8 D (CE-Sem-5)

d makes th,
i Itacts as lubricant for the fine and coarse aggregate an e
mixture workable.
i It acts chemically withcem
iii. It 1s employed to damp the aggr?gﬂ‘
them from absorbing water vitally necessary

iv. It facilitates the spreading of aggregate.
v. It helps to flux the cementing material over the surface of the

aggregate.
vi. It enables the concret

ent to form the binding paste.
e surface in order to prevent
for chemical action,

e mix to flow into moulds.

ing : (Tx1=17)
4. Attempt any one part of the following : -
a Descr?be gas forming agents ? Give an example of a material
in powder form used as a gas forming agent.

Anx Gas Forming Agent: .

1. These admixtures when added to mortar or concrete mixture react

chemically with hydroxides present in the cement and form minute

bubbles of hydrogen gas of size ranging from 0.1 to 1 mm throughout

the cement-water matrix. . L

2. This action, when properly controlled, causes a shgl_xt expansion in

plastic concrete or mortar and thus reduces. or eliminates voids

caused by normal settlement that occur during the placement of
concrete. )

3. Water films around the gas bubbles prevent bleeding.

4. The gas is beneficial in improving the effectiveness of grout for
filling joints, in improving the homogeneity of grouted concrete,
and in filling block outs and openings in concrete structures.

5. Larger amounts of powder increase the expansion appreciably
resulting in a gas-filled lightweight low strength con<rete. These
are also called foamed concrete or aerated concrete or cellular

concrete. ) )
Example : Aluminium powder, Hydrogen peroxide, Activated

carbon, etc.

b. Write a note on workability agents. Give examples.
Ans, Workability Agents :

1. The workability of concrete is governed by the amount of aggregate
in the mix. Where reduction of aggregate (or increase in cement) is
impractical, workability is increased by adding a plasticizer.

2. Air-entraining agents, when used, are plasticizers. Other substances
include calcium chloride, lime, fly ash, and other pozzolans.

3. Lime increases the cementing properties of cement, as do pozzolans
combined with lime.

4 Fly ash is inexpensive compared to cement and is used as a partial
replacement (up to as much as 50 percent) of the cement.

5. It changes both the plastic and the hardened properties of concrete.

6. Fly ash improves workability and reduces segregation, bleeding,
and the heat of hydration.

T T W w F &
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Example ; Bentonj :
X e: tonite clay, Dj P .
divided silica, HYdmtEdli;,eDelawmdcmux earth, Fly ash, Fine ly
6. Attempt any one part of ¢
a. Explain how you wo
moduli for concrete,

Ang Refer Q.4.24 and Q. 4.25, Page 4-23D; Unit-4.

he following :
uld determine the vario

b. What do you understand b:
isit tested ?

Ang

1. Carbonation occurs in concrete because the calcium bearing phases
pre§ent are attacked by carbon dioxide of the air and converted to
calcium carbonate.

2. Cel}zent paste contains 25-50 % calcium hydroxi:'le ((fa(Oany by
weight, which mean that the pH of the fresh cement paste is at
least 12.5.

3. The pH of a fully carbonated paste is about 7.

4. The concrete will carbonate if CO, from air or from water enters
the concrete according to:

Ca(OH), + CO, — CaCO, + H,0

5. When Ca(OH), is removed from the paste hydrated CSH will liberate
Ca0 which will also carbonate.

6. The rate of carbonation depends on porosity and moisture content

of the concrete. p
7. The carbonation process requires the presence of water Because
CO, dissolves in water forming H,COj. P
8. If the concrete is too dry (RH < 40 %) CO, , cannot dissolve and no
carbonation occurs.
9. If on the other hand it is too wet (RH > 90 %) CO, c'fmnot entgr.the
concrete and the concrete will not carbonate. Optimal conditions
for carbonation occur at a RH of 50% (range 40-90 %).

Test of Carbonation of Concrete :
1. Carbonation may be recognized in the field by the presence of 2
discoloured zone in the surface of the concrete. .
9. The colour may vary from light gray and difficult to recognize to
strong orange and easy to recognize.

3. Carbonation can be visualized by using phenolpht " )
. - joni ized by the presen

ical microscope carbonation is recogruzec by sen

* f)? ::fc;?: :‘r:'lsuls and r:e absence of calcium hydroxide, ettringite

and un-hydrated cement grains.

y carbonation of concrete ? How

halein.
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6. Attempt any one part of the following : (7Tx1 =7,

a. Write a brief note on flexure strength of concrete.
Ans. Flexure Strength of Concrete : .
1. The determination of flexural tensile strength is essential to estimat,,
the load at which the concrete members may crack.
9 As it is difficult to determine the tensile strength of concrete by
conducting a direct tension test, it is computed by flexure testing
3. The flexural tensile strength at failure or the modulus of rupture is
thus determined and used when necessary-

4. Itsknowledge is useful in the design of pavement slabs and airfie]q
runway as flexural tensipn is critical in these cases.

5. The modulus of rupture is determine. by testing standard test
specimens of 150 mm x 150 mm x 700 mm over a span of 600 mp,
or 100 mm x 100 mm x 500 mm over a span of 400 mm, under
symmetrical two-point loading.

6. The modulus of rupture is determined from the moment at failureg
asf,=M/Z.

b. Discuss the influence of mix proportions of concrete op
shrinkage.
Ans. Following are the affecting factors of shrinkage :

1. Type of Coarse Aggregates : In general, concretes made with
high moduli of elasticity non-shrinking aggregates will have low
shrinkage.

2. Shape of Aggregates : The size and shape of coarse aggregate
influence the loss of moisture and it has therefore an indirect effect
on the shrinkage of concrete. In general, the smaller the aggregate
size, the more surface area, more water is absorbed as a result and,
therefore, more shrinkage. .

3. Hardness of Aggregates : Harder aggregate with higher modulus
of elasticity like quartz shrinks much less than softer aggregates
such as sandstone.

4. Effect of Admixtures : Addition of calcium chloride increases the
shrinkage of concrete generally between 10 to 50 % .The plasticizers

which reduce the water-cement ratio of the concrete, their net
effect on shrinkage is negligible.

5. Chemical Composition of Cement : The chemical composition
of cement has been observed as not having any effect on the
shrinkage of concrete. However cement deficient in gypsum exhibits
agreatly increased shrinkage.

6. Effect f’f High Alumina Cement : The shrinkage of concrete
made with high alumina cement is of the same magnitude as that

T

Concrete chhnology
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of concrete made with Pg A .

rtl eme
cement 'L"l’rinkage take and cement, in case of high al

LUmins

s ple x "
Portland cement is yged place much wmore rapidjy 1 an when ‘
7. Water Co .
ratio ht-ncen}tl'el;)t : The water content affects the water cemen
gher the amount of water, greater the shrinkage as

higher the water-cement ratio.

8. Properti "
o t]l:: SI:?S ;.:'fCement: The properties of coment have little cffect
rinkage of concrete. Fineness of cement has noinfluence
on the shrinkage of concrete.

owever it increases the shrinkage
of cement paste. o

9. Quality (.)fCementPaste :The quality of cement paste influences
the magnitude of shrinkage. The quality of cement pate is dependent
on the water cement ratic. Higher the w/c ratio, greater the
shrinkage,

7. Attempt any one part of the following : (Tx1=17)
a. What is the need to study fiber reinforced concrete and
explain briefly the factors effecting properties of fiber
reinforced concrete ?
Ans. Refer Q. 5.8, Page 5-9D, Unit-5.

b. Difference between high performance concrete and high
density concrete.

Ans: High Performance Concrete :

1. High performance concrete is a concrete mixture, which possess
high durability and high strength when compared to conventional
concrete.

2. This concrete contains one or more of cementitious materials such
as fly ash, silica fume or ground granulated blast furnace slag and
usually a super plasticizer.

3. High performance concrete has high strength and low permeability.

4. High performance concrete is not a special type of _concrele. It
comprises of the same materials as that of the conventional cement
concrete. ’

5. The use of some mineral and
and super plasticizer enhance the strength,
workability qualities to a very high extent.

6. It is used in high rise building column, 0
heavy-duty floors.

High Density Concrete :
1. Concrete having unit weight of 30
density or heavy weight concrete.

-

chemical admixtures like silica fume
durability and

ff shore platforms and

kN/m3 to 64 N/m?is called high
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2. Thus unit weight of high density concrete is more than aboyt 25
percent higher than that of conventional concrete which is the

range of 24 kN/m3.
3. High density concrete can be produced by using different types of

heavy weight aggregates. '
4. High density concrete is used for construction of nuclear radiatiop
shields walls, ballast blocks, counterweights, sea walls and othey

applicatiops where high density is important.
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