34 Semester, Civil Engineering
BUILDING MATERIAL AND CONCRETE TECHNOLOGY (Th-5)

Short Type Question Answer(2 marks)

e List down any for wood products for construction

? Ans:-
1. Plywood: A versatile, engineered wood product made from layers of wood
veneer. It's used for walls, floors, and roofs.
2. Oriented Strand Board (OSB): A cost-effective, engineered wood product made
from strands of wood pressed together. It's often used for walls, floors, and roofing.
3. Timber: Solid wood beams or lumber used for framing, decking, and
other structural elements.
4. Laminated Veneer Lumber (LVL): A composite wood product made from layers of
wood veneer. It's known for its strength and stability, often used for beams, headers,
and other structural applications.

e List any six natural building material
? Ans:-

1. Wood: Arenewable resource used for framing, flooring, and other structural
elements.
2. Bamboo: A highly sustainable, fast-growing material used for building
structures, furniture, and flooring.
3. Stone: A natural, durable material used for foundations, walls, and decorative
features.
4. Earth: Used in the form of adobe, rammed earth, or cob, earth is a
sustainable material for building walls and structures.
5. Straw: Used in the form of straw bales or straw-clay composites, straw is a natural,
insulating material for building walls.
6. Cork: A sustainable, renewable material harvested from cork oak trees, used
for flooring, insulation, and other applications.

e List the advantages of bamboo as a construction material
? Ans:-

1. Sustainability: Bamboo is a highly renewable resource, with some species
growing up to 3 feet per day. It's an eco-friendly alternative to traditional wood.
2. Strength-to-weight ratio: Bamboo has a high strength-to-weight ratio, making
it comparable to steel in some applications.

3. Lightweight: Bamboo is significantly lighter than traditional building
materials, reducing transportation costs and making it easier to handle.




e Define recycleing process of building material ?

Ans:-

The materials which are recycled from the waste construction or destruction are called
recycled materials. Eg. Rich husk, baggage, coir fiber, straw, coconut tree trunk, plastic
waste, polymer waste, rubber waste, coconut leaves, fly-ash, blast furnace, slag, granite,
marbles, polishing wastes

e State any two building components with their function ?

Ans:-
Here are two building components with their functions:
1. Roofing:Function To protect the building from weather elements such as rain,
sun, wind, and snow, while also providing insulation and weatherproofing.
2. Foundation:
Function: To transfer the weight of the building to the ground, providing a stable
base and preventing settlement or structural damage.
State different types of construction material

e State different types of construction material ?

Ans:-
1. Natural Material
2. Artificial Material
3. Special Material
4.Finishing Material
5.Recyled Process of Material

e List any four artificial construction materials?

Ans:-
1. Concrete
2. Steel
3. Tiles
4. Bricks

Long Type Question Answer(5 marks)

e List any four criteria for selection of construction material ?

Ans:-
1) On the basis of carrying prescribed load - The material should have sufficient
strength to carry the prescribed load for building material.
2) Serviceability - serviceability refers to the conditions under which the




building is still considered for the use. It should be cost effective serviceable
materials used, maintain depot, store houses, warehouses, solid materials without
developing cracks, defects, tested materials & so on.

3) Aesthetically pleasing - The materials to be used for the construction

purposes should have pleasing appearance. These materials are pleasurable,
aesthetics involves all our senses like vision, hearing, touch, taste, smell that are
pleasurable for our emotions, commodity, firmness, delight building abilities.

4) Economy - The construction materials should be economical for the transport cost,
heavier materials greater is the transport cost, purchase cost, life long, without

maintenance etc.

5) Environmental friendly - The construction materials should be eco-friendly. It
should not have the leakages, chemicals, gas emissions, volatile organic compounds,
toxic, irritating, hazardous compounds. Finally they give better

environmental performance.

e State and explain following construction material-
I-Natural
ll-Artificial
llI-Special
IV-Finishing

Ans:-

1) Natural materials - The materials which are obtained from natural sources like
earth, plants, and animals are called natural materials. Eg. Stone, timber, bitumen,
lime, soil etc.
11) Artificial materials - The materials which are produced in theindustries by
chemical or mechanical processes are called artificial materials. Eg. Bricks, tiles,
cement, precast concrete, plywood, glass, plastic etc.
1ll) Special materials - The materials which are produced for special
purposes like waterproofing, sound proofing, damp proofing, thermal insulating are
called special materials. Eg. Fibers, ferroconcrete, artificial timber, adhesives, epoxy,

geo-synthetic, ceramic materials.

IV) Finishing materials - The materials which are produces for the use of

finishing purposes of building constructions are called finishing materials. Eg. Lime
mortar, cement mortar, special mortar, Plaster Of Paris, paint, distemper, varnishes,

cladding materials, linoleum etc.
e Describe the factors for selection of construction material on the basis of
strength ?

Ans:-

Factors for Selection of Construction Materials Based on Strength
When selecting construction materials based on strength, consider the following factors:




1. Compressive strength: The material's ability to withstand compressive forces
without deforming or failing.
2. Tensile strength: The material's ability to withstand tensile forces without breaking
or deforming.
3. Flexural strength: The material's ability to withstand bending forces without
deforming or failing.
4. Shear strength: The material's ability to withstand shear forces without deforming
or failing.
5. Durability: The material's ability to withstand environmental factors, such as
weathering, erosion, and chemical attacks.
6. Load-bearing capacity: The material's ability to support loads without deforming
or failing.

e State the role of civil engineering in the field of transport engineering ?

Ans:-

Role of Civil Engineering in Transport Engineering

Civil engineering plays a crucial role in transport engineering by:-

1. Designing transportation infrastructure: Civil engineers design and develop roads,
highways, bridges, tunnels, airports, and railways.

2. Planning transportation systems: Civil engineers plan and develop transportation
systems, including traffic management and public transportation systems.

3. Managing construction projects: Civil engineers oversee the construction of
transportation infrastructure projects.

4. Ensuring safety and efficiency: Civil engineers ensure that transportation
infrastructure is safe, efficient, and meets the needs of users.

5. Improving traffic flow: Civil engineers design and implement traffic management
systems to reduce congestion and improve traffic flow.

Long Type Question Answer(10 marks)

e State the role of civil engineer in the field of Environmental Engineering?
Ans:-

Role of Civil Engineer in Environmental EngineeringCivil engineers play a significant role in
environmental engineering by:-

1. Designing water treatment systems: Civil engineers design and develop systems to treat
and manage water resources, including drinking water and wastewater.

2. Developing waste management systems: Civil engineers design and implement waste
management systems, including landfills, recycling facilities, and composting facilities.

3. Conducting environmental impact assessments: Civil engineers assess the potential
environmental impacts of construction projects and develop strategies to mitigate them.

4. Designing air quality management systems: Civil engineers design systems to monitor
and control air pollution.




5. Implementing sustainable solutions: Civil engineers develop and implement sustainable
solutions to environmental problems, such as green infrastructure and renewable energy
systems.

Benefits

1. Protection of public health: Civil engineers help protect public health by designing and
implementing systems that provide clean water and air.

2. Environmental protection: Civil engineers help protect the environment by developing
sustainable solutions and mitigating the impacts of human activity.

3. Sustainable development: Civil engineers contribute to sustainable development by
designing and implementing systems that minimize environmental impacts.

e What do you mean by eco-friendly building material ? State propoties of
it?
Ans:- Eco-friendly means earth-friendly or not harmful to the environment. This term
most commonly refers to products that contribute to green living or practices that
help conserve resources like water and energy. Eco-friendly products also prevent
contribution to air, water and land pollution
Properties of Eco-Friendly Material:
1. It increases durability & life span of living bodies.
2. It reduces air pollution, land pollution & water pollution.
3.1t is bio-degradable.
4. It is renewable source.
5. It is reused & recycled.
6. It aids energy efficiency in building.
7. It is locally available.




UNIT- I

Short Type Question Answer(2 marks)

e Define Classification of Rocks ?
Ans:- Building Stones are obtained from rocks occurring in nature and
classified in three ways.
1. Geological Classification
2. Physical Classification
3. Chemical Classification
e Explain The seasoning of Timber ?
Ans:- As fresh timber which is obtained from trees contains about 30 to 40
% sap or moisture. This sap is very harmful for the life of a timber.
Therefore, it is necessary to remove that sap by applying some special
methods. All those methods which are used for removing the sap from
timber are collectively termed as seasoning of timber.
e Explain methods of seasoning of Timbers ?
Ans:-
The main types of timber seasoning are as under:-
1. Natural Seasoning.
2. Artificial Seasoning
a. Kiln Seasoning
b. Chemical Seasoning,
c. Electric Seasoning,
3. Water Seasoning

e Difference Between Stone And Rocks ?

Ans:-
Sr Stones Rocks
no
1 It is obtained from Rocks Which is Rocks are formed due to cooling exposed
the solid part of Earth’s crust. magma.
2 Stones are smaller in size than rocks . | Rocks are much larger than stones
3 Ex-Basalt,Granite . Ex- Igneous Rocks, sedimentary Rocks .

e Define Natural of Stone ?

Ans:- A natural bed of stones refers to a layer or formation of stones that
occur naturally in the environment, often in a riverbed, stream, or other
watercourse. These stones can be used for various purposes, including

landscaping, gardening, and construction.
e What is Requirement of Stones ?

Ans :-

Requirement of stones -

1. The stone should be easily and economically obtainable in bulk .
2. The stone should be hard, strong and durable .

3. It should be highly resistant to wear and fire.




4. It should have fine compact texture.

e Define Quaring of Stone ?

Ans

Quarrying of stone:-

1. Stones occur in the form of natural rock masses or layers on the surface.
2. The process of extraction of suitable stones from their natural rock beds
or layers is commonly called Quarrying of Stones.

3. It differs from the mining of ores of metals in that whereas quarrying is
an operation carried out entirely on the surface, mining involves digging
below the ground, sometimes at considerable depth.

e State and explain of Lime ?

Ans:-

1. Lime is a white caustic alkaline substance consisting of calcium oxide,
which is obtained by heating limestone with water.

2. The main constituent of lime is Long Type Question Answer(10
marks)Tcalcium carbonate (CaCo3)

3. Itis available in nature in the form of limestone , kankar and shells of a
sea animals .

4. Limestone from stone hills is the main source of lime, but shells of sea
animals are its purest form.

e What is Particles Size Classification Of Soil ?

Ans:-

Particle size classification of soils -

The classification of soils according to the predominant effective sizes is
called the particle size classification.

The various terms used in this classification are as follows:
1. Clay- less than 2u

2. Silt-2u to 75u

3. Sand- 75uto 4.75mm

4. Gravel-4.75mm to 80mm

5. Pebble- 80mm to 300mm

6. Boulders - more than 300mm

e Define Defects in Timber ?

Ans:-

Defects in timber -

1. Defects due to Conversion .

2. Defects due to Fungi .

3. Defects due to Insects .

4. Defects due to Natural Forces .
5. Defects due to Seasoning .

e Write Short Notes On Bitumen ?
Ans:-




1. Bitumen is a hydrocarbon in composition containing 85% carbon,
12%hydrogen and 3% oxygen.

2. It is a product derived during the distillation of petroleum from the
residue left behind.

3. It may occur in gaseous, liquid, semi-solid or solid form.
4. When in liquid form, it is designated as naphtha of petroleum.

Long Type Question Answer(5 marks)

e Explain Physical clasiification of rocks and Its types ?

Ans:-

Physical Classification -

1. Stratified Rocks: These rocks possess planes of stratification or cleavage
and such rocks can be easily split along these planes.Derived from
sedimentary rocks .

These stones are found in layers deposited one above the other

Ex: sedimentary rocks(sandstone, limestone,etc).

2. Unstratified rocks: The structure may be crystalline granular or compact
granular.Do not show any type of layer formation. Examples: Igneous rocks
and Sedimentary rocks affected by movements of the earth.(granite,
marble) .

3. Foliated Rocks: These rocks have a tendency to split up in a definite
direction only.

Ex: Metamorphic rocks.

e Explain chemical classification of rocks and its types ?

Ans
Chemical Classification -
1. Siliceous rocks: In these rocks, silica is predominates. The rocks are hard;
durable and not easily affected by weathering agencies.
Ex: Granite, Quartzite, etc.
2. Argillaceous Rocks: In these rocks, clay predominates. The rocks may be
dense and compact or may be soft.moderately hard & durable but brittle.
Ex: slates, Laterites etc.
3. Calcareous rocks: In these rocks, calcium carbonate predominates. The
durability to these rocks will depend upon the constituents present in
surrounding atmosphere.
Ex: Limestone, marble etc.

e Define Dressing of stones and it purposes ?

Ans:-
Dressing of stone:-
1. A quarried stone has rough surfaces, which are dressed to obtain a
definite and regular shape.
2. Dressing of stones is done immediately after quarrying and before
seasoning to achieve less weight for transportation.
3. Dressing of stone provides pleasing appearance, proper bedding with
good mortar joints, special shapes for arches, copings, pillars, etc.




4. The Dressing of stone is defined as “The process of giving a proper
size, shape and finish to the roughly broken stones as obtained from
the quarry.”

5. Dressing is according to the type of work and demand.

Purpose of Dressing: -
» To give them good looking.
» To provide horizontal and vertical joints in the masonry.
> To make them fit, to be used for particular work.

e Define uses of Lime?

Ans:-
Uses of Lime -
1. Limeis uses in the treatment of water and wastewater.
2. ltis used in the manufacture of glass, refractory, sand lime bricks and
paints.
It is used as lime mortar for masonry work of buildings.
It is used for plastering and white washing of buildings.
It is used as lime concrete to make water proof structure.
A flux in the metallurgical industry.
As a refractory material for lining metallurgical furnaces

SCE

8. Lime has also been used for soil stabilization

Long Type Question Answer(10 marks)

e Describe uses the uses of Stones ?
Ans:-

Common uses of Building stones:-
1. Itis used in foundations of buildings.
It is used in construction of dams, barrages, etc.
In its crushed (powdered form) it is used as artificial sand.
Itis used as raw material for manufacturing of cement.
In its broken form it is used as material for construction of. road and
railway tracks.

CEEE

6. Itis used as decorative material in buildings.

7. ltis also used as parts of buildings such as lintels and arches, etc.
8. ltis also used as thin slabs for building roofing.

9. ltis also used for ornamental works in buildings.

10. In its broken form it is in the manufacturing of concrete.

e Explain classification of aggregate and its types ?
Ans:-

Aggregate:-

Aggregates are inert materials which are mixed with binding material such
as cement or lime for manufacturing of mortar

or concrete. Aggregates are used as filler in mortar and concrete and also to
reduce their cost.Depending upon the size of their particles aggregates are
classified as:




|. Fine aggregates
lI. Coarse aggregates

I.Fine aggregate :-

Aggregates whose particles pass through 4.75 mm IS sieve are termed as fine
aggregates. Most commonly used fine aggregates are sand (pit or quarry sand,
river sand and sea sand)and crushed stone in powdered form,however some
times sukhi and ash or cinder are also used.

Properties of fine aggregate:

® Size

® Shape

e Surface texture

® Strength

® Specific gravity

e Bulk density

e Surface moisture

® Soundness

Il. Coarse Aggregate:-

Aggregates whose particles do not pass through 4.75 mm IS are termed as coarse
aggregates.Most commonly used coarse aggregates are crushed stone,gravel;
broken pieces of burnt bricks ,etc.

Properties of coarse aggregate:-

® Size

e Shape

e Surface texture

® Strength

® Specific gravity

e Bulk density

e Surface moisture

® Soundness




Short Type Question Answer(2 marks)

1. Explain the size of bricks .
Ans:- the bricks are divided into two types such as,
Modular Brick Size
- Standard size: 190mm x 90mm x 90mm
- Nominal size (with mortar): 200mm x 100mm x 100mm
Non-Modular Brick Size
Conventional size: 230mm x 110mm x 70mm or 230mm x 110mm x
30mm
2. Explain the different classes of bricks .
Ans:- Bricks are classified into different classes based on their quality,
strength, and durability. Here's a common classification:

Classes of Bricks:
1. First Class Bricks: These bricks are of high quality, well-burnt, and have
a uniform color, texture, and shape. They are free from defects, cracks,
and impurities. Suitable for exposed surfaces, arches, and external walls.
2. Second Class Bricks: These bricks are also well-burnt but may have
minor defects, such as small cracks or uneven surfaces. Suitable for
internal walls, partitions, and filling purposes.
3. Third Class Bricks: These bricks are under-burnt or over-burnt and may
have noticeable defects, such as cracks, uneven surfaces, or distorted
shapes. Suitable for unimportant structures, temporary constructions, or
as aggregate in concrete.
4. Fourth Class Bricks (Over-burnt or Under-burnt Bricks): These bricks
are either over-burnt or under-burnt, resulting in poor strength and
durability. Suitable only for low-strength applications, such as
foundations or as aggregate.

3. Explain the frog of brick and its purpose.
Ans:- A frog is a depression or a recess on the top surface of a brick. It's
typically a rectangular or trapezoidal-shaped indentation.
Its propose:-
The classification of bricks may vary depending on the region, country, or
specific construction requirements. It's essential to check local building
codes and standards for specific brick classifications and specifications.




. What is sodalime glass.

Ans:- Soda-lime glass is relatively inexpensive to produce, has good
optical clarity, and can be easily formed and shaped. However, it is not as
durable as some other types of glass, such as borosilicate glass, and can
be prone to thermal shock.

. Difference between flyash brick and clay bricks.

Ans:- 1. Raw Material: Flyash bricks are made from flyash (a byproduct of
coal combustion), while clay bricks are made from natural clay.

2. Properties: Flyash bricks are lighter, more eco-friendly, and have better
thermal insulation, while clay bricks are more traditional, durable, and
have higher compressive strength.

. What Is laminated board?

Ans:- A laminated board is a type of engineered wood product made by
bonding multiple layers of wood veneer or fibers together with
adhesives, resulting in a strong, stable, and durable board with improved
strength and moisture resistance.

Ans:- Borosilicate glass is a type of glass that contains boron and silicon
dioxide. It is known for its thermal shock resistance, chemical durability, and
transparency, making it ideal for laboratory equipment, cookware, and
scientific instruments.

Uses of precast concrete block.
e In parking areas, footpaths, on road to give pleasant look.
e Fencing poles for fencing work.
e ltisused for loadbearing masonry, in earthquake zones.
e Lightweight blocks for partition walls.
. State any four artificial construction materials.
Artificial construction materials.
e Cement.
e Brick.
e Concrete.
e Mortar.
e Tiles.
e Glass
Write any four uses of plywood.




10. Write any four uses of plywood.

Uses of plywood:

i) Plywood is used for preparing door panels and shutters of cup boards.
ii) Itis used for false ceilings for interior designing .

iii) For making chairs, tables ,and other kitchen furniture, office cabins
iv) For making partitions between two rooms.

v) For paneling of walls

vi) For railway coaches

vii) For formwork for concrete.

S5mark guestions and answers:
1.Classify burnt clay bricks?

The bricks used in the construction works are burnt
bricks and they are classified into
the following four categories:
A. First class bricks
B. Second class bricks
C. Third class bricks
D. Fourth class bricks.
e First Class bricks: These bricks are table moulded
and of standard shape and they are
burnt in kilns. The surfaces and edges of the bricks are
sharp, square, smooth and
straight. These bricks have all qualities of good bricks.
These bricks are used for superior
work of permanent nature.
e Second class bricks: These bricks are ground —
moulded and they are burnt in kilns. The
surface of these bricks is somewhat rough and shape is
also slightly irregular. These




bricks may have hair cracks and their edges_ may not be
sharp and uniform. These bricks
are commonly used at places where brickwork is to be
provided with a coat of plaster.

e Third Class bricks: These bricks are ground —
moulded and they are burnt in clamps.
These bricks are not hard and they have rough surfaces
with irregular and distorted edges. These bricks give dull
sound when struck together. They are used for
unimportant and temporary structure and at places
where rainfall is not heavy.

e Fourth class bricks: These are over burnt bricks with
irregular shape and dark colour.

These bricks are used as aggregate for concrete in
foundation, floors, roads, etc.
because of the fact that the over burnt bricks have a
compact structure and hence they
are sometimes found to be stronger than even the first
class bricks.

1.State any four situations where hollow concrete block
masonry is used.

Situations where hollow concrete block masonry is used.
1) Hollow concrete blocks are fire resistant and hence
are used in masonry where fire

resistance is necessary, like furnace, chimney etc.

2) Hollow concrete blocks are light weight. , and hence
used in partition walls to reduce

dead load of wall.




3) Hollow concrete blocks are having good insulating

properties and used in exterior

load bearing masonry walls where sound and thermal

insulation is essential. It keeps

house cool in summer and warm in winter.

4) Hollow concrete blocks are used in compound walls

where economic construction is

necessary.

5) They are used to achieve uniform quality of masonry,

faster construction.

3.Write characterstics of good bricks fluently.

e Uniform Color and Texture: Good bricks have a

uniform color and texture, indicating consistent
burning and quality.

e Standard Size and Shape: Bricks should be of
standard size and shape, with sharp edges and
smooth surfaces.

e High Compressive Strength: Good bricks should
have high compressive strength to withstand loads
and stresses.

e Low Water Absorption: Bricks should absorb less
water to prevent erosion and damage from
moisture.




e Resistance to Weathering: Good bricks should be

resistant to weathering, including frost, heat, and
chemical attack.

4. Explain the ferrous metal and their uses ?

Ferrous metals are materials that contain iron as the
primary component. They are known for their
strength, durability, and magnetic properties.

Uses of Ferrous Metals:

Construction: Ferrous metals like steel are
widely used in building frames, bridges, and
infrastructure due to their high strength and
durability.

Manufacturing: Ferrous metals are used in the
production of machinery, tools, and
equipment for various industries.

Transportation: Ferrous metals are used in the
manufacture of vehicles, ships, and rail tracks
due to their strength and durability.

Consumer Goods: Ferrous metals are used in
household appliances, utensils, and other
consumer products.

Infrastructure: Ferrous metals are used in the
construction of pipes, fittings, and other
infrastructure components due to their
resistance to corrosion and high strength.

Ferrous metals play a crucial role in various
industries due to their unique properties
and versatility.




5. Explain the types of glass and their uses.

Glass types vary based on composition, properties, and
applications. Here's an overview of common types of
glass and their uses:

Types of Glass and Their Uses:

Soda-Lime Glass: Most common type of glass, used
for bottles, jars, windows due to its low cost and
ease of manufacturing.

Borosilicate Glass: Known for thermal shock

resistance, used in laboratory equipment, cookware
(e.g., Pyrex).

Lead Glass (Crystal): Contains lead oxide for sparkle
and clarity, used in decorative items, high-end
glassware.

Tempered Glass: Heat-treated for safety and
strength, used in doors, shower doors, and vehicle
windows.

Laminated Glass: Layered with PVB for safety, used
in vehicle windshields and security glass.

Fused Silica (Quartz Glass): High-purity silica glass
with high thermal resistance, used in optics,
telescopes, and high-temperature applications.

Key Applications:
- Construction: Windows, doors, facades.




- Household: Containers, tableware.
- Industrial: Laboratory equipment, optical instruments.
- Automotive: Windshields, windows.

Glass types are chosen based on required properties like
strength, thermal resistance, and optical clarity.

10 mark questions and answer:

1. What are various methods adopted in
manufacturing of bricks. Explain kiln burning proces

AnNS: . In the process of manufacturing bricks, the

following four distinct operations are involved:
(1) Preparation of clay

(2) Moulding

(3) Drying

(4) Burning.

Kline burning process

Kilns: A kiln is a large oven which is used to burn bricks.

The kilns which are used in the manufacture of bricks are of the
following two types:

(1) Intermittent kilns

(2) Continuous kilns.




(1) Intermittent Kilns: These kilns are intermittent in operation

which means that they are loaded, fired, cooled and unloaded.
Such kilns may be either

rectangular or circular in plan. They may be over- ground or
underground.

They are classified in two ways:

(i) Intermittent up-draught kilns

(i) Intermittent down-draught kilns.

(i)

Intermittent Up-Draught Kilns: These kilns are in the form
of rectangular structures with

thick outside walls. The or passages which are provided to
carry flames or hot gases through the body of kiln. A
temporary roof may be installed of any light material.
Such roof gives protection to the raw bricks from rain
while

they are being placed in position. This roof is to be
removed when the kiln is fired. Fig. 4-5 shows the plan

of a typical intermittent up- draught kiln.

The working of the kiln is as follows:

The raw bricks are laid in rows of thickness equal to 2 to 3
bricks and of height equal to 6 to 8 bricks. A space of
about 2 bricks is left between adjacent

rows. This space is utilized for placing fuel.




The fuels are filled with brushwood which takes up a fire easily. The
interior portion is then filled with fuel of bigger size.

An arch like opening is formed by projecting 4 to 5 rows of
bricks. The projection of each row is about 30 mm to 40 mm.

The loading of kiln with raw bricks is then carried out. The top course
is finished with flat bricks. Other courses are formed by placing bricks
on edge.

The end doors are built up with dry bricks and are covered with mud
or clay.

The kiln is then fired. The fire can be regulated by opening or closing
the iron sheet doors of the fire holes and by

controlling the supply of fuel. The progress of burning at any instant
can be seen through these holes. For the first three days, the firing is
kept slow by proper manipulation of flues. The strong fire is
maintained for a period of 48 to 60 hours.

The draught rises in the upward direction from bottom of kiln and
brings about the burning of bricks.

The kiln is allowed to cool down gradually for at least seven days and
the bricks are then taken out.

® The procedure is then repeated for the next burning of bricks.
The bricks manufactured by the intermittent up- draught kilns
are better than those prepared by clamps.

2.Explain the differences in manufacturing
process for different types of tiles.




Ans:-Here's an overview of the differences in manufacturing
process for different types of tiles:

Ceramic Tiles:

- Made from a mixture of clay, silica, and feldspar
- Process involves mixing, grinding, and pressing into shape

- Fired at high temperatures (around 1000°C) to achieve
strength and durability

- May be glazed for aesthetic or protective purposes

Porcelain Tiles:

-Made from a mixture of kaolin, feldspar, and quartz

- Process involves wet grinding, spray drying, and pressing
into shape

- Fired at higher temperatures (around 1200°C) than
ceramic tiles

- Typically denser and more resistant to stains and scratches
than ceramic tiles

Natural Stone Tiles (e.g., Marble, Granite):

- Cut from natural stone blocks

- Process involves quarrying, cutting, and polishing
- No firing process involved

- May be sealed or treated for protection and
maintenance




Terracotta Tiles:

- Made from clay-rich soil

- Process involves mixing, shaping, and firing at lower
temperatures (around 900°C)

- Often left unglazed for a natural look

- May be more prone to cracking and weathering than other
tile types

Glass Tiles:
- Made from recycled glass or raw glass materials

- Process involves melting, forming, and annealing (heat
treatment)

- May be colored or textured for aesthetic purposes

- Often used for decorative accents or

backsplashes

These are general differences, and specific manufacturing
processes may vary depending on the manufacturer and tile

type.




Short type questions(2mark)

1.Name the four gradients of cement.
ANS. Tricalcium silicate(3Ca0.SiOz3)
Dicalcium silicate(2Ca0.SiO)
Tricalcium aluminate(3Ca0.Al,0,)
Tetra calcium aluminoferrite(4Ca0.Ai,0s.Fe;053)

2. What is the average particle size of cement.

ANS.Approximately 95% of cement particles are smaller than 45 microns and
the average particle size is 15 microns.

3. What is the initial and final setting time of cement.

ANS. The initial setting time of cement is 30 minutes & the final setting time of
cement is 10hours.

4. Types of Admixture.

ANS: Water reducing admixtures.
Retarding admixtures.
Accelerating admixtures.
Air-entraining admixtures.

5.Name two requirement of good aggregate.

ANS. . Aggregates should be strong and hard to resist crushing,impact,and
abrasion. This ensures the durability of the final concrete or construction
material.

A good aggregate should have a proper distribution of particle sizes (well
graded) This allows for better packing , which result in a stronger and more
durable finished product.

6.What is open graded aggregate.

ANS. An aggregate in which a skip between the sieve gradations has been
deliberately achieved so that the voids are not filled with inter mediate size
particles.

7. Why we use Admixture.

ANS. - To improve umpability.
- To adjust setting time .
- To components for poor aggregate properties.
- To reduce segregation and /or bleeding.




8. Physical properties of OPC & PPC.
ANS. Fineness.

Setting time.

Compressive strength.

Hate of hydration.

9. Define hydration of cement.

ANS .Hydration of cement is the chemical reaction that occurs when water is
added to the cement. This reaction is exothermic,meaning it produces heat.
10. Quality of water.

ANS. The quality of water is refers to the chemical, physical, biological &
radiological characteristics of water ,which are used to assess its condition and
suitability forn a particular purpose , such as drinking swimming , or supporting
aquatic life.

5 MARK QUESTIONS WITH ANSWER

1. Explain the manufacturing process of cement with flow chart?
Ans:- The cement manufacturing process involves quarrying raw materials like
limestone and clay, crushing and grinding them into a fine powder (raw meal),
and then preheating the raw meal before feeding it into a rotary kiln. Inside the
kiln, the raw meal is heated to about

1450 °C1450 °C 1450 °C to form clinker, which is then rapidly cooled. Finally,
the cooled clinker is ground into a fine powder with the addition of gypsum,
which is then packaged and distributed.

1. Quarrying:
e Limestone and clay are extracted from quarries or mines.
e Other materials like silica sand and iron ore may also be sourced.

2. Crushing and Grinding
e The raw materials are crushed into smaller pieces (gravel-sized).
e These are then ground into a very fine powder, called the "raw meal," in

a raw mill.
3. Blending
e The raw meal is precisely blended to ensure a consistent chemical
composition.

e The blend is tested for quality before proceeding.

4. Preheating and Kiln




e It then enters a large, rotating cement kiln, where it is heated to
extremely high temperatures (up to1450 °C 1450 °C 1450 °C).

e The intense heat causes the materials to chemically react and form hard
nodules called "clinker".

5. Cooling

e The hot clinker is rapidly cooled to preserve its properties.

e Air used for cooling is recovered and fed back into the kiln to improve
energy efficiency.

6. Grinding and Packaging
e The cooled clinker is ground into a fine powder in a cement mill.
e A small amount of gypsum is added during this stage to control the
setting time of the cement.
e The final product is stored in silos before being packaged into bags or
bulk containers for distribution.

2. What are the physical properties of ordinary Portland cement
(OoPC)?

Ans:- Four physical properties of OPC are: Fineness, Setting Time, Soundness,
and Compressive Strength. The fineness of cement is determined by the sieve
analysis method, where a sample of cement is sieved through a standard sieve,
and the residue left is weighed to calculate the percentage of the residue.

3. Differentiate between OPC and PPC?

Ans:-
OPC(Ordinary Portland Cement) PPC(Portland Pozzolanic Cement)
Made from clinker and gypsum. Made from clinker, gypsum, and pozzolanic

materials like fly ash or volcanic ash.

Gains strength quickly (high early Gains strength slowly but attains higher long-term

strength). strength.

High heat of hydration. Low heat of hydration suitable for mass concreting.

Less resistant to chemical attacks. More durable and resistant to sulphate and chemical
attacks.

Produces more CO, during More eco-friendly uses industrial waste materials.

manufacturing .

4.Describe the labortary test conducted on cement?

Ans:- Laboratory tests on cement include fineness, consistency, setting time,
soundness, and compressive strength tests. These tests verify the cement's
particle size distribution, water requirements, setting properties, volume
stability, and load-bearing capacity, ensuring it meets construction standards.
Other common tests include chemical composition analysis, heat of hydration,
and tensile strength.




Common laboratory tests for cement:-

Fineness Test: Measures the fineness of cement particles through sieve analysis or an
air permeability test, which is important for strength development and reactivity.
Consistency Test: Determines the amount of water needed to achieve "normal
consistency" using a Vicat apparatus.

Setting Time Test: Uses a Vicat apparatus to measure the initial and final setting
times, ensuring proper workability during construction.

Soundness Test: Checks for volume changes due to uncombined lime and magnesia
using a Le Chatelier apparatus, preventing cracking and deterioration.

Compressive Strength Test: Evaluates the cement's ability to withstand compression
by testing mortar cubes after specific curing periods (e.g., 28 days).

Chemical Composition Test: Analyzes the proportions of chemical compounds like
silica, alumina, and calcium oxide, often using X-ray fluorescence (XRF).

Tensile Strength Test: Determines the tensile strength by testing the strength of a
cement-sand mortar briquette.

Heat of Hydration Test: Measures the heat generated during the hydration (setting)
process using a calorimeter.

5.What are the difference types of cement and their uses?

Ans:- The main types of cement include Ordinary Portland Cement (OPC) for
general construction, Portland Pozzolana Cement (PPC) for marine structures
and dams, and Rapid Hardening Cement for quick construction projects. Other
types include Low Heat Cement for mass concrete projects, Sulfate Resisting
Cement for environments with high sulfate content, and White Cement for
decorative purposes.

Common types of cement and their uses -

e Ordinary Portland Cement (OPC): The most common type, used for
all general-purpose concrete work, mortar, and plaster.

e Portland Pozzolana Cement (PPC): Made by mixing Portland
cement withpozzolanic materials like fly ash. It is more durable and
resistant to chemical attacks, making it suitable for marine
structures, bridges, and dams.

e Rapid Hardening Cement: Gains strength faster than OPC, ideal for
projects like pavement construction and any application requiring a
quick project timeline.

e Fineness Test: Measures the fineness of cement particles through
sieve analysis or an air permeability test, which is important for
strength development and reactivity.

e Consistency Test: Determines the amount of water needed to




achieve "normal consistency" using a Vicat apparatus.

e Setting Time Test: Uses a Vicat apparatus to measure the initial and
final setting times, ensuring proper workability during construction.

e Soundness Test: Checks for volume changes due to uncombined
lime and magnesia using a Le Chatelier apparatus, preventing
cracking and deterioration.

e Compressive Strength Test: Evaluates the cement's ability to
withstand compression by testing mortar cubes after specific curing
periods (e.g., 28 days).

e Chemical Composition Test: Analyzes the proportions of chemical
compounds like silica, alumina, and calcium oxide, often using X-ray
fluorescence (XRF).

e Tensile Strength Test: Determines the tensile strength by testing
the strength of a cement-sand mortar briquette.

e Heat of Hydration Test: Measures the heat generated during the
hydration (setting) process using a calorimeter.

10 MARK QUESTIONS FROM CEMENT ,AGGREGATES, WATER AND ADMIXTURE:

1. Explain the manufacturing process of cement with a neat flow chart.
ANS: Cement can be manufactured by the following two processes:

e Wet process

e Dry process
Manufacturing of Cement by Wet Process
Wet process is an old Cement manufacturing process that has, in recent
times, been replaced by the more energy-efficient Dry process. However,
it is still used in some countries where the availability of raw materials
and economic factors make it favorable. Here is a step-by-step procedure
for the wet process of Cement manufacturer

e Quarrying and Crushing: The raw materials, such as Limestone,

clay, and iron ore, are
extracted from quarries and then crushed into smaller pieces.

e Mixing and Grinding: The crushed materials are mixed with water
in a grinding mill to form a slurry. The water-to-raw material ratio is
carefully controlled to achieve the desired consistency.

e Blending and Homogenization: The slurry is then transferred to
storage tanks where additional materials, such as sand or shale,
may be added to adjust the chemical composition. The mixture is
thoroughly blended to ensure uniformity.

e Preheating and Pre-calcining: The slurry is pumped into a
preheater, which uses the hot gases from the kiln to remove




moisture and preheat the mixture. It then enters the pre-calciner,
where a partial calcination process takes place.

Buming and Clinkerization: The preheated and pre-calcined slurry
is introduced into a rotary kiln, which is heated to extremely high
temperatures. Inside the kiln, chemical reactions occur, resulting in
the formation of Clinker, a sintered formation of Clinker, a sintered
mass of fused minerals .

Cooling: Air or water cools the Clinker in a rotary cooler. The rapid
cooling process helps to maintain the desired crystal structure and
minimize the formation of undesirable phases.

Grinding: The cooled Clinker is finely ground with Gypsum (Calcium
Sulphate) and other additives, such as fly ash or slag, in a Cement
mill. This grinding process produces Cement powder.

Storage and Packaging: The Cement powder is stored in silos
before being packed into bags or delivered in bulk to construction
sites for use in various applications .

Manufacturing of Cement by Dry Process

The dry process is the most commonly used Cement manufacturing
process today due to its energy efficiency. Here is a step-by-step
procedure for the dry process of Cement manufacture:

Quarrying and Crushing: The raw materials, such as Limestone,
clay, shale, iron ore, and sometimes sand or bauxite, are extracted
from quaries and then crushed into smaller pieces using crushers.
Drying and Grinding: The crushed raw materials are dried to
reduce their moisture content. They are then finely ground in a
grinding mill to form a fine powder known as a raw meal.

Blending and Homogenization: The raw meal is carefully blended
and homogenized to ensure a consistent chemical composition.
This process may involve the use of blending silos or other
equipment to achieve uniformity.

Preheating: The raw meal is preheated in a preheater tower using
the hot gases from the kiln. The preheating process removes
moisture and starts the decomposition of certain compounds in the
raw materials.

Buming and Clinkerization: The preheated raw meal is introduced
into a rotary kiln, which is heated to high temperatures, Inside the
kiln, chemical reactions occur, resulting in the formation of Clinker,
a nodular material.

Cooling: The Clinker is cooled using air or water in a rotary cooler.
Rapid cooling helps to maintain the desired crystal structure and




minimize the formation of undesirable phases.

e Grinding: The cooled Clinker is finely ground with Gypsum and
other additives, such as fly ash or slag, in a Cement mill. This
grinding process produces Cement powder.

e Storage and Packaging: The Cement powder is stored in silos
before being packed into bags or delivered in bulk to construction
sites for use in various applications.

2. Compare the physical properties of O.P.C and P.P.C. cement
and list there B.L.S. codes.

ANS: OPC (Ordinary Portland Cement) and PPC (Portland Pozzolana
Cement) differ in composition and physical properties, with OPC
offering higher early strength and PPC providing greater long-term
durability. In India, both are regulated by the Bureau of Indian
Standards (BIS) and must display the ISI mark to be sold legally.

Property Ordinary Portland Cement (OPC) | Portland Pozzolana Cement (PPC)

Composition | Primarily composed of limestone | A blended cement that includes OPC
and clay, which are burnt to form | clinker, gypsum, and 15-35%
clinker, then ground with gypsum. | pozzolanic material, such as fly ash,

volcanic ash, or calcined clay.

Setting time | Has a faster initial setting time, Has a slower setting time, which
making it suitable for rapid allows for better workability and a
construction projects. smoother finish. This is especially

useful for plastering.

Strength Exhibits higher initial compressive | Develops strength more slowly but
strength during the first 3 to 7 achieves a higher long-term strength
days, with grades defining the than OPC, making structures more.
strength level. durable over time.

Durability Generally offers less resistance to | More resistant to chemical attacks,
chemical attacks from sulphates, making it ideal for marine works,
chlorides, and moisture. foundations, and aggressive

environments.
Hate of Releases a higher amount of heat | Has a lower heat of hydration, which
hydration during hydration, which can cause | minimizes the risk of thermal
cracks in mass concreting if not cracking in large structures like dams
managed properly. and retaining walls.

Finenessing | Its fineness (particle size) can be Is finer than OPC due to the inclusion
lower than PPC, resulting in less of pozzolanic material, which
surface area for hydration. increases the surface area and

enhances long-term strength.
Water Is more permeable to water, and Has lower permeability due to its
resistance less suitable for wet or humid denser, more impermeable concrete
conditions. structure, making it ideal for marine
and underwater constructions.
Envirolmental | Considered lesseco-friendly due A-greenerand more sustainable




impact

to higher carbon dioxide
emissions from greater clinker
production.

choice, as it re-uses industrial waste
products like fly ash.

BIS codes for OPC and PPC
In India, the Bureau of Indian Standards (BIS) specifies the codes for different types of

cement.
For OPC

® |S 269:2015: Covers OPC, particularly the 33 Grade cement.

® |S8112:2013: Specifies the requirements for 43 Grade OPC.

® |S12269:2013: Pertains to 53 Grade OPC.

For PPC

® S 1489 (Part 1): 2015: Specifies the requirements for Portland Pozzolana Cement
based on fly ash.

® S 1489 (Part 2): 2015: Covers Portland Pozzolana Cement made with calcined clay.

19 sites

® Difference Between OPC and PPC Cement

15 Aug 2023 OPC is made from calcareous materials containing limestone, argillaceous
materials containing silica, alumina and gypsu...

JK Cement

® OPCvs PPC Cement: Key Differences Explained

9 Sept 2025 Full Form and Composition. Let's start by decoding the basics of OPC and PPC

cement.

* OPC stands for Ordinary Portland...

Prism Cement

® OPCvs PPC Cement | Best Cement for House Construction

22 Mar 2025 It is a crucial component in concrete and mortar, holding together sand, gravel,
and other aggregates to form strong st...

Bluemoon Construction

Show all




Short Type Question( 2 mark)

1.Define Water Cement Ratio.

Ans. The ratio of the amount of water to the amount of cement by
weight is termed the water cement ratio. The strength and quality of
concrete depend on this ratio. The quantity of water is usually expressed
in liter per bag of cement, if water required for one bag of cement is 30
liters, the water cement ratio is equal to 30/50 = 0.6.

2. Name the different tests used to measure workability of concrete.
Ans. Workability of a concrete mixture is measured by;

(i) Vee-bee consistometer test
(ii)  Compaction factor test
(iii)  Slump test

3.What do you mean by curing of concrete.

Ans. The concrete surface are kept wet for a certain period after placing
to concrete so as to promote the hardening of cement, known as curing
of concrete.

4. What do you mean by workability of concrete.

ANS. Workability of concrete refers to the ease with freshly mixed
concrete can be handled, transported, placed, and compacted without
segregation or loss of homogeneity.

5.Name two properties of hardened concrete.

ANS. Compressive strength: This is the most important property of
hardened concrete . It is the ability of the concrete to withstand loads
that tends to crush it.

Durability: This refers to the concrete ability to resist to weathering
action, chemical attack , and abrasion while maintaining its desired
properties .

6.Write down two advantages of cement concrete lintels .
ANS. They are durable and strong .
They are fire resistant.

7.What is honey combing in concrete.
ANS. The term honey comb is used to mean a comb or mass of waxy cells
formed by in which bees, in which they store their honey . hence it is




precaution is not taken , the complete surface so formed would have a
honey comb like surface.

8.What do you mean by M20 grade of concrete.

ANS. The M in M20 stands for mix and the number 20 represent the
characteristics compressive strength of the concrete in mega Pascal’s
(mpa) or Newton’s per square millimeter(N/mm~2).

9. What is meant by RMC.

ANS.RMC stands for ready mix concrete . RMC is a type of concrete that
is manufactured in a batch plant according to a specific mix design and
then delivered to a construction site in a ready type use state.

10. What do you mean by characteristic strength of concrete.

ANS. The characteristic strength of concrete is defined as the
compressive strength of a concrete mix below which not more than 5%
of the test results are expected to fall. It is the value of strength that is
used for design purposes.

5 MARK QUESTIONS WITH ANSWER

1.What is workability of concrete?

Ans:- Workability is the ease with which fresh concrete can be mixed,
transported, placed, and compacted without segregation. It's a measure
of the concrete's consistency, which is influenced by factors like water
content, mix proportions, and aggregate properties. Achieving the right
workability is crucial for a smooth construction process and the final
quality, strength, and durability of the structure.

e Ease of handling: Workability describes how easily concrete can be
handled and placed in formwork.

e Homogeneity: It refers to the concrete's ability to be worked without
its components separating (segregation).

¢ Impact on construction: Good workability means less labor is needed
for placement and finishing, and it ensures the concrete is uniform
throughout the structure. Factors that influence workability

e Water content: More water increases workability, but too much
weakens the final concrete, so a balance is necessary.

e Mix proportions: The ratio of cement, aggregates, and water affects
workability.




e Aggregate characteristics: The size, shape, and texture of aggregates
impact workability. Rounded, smooth aggregates improve workability
compared to angular or flaky ones.

e Admixtures: Adding admixtures can be used to improve workability.

2.What are the different tests for workability of concrete? Explain any
one?

Ans:- Common tests for concrete workability include the Slump Test,
Compacting Factor Test, and Vee-Bee Consistometer Test. The Slump
Test is a widely used method that involves filling a cone with concrete
and measuring how much it "slumps" after the cone is lifted, providing
an indication of the concrete's consistency.

Explanation of the Slump Test
e Purpose: To measure the consistency, or workability, of freshly mixed
concrete.
e Apparatus: A metal slump cone (a truncated cone), a tamping rod, a
measuring scale, and a slump plate.
Procedure:
e The slump cone is placed on a flat, level surface.
e The cone is filled with fresh concrete in three equal layers.
e Each layer is tamped 25 to 30 times with a standard tamping rod to
remove any air voids.
e The top of the concrete is struck off level with the rim of the cone.
e The cone is lifted vertically in a smooth, steady motion.
e The amount the concrete has slumped down from its original height is
measured in millimeters.
Interpretation:
e A higher slump value indicates a more workable (wetter) mix.
e Alower slump value indicates a stiffer, less workable mix.
e The type of slump can also provide clues: a "true slump" is desirable,
while "shear" or "collapse" slumps may indicate segregation.
e Advantages: It is a simple, inexpensive, and quick test that can be
performed easily on-site or in a lab.

3.What are the different types of exposure conditions as per IS 456 :
2000?

Ans:- As per IS 456:2000, there are five types of exposure conditions:
mild, moderate, severe, very severe, and extreme, which are used to




guide the durability and design of concrete structures. These categories
are based on the environment's effect on the concrete, such as
weather, water exposure, and aggressive chemicals. 1. Mild

e Concrete surfaces that are protected from weather and aggressive
conditions.

e Examples include indoor concrete or concrete in coastal areas that is
sheltered from salt air.

2. Moderate

e Concrete surfaces exposed to severe rain, alternate wetting and
drying, or occasional freezing.

e Examples include concrete that is continuously submerged in water or
in contact with non-aggressive soil/groundwater.

e Concrete in coastal environments that are sheltered from saturated
salt air.

3. Severe

e Concrete surfaces exposed to severe rain, alternate wetting and
drying, or occasional freezing while wet.

e Examples include concrete completely immersed in seawater or in
contact with aggressive subsoil/groundwater.

e Concrete surfaces in the tidal zone.

4.Explain the concept of durability of concrete?

Ans:- Concrete durability is its ability to withstand weathering, chemical
attack, abrasion, and other forms of deterioration while maintaining its
intended engineering properties and serviceability over a long lifespan.
It means the concrete can resist damage and maintain its original form
and quality, even when exposed to harsh environmental conditions like
freeze-thaw cycles, saltwater, or corrosive chemicals. Factors like the
concrete's ingredients, mix design, and how it was mixed, placed, and
cured all significantly influence its durability.

Key aspects of concrete durability.

e Resistance to environmental factors: Durable concrete resists physical
and chemical attacks from its environment. This includes weathering,
chemical aggression, and abrasion.

e Serviceability over time: A durable concrete structure can perform its
intended function throughout its design life without significant loss of
performance or structural integrity.
Factors influencing durability:

e Mix design and materials: The specific ingredients used, their




proportions, and the overall mix design play a crucial role.

e Construction practices: The process of mixing, placing,
compacting, and especially curing the concrete significantly
impacts its final durability. Inadequate curing is a major reason for
a lack of durability.

e Permeability: The concrete's resistance to being penetrated by
water, oxygen, and other aggressive substances is a key factor, as
high permeability makes it more vulnerable to deterioration.

e Internal and external agents: Durability can be compromised by
both external factors (like sulfate attack) and internal ones (like
the volume changes caused by hydration or carbonation).

5.Define water cement ratio and explain Duff Abrahams Law?

Ans:- The water-cement ratio is the ratio of the weight of water to the weight
of cement in a concrete mix, which significantly impacts its strength and
workability. Duff Abrams' Law states that the strength of a concrete mix is
inversely proportional to this water-cement ratio, meaning as the ratio of water
to cement increases, the strength decreases, provided the mix is workable.
Water-cement ratio

e Definition: It is the ratio of the weight of water to the weight of cement used
in a concrete mix.

e Formula: W/C= Weight of water/Weight of cement
W/C=WeightofWaterWeightofCementcap W / cap C equals the fraction with
numerator cap Weigh tspace o fspacecap Wateranddenominator cap W
eightspaceofspacecapCementend
fractionW/C=WeightofWaterWeightof Cement

10 10 MARKS QUESTION FROM CONCRETE:
1.Explain in detail the factors affecting the workability of concrete . How is
workability measured by different methods ?
ANS - Workability is the property of freshly mixed concrete that determines
the ease and homogeneity with which it can be mixed, transported , placed
,and compacted. A concrete mix with good workability ensures proper
consolidation without segregation or bleeding ,which is crucial for achieving
the desired strength and durability of the final structure.

FACTORS AFFECTING THE WORKABILITY OF CONCRET :-
» Water content water — cement ratio:
i i. Direct relationship- Workability increases with a higher




water content, as the water acts as a lubricant for a
aggregate particles, reducing internal friction.

ii. ii .Balancing act — While a higher water — cement ratio (w /c)
improves workability, it also reduces the concrete’s strength
and durability.An optimal w/c ratio is necessary to balance
these properties.

> Aggregate properties :

i. i. Size — Larger aggregates have less surface area per unit
volume compared to smaller aggregates. This means less
cement paste is needed for lubrication, resulting in higher
workability for a given water content .

ii. ii. Grading — A well- graded aggregate mix contents a good
distribution of different - sized particles. This reduces the
void content, allowing excess cement paste to provide
better lubrication and improving workability .

» Mix proportions :

i Aggregate-to-cement ratio: In a rich concrete mix (low
aggregate/ cement ratio) , there is more cement paste
available to coat the aggregates and fill voids ,which
increases workability .Lean mixes (high aggregate
/cement ratio )are less workable due to less lubricating
paste .

» Use of admixtures :
i. Plasticizer and super plasticizers — These chemical admixtures
increase workability significantly dispersing cement particles, allowing
for the less water while maintaining or increasing fluidity.
ii. Air-Entraining agents — These agents produce small, well —
dispersed air bubbles that act as roller bearings between the
aggregate particles, improving mobility and reducing bleeding and
segregation .

» Time and temperature :
i. Time — Fresh concrete losses workability over time due to the
absorption of water by aggregates and the start of the hydration
process .This phenomenon is known as “slump loss”.
li. Temperature — higher temperatures accelerate the hydration of
cement and increase water evaporation, causing a more rapid loss of




workability .
METHODS FOR MEASURING WORKABILITY:-
1. Slump test:
i. Purpose — This is the most common test for measuring the consistency
of fresh concrete, suitable for medium to high workability.
ii. Procedure — A standard — sized cone mold (frustum of a cone ) is filled
with fresh concrete in multiple layers ,with each layer being compacted
.The mold is then lifted and the vertical settlement of the concrete (“ the
slump” ) is measured .
iii.  lii. Results -
a. Zero slump: Indicates a very dry mix.
b. True slump: The concrete settles evenly.
c. Shear or collapse slump: The concrete falls or shears sideways,
indicating a lack of cohesion.
iv. Limitation: The test is not suitable for very dry or very wet mixes.
1. 2.Compaction factor test:

i. i. Purpose: This laboratory test is more sensitive and precise
than the slump test, especially for concrete with low
workability.

ii. ii. Procedure : The test uses a standard apparatus consisting of
two conical hoppers and a cylinder .A sample of concrete is
placed in the upper hopper and allowed to fall freely into the
lower hopper,
and then into the cylinder below .The mass of the partially
compacted concrete is measured . The concrete is fully
compacted into the cylinder using tamping, and its mass is also
measured.

iii.  iii. Results: The compaction factor is the ratio of the mass of
the partially compacted concrete to the mass of the fully
compacted concrete.

2. 2.Discuss the duff Abraham water —cement ratio law and explain its
significance in determining the strength of concrete.

3.
ANS: The duff Abraham water —cement ratio law states that for a given set
of materials. The strength of fully compacted concrete is inversely
proportional to its water —cement (w/ c) ratio, provided the mix is of a
workable consistency.

» HOW THE LAW DETERMINES CONCRETE STRENGTH :-




The law is based on the chemistry of cement hydration and the physical
structure of hardened concrete.

i. Cement hydration: When water and cement are mixed, a chemical
reaction called hydration occurs, forming a paste that binds
aggregates together . The hydration products primarily calcium
silicate hydrate (C-S-H) gel, are responsible for the concretes strength.
ii. Role of excess water: Only a fraction of the total water is required
for the chemical reaction. Any water added beyond this optimal
amount is call water of convenience, which improves workability but
evaporate over time.

iii.Formation of voids: This evaporation leaves behind capillary pores
and voids within the hardened concrete matrix. A higher w/c ratio
means more excess water, resulting in more voids and a more porous
structure.

iv. Inversely proportional relationship: A porous structure has a
lower density and weaker bonding between the cement test and
aggregates. This directly reduces the compressive strength of the
concrete. Conversely, a lower w/c ratio produces a denser. less
porous concrete with stronger internal bonding, leading to higher
strength

> SIGNIFICANCE IN CIVIL ENGIERNEERING

The principles of the water-cement ratio law have a far-reaching impact on civil
engineering:

Durability and service life: A low water-cement ratio creates denser, less
permeable concrete that is more resistant to the intrusion of water,
chlorides, and aggressive chemicals. This improves the concrete's durability
and extends the service life of structures, protecting them from damage due
to weathering, freeze-thaw cycles, and corrosion of reinforcing steel.
Structural design: Abrams' law is the basis for concrete mix design
specifications. Structural engineers specify a required concrete strength,
and the mix design is created to achieve that strength by targeting a specific
water-cement ratio. This is fundamental for designing safe and reliable
concrete structures like bridges, buildings, and dams.

Material efficiency: By understanding the relationship between the water-
cement ratio and strength, engineers can optimize the concrete mix to
minimize the use of cement while still achieving the desired strength. This
makes construction more cost-effective and reduces the environmental
impact of cement production.




Reduced shrinkage and cracking: Concrete with a lower water-cement ratio
experiences less drying shrinkage, which reduces the likelihood of cracks
forming during the curing process. This is critical for maintaining the
integrity and appearance of concrete elements.

1. What is concrete mix design?

Ans: It is the process of calculating the required quantities of different
materials (cement,water,aggregates,admixtures.)to achieve specified
properties like workability and strength for a concrete mix.

2. State two main objectives of concrete mix design ?

e To achieve the required properties. Mix design determines the optimum
proportions of ingredients-cement ,water ,and aggregates —to produce
concrete with the specified strength ,durability ,and workability.

e To achieve maximum economy. By optimizing the proportion ,mix design
minimizes the use of costlier materials, particularly cement, to produce a
mix that is economical without compromising on performance.

3. List any two uses of the rebound hammer test ?

Ans: The uses of the rebound hammer test are to estimate the compressive
strength of concrete and two assess the uniformity of concrete in an existing
structure. It is a non —destructive method used to evaluate the quality and
consistency of concrete without damaging it.

4. What is the working principle of the Ultrasonic Pulse Velocity (UPV) test ?
Ans: The working principle of the ultrasonic pulse velocity (UPV) test is that an
ultrasonic pulse is sent through a material , and the time it takes to travel is
measured to calculate its velocity .

5. Why is it important to use NDT tests for concrete ?

Ans: It is important to use NDT tests for concrete to assess its strength
uniformity , and condition without causing damage , which ensures structural
integrity , longevity , and safety .These tests help identify internal defects like




cracks and voids , monitor changes over time , and evaluate quality .

6. What is the importance of selecting the water cement ratio in the mix
design process ?

Ans: Selecting the correct water —cement ratio in concrete mix design is
crucial because it directly determines the final strength , durability , and
workability of the concrete .

7. What is the working principle of rebound hammer test ?

Ans: The working principle of a rebound hammer test also known as a Schmidt
hammer test . It is based on the relationship between a material’s surface
hardness and its compressive strength .

8. What is the importance of conducting non- destructive tests on concrete ?
Ans: Conducting non-destructive tests (NDT) on concrete is important for
evaluating the quality, strength, and condition of structure without causing
damage, allowing for timely repairs and maintenance.

9. How can the ultrasonic pulse velocity test be used to assess the quality of
concrete ?

Ans: The ultrasonic pulse velocity (UPV) test assesses concrete quality by
measuring the speed of ultrasonic waves as they travel through it,higher
velocities indicate better, denser quality while lower velocities signal defects
like cracks , voids ,or poor c

ompaction.

10. Mention any two factors that can affect the rebound index reading of a
concrete surface ?

Ans: Two factor that can significantly affect the rebound index reading of a
concrete surface are the surface and moisture condition of the concrete , and
carbonation .




UNIT-VI- (5 MARKS)

1. Define concrete mix design and explain its importance?

Ans: Concrete mix design is the process of determining the specific proportions
of cement, water, fine aggregates, coarse aggregates, and admixtures to create
concrete with desired properties like strength, durability, and workability.

The importances of concrete mix design are:

e Ensures durability: Concrete structures must be able to withstand
environmental conditions such as freeze-thaw cycles, chemical
exposure, and abrasion. A proper mix design specifies the correct
water-cement ratio and cement type to resist these conditions and
ensure the long service life of the structure.

e Controls workability: Workability refers to the ease of mixing,
transporting, placing, and compacting fresh concrete without
segregation. The mix design accounts for the site conditions, type of
formwork, and reinforcement spacing to ensure the concrete can be
easily and properly placed to achieve full compaction.

e Optimizes cost-effectiveness: Cement is the most expensive
component in concrete. A well-designed mix uses optimum
proportions to minimize the cement content without compromising
strength and durability. This results in an economical mix that reduces
overall material costs.

e Provides quality control: Mix design establishes the precise proportions
for each batch, which serves as a benchmark for quality control. This
allows for consistent, predictable results and helps monitor and control
variations that can arise from changes in material quality or construction
practices.

e Achieves specified strength and quality: The primary function of mix
design is to produce concrete with a specific compressive strength (fck),
which is critical for the structural integrity of any building. A controlled
mix, as opposed to a nominal one, guarantees that the concrete
consistently meets the design requirements and prevents structural
failures.

2. Describe the working principle of rebound hammer test and its objectives?
Ans- Principle of Rebound Hammer Test

The Rebound Hammer test method operates on the principle that the rebound
of an elastic mass is influenced by the hardness of the concrete surface it
strikes. When the plunger is pressed against the concrete surface, the spring-




controlled mass rebounds, and the extent of rebound is indicative of the
concrete's hardness. Consequently, the hardness of the concrete and the
rebound hammer reading can be correlated with the compressive strength of
the concrete. The rebound value is measured along a graduated scale and is
termed the rebound number or rebound index. The compressive strength can
be directly determined from the graph provided on the body of the hammer.
Its objectives:
e Establishing the compressive strength of concrete by correlating the
rebound index with the compressive strength.
Evaluating the uniformity of the concrete.
Assessing the quality of the concrete in accordance with standard
specifications.
e Establishing a comparative quality relationship between different
concrete elements.

3. Explain the different method of mix design?

Ans- Arbitrary Properties Method of Concrete Mix Design

The aggregate is proportioned in this method of concrete mix design to have
the minimum voids when mixed. This is possible when the amount of fine
aggregate is just enough to fill the voids in the coarse aggregates and the
amount of cement is just enough to fill the voids in the fine aggregates.

As a result of studies and experience, certain arbitrary ratios of cement, fine
aggregate, and coarse aggregate should be mixed to generate concrete suitable
for a specific sort of job. Cement, sand, and coarse aggregate are used in the
ratio of 1:2:4 in general building work (beams, slabs, columns, etc.) subjected
to ordinary stresses. The ratios for heavily stressed members or water-tight
construction may be 1:1:2, 1:1.5:3, or 1:2:3, etc. Ordinary concrete is the result
of these proportions. The quantity of cement is measured by weight when
proportioning concrete using this approach. The amount of fine and coarse
aggregates can be determined either by volume or weight.

Maximum Density Method of Concrete Mix Design

This method of concrete mix design is based on the idea that a concrete mix is
generated by proportioning its aggregates in such a way that the heaviest
weight for the same volume yields the densest concrete. As a result, a box is
filled with variable amounts of fine and coarse particles in this process. For the
work, the proportion that produces the most weight is used.

Maximum Density Method for concrete mix design can be used by the
following equation:-




P=100 x (d/D) x 0.5

e where P =% by weight of matter finer than diameter d.

e D = maximum size of aggregate.
Fineness Modulus Method of Concrete Mix Design
The fineness modulus of an aggregate is a term that describes the average
particle size in the aggregate. It is represented numerically as an index number.
As a result, the higher the value of the fineness modulus, the coarser the
aggregate and vice versa.
In this approach of concrete mix design, coarse and fine aggregate samples are
processed through a set of nine standard sieves, and the percentage of the
sample retained on each sieve is calculated. The fineness modulus of the
sample is calculated as the sum of these percentages divided by 100. Certain
fineness modulus values for mixed aggregates have been acknowledged as
producing the optimum outcomes. Hence, if P is the desired fineness modulus
for a mixture of fine and coarse aggregate, and (p1) and (p2)are their
respective fineness modulus, the amount of aggregate (w) to be mixed with
one part coarse aggregate is given by the equation:
(w=p2-PP-p1)

Indian Standard Method of Concrete Mix Design

This concrete mix design method meets all of the standards of IS 456:2000. It is
appropriate for both ordinary and standard grades of concrete, with a
compressive strength of 55 MPa (28-day strength) and a workability slump
range of 25 to 125 mm. The basic information required includes characteristic
strength, degree of workability, water-cement ratio, aggregate characteristics,
and minimum cement content. IS 456:2000 defines characteristic strength as
the value below which no more than 5% of test results of the compressive
strength test of the samples are likely to fail. IS 10262:2009 - Concrete Mix
Proportioning Guidelines can be used for fly ash concrete mix proportioning.

4. What is non-destructive test (NDT) and its importance?

Ans- Non-destructive testing (NDT) is a set of techniques used to evaluate the
properties and integrity of a material, component, or system without causing
damage.

Importance of NDT tests:

e Safety and risk reduction:
e NDT identifies defects like cracks, voids, or other flaws that could lead to
failure.




e This is crucial for preventing accidents, especially in high-risk industries
like aerospace and energy.

e It ensures both the safety of the product and the people who use or
work with it.

Quality control:
e |t verifies that components meet the required specifications and quality
standards before they are put into use.
e NDT allows for the testing of the entire production run, providing more
reliable and accurate results than destructive sampling alone.
® Techniques are used to assess material properties, dimensions, and
uniformity
e Cost and time savings:
o By catching problems early, NDT helps avoid costly repairs or
replacements down the line.
® Because it doesn't damage the item being tested, the part can still be
used after inspection.
® It minimizes downtime by allowing for in-service inspections of
operational equipment without taking it out of service for extended
periods.
Asset integrity and maintenance:
e |tis used for ongoing, in-service inspections of critical infrastructure like
pipelines, bridges, and oil rigs to monitor their condition.
e NDT assesses the effects of wear, corrosion, and fatigue over the
component's lifespan.
e This allows for predictive maintenance, extending the life of assets
Regulatory compliance:
® Many industries have mandatory NDT inspection requirements to ensure
compliance with safety standards.
e Using NDT helps companies meet these regulatory obligations

5. Explain the ultrasonic pulse velocity (UPV) test method and how it is used
to assess the quality of concrete?

Ans- The ultrasonic pulse velocity (UPV) test is a non-destructive method that
assesses concrete quality by measuring the speed of ultrasonic sound waves
through it. A pulse generator sends a signal through the concrete, and receiver
measures the time it takes to travel a known distance.

This velocity, calculated by dividing the path length by the travel time (V= L/T),
is directly related to the concrete's strength, homogeneity, and the presence of




internal flaws like cracks or voids.
o Procedure:
Place the transducers on the surface of the concrete.
Apply a coupling agent (like gel) to ensure good contact.
The transmitter sends an ultrasonic pulse through the concrete.
The receiver detects the pulse after it travels through the
material.
e The timing circuit measures the time of flight (how long it took the
pulse to travel).
Configurations:
There are different ways to place the transducers:
e Direct Transmission: Both transducers are on opposite sides of the
concrete element, which gives the most accurate results.
e Indirect/Surface Transmission: Both transducers are on the same
side of the concrete. This method is used when access to the
opposite side is difficult, but it can be less accurate.

UPV is used to assess concrete quality

e Detecting flaws:
A slower pulse velocity indicates a path with more defects like cracks, voids, or
honeycombing. A faster velocity suggests denser, more uniform concrete.

e Evaluating strength:
The pulse velocity can be correlated with the concrete's compressive
strength. A calibration is often needed to compare results against samples from
the same mix.

e Checking for uniformity:
By taking readings at different locations, the test can reveal areas of poor
quality or inconsistency within a structure.

® Assessing structural integrity:
It can be used to assess the condition of older structures, identify areas
needing repair, and monitor changes in the concrete over time.

e Calculating dynamic properties:
The test can determine the dynamic modulus of elasticity of the concrete, a
measure of stiffness.

10 MARKS QUESTIONS FROM CONCRETE MIX DESIGN AND TESTING
OF CONCRETE:




1. Describe the step by step procedure for concrete mix design as per IS 10262
(latest revision).Explain how target mean strength is determined.

ANS: To design a concrete mix according to IS 10262: 2019, a systematic, multi-
step procedure is followed to achieve the required strength, workability, and
durability
. This design is aimed at producing a concrete that performs as specified while
being economical. For grades M25 and above, a design mix approach is
mandatory.
Step-by-step procedure for concrete mix design
I. Stipulate the design parameters:
e Grade of concrete: The characteristic compressive strength required at
28 days (e.g., M25).
e Type of cement: Grade of cement (e.g., OPC 53) and any supplementary
cementitious materials (e.g., fly ash, GGBS).
e Maximum nominal size of aggregate: The largest aggregate size to be
used.
e Exposure conditions: As defined in IS 456, to ensure durability
requirements are met.
e Workability: Required slump at the time of placement.
e Type of aggregate: Angular, sub-angular, rounded, or manufactured.
e Any admixtures: Type and extent of use.

2.Determine the target mean strength (fck'f sub c k end-sub primef’ck):

e This is the strength the mix is designed for to minimize the chance of test
results falling below the characteristic strength.
e The calculation is performed using the formula:
fck'=fck+1.65xSf sub ¢ k end-sub prime equals f sub ¢ k end-sub plus 1.65
cross cap Sf'ck=fck+1.65xS
or
fck'=fck+Xf sub c k end-subprime equals f sub c k end-sub plus cap
Xf'ck=fck+X
whichever is higher.
Fck f sub c k end-subfck is the characteristic compressive strength (e.g., 25
N/mm? for M25).
Scap S
S is the standard deviation, which can be assumed from a table in the code

A
G

ACOH
aoC




Cap X
X
is a new factor introduced in IS 10262:2019, dependent on the concrete grade.

3. Determine the water-cement ratio (w/cw / c w/c):

e Select a preliminary w/cw / ¢ w/c ratio based on the target mean
strength from the curves provided in IS 10262:2019, which correlate
strength to
w/cw / c w/c for different cement grades.

Compare this value with the maximum w/cw / c w/c ratio permitted for
the specified exposure conditions as per IS 456.

e Adopt the lower of the two values to satisfy both strength and durability
requirements.

4. Estimate the water content and air content:

e Water Content: Obtain an initial estimate from a table in IS 10262:2019
based on the maximum nominal size of the aggregate and a standard
slump of 50 mm.

e Adjustments to Water Content: Adjust the water content based on the
actual slump required on site. For every £25plus or minus 25 £25 mm
change in slump, a £3%plus or minus 3 % +3% adjustment is made.

e Apply further corrections for the type of aggregate (e.g., sub-angular,
rounded) and if any chemical admixtures (e.g., superplasticizers) are
being used.

e Air Content: Estimate the percentage of entrapped air based on the
nominal maximum size of the aggregate, as provided in a table in the
code.

5. Calculate the cementitious material content:

® Calculate the required cement content by dividing the final adjusted
water content by the adopted w/cw / ¢ w/c ratio.

® Check this value against the minimum cement content specified in IS 456
for the given exposure condition and adopt the higher of the two values.

6. Estimate the coarse and fine aggregate proportions:

® Determine the volume of coarse aggregate for a unit volume of total
aggregate from a table in IS 10262:2019, considering the maximum
aggregate size and grading zone of the fine aggregate.

e Adjust this value for the actual w/cw / ¢ w/c ratio of the mix and whether
the concrete is to be pumped.

e The volume of fine aggregate is then calculated by subtracting the




volume of coarse aggregate from the total aggregate volume.
7. Calculate the mix quantities:

e Using the absolute volume method, calculate the mass of each
ingredient (cement, water, coarse aggregate, fine aggregate, and
admixtures) for a one cubic meter volume of concrete.

e Account for the specific gravity of each material and the estimated
entrapped air.

8. Conduct trial mixes and adjust:

® Perform an initial trial mix using the calculated proportions.

e Assess the workability (slump) and other fresh concrete properties.

o Make adjustments to the water or admixture content if necessary to
achieve the target workability.

e Prepare additional trial mixes, varying the w/cw / ¢ w/c ratio, to establish
the relationship between strength and w/cw / c w/c

e .Test hardened concrete cubes for compressive strength at 7 and 28 days
to confirm the mix design meets the strength requirements.

How target mean strength is determined The target mean strength (fck'f sub c
k end-sub prime f'ck) is the average strength a concrete mix must achieve to
ensure that the specified characteristic compressive strength (fckf sub ¢ k end-
subfck) is met. It is determined by statistically accounting for the variability in
concrete production.

Formula

According to IS 10262:2019, the target mean strength is the higher of the two
values calculated from the following expressions:

1. fck’=fck+1.65xSf sub ¢ k end-sub prime equals f sub ¢ k end-sub plus 1.65
cross cap Sf'ck=fck+1.65xS

1.
2. fck’=fck + Xf sub c k end-sub prime equals f sub c k end-sub plus cap X

Explanation of terms

fck'f sub ¢ k end-sub prime f’ck: The target mean compressive strength at 28
days.

fckf sub ¢ k end-subfck: The specified characteristic compressive strength at 28
days. For example, for an M25 grade concrete,

fckf sub ¢ k end-subfck is 25 N/mm?.

Scap S
S: The standard deviation of the compressive strength test results.
o If at least 30 test results are available from the site, the standard




deviation is calculated from this data.
o If adequate test data is not available, the code provides assumed
values for

Scap S
S based on the grade of concrete and the degree of site control (good or fair)

Cap X

X: A factor based on the grade of concrete, introduced in the 2019 revision of
the code to ensure a minimum margin over the characteristic strength,
whichever of the two calculation methods is higher.

By designing for a target mean strength that is higher than the characteristic
strength, the code ensures that the probability of any given test result falling
below the minimum specified strength remains very low (typically 5%).
f'ck=fck+X

2.Explain the working principle of the rebound hammer test and
ultrasonic pulse velocity (UPV) test for non — destructive testing of

concrete .How to these test help in assessing the quality of concrete
?

ANS : Rebound hammer test (Schmidt hammer)
Working principle

The test is based on the principle that the rebound of an elastic mass is
proportional to the surface hardness of the concrete.

e A spring-controlled mass is attached to a plunger inside a tubular
housing.

e The plunger is pressed against the concrete surface, causing the mass to
strike the concrete with a consistent amount of energy.

e The mass rebounds, and the distance it travels is measured on a
graduated scale, giving the "rebound number".

e Concrete that is less hard or stiff will absorb more energy from the
impact, resulting in a lower rebound number. Conversely, harder
concrete will yield a higher rebound number.

e This rebound number can be correlated to the compressive strength of
the concrete using a conversion chart.

How it helps assess concrete quality
e Estimates compressive strength: While not a direct measure, the




rebound number provides a quick and convenient estimation of the
concrete's compressive strength, particularly its surface strength.
Assesses uniformity: By taking readings across different areas of a
structure, the test helps evaluate the uniformity of the concrete.
Significant variations in rebound numbers can indicate inconsistencies in
quality.

Locates weak zones: Areas with low rebound numbers suggest potential
weaknesses, poor quality, or deterioration. This helps engineers pinpoint
areas that may require further, more detailed testing.

Compares concrete quality: The test can be used to compare the relative
strength of different structural elements or compare a structure to
standard specifications.

Ultrasonic pulse velocity (UPV) test
Working principle

The UPV test is based on the principle that the velocity of an ultrasonic pulse
passing through a material is dependent on its density, elastic properties, and
uniformity.

An electronic pulse generator sends high-frequency ultrasonic pulses
(typically 20 to 150 kHz) to a transmitting transducer.

The transmitting transducer converts the electrical pulses into
mechanical vibrations and sends them into the concrete.

The pulses travel through the concrete, and a receiving transducer on the
other side converts the vibrations back into electrical signals.

An electronic timing circuit measures the transit time (Tcap T T) it takes
for the pulse to travel a known path length (Lcap L ).

The pulse velocity (Vcap V V) is calculated using the formula V=L/Tcap V
equalscapL/cap TV=L/T.

How it helps assess concrete quality

Detects internal flaws: The pulse velocity is reduced when the wave
encounters internal defects, such as cracks, voids, and honeycombing. A
lower velocity indicates poorer quality concrete, as the pulse must travel
a longer, circumvented path.

Measures homogeneity and uniformity: Higher velocities indicate better
quality, denser, and more uniform concrete. Variations in velocity
readings across a structure can pinpoint areas of differing quality.
Estimates compressive strength: The UPV can be correlated with the
compressive strength of concrete, though it is more reliable when
established with specific concrete mixes.

Assesses damage severity: By comparing velocities in damaged versus




undamaged sections, engineers can estimate the extent and depth of
cracks or other forms of deterioration.
Combined use for comprehensive assessment
While both tests are valuable, they provide different information. The rebound
hammer primarily assesses the condition of the concrete surface, while the
UPV test provides insight into the internal quality. When used together, they
offer a more comprehensive evaluation, a technique known as "SonReb". A low
rebound number combined with a low pulse velocity confirms a severely
compromised area, while other combinations can provide a more nuanced
picture of the concrete's condition.

(2 marks )

1- What are the first two step in the quality control of concrete ?

Ans: Batching (Measuring) and mixing (thoroughly combining
ingredients).

2- Why is proper compaction important during concreting ?

Ans : To remove air voids and ensure the concrete is dense and strong,
preventing segregation.

3- What is the purpose of curing concrete?

Ans: To ensure concrete gain s the necessary strength and durability by
maintaining proper moisture and temperature for a set period .




4- What are the essential requirements for good framework ?

Ans: It must be strong enough to support the wet concrete , have the
correct shape, and be built to the required dimension .

5- What are some common materials used for waterproofing ?

Ans: Common materials include waterproof coatings , membranes , and
admixtures added to the concrete mix.

6- What is the purpose of expansion joint ?

Ans: To allow for the expansion and contraction of concrete slabs due to
temperature changes, preventing cracking.

7- What is the process of joining old and new concrete ?

Ans: Method often involve preparing the old concrete surface
(e.g.,roughening it) and using an appropriate bonding agent before
placing the new concrete.

8- What are the main types of joints in concrete construction ?

Ans: The main types are construction joint , which are formed when a
pour is stopped; expansion joints ,which allow for expansion and
contraction due to temperature changes; and construction joints , which
are intentionally weakened planes to control where cracks from.

9- What are 5 stage of concreting ?

e Batching. We go through the process of measuring different concrete
materials .

e Mixing . In the mixing process , the selected materials Are mixed thoroughly
to the required proportion

e Transporting

e Compaction & Leveling

e Curing.

10- How do you control the quality of concrete during
placement ?
Ans : Adjust the water content as necessary , but be cautious not to
exceed the water — to — cement ratio specified in the mix design .

Compact thoroughly : Use vibrators to compact the concrete properly in
the forms, eliminating air pockets and ensuring full contact with the




reinforcement and formwork .

1. Why curing is necessary in cement concrete work?
Ans- It is necessary because-
e Cement hardening is a long-term process that involves a complex

reaction with water. Curing in construction is done to prevent the water
which has been mixed in the mortar or concrete from evaporating. Its
keeps moisture in the slab, allowing the concrete to continue to
strengthen over time.

e Curing as a significant impact on all the characteristics of concrete, and
therefore it should not be treated lightly.

e Concrete that has been properly cured has a higher surface hardness and
can resist more wear and abrasion. The chemical process of hydration is
incomplete without proper curing.

e |t will never be easy to achieve the desired strength of concrete without
proper curing and there is no easy way to strengthen the poorly cured
weak concrete.

The purpose of curing:
e Concretes strength and durability are greatly influenced by curing. If

concrete curing is not done, complete hydration of cement will not take
place and the full strength will not be achieved.

Proper curing results in:
e Increased strength of concrete.

e Improved wear resistant and weather resistant properties, and
e Increased impermeability and durability.

UNIT-VII- (5 MARKS)
1. Why curing is necessary in cement concrete work?
Ans- It is necessary because-

e Cement hardening is a long-term process that involves a complex
reaction with water. Curing in construction is done to prevent the water
which has been mixed in the mortar or concrete from evaporating. Its
keeps moisture in the slab, allowing the concrete to continue to
strengthen over time.
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therefore it should not be treated lightly.

e Concrete that has been properly cured has a higher surface hardness and
can resist more wear and abrasion. The chemical process of hydration is
incomplete without proper curing.

e |t will never be easy to achieve the desired strength of concrete without
proper curing and there is no easy way to strengthen the poorly cured
weak concrete.

The purpose of curing:

e Concretes strength and durability are greatly influenced by curing. If
concrete curing is not done, complete hydration of cement will not take
place and the full strength will not be achieved.

Proper curing results in:

e Increased strength of concrete.

e Improved wear resistant and weather resistant properties, and

e Increased impermeability and durability.

2. Explain the batching of materials?
Ans-

Batching is the process of accurately measuring the ingredients of concrete—
cement, aggregates, and water—to ensure the correct proportions according to
a specified mix design. Precise batching is crucial for producing high-quality
concrete with consistent strength, durability, and workability.
Methods of batching
There are two primary methods for batching materials for concrete.

1.Weight batching: This is the more accurate and preferred method

for all major construction work.

« Process: All ingredients—cement, fine aggregate, coarse
aggregate, and water—are measured by weight using weigh
batchers, which can range from simple machines to fully
automated, computerized systems.

« Accuracy: Weigh batching is not affected by variations in
aggregate volume caused by moisture content, known as "bulking"
of sand. This ensures a uniform water-cement ratio and consistent
concrete quality.




. Application: It is mandatory for important jobs and for producing
high-strength concrete.

Volume batching: This is a less accurate, approximate method that

is typically used for smaller, less critical construction projects.

« Process: Ingredients are measured by volume using calibrated
containers called "gauge boxes" or "farmas".

- Inaccuracy: The main drawback is that the volume of aggregates,
especially sand, can vary significantly with changes in moisture
content. This "bulking" leads to incorrect proportions and
inconsistent concrete quality.

. Application: Cement is still batched by weight, as measuring it by
volume is inconsistent due to its variable density.

Importance of accurate batching

Uniformity: It ensures that every batch of concrete has a uniform
composition, which is necessary for a homogeneous final product.

Strength and durability: By controlling the proportions of
ingredients, especially the water-cement ratio, batching directly
influences the concrete's final strength and its long-term durability.

Workability: Accurate batching ensures that the concrete has the
desired workability—the ease with which it can be mixed, placed, and
compacted—without resorting to adding excess water.

Cost control: It minimizes material wastage, ensuring that the project
remains cost-effective by using the exact amount of each ingredient
required.

3. Give a brief idea on compaction of concrete?

Ans- Compaction is the process of removing entrapped air voids from freshly
placed concrete to increase its density, strength, and durability. In its fresh
state, concrete can have up to 20% entrapped air, which drastically reduces its
ultimate strength if not removed. Compaction is typically a two-stage process
that first liqguefies the concrete to overcome internal friction between
aggregates, and then expels the air bubbles.

Need for compaction




« Increases strength: Voids in concrete significantly reduce its
compressive strength. For every 1% of entrapped air, the strength can
decrease by 5—-7%. Proper compaction ensures the concrete achieves its
maximum potential strength.

. Enhances durability and impermeability: Well-compacted
concrete is denser and less permeable, preventing moisture and
aggressive chemicals from penetrating and causing damage,
such as rust on reinforcement bars.

. Improves bond with reinforcement: Compaction ensures that the
concrete fully surrounds the steel reinforcement, creating a strong bond
crucial for structural stability.

. Eliminates defects: Proper compaction prevents the formation of
voids like honeycombing and reduces cracking caused by drying
shrinkage.

. Provides a smooth surface finish: It helps achieve a uniform,
smooth surface on both horizontal and vertical elements.

Common methods of compaction
Based on the scale of the project and the type of concrete, compaction is
achieved through manual or mechanical means.

Manual compaction
This method is suitable for small, non-critical concrete jobs. It is less efficient
and typically requires a higher water-cement ratio to aid workability.
» Rodding: A 16 mm diameter steel rod is repeatedly poked into the
concrete, especially in corners and edges, to remove trapped air.

o Tamping: A heavy wooden beam is used to beat the surface of the
concrete, which both compacts and levels it. This method is effective for
thin sections like slabs and pavements.

Mechanical compaction (Vibration)
This is the most common and efficient method for most construction projects,
as it imparts vibration to temporarily liquefy the concrete and consolidate it.
« Internal vibrators (Poker/Needle vibrators): A vibrating head attached
to a flexible shaft is inserted directly into the fresh concrete. It is ideal for




External vibrators (Formwork vibrators): These vibrators are clamped to
the outside of the formwork. They are used for thin members or
congested areas where internal vibrators cannot be used. They require
extra strong formwork.

Surface vibrators (Screed vibrators): These are applied to the surface
and are used for compacting and finishing slabs, floors, and pavements.
They are effective for shallower depths.

4. Discuss the placing of concrete?

Ans-

lacing concrete is the process of depositing the fresh concrete mix into its

final position in the formwork or molds. This must be done carefully and
methodically to prevent segregation and to ensure a uniform, dense, and
strong final product. The success of this operation significantly impacts the
durability and overall quality of the structure.

Key principles of concrete placement

(@)

Avoid segregation: Segregation is the separation of the coarse
aggregates from the finer components (cement and water). It is crucial to
prevent this, as it leads to inconsistent and weak concrete. Practices to
prevent segregation include:

Limiting free fall: Concrete should not be dropped from a height of more
than one to one and a half meters. Excessive free fall can cause the
heavier aggregates to separate from the cement paste.

o Placing close to final position: The concrete should be deposited as
close to its final destination as possible. Dumping concrete in large piles
and moving it horizontally with shovels should be avoided, as this can
cause the mortar to flow ahead of the aggregate.

Deposit in horizontal layers: Concrete should be placed in uniform
horizontal layers, typically not exceeding 30—45 cm in thickness, rather
than in sloped or heaped piles. This ensures that each layer can be
properly consolidated before the next is added.

Continuous pouring: Concrete must be placed continuously between
pre-determined construction joints to avoid "cold joints". A cold joint is a
plane of weakness that forms when a layer of fresh concrete is placed
against a layer that has already set.

Ensure thorough compaction: After placement, the concrete must be
compacted to remove entrapped air voids and achieve maximum




density. The method of placement should aid this process. Inadequate
compaction significantly reduces the strength and durability of the
concrete.

« Prepare the receiving surface: Before placing concrete, the surface it will
be placed on (e.g., subgrade or previously placed concrete) must be
properly prepared. This includes moistening to prevent it from absorbing
water from the new concrete, and cleaning and roughening to ensure a
strong bond.

5. Explain the requirements of formwork?

Ans- Formwork must be strong enough to bear all dead and live loads, rigidly
constructed to prevent deformation, and have watertight joints to prevent
leakage. It should also be designed for easy removal without damaging the
concrete, have a smooth surface finish, and be reusable, lightweight, and cost-
effective.

Technical requirements

o Strength:

Must be strong enough to withstand the weight of wet concrete,
reinforcement, workers, and equipment without bending or collapsing.

« Rigidity:

Should be built and supported with adequate bracing to prevent any
deformation, warping, or excessive deflection.

o Water tightness:

Joints must be tight to prevent the leakage of cement grout, which can weaken
the concrete and affect its finish.

« Smooth surface:

The internal surface of the formwork should be smooth to ensure the final
concrete has a clean and accurate finish.

o Durability:

The material should be durable enough to withstand repeated use without
significant wear and tear.

« Non-reactive:

The formwork material should not chemically react with the concrete.
Functional requirements

o Easy removal:

The formwork must be designed so that it can be disassembled and removed
easily and in a planned sequence without damaging the hardened concrete.

o Lightweight:

Materials should be as lightweight as possible to make them easy to handle,
transport, assemble, and dismantle, which reduces costs and increases




efficiency.

o Accuracy:
It must be accurately set to the correct line and level as per the design
drawings.

« Adaptability:
The formwork should be versatile enough to adapt to various shapes and sizes
required by the design.
Economic and safety requirements

« Reusability:
Formwork materials should be inexpensive, readily available, and reusable for
multiple projects to reduce costs.

o Cost-effectiveness:
The overall system should be cost-effective, balancing the initial cost with
efficiency and durability.

« Safety:
Construction must ensure the safety of the workers during installation and
dismantling.

o Firm base:
The formwork should be supported by a firm base to prevent movement.

6. Describe the importance and need of waterproofing?
Ans- Waterproofing is essential for protecting a building's structural integrity,

preventing water damage, and ensuring a healthy living environment.
IMPORTANCE AND NEED OF WATERPROOFING:

o Protects structural integrity:
Waterproofing creates a barrier against water that could otherwise weaken a
building's foundation, columns, beams, and slabs, and can prevent cracks and
corrosion.

» Prevents costly damage and repairs:
By stopping water from seeping in, waterproofing prevents damage to walls,
floors, and ceilings, saving significant money on future repairs.

« Safeguards health:
Moisture from water intrusion can lead to mold and mildew growth, which are
harmful and can cause health problems such as allergies and
asthma. Waterproofing keeps your home dry and healthy.

« Increases energy efficiency:




When walls and insulation are dry, they are more effective, which can lower
heating and cooling costs. Waterproofing helps maintain a building's insulation
properties.

« Enhances property value:
A property that is protected from water damage is more valuable to potential
buyers and tenants, making waterproofing a smart long-term investment.

« Improves longevity:
Waterproofing extends the lifespan of a building by protecting it from the
elements and wear, especially in areas like roofs, terraces, and basements.

VIl (10Mark):

1.Explain in details the

various operations involved in concreting & their importance in
quality control?

Ans:- The operations in concreting are batching, mixing, transportation,
placement, compaction, finishing, and curing. Each is vital for quality control to
ensure the final concrete meets strength, durability, and workability
requirements. Quality control measures include precise material measurement,
homogeneous mixing, proper placement to avoid segregation, thorough
compaction to eliminate air voids, careful finishing, and sufficient curing to
achieve maximum strength.




Operation Description Quality Control Importance
1. Batching Measuring the exact quantities of Ensures correct proportions: Precise batching
cement, aggregates, and water according | js crucial for achieving the intended strength
to the mix design. and workability. Preventing inconsistencies:
Weigh batching is preferred over volume
batching for greater accuracy, helping to
eliminate inconsistencies between batches.
2. Mixing Homogeneously blending all the Ensures uniform strength: Thorough mixing

ingredients to form a uniform concrete
mix.

distributes aggregate evenly and ensures the
cement paste completely saturates the aggregates.
Removes air voids: Proper mixing helps remove
large, initial air pockets.

3. Transportation

Moving the mixed concrete from the
mixer to the placement location.

Prevents segregation: Quality control involves
minimizing segregation (separation of aggregates)
by avoiding dumping concrete from excessive
heights and limiting free fall to no more than one
meter. Maintains workability: Proper handling
during transport prevents the concrete from drying
out and losing its workability.

4. Placement

t Placing the concrete into the formwork
in its final position

Ensures proper flow: Placement should be done as
close to the final position as possible to minimize
rehandling and ensure the concrete flows properly
around reinforcement.

5. Compaction

Removing air voids from the fresh
concrete using vibrators or tamping rods.

Increases strength and durability: Compaction
removes entrapped air, which increases the
density and strength of the hardened concrete.
Ensures full mold filling: This process ensures the
concrete fills every corner of the formwork and
consolidates around reinforcement.

6. Finishing Applying surface treatments after Achieves desired surface properties: Finishing
compaction to achieve the desired creates the required texture and smooth finish for
smoothness, appearance, and durability the concrete's intended use and aesthetics.

Prevents future defects: Proper finishing helps
avoid issues like cracking and surface wear.
7. Curing

Keeping the concrete moist and at a
suitable temperature for a specified
period after it has been placed and
finished

Develops strength: Curing is the most critical step
for achieving the designed strength and durability
of the concrete, as it allows the cement to fully
hydrate. Prevents premature drying: It is essential
to prevent premature drying and cracking by
maintaining adequate moisture and temperature
for a sustained period.

(Detailed operations and their quality control importance)

2.What is the water proofing in concrete construction?Explain its

importance, method, and materials used?

Ans:- Waterproofing in concrete construction is a process that applies
materials to prevent water from penetrating a structure, which is crucial for




protecting it from damage, corrosion, and mold. The importance lies in
preserving the building's structural integrity and extending its lifespan.
Methods include applying surface membranes and coatings, while materials
range from cement-based compounds and crystalline admixtures to liquid
membranes made of polyurethane or bitumen.

Importance
Prevents structural damage:

Stops water from seeping into concrete, which can cause it to crumble or
corrode rebar over time.

B Inhibits mold and mildew: Keeps your building's interior dry and
prevents the growth of mold and mildew, which can cause health problems like
allergies and respiratory issues.

Increases durability: By protecting against moisture and weathering, it
extends the lifespan of the building and maintains its long-term value.
Protects against leaks: Prevents water from leaking through floors and
walls, which can damage interior finishes and furniture.

Methods
B Surface coatings: Applying a liquid or cement-based coating directly onto
the surface of the concrete. This can involve multiple coats applied with a brush
or sprayer
. Bl Membranes: Using pre-formed sheets (like bitumen or PVC) or liquid-
applied membranes (like polyurethane) to create a continuous waterproof
layer over the surface.

Admixtures: Adding special chemicals directly into the concrete mix to
make it more dense and less permeable from the inside out.

Impregnation: Applying a solution, such as silane or silicone, that
penetrates the pores of the concrete to create a water-repellent barrier.
Joint sealing: Sealing joints and cracks with specialized products like PVC
water bars or grouts to prevent water ingress at vulnerable points.

Materials

Cementitious materials: Cement-based compounds with added polymers,
adhesives, and other waterproofing additives that are mixed with water to
form a slurry for coating.

Bitumen: A tar-like substance used in both liquid-applied membranes and
pre-formed sheets, often applied with heat (torching) to create a durable and
effective seal.

@ Liquid-applied membranes: Coatings that are applied as a liquid and cure to




form a seamless, flexible, and durable rubber-like membrane. Examples include
polyurethane and acrylic-based coatings.

Admixtures: Chemical or mineral additives mixed into the concrete during
batching. Crystalline admixtures are one type that forms crystals in the pores to
block water.

Sheet membranes: Pre-formed rolls of waterproof material that are
bonded to the surface using adhesives, tapes, or torching. Common types
include bitumen, PVC, and EPDM.

Penetrating sealers: Solutions containing silanes, siloxanes, or other
chemicals that are absorbed into the concrete to make the surface hydrophobic
or fill the pores.

SHORT TYPE QUESTION(2MARKS)

1.Write down two advantages of special concrete.
ANS. High durability and strength :Many special concretes, such as high
strength or reinforced concrete are designed to withstand harsh conditions
,heavy loads and chemical exposure.
Specific performance characteristics: Special concrete are engineered to

meet specific performance standards that normal concrete cannot.
2. Write down the properties of special concrete.
ANS. High strength

Lightweight

High durability

Self compacting

Rapid hardening
3. Why use High performance concrete over light weight concrete.

ANS. High performance concrete is chosen for its superior strength, durability
,and long term performance ,making it suitable for demanding structural
applications.

4. Properties of ready mix concrete .
ANS. Workability

Durability

Strength

~ ted
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5.Difference between cold weather Concrete and hot weather

concrete.
ANS. Cold weather concrete: This section is labeled ANS. And has a bullet point
suggesting it contains an answer or a list of properties.

Hot weather concrete. This is the second heading, likely for a corresponding
set of information.
6. Name two advantages of using fiber reinforced concrete.
ANS. two advantages of FRC are enhanced tensile strength and improved crack
control, as well as significantly higher impact resistance compared to plain
concrete.
7. What is difference between ready-mix concrete and normal

concrete?

ANS. The main difference is that ready mix concrete is premixed in a central
plant for consistent , high —quality results and delivered to the site in mixer
trucks, while normal (or site —mixed) concrete is mixed on-site using raw
materials.

8. What is the primary function of fibers in fiber-Reinforced concrete

(FRC), and name two types of fibers used.

ANS. The primary function of fibers is to improve the concrete’s tensile
strength , crack resistance, and toughness. Two common types of fibers are
steel fibers and synthetic fibers like polypropylene.

9. State one key advantage and key limitation of using self-

compacting concrete (SCC).

ANS. Key advantages are faster placement and reduce labor costs because
external vibration is not required .A key limitation is the higher cost due to
specialized admixtures and stricter material requirements.

10. Why is a low water-cement ratio and proper curing critical for
high-performance concrete (HPC).

ANS. A low water-cement ratio creates a dense , low —permeability
microstructure, while proper curing ensures sufficient hydration . Both are
critical for achieving HPC's high strength and long-term durability.




UNIT- ViiI- (5 MARKS)

1. What is fiber-reinforced concrete (FRC)? Explain why FRC is

preferred for water-retaining structures and repair work.

Ans- Fiber-reinforced concrete (FRC) is a composite material made by
incorporating short, discrete, and randomly oriented fibers into a standard
concrete or mortar mix.

FRC is preferred for water-retaining structures:

Reduced cracking and permeability: The main advantage of FRC is its
ability to control and reduce crack formation, especially those caused by
drying shrinkage and thermal variations. The fibers act as micro-
reinforcement, bridging fine cracks and preventing them from
propagating. This keeps the cracks tightly closed, which is critical for
minimizing the permeability of the concrete and preventing water
seepage.

Enhanced durability: By limiting crack width, FRC prevents water and
corrosive substances like chlorides from penetrating the concrete matrix.
This protects against freeze-thaw damage and corrosion of any
conventional steel reinforcement that is also present, extending the
structure's service life in aggressive environments.

Cost-effective and sustainable: In many applications, the inclusion of
fibers can reduce or even eliminate the need for traditional steel rebar,
especially for controlling shrinkage and temperature stresses. This lowers
the amount of material required, reduces construction time and labor
costs, and results in a more sustainable solution with a lower carbon
footprint.

Higher tensile and flexural strength: While concrete is strong in
compression, its weakness in tension often leads to failure. The fibers in
FRC provide significantly higher tensile and flexural strength, allowing the
structure to withstand greater internal pressures and bending forces
with a smaller risk of catastrophic failure.

FRC is preferred for water retaining repair work:

Effective crack control: When used in repair overlays or patches, FRCis
highly effective at controlling new cracking caused by shrinkage as the
repair material cures. It also prevents the re-opening of existing cracks,
leading to a more stable and aesthetically pleasing repair.

Enhanced toughness and impact resistance: FRC's improved toughness
and energy absorption make repair patches less susceptible to damage
from impacts and vibrations. This is particularly important for industrial
floors, bridge decks, and other high-traffic areas.

Reduced thickness of overlays: The superior performance of FRC allows




for the placement of thinner overlays and shotcrete applications
compared to traditional concrete repair mortars. This can reduce dead
load and material costs, making repairs more efficient and economical.

« Improved bonding: The fine cracks and minimized permeability of FRC
enhance the bond between the new repair material and the old concrete
substrate. This creates a more cohesive and durable repair that is less
likely to delaminate over time.

« Faster and easier application: Adding fibers directly to the concrete mix
eliminates the time and labor required to place welded wire mesh or
other secondary steel reinforcement. This speeds up the repair process,
especially for complex or irregularly shaped areas.

2. Explain the effect of cold weather on concrete and the
precautions for cold weather concreting?

Ans-
Effects of cold weather on concrete

« Delayed setting and strength gain:
Low temperatures slow the chemical reaction between cement and water
(hydration), which delays hardening and strength gain. A 20°F (10°C) drop in
temperature can double the setting time.

« Reduced durability:
Freezing fresh concrete can permanently reduce its ultimate strength by over
50%. Freezing and thawing cycles can cause internal damage, creating cracks
and making the concrete more vulnerable to water penetration.

« Increased risk of cracking:

« Freezing damage: Water in fresh concrete turns to ice and
expands, damaging the pore structure.

« Thermal cracking: Large temperature differences between the
surface and interior of the concrete can create internal stress,
leading to cracking.

Other issues:

o Frozen water can make mixing difficult and decrease workability.

« Snowfall can increase the water-cement ratio, leading to
segregation and bleeding.

o Frozen ground can heave and push the concrete upward, and the
subsequent thawing can cause it to sink.

Precautions for cold weather concreting
o Prepare materials:

» Heat the mixing water and aggregates, but use caution not to
make them too hot.

« Use air-entrained concrete if the structure will be exposed to
freeze-thaw conditions.




Ensure all surfaces are free of ice and snow before pouring.

Protect fresh concrete:

Insulate the concrete with blankets, straw, or tarpaulins to retain
the heat generated during hydration.

Use heated enclosures for more severe conditions.

Protect the concrete from freezing until it reaches adequate
strength, at least 500 psi.

Keep the concrete from freezing or drying out, and avoid wet
curing.

Manage temperature:

Place concrete when temperatures are as warm as possible during
the day.

Maintain a temperature difference between the concrete's surface
and interior below 35°F (20°C) to prevent thermal cracking.

Avoid rapid temperature changes when removing protective
measures.

Adjust the schedule:

Keep formwork in place longer due




3. Explain the effect of Hot weather on concrete and the precautions for hot
weather concreting?
Ans- Effects of hot weather on concrete
« Rapid setting and slump loss:
Higher temperatures accelerate the hydration of cement, causing the concrete
to set faster and lose its workability (slump) more quickly.
« Increased water demand:
To maintain workability, more water is often added to the mix, which increases
the water-cement ratio, leading to reduced strength and durability.
o Surface cracking:
Rapid moisture evaporation from the surface can cause plastic shrinkage cracks
to form. This happens when the surface dries out before the internal concrete
can set properly.
o Reduced long-term strength:
While the initial setting is faster, the long-term strength can be reduced due to
factors like higher water-cement ratios and the impact of early cracking.
« Poor finishing quality:
The accelerated setting time leaves a shorter window for finishing the surface,
which can lead to defects and poor quality.
o Thermal cracking:
Temperature differences between the hot interior and the cooler exterior can
cause thermal stress and cracking.
Precautions for hot weather concreting
o Cooling materials:
« Use chilled water or ice to mix the concrete.
« Store aggregates in the shade and spray them with water to cool
them.
o Use alow-heat cement if possible.
Planning and timing:
o Schedule the pour for cooler times of the day, such as early
morning or at night.
o Minimize the time between mixing and placing the concrete.
o Cool the subgrade, formwork, and reinforcement before pouring.
During placement:
o Protect the fresh concrete from the sun and wind with covers or
barriers.
« Avoid adding extra water to the mix to compensate for slump
loss; instead, use a retarder admixture.
« Use fog nozzles to keep the concrete surface moist.
After placement:
« Begin curing the concrete as soon as finishing is complete.
« Ensure continuous and adequate moist curing for the entire curing




period, such as by ponding, wet coverings, or a curing compound
(applied after initial moist curing).

4. Describe light weight concrete (LWC), its properties and list its various
applications?
Ans- Lightweight concrete (LWC) is a concrete that is less dense than
traditional concrete, typically achieved by using lightweight aggregates like
expanded shale, clay, or slate. Its key properties include a reduced dead load,
good thermal and sound insulation, and high fire resistance. LWC is used in
various applications, such as structural elements in high-rise buildings, precast
blocks, and insulating roofs, as well as in non-structural uses like filling voids
and creating lightweight screeds.
Properties
« Reduced density:
LWC has a significantly lower density (90-115 Ib/ft® or 1440-1840 kg/m?3)
compared to normal concrete (140-150 Ib/ft® or 2240-2400 kg/m3).
« High strength-to-weight ratio:
Despite being lighter, LWC can be engineered for structural applications with a
compressive strength greater than 2500 psi (17.0 MPa).
o Good thermal insulation:
The porous nature of lightweight aggregates or the use of foaming agents
results in lower thermal conductivity, which improves energy efficiency in
buildings.
o Sound insulation:
The air pockets in the LWC matrix provide good sound dampening, improving
acoustic comfort.
« Fire resistance:
LWC can maintain structural integrity under high temperatures and helps
prevent the spread of fire.
+ Reduced dead load:
Using LWC reduces the overall weight on a structure, which is especially
beneficial in high-rise buildings or when adding floors to existing structures.
Applications
o Structural applications:
o Structural elements in high-rise buildings
o Precast blocks, panels, and concrete
o Bridges, decks, and girders
o Piers
Insulation:
o Insulating flat concrete roofs
« Insulating water pipes
o Walls and partition walls




Filling and leveling:
o Filling voids
« Sub-screeds and under-floor voids
« Reinstatement of temporary road trenches
Other applications:
o Floating structures like docks and pontoons
» Protecting steel reinforcement from fire and corrosion
« Creating lightweight traffic lanes

5. Define Ready Mix Concrete (RMC) and explain its advantages and
disadvantages?

Ans- Ready Mix Concrete (RMC) is a type of concrete that is manufactured in a
central plant with a predetermined mix of cement, aggregates, water, and
admixtures

Advantages

« Consistent quality:
Produced in a controlled environment, ready-mix concrete has superior,
consistent quality compared to site-mixed concrete.

o Time-saving:
It significantly speeds up construction because it arrives at the site ready to be
poured, eliminating on-site mixing time.

o Cost-effective:
While the initial cost may be higher, it can reduce overall project costs by
lowering labor costs and material wastage.

o Environmentally friendly:
It reduces noise and air pollution at the site, and proper handling in the plant
can lead to less cement usage and waste.

+ Reduced waste:
Materials are mixed to exact requirements, minimizing wastage of basic
materials on-site.

o No storage needed:
It eliminates the need to store raw materials on-site, saving space.

o Less labor:
Requires less manpower for mixing, which also reduces supervision costs and
the potential for human error.
Disadvantages

« Higher initial cost:
The price can be more expensive due to transportation and specialized
equipment costs.

o Transit delays:
Delays during transportation can occur, potentially affecting the project's




schedule.

» Segregation risk:
If not handled or poured correctly after delivery, the concrete can segregate,
compromising its quality.

o Quality control challenges:
Although produced under controlled conditions, maintaining quality depends
on proper handling and transportation to the site.

« Limited versatility for remote locations:
It may not be the best option for very small projects or those with limited.

UNIT-VIII- (10 MARKS)

1.Define special concrete. Explain three types of special

concrete, their key properties, and applications?

Ans- Special concrete meets specific performance requirements
beyond standard concrete using special materials or techniques.
Three types of special concrete are:

o High-Performance Concrete (HPC): Characterized by high
strength, durability, low permeability, and resistance to
environmental factors. Uses pozzolans like silica fume and fly
ash, along with super plasticizers. Used in high-rise buildings,
long-span bridges, and structures requiring long-term
durability.

Properties: Offers very high compressive strength (often exceeding
60 MPa), low permeability, and excellent durability. It is typically
created using supplementary cementitious4 materials (SCMs) like
silica fume or fly ash, along with super plasticizers, to reduce the
water-cement ratio while maintaining workability.

Applications: Used in high-rise buildings, long-span bridges, and
infrastructure projects where high strength and long-term durability
are critical.

o Self-Compacting Concrete (SCC): Flows and settles under its
own weight without vibration. Has high fluidity and stability due
to super plasticizers and viscosity-modifying agents. Used for
heavily reinforced sections and complex formwork, offering faster
construction and better surface finish.

o Properties: Possesses high fluidity and stability, allowing it to
flow and consolidate under its own weight without external
vibration. This is achieved using super plasticizers and
viscosity-modifying admixtures.




o Applications: Ideal for complex formwork, heavily reinforced
structures, and areas with difficult access where traditional
vibration is impractical or impossible. It leads to faster
construction and a superior surface finish.

o Fiber-Reinforced Concrete (FRC): Contains randomly
distributed fibers (steel, glass, or synthetic) to improve tensile
strength, ductility, and crack resistance. Applied in industrial
flooring, pavements, and precast products.

Properties: Contains a uniform distribution of discontinuous fibers
(e.g., steel, glass, or synthetic) throughout the mix. These fibers act
as crack arresters, significantly improving the concrete's tensile
strength, ductility, and resistance to cracking and impact.
Applications: Commonly used for industrial flooring, pavements,
tunnel linings, and precast products where enhanced toughness and
durability are required.

2. Describe the main problems associated with
concreting in both hot and cold weather. Briefly

explain the precautions required for each scenario.
Ans- . Hot Weather Concreting:
o Problems:

o Increased Water Demand and Rapid Slump Loss: High
temperatures and rapid evaporation increase the need
for water, which, if not managed, can cause significant
loss of workability.

o Accelerated Setting Time: The heat accelerates the rate
of hydration, causing the concrete to set more quickly.
This leaves less time for transportation, placing, and
finishing, potentially leading to "cold joints".

o Plastic Shrinkage Cracking: Rapid surface evaporation
before bleeding water can replenish the surface
moisture can cause plastic shrinkage cracks.

o Reduced Strength and Durability: Rapid hydration can
result in lower long-term strength and increased
permeability, affecting durability.

o Precautions:

o Use cooled aggregates and chilled water during
mixing.S

o Place concrete during cooler periods of the day, such as
evening or night.




Employ set-retarding admixtures.

Provide sunshades and windbreaks to minimize rapid
drying.

Ensure proper and continuous curing immediately after
finishing.

Cold Weather Concreting:
o Problems:

o

Delayed Setting and Strength Gain: Low temperatures
slow the chemical reactions of hydration, delaying the
concrete's setting and strength development.
Freezing: If fresh concrete freezes before it has gained
sufficient strength (around 3.5 MPa), the expansion of
water can cause significant damage, leading to
permanent strength loss and cracking.

Thermal Cracking: When concrete is heated and then
rapidly cooled, the resulting temperature differential
can cause cracking.

e Precautions:

o

Heat mixing water and aggregates to ensure the
concrete temperature stays above the minimum
required limit.

Use rapid hardening cements or accelerating
admixtures like calcium chloride (with caution, as it can
affect corrosion) to speed up hydration.

Protect freshly placed concrete with insulating blankets,
heated enclosures, or steam curing to maintain
warmth.

Avoid placing concrete on frozen ground or surfaces.
Use air-entraining admixtures to improve the concrete's
resistance to freeze-thaw cycles.

END




