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Aim of the Subject
1) This course is offered in fifth semester of B.E. programme in Civil
Engineering as a professional core subject.
2) This course emphasizes on the advanced construction
techniques, equipments and practices.
.
Objective of the Subject

•

•
•

To impart knowledge of the various construction techniques, practices and
equipments.
To attain adequate knowledge in erection of steel trusses and lying of brick.
To attain adequate knowledge in various tunneling techniques and piling
techniques.
To impart knowledge on erecting light weight components on tall structures.

AP
P

•

• To introduce the students to advanced earthwork equipments.
Industrial / Practical connectivity of the subject

CO
R

1. Building construction machines are used in a wide variety of construction of
building projects. They include machineries like bulldozers, cranes, backhoes,
loaders etc, including small machines and tools like air hammers, air compressors,
jack hammers, elevators, generators, chippers etc.

2. Bucket-wheel excavators are heavy equipment used in surface mining and

U

civil engineering work.

3. Dragline excavation systems are heavy equipment used in civil engineering

.

ST

and surface mining.

v
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SCAD GROUP OF INSTITUTIONS
Department of CIVIL Engineering
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Name of the Subject& Code: CONSTRUCTION TECHNIQUES,
EQUIPMENT AND PRACTICE &CE 6506
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1. Peurifoy, R.L., Ledbetter, W.B. and Schexnayder, C., "Construction Planning,
Equipment and Methods", 5th Edition, McGraw Hill, Singapore, 1995.
2. Arora S.P. and Bindra S.P., "Building Construction, Planning Techniques and Method
of Construction", Dhanpat Rai and Sons, 1997. "Concrete Technology, Theory and
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U

CO
R

fresh and hardened concrete
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Specifications, details and sequence
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Cements , Grade of cements,
concrete
chemicals
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Applications
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roof

Techniques of Box jacking , Pipe
Jacking
under water construction of
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diaphragm walls and basement
Piling techniques , well and
caisson,

sinking cofferdam , cable
anchoring and grouting

U

shoring for deep cutting , well
points ,

driving diaphragm walls, sheet
piles

Dewatering and stand by Plant
equipment for underground open
ex ca vat i on.
Tunneling techniques
Launching girders, bridge decks,
off shore platforms
special forms for shells, techniques
viii
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structures,
Material handling
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Equipment and conveyors

Selection of equipment
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28

earth moving operations, types of
35

5

earthwork equipment, tractors,

motor graders, scrapers, front end
waders, earth movers

5

37

5

38

5

Equipment for foundation and pile
driving.

U

36

.
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Equipment for compaction,
batching and mixing and concreting

Equipment for material handling
erection of
and
structures
,Equipment for dredging, trenching,
tunneling,

Faculty In charge

HOD
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UNIT –I
CONCRETE TECHNOLOGY
PART- A
1. What is the chemical composition of cement?
Chemical composition of cement is lime, silica, alumina, calcium sulphate, Iron
oxide, Magnesium oxide, Sulphur trioxide, Alkali oxides.
x

Ordinary Portland cement

x

High alumina cement

x

PortlandPozzolana cement

x

Quick setting cement

3.

AP
P

2. List various types of cement.

What is grade of cement? List any three grades of cement with their

strengths. (AUC:Nov Dec-2010)

Grade of cement represents the specific 28 days compressive strength. The

CO
R

following three grades are given along with their compressive strengths
33 Grade OPC –33 MPa

43 Grade OPC – 43 MPa
53 Grade OPC – 53 MPa

4. Give step by step method of manufacture of cement by wet
process.(AUC:April- May-2011)
Limestone is first crushed

x

Mixed with clay or shale and ground

x

The ground material is corrected and mixed with water

ST

U

x

x

Corrected slurry is sprayed on to the upper end of a rotary kiln Slurry looses
moisture and forms as flakes

Clinker forms

x

Clinker is cooled and gypsum is formed

.

x

5. What is meant by curing of concrete and why is it done on concrete?
(AUC:April- May-2010)
In order to prevent the loss of water from the surface due to evaporation or
otherwise it has to be retained for which certain measures are taken which is called
curing.
6.What is a slump test?
.
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It is the most commonly used method of measuring consistency of concrete. This
test can be conducted in the field or in laboratory. This test is not suitable for very wet
or dry climate.
7.What is meant by hydration of cement?
Cements used for making concrete have the property of reacting chemically with
water in an exothermic process called hydration that results in water treatment
products.
8.Write any three non destructive testing methods and four destructive conducted
NDT:
x

Radioactive method

x

Frequency method

x

Nuclear method

x

Ultrasonic pulse velocity

x

Rebound hammer test

AP
P

in concrete. (AUC:May-June2012)

CO
R

DestructiveTesting:
x

Compression test

x

Tensile strength

x

Density

x

Modulus of elasticity

9. State the importance of w ater cement ratio. (AUC:Nov Dec-2009)

U

The strength of concrete is only dependent upon water cement ratio provided the
mix is workable. W hen the water cement ratio is below the practical limit the strength of

ST

the concrete falls rapidly due to introduction of air voids . High water cement ratio is
required when hand compacted and low water cement ratio when a vibrator is used.

10.What is the test to be conducted on fresh concrete? (AUC:Nov Dec-

09)(AUC:Nov Dec-2010)
Slump test

.

x

x

Compaction factor Test

x

Flow test

x

Kelly ball test

11.How are bond stones placed in stone masonry? And what is the significance
of bonding in masonry?(AUC:NovDec-09) (AUC:MayJune-2012)
In stonework some stones at regular intervals are placed at right cross the wall.
Such stones are known as bond stone. Significance of bonding is that bricks are
.
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interlocked or joined and the adhesion of mortar to the bricks is ensured through proper
bonding.
12.Write the properties of cement?
x

Best binding material

x

High plastic properties

x

Offers high strength to masonry

x

Hardens in short time

13.What do you mean by admixtures?
Admixtures are chemicals added along with the ingredients of concrete or

AP
P

afterwards to get the required mix to fit in for the desired strength and quality.
14. What is the use of chemicals as retarders in concrete? (AUC:April-May-2010)
A retarder is an admixture which slows the process of hydration because of that
the concrete remains plastic and workable.

15. What are the raw materials used in the manufacture of cement? (AUC: AprilMay- 2011)
Limestone

x

Clay

x

Iron ore

x

bauxite

x

Clinker

PART-B

ST

U

CO
R

x

1.Explain the NDT method of testing concrete. (AUC: Nov-Dec 2010) (AUC: Nov-

Dec 2009)

At present, standard method of determination strength of hardened concrete

.

consist of testing of concrete cubes (03 Nos. of 150X150X150 mm) in compression
testing machine following the std. test method IS: 516. In case of PQC for rigid
pavement, beam specimens are broken for flexural strength. The strength tests,
regardless of the type, are excellent for determining the criteria of quality & quality
control during construction, but they leave a lot to be desired. The main disadvantage of
such tests are delay in obtaining test results, the fact that the test specimen may not be
truly representative of the Concrete in a structure, the necessity of stressing the test
specimen to failure, the lack of reproducibility in the test results and the relativity high

.
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cost of testing & wastage of concrete in form of cubes.
For the NDT tests to monitor the service behaviour of concrete structures over a
long period, it was imperative that these tests be non-destructive. This approach,
though new for the testing of concrete, had long been used in the testing of metals in
petroleum exploration & refining projects. The direct determination of strength implies
that concrete specimen must be loaded to failure; it becomes clear that non-destructive
methods of testing cannot be expected to yield absolute value of strength.
These methods, therefore, attempt to measure some other property of concrete
from which an estimate on its strength, its durability and its elastic parameters is

AP
P

obtained. Such properties of concrete are its hardness, rebound number and its ability
to allow ultrasonic pulse velocity to propagate through it. The electrical properties of the
concrete, allow us to estimate its moisture content, density, thickness and its cement
content. Based on above, various nondestructive methods of testing concrete have
been developed.

Popular NDT Tests for Concrete Used in field are:
Rebound Hammer Test- RH Test

2.

Ultrasonic Pulse Velocity- UPV Test

3.

Combined Method UPV & RH Test

4.

Core Extraction for Compressive Strength Test

5.

Ingredient Analysis of Concrete Core

6.

Concrete Cover Measurement by Laser Based Inst.

CO
R

1.

x

U

1. Rebound Hammer–RH (Schmidt) Test

The Schmidt Rebound Hammer is principally a surface hardness tester with little
apparent theoretical relationship between the strength of concrete and the

ST

Rebound number of the hammer.

x

However, within limits, empirical correlations have been established between
strength properties & rebound number. This correlation between the concrete
strength and rebound number is required to be established at site/field

.

laboratories before it is used for strength estimation of concrete.

x

Sometimes it is referred as field calibration of rebound hammer. Lab calibration
are based on Brinell hardness & Rebound Nos. are checked on std. calibrated
Anvil for the purpose.

x

Proper site calibrations eliminate the lab calibration, which is for the checking of
hammer performance.

Rebound Number and Compressive Strength
.
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There is a general correlation between compressive strength of concrete and the
hammer rebound number.

x

Coefficients of variation for compressive strength for a wide variety of specimens
averaged 25%. The large deviations in strength can be narrowed down
considerably by proper calibration of the hammer, which allows for various
variables discussed earlier.

x

By consensus, the accuracy of estimation of compressive strength of test
specimens cast, cured, and tested under laboratory conditions by a properly
calibrated hammer lies between ±15 and ±20%. However, the probable accuracy

Limitations and Usefulness
x

AP
P

of prediction of concrete strength in a structure is ±25%.

It cannot be overstressed that this instrument must not be regarded as a
substitute for standard compression tests but as a method for determining the
uniformity of concrete in the structures and comparing one concrete by the
Schmidt hammer within an accuracy of ±15 to ±20% may be possible only for

CO
R

specimens cast, cured, and tested under identical conditions as those from which
the calibration curves are established.
x

The prediction of strength of structural concrete by using calibration charts based
on the laboratory test is not recommended.

2. Ultrasonic Pulse Velocity-UPV Test

The test instrument consists of a means of producing and introducing a wave

U

pulse into the concrete and a means of sensing the arrival of the pulse and accurately
measuring the time taken by the pulse to travel through the concrete.
Portable ultrasonic testing equipments are available. The equipment is portable,

ST

x

simple to operate, and includes rechargeable battery and charging unit. Typically,
pulse times of up to 6500 no’s can be measured with 0.1-os resolution. The

measured travel time is prominently displayed.

The instrument comes with a set of two transducers, one each for transmitting

.

x

and receiving the ultrasonic pulse. Transducers with frequencies of 25 to 100

KHz are usually used for testing concrete.
x

These transducers primarily generate compression waves at predominantly one
frequency, with most of the wave energy directed along the axis normal to the
transducer face.

Factors Affecting UPV Test
The factors affecting the pulse velocity can be divided into two categories: (1)
.
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factors resulting directly from concrete properties; and (2) other factors. These
influencing factors are discussed below:
Effects of Concrete Properties
1. Aggregate Size, Grading, Type, and Content
2. Cement Type
3. Water-Cement Ratio
4. Admixtures
5. Age of Concrete
Applications of UPV Tests
1. Estimation of Strength of Concrete
2. Establishing Homogeneity of Concrete
3. Studies on the Hydration of Cement
4. Studies on Durability of Concrete

CO
R

5. Measurement of Surface Crack Depth

AP
P

The applications of pulse velocity method on a concrete structure are:

2.What are concrete chemicals? Explain in details and discuss its uses.
(AUC:May June-2012)
x

Concrete is a mixture of cement (11%), fine aggregates (26%), coarse
aggregates (41%) and water (16%) and air (6%).

x

Concrete a composite man-made material is the most widely used building

U

material in the construction industry. It consists of a rationally chosen mixture of
binding material such as lime or cement, well graded fine and coarse aggregates,
water and admixtures.
In a concrete mix, cement and water form a paste or matrix which in addition to

ST

x

filling the voids of the fine aggregate, coats the surface of fine and coarse
aggregates and binds them together.

x

The matrix is usually 22-34% of the total volume. Freshly mixed concrete before

.

set is known as wet or green concrete whereas after setting and hardening it is
known as set or hardened concrete.

Based on their functions, admixtures can be classified into the following five major
categories:

.

x

Retarding admixtures

x

Accelerating admixtures

x

Super plasticizers
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x

Water reducing admixtures

x

Air-entraining admixtures

Retarding Admixtures
x

Retarding admixtures slow down the hydration of cement, lengthening set time.

x

Retarders are beneficially used in hot weather conditions in order to overcome
accelerating effects of higher temperatures and large masses of concrete on
concrete setting time.

x

Because most retarders also act as water reducers, they are frequently called
water-reducing retarders.
As per chemical admixture classification by ASTM-ASTM C 494, type B is simply

AP
P

x

a retarding admixture, while type D is both retarding and water reducing,
resulting in concrete with greater compressive strength because of the lower
water-cement ratio.
x

Retarding admixtures consists of both organic and inorganic agents. Organic
retardants include unrefined calcium, sodium, NH4, salts of lignosulfonic acids,

x

CO
R

hydro carboxylic acids, and carbohydrates.

Inorganic retardants include oxides of lead and zinc, phosphates, magnesium
salts, fluorates and borates.

Accelerating admixtures
x

Accelerators shorten the set time of concrete, allowing a cold-weather pour, early
removal of forms, early surface finishing, and in some cases, early load

x

U

application.

Proper care must be taken while choosing the type and proportion of

ST

accelerators, as under most conditions, commonly used accelerators cause an
increase in the drying shrinkage of concrete.

x

Calcium chloride is a common accelerator, used to accelerate the time of set and

the rate of strength gain.
It should meet the requirements of ASTM D 98. Excessive amounts of calcium

.

x

chloride in concrete mix may result in rapid stiffening, increase in drying

shrinkage and corrosion of reinforcement.
x

In colder climates, calcium chloride should not be used as an anti-freeze. Large
amount of calcium chloride is required to lower the freezing point of the concrete,
which may ruin the concrete.

Super plasticizers

.
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.

Super

plasticizers,

also

known

as

plasticizers,

include

water-reducing

admixtures.
x

Compared to what is commonly referred to as a “water reducer” or “mid-range
water reducer”, super plasticizers are “high-range water reducers”.

x

High range water reducers are admixtures that allow large water reduction or
greater flow ability without substantially slowing set time or increasing air
entrainment.

x

Each type of super plasticizer has defined ranges for the required quantities of
concrete mix ingredients, along with the corresponding effects. They can

AP
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maintain a specific consistency and workability at a greatly reduced amount of
water.
x

Dosages needed vary by the particular concrete mix and type of super plasticizer
used. They can also produce a high strength concrete. As with most types of
admixtures, super plasticizers can affect other concrete properties as well. The
supplier.

CO
R

specific effects, however, should be found from the manufacturer or concrete
Water reducing admixtures
x

Water reducing admixtures require less water to make a concrete of equal slump,
or increase the slump of concrete at the same water content. They can have the
side effect of changing initial set time.

x

Water reducers are mostly used for hot weather concrete placing and to aid

x

U

pumping.

A water-reducer plasticizer, however, is a hygroscopic powder, which can entrain

ST

air into the concrete mix via its effect on water’s surface tension, thereby also,
obtaining some of the benefits of air-entrainment.

Air-entraining admixtures
x

Air-entraining agents entrain small air bubbles in the concrete. The major benefit

.

of this is enhanced durability in freeze-thaw cycles, especially relevant in cold

climates.

x

While some strength loss typically accompanies increased air in concrete, it
generally can be overcome by reducing the water-cement ratio via improved
workability (due to the air-entraining agent itself) or through the use of other
appropriate admixtures.

x

As always, admixtures should only be combined in a concrete mix by a
competent professional because some of them can interact in undesirable ways.

.
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Bonding admixtures
x

Bonding admixtures including addition of compounds and materials such as
polyvinyl chlorides and acetates, acrylics and butadiene-styrene co-polymers,
can be used to assist in bonding new / fresh concrete with old / set concrete.

x

Colouring agents have become more commonly used, especially for patios and
walkways. Most are surface applied and often have the additional effect of
surface hardening.

x

Such surface applied colouring admixtures generally should not be used on airentrained concrete. Integrally coloured concrete is also available.

x

AP
P

Waterproofing and damp proofing admixtures

Water proofing and damp proofing admixtures including soaps, butyl stearate,
mineral oil and asphalt emulsions, are used to decrease the amount of water
penetration into the larger pores of concrete.

x

“Antifreeze” admixtures typically are accelerators used in very high doses, with a
corresponding high price, to achieve a very fast set-time, though they do not

CO
R

have properties to protect against freezing on their own.
3. Explain various steps in manufacturing of concrete.(AUC: May June-2012)
The stages of concrete production are:
i. Batching or measurement of materials
ii. Mixing

iii. Transporting

U

iv. Placing

v. Compacting

ST

vi. Curing

vii. Finishing

Batching
x

For good quality concrete a proper and accurate quantity of all the ingredients

.

should be used. The aggregates, cement and water should be measured with an

accuracy of ± 3 per cent of batch quantity and the admixtures by 5 per cent of the

batch quantity.
x

There are two prevalent methods of batching materials, the volume batching and
the weigh batching.

x

The factors affecting the choice of batching method are the size of job, required
production rate, and required standards of batching performance.For most
important works weigh batching is recommended.

.
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1. Volume Batching :
x

In this method cement, sand and coarse aggregates are batched by volume. One
bag of cement weighs 50kg and its volume is 35 litres.

x

The required volumes of sand and coarse aggregates are calculated for a
desired mix, which is usually specified by weight.

x

A gauge box is made with wooden plates and proportions of aggregates are
worked out in terms of the number of volumes of gauge box.

x

The quantity of water required for making concrete is determined after deciding
the w/c ratio. For e.g., if the w/c is to be 0.5, then water required for 1 bag of

AP
P

cement is 0.5* 50 – 25kg, which is equal to 25 litres, suitable measure is used to
select the required quantity of water.
x

While deciding the volume of sand required, allowance should be made for
bulking of sand. Volume batching is not ideal method of batching.

2. Weigh Batching:

This is the recommended method of batching. A weighing platform is used in the

CO
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field to get correct proportions of aggregates and water. Large weigh batching plants
have automatic weighing equipment.
Mixing:
x

In order to mix the ingredients of concrete thoroughly, sand, coarse aggregates
and cement are first dry mixed.

x

Then required quantity if water is gradually added and wet mixing is carried out

U

till uniform plastic concrete is obtained. Two methods of mixing are:
Hand mixing

ST

Machine mixing

The different types of machine mixing are as follows:
a. Tilting mixers

b. Non-tilting Mixer

.

c. Reversing Drum Mixer
d. Pan-type or Stirring Mixer
e. Transit Mixer

Transporting
x

Concrete should be transported to the place of deposition at the earliest without
the loss of homogeneity obtained at the time of mixing.

x

A maximum of 2 hours from the time of mixing is permitted if trucks with agitator
and 1 hour if trucks without agitators are used for transporting concrete.

.
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.

Also it should be ensured that segregation does not take place during
transportation and placement.

x

The methods adopted for transporting concrete depend upon the size and
importance of the job, the distance of the deposition place from the mixing place,
and the nature of the terrain.

x

Some of the methods of transporting concrete are as below:

a. Mortar Pan
b. Wheel Barrow
d. Dumper
e. Bucket and Ropeway
f. Belt conveyor
g. Skip and Hoist
h. Pumping
Placing

To achieve quality concrete it should be placed with utmost care securing the

CO
R

x

AP
P

c. Chutes

homogeneity achieved during mixing and the avoidance of segregation in
transporting.
x

Research has shown that a delayed placing of concrete results in a gain in
ultimate compressive strength provided the concrete can be adequately
compacted.

For dry mixes in hot weather delay of half to one hour is allowed whereas for wet

U

x

mixes in cold weather it may be several hours. The various situations in which

ST

concrete is placed are discussed below.
Compaction
x

After concrete is placed at the desired location, the next step in the process of

.

concrete production is its compaction.

x

Compaction consolidates fresh concrete within the moulds or frameworks and

around embedded parts and reinforcement steel. Considerable quantity of air is
entrapped in concrete during its production and there is possible partial
segregation also.
x

Both of these adversely affect the quality of concrete. Compaction of the
concrete is the process to get rid of the entrapped air and voids, elimination of
segregation occurred and to form a homogeneous dense mass.

.
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It has been found that 5 per cent voids in hardened concrete reduce the strength
by over 30 per cent and 10 per cent voids reduce the strength by over 50 per
cent. Therefore, the density and consequently the strength and durability of
concrete largely depend upon the degree of compaction.

x

For maximum strength driest possible concrete should be compacted 100 per
cent.Compaction is achieved by imparting external work over the concrete to
overcome

th e

internal

friction

between

th e

particles

forming

th e

concrete,between concrete and reinforcement and between concrete and forms
and by reducing the air voids to a minimum.
The compaction of concrete can be achieved by the following methods.

1. Hand Compaction
2. Compaction by Vibration
a. Needle Vibrator
b. Formwork Vibrator
3. Compaction by Spinning

CO
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4. Compaction by Jolting

AP
P

x

5. Compaction by Rolling
Curing and finishing
x

Cement gains strength and hardness because of the chemical action between
cement and water. This chemical reaction requires moisture, favorable
temperature and time referred to as the curing period.
Concrete may be kept moist by a number of ways. The methods consist in either

U

x

supplying additional moisture to concrete during early hardening period by

ST

ponding, spraying, sprinkling, etc. or by preventing loss of moisture from
concrete by sealing the surface of concrete by membrane formed by curing
compounds.

x

Following are some of the prevalent methods of curing.

.

1. Water Curing – spraying of water , covering the surface with gunny bags,
ponding

2. Steam Curing
3. Curing by Infra Red Radiation:
4. Electrical Curing
5. Chemical Curing
4. Explain the dry and wet process of cement with neat sketches and flow
chart.(Or)Describe the process of cement manufacturing with neat
.
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diagram(AUC:May June-13)
x

Calcareous and argillaceous raw materials are used in the manufacture of
Portland cement. The calcareous materials used are cement rock, limestone,
marl, chalk and marine shell. The argillaceous materials consist of silicates of
alumina in the form of clay, shale, slate and blast furnace slag.

x

From the above materials, others like lime, silica, alumina, iron oxide and small
quantities of other chemicals are obtained. Cement can be manufactured either

.

ST

U

CO
R

AP
P

by dry process or wet process.

The production of cement takes place with several steps:

.

x

Quarrying of limestone and shale

x

Dredging the ocean floor for shells

x

Digging for clay and marl
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x

Grinding

x

Blending of components

x

Fine grinding

x

Burning

x

Finish grinding

x

Packaging and/or shipping

Quarrying, Dredging, and Digging
x

Quarrying of limestone and shale is accomplished by using explosives to blast
the rocks from the ground.
After blasting, huge power shovels are used to load dump trucks or small railroad

AP
P

x

cars for transportation to the cement plant, which is usually nearby.
x

The ocean floor is dredged to obtain the shells, while clay and marl are dug out
of the ground with power shovels. All of the raw materials are transported to the
plant.

Grinding

After the raw materials have been transported to the plant, the limestone and

CO
R

x

shale which have been blasted out of the quarry must be crushed into smaller
pieces.
x

Some of the pieces, when blasted out, are quite large. The pieces are then
dumped into primary crushers which reduce them to the size of a softball.

x

The pieces are carried by conveyors to secondary crushers which crush the

U

rocks into fragments usually no larger than 3/4 inch across.
Blending

After the rock is crushed, plant chemists analyze the rock and raw materials to

ST

x

determine their mineral content.

x

The chemists also determine the proportions of each raw material to utilize in
order to obtain a uniform cement product.

The various raw materials are then mixed in proper proportions and prepared for

.

x

fine grinding.

Fine Grinding
When the raw materials have been blended, they must be ground into a fine powder.
This may be done by one of two methods:
Wet process
Dry process

.
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The wet process of fine grinding is the older process, having been used in
Europe prior to the manufacture of cement in the United States.

x

This process is used more often when clay and marl, which are very moist, are
included in the composition of the cement. In the wet process, the blended raw
materials are moved into ball or tube mills which are cylindrical rotating drums
which contain steel balls.

x

These steel balls grind the raw materials into smaller fragments of up to 200 of
an inch. As the grinding is done, water is added until a slurry (thin mud) forms,
and the slurry is stored in open tanks where additional mixing is done.
Some of the water may be removed from the slurry before it is burned, or the

AP
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x

slurry may be sent to the kiln as is and the water evaporated during the burning.
x

The dry process of fine grinding is accomplished with a similar set of ball or tube
mills; however, water is not added during the grinding. The dry materials are
stored in silos where additional mixing and blending may be done.

Burning

Burning the blended materials is the key in the process of making cement. The

CO
R

x

wet or dry mix is fed into the kiln, which is one of the largest pieces of moving
machinery in the industry.
x

It is generally twelve feet or more in diameter and 500 feet or more in length,
made of steel and lined with firebrick.

x

It revolves on large roller bearings and is gradually slanted with the intake end

x

U

higher than the output end.

As the kiln revolves, the materials roll and slide downward for approximately four

ST

hours.
x

In the burning zone, where the heat can reach 3,000 degrees Fahrenheit, the
materials become incandescent and change in colour from purple to violet to
orange.

Here, the gases are driven from the raw materials, which actually change the

.

x

properties of the raw materials. W hat emerges is “clinker” which is round, marblesized, glass-hard balls which are harder than the quarried rock. The clinker is

then fed into a cooler where it is cooled for storage.
Finish Grinding
x

The cooled clinker is mixed with a small amount of gypsum, which will help
regulate the setting time when the cement is mixed with other materials and
becomes concrete.

.
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Here again there are primary and secondary grinders. The primary grinders leave
the clinker , ground to the fineness of sand, and the secondary grinders leave the
clinker ground to the fineness of flour, which is the final product ready for
marketing.

Packaging/Shipping
x

The final product is shipped either in bulk (ships, barges, tanker trucks, railroad
cars, etc.) or in strong paper bags which are filled by machine.

x

Minimum weight of cement bags available in market are 50 kg. Storage of
cement should be done in a proper storage yard / silo.

AP
P

5.(i) What are the factors to be considered for mix design? Discuss.

(ii) Write the step by step procedure of mix design by IS method. (AUC:April May
2010).

(i) Factors to be considered for mix design
A. Water/cement ratio
x

Water to cement ratio (W /C ratio) is the single most important factor governing

x

CO
R

the strength and durability of concrete.

Strength of concrete depends upon W /C ratio rather than the cement
content. Abram’s law states that higher the water/cement ratio, lower is the
strength of concrete.

x

As a thumb rule every 1% increase in quantity of water added, reduces the
strength of concrete by 5%. A water/cement ratio of only 0.38 is required for

U

complete hydration of cement.
B. Cement content

Cement is the core material in concrete, which acts as a binding agent and

ST

x

imparts strength to the concrete.

x

From durability considerations cement content should not be reduced below
300Kg/m3 for RCC. IS 456 –2000 recommends higher cement contents for more

.

severe conditions of exposure of weathering agents to the concrete.

C. Relative proportion of fine, coarse aggregates gradation of aggregates
a. Coarse aggregate (Metal): These are particles retained on standard IS 4.75mm
sieve.
b. Fine aggregate(Sand): These are particles passing standard IS 4.75mm sieve.
D. Use of admixtures
(ii) Write the step by step procedure of mix design by IS method.

.
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1. Determine the mean target strength ft from the specified characteristic compressive
strength at 28-day fck and the level of quality control.
ft = fck + 1.65 S
where, S is the standard deviation obtained from the Table of approximate contents
given after the design mix.
2. Obtain the water cement ratio for the desired mean target using the empirical
relationship between compressive strength and water cement ratio so chosen is
checked against the limiting water cement ratio. The water cement ratio so chosen is
checked against the limiting water cement ratio for the requirements of durability given

AP
P

in table and adopts the lower of the two values.

3. Estimate the amount of entrapped air for maximum nominal size of the aggregate
from the table.

4. Select the water content, for the required workability and maximum size of
aggregates (for aggregates in saturated surface dry condition) from table.

5. Determine the percentage of fine aggregate in total aggregate by absolute volume

CO
R

from table for the concrete using crushed coarse aggregate.

6. Adjust the values of water content and percentage of sand as provided in the table for
any difference in workability, water cement ratio, grading of fine aggregate and for
rounded aggregate the values are given in table.

7. Calculate the cement content form the water-cement ratio and the final water content
as arrived after adjustment. Check the cement against the minimum cement content

U

from the requirements of the durability, and greater of the two values is adopted.
8. From the quantities of water and cement per unit volume of concrete and the
percentage of sand already determined in steps 6 and 7 above, calculate the content of

.

ST

coarse and fine aggregates per unit volume of concrete from the following relations:

where V = absolute volume of concrete = gross volume (1m3) minus the volume of
entrapped air
Sc = specific gravity of cement
W = Mass of water per cubic meter of concrete, kg
C = mass of cement per cubic meter of concrete, kg
p = ratio of fine aggregate to total aggregate by absolute volume

.
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fa, Ca = total masses of fine and coarse aggregates, per cubic meter of concrete,
respectively, kg,
Sfa, Sca = specific gravity of saturated surface dry fine and coarse aggregates,
respectively
9. Determine the concrete mix proportions for the first trial mix.
10. Prepare the concrete using the calculated proportions and cast three cubes of 150
mm size and test them wet after 28-days moist curing and check for the strength.
11. Prepare trial mixes with suitable adjustments till the final mix proportions are arrived
at.

AP
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6.(i)Explain briefly about extreme w eather concreting.

(ii)Explain the procedure of various test on concrete. (AUC:April May 2010).
(i)Explain briefly about extreme w eather concreting.
In

countries

which

experience

extreme

weather

conditions

special

problems are encountered in preparation, placement and curing of
concrete. India has regions of extreme hot weather (hot-humid and hot-

CO
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arid) as well as cold weather.
Hot w eather concreting

Special problems are encountered in the preparation, placement and
curing of concrete in hot weather. High tem perature result in
Rapid hydrat ion of cem ent

x

Increased evaporation of mixing water

x

Greater m ixing water demand

x

Large volum e changes in concrete resulting in cracks.

x

Reduction in strength.

ST

U

x

The climatic factors affecting concrete in hot w eather are
High am bient tem perature

x

Reduced relative humidity

x

Increased wind velocity

.

x

Problems associated w ith hot w eather concreting shall be addressed
as follow s

.

x

Controlling the tem perature of concrete ingredients

x

Suitable proportioning of concrete mixes.

x

Controlling the tem perature of concrete as placed.

x

Controlling the processes such as concrete production and delivery

x

Carrying out ef f ective prot ect ion and curing of placed concret e.
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Controlling the temperature of concrete ingredients
x

The m ost direct approach to keep concrete temperature down is by
controlling the temperature of its ingredients.

x

The contribution of each ingredient to the tem perature of concrete is a
function of the temperature, specific heat and quantity used of that
ingredient.

x

The aggregates and mixing water exert the most pronounced effect on
tem perature of concrete.

Cold w eather concreting
The production of concrete in cold weather introduces special and

AP
P

x

peculiar problems which do not arise while concreting at norm al
tem peratures.
x

Quite apart from the problems associated with setting and hardening
of cement concrete, severe dam age m ay occur if concrete which is still
in the plastic state is exposed to low tem perature, thus causing ice

x

CO
R

lens es t o f orm and ex pans ion t o occ ur wit hin t he pore st ruct ure.
Hence it is essential to keep the tem perature of the concrete above a
minimum value before it is placed in the form work. After placing,
concrete m ay be kept above a certain tem perature with the help of
proper insulating m ethods before the protection is rem oved.
x

During periods of low am bient temperature, special techniques are to

U

be adopted to cure the concrete while it is in the form work or after its
removal.

The Precautions to be taken and m ethods adopted for concreting in

ST

x

sub-zero t em perat ure is list ed below.

x

Utilization of t he heat developed by the h ydrat ion of cem ent and
practical methods of insulation.

Select ion of suit able t ype of cem ent

.

x
x

Economical heating of materials of concrete

x

Admixtures of anti-freezing materials

x

Electrical heating of concrete mass

x

Use of air-entraining agents

(ii)Explain the procedure of various test on concrete.
Slump Test

.
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made concre ab
tele. .The
This test is performed to check the consistency of freshly
slump test is done to make sure a concrete mix is work

x

The measured slump must be within a set range, or tolerance, from the target
slump.

x

Workability of concrete is mainly affected by consistency i.e. wetter mixes will
be more workable than drier mixes, but concrete of the same consistency
may vary in workability.

x

It can also be defined as the relative plasticity of freshly mixed concrete as

AP
P

indicative of its workability.

Tools and apparatus used for slump test (equipment):

`11. Standard slump cone (100 mm top diameter x 200 mm bottom diameter x 300
mm high)
2. Small scoop
4. Rule

CO
R

3. Bullet-nosed rod (600 mm long x 16 mm diameter)
5. Slump plate (500 mm x 500 mm)

Procedure of slump test for concrete:
x

Clean the cone. Dampen with water and place on the slump plate. The slump
plate should be clean, firm, level and non-absorbent.
Collect a sample of concrete to perform the slump test Stand firmly on the foot

U

x

pieces and fill 1/3 the volume of the cone with the sample.
Compact the concrete by 'rodding' 25 times. Rodding means to push a steel

ST

x

rod in and out of the concrete to compact it into the cylinder, or slump cone.

Always rod in a definite pattern, working from outside into the middle.

x

Now fill to 2/3 and again rod 25 times, just into the top of the first layer. Fill to

.

overflowing, rodding again this time just into the top of the second layer. Top

up the cone till it overflows.

x

Level off the surface with the steel rod using a rolling action. Clean any
concrete from around the base and top of the cone, push down on the
handles and step off the foot pieces. Carefully lift the cone straight up
making sure not to move the sample.

x

Turn the cone upside down and place the rod across the up-turned cone.
Take several measurements and report the average distance to the top of

.
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the sample. If the sample fails by being outside the tolerance another must
be taken. If this also fails the remainder of the batch should be rejected.
Compression Test
x

The compression test shows the compressive strength of hardened concrete.

x

The compression test shows the best possible strength concrete can reach in
perfect conditions.

x

The compression test measures concrete strength in the hardened state. Test ing
should always be done carefully.

x

Wrong test results can be costly. The testing is done in a laboratory off-site. The

x

AP
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only work done on-site is to make a concrete cylinder for the compression test.
The strength is measured in (MPa) and is commonly specified as a characteristic
strength of concrete measured at 28 days after mixing.
x

The compressive strength is a measure of the concrete’s ability to resist loads
which tend to crush it.

Apparatus for compression test

CO
R

Cylinders (100 mm diameter x 200 mm high or 150 mm diameter x 300 mm high)
(The small cylinders are normally used for most testing due to their lighter weight)
1. Small scoop

2. Bullet-nosed rod (600 mm x 16 mm)
3. Steel float

4. Steel plate
x

U

Procedure for compression test of concrete

Clean the cylinder mould and coat the inside lightly with form oil, then place on a

ST

clean, level and firm surface, ie the steel plate.

x

Collect a sample.Fill 1/2 the volume of the mould with concrete then compact by

rodding 25 times.

x

Cylinders may also be compacted by vibrating using a vibrating table. Fill the

.

cone to overflowing and rod 25 times into the top of the first layer, then top up
the mould till overflowing.

x

Level off the top with the steel float and clean any concrete from around the
mould. Cap, clearly tag the cylinder and put it in a cool dry place to set for at
least 24 hours.

x

After the mould is removed the cylinder is sent to the laboratory where it is cured
and crushed to test compressive strength.
UNIT II

.
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CONSTRUCTION PRACTICES
PART A
1.Write short notes on construction joints?(May/ June 2013)
x

This type of joints are provided at the location where the construction is
stopped at the end of the days work for any other reason so as to bridge
the old work and the new work by proper bond.

x

The construction joint may be vertical, horizontal or inclined depending
on the type of structure.

2. What is a shoring? (AUC May June -2013)

AP
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Shoring is a temporary structure used to support tilted or endangered
walls. The walls might have been endangered due to unequal settlement
of foundation, removal of adjoining structures or making large opening in the
walls.

3.Enumerate the advantages of concrete hollow brick masonry?(Nov/Dec
Advantages

CO
R

2014)

1. Thermal insulation (having dual character of keeping building cool in
summer and warm in winter).

2. Sound insulation (to decrease disturbance due to external noise).
3. Adequate strength and structural stability.
4. Highly durable.

U

5. Fire resistant.

4.Define scaffolding? (May/ June 2013)
Scaffolding also called staging, it is a temporary structure used to

ST

support a work crew and materials to aid in the construction, maintenance and

repair of buildings, bridges and all other manmade structures.
5.What you meant by stretcher bond? (Nov/Dec 2011)
In this type of bond, all the bricks are laid with their length parallel to the

.

longitudinal direction of the wall. Since stretchers alone are visible in direction. It is
known as stretcher bond.
6. What are the causes of dampness? (Nov/Dec 2011)
x

Moisture rising up from the ground to the wall

x

Rain travel from wall top

x

Rain beating against external walls

7.How are steel stresses fabricated and grouped? (April/May 2011)
.
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Roof trusses usually consists of structural members such as principal
rafter, ties, struts, purlins, cleats etc. they are jointed together by means of
guesset plates, rivet, bolt etc. or by welding.
8. Define slip forms. What are the advantages of slip forms? (AUC:
MayJune2016) (AUC: April- May-10) (AUC: Nov Dec-10)
Slip form construction is a construction method in which concrete is
poured into a continuously moving form. Slip forming is used for tall
structures (such as bridges, towers, buildings, and dams), as well as horizontal
Advantages:
x

High speed of erection.

x

Time saving

AP
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structures, such as roadways.

Minimal use of cranes as formwork is used by hydraulic jacks.

x

Optimal quantity of scaffoldings and work platforms.

x

Uniformity of wall sections

x

Reduced labour costs.

CO
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x

9.State the main purpose of damp proof courses in buildings. (AUC:
Nov-Dec-10)

Damp proof courses are provided in building walls and floors to
prevent moisture from passing into the interior spaces. Damp problems are one
of the most frequent problems encountered in homes.

U

10.Define slip form and braced domes? (Nov/Dec 2012)
Slip form construction is a construction method in which concrete is

ST

poured into a continuously moving form. Slip forming is used for tall
structures (such as bridges, towers, buildings, and dams), as well as horizontal
structures, such as roadways.
Braced domes are much more popular and a vast majority of domes

.

of a larger span. Braced domes can be subdivided into
•

Frame or skeleton type (single layer dome)

•

Truss type (double layer dome), extremely rigid and
suitable for very large spans.

11.What is meant by bond in masonry and draw any one type of bond for
one brick tick masonry w all? (Nov/Dec 2012)
Bond is the method of arranging the bricks in course so that individual
joints of the successive courses do not lie in same vertical line.
.
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12. Write short notes on expansion joints. (Nov/Dec 2013)
 These are structural separation between building elements that allow
independent movement without damage to the assembly.
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 Expansion joints are designed to safely absorb the thermal expansion
and c ontraction of various construction materials, to absorb vibrat ion.
 They are commonly provided in bridges, railway tracks, piping systems,
and other structures.

13. Wh at ar e t h e f u n ct i o n s o f f o u n d at i o n ? ( M a y/ Ju n e 20 1 4 )
 Distributi on of load.

CO
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 Minimi zation of diff erential s ettlement

 Saf et y agai nst sli ding and overturni ng

U

 Provisi on of level surf ace.

PART B

1.Explain the classification of stone masonry (AUC:April- May’10),

ST

(AUC: Nov- Dec’10) (AUC: May June’12) (AUC: May /June’13)
The art of building a structure in stone with any suitable masonry is

called stone masonry.

.

Types of Stone Masonry:

.

Stone Masonry

Rubble masonry

Ashlar Masonry

1.Random Rubble Masonry

1.Ashlar fine masonry

2.Square Rubble Masonry

2.Randomcoursed

3.Polygonal Rubble Masonry

ashlarmasonry

4.Flint Rubble Masonry

3.Rough tooled ashlar masonry

5.Dry Rubble Masonry

4. quarry faced ashlar masonry
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5.Chamfered ashlar masonry
6.Block-in course masonry
I.RUBBLE MASONRY:
The stone masonry in which eit her undressed or roughly dressed stone
are laid in a suitable mortar is called rubble masonry.
1. Random rubble masonry
2. Squared rubble masonry
1.RANDOM RUBBLE MASONRY

AP
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3. Dry rubble masonry
The rubble masonry in which either undressed or hammer dressed
stones are used is called random rubble masonry.
A.Uncoursed Random Rubble Masonry:

 The random rubble masonry in which stones are laid wit hout forming
courses is known as uncoursed random rubble masonry.

CO
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 This is the roughest and cheapest type of masonry and is of
varying appearance.

 The stones used in this masonry are of different sizes and shapes.
 Used for construction of walls of low height in case of ordinary buildings.
A. Coursed random rubble masonry
 The

random

rubble masonry in which stones are laid in layers of

U

equal height is called random rubble masonry.
 The stones are hammer dressed.
 Used for construction of residential buildings, go downs, boundary

ST

walls etc.

2. SQUARED RUBBLE MASONRY
The rubble masonry, in which the face stones are squared on all jo ints

and beds by hammer dressing or chisel dressing before their actual laying, is

.

called squared rubble masonry.
There are two types of squared rubble masonry.
a.Coursed Square rubble masonry
 The square rubble masonry in which chisel dressed stones laid in
courses is called coarse square rubble masonry.
b. Un coursed square rubble masonry
 The squared rubble in masonry which hammer dressed stones are laid

.
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without making courses is called uncoursed square rubble masonry.


It consists of stones which are squared on all joint.

3. Polygonal Rubble Masonry
 In this type of rubble masonry, the stones are hammer dressed. The

4.Flint Rubble Masonry

AP
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stone used for face work are dressed in an irregular polygonal shape.

 In this type of rubble masonry, stones used are flints or cobbles. These
are irregularly shaped nodule of silica. The stones are extremely hard.

CO
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But they are brittle and therefore they break easily.

5.Dry rubble masonry

 The rubble masonry in which stones are laid without using any mortar
is called dry rubble masonry or sometimes shortly as "dry stones". It is

U

an ordinary masonry and is recommended for constructing walls of

.

ST

height not more than 6m.

.
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II.ASHLARS MASONRY
 The stone masonry in which finely dressed stones are laid in cement or
lime mortar is known as ashlars masonry.
 Ashlars masonry is further sub divided into the following types:
1.Ashlar fine or coarsed ashlar masonry
 In this type of stone masonry stone blocks of same height in each
course are used.
2.Random coursed ashlar masonry
courses are of varying thicknesses
3.Rough tooled ashlar masonry

AP
P

 This t ype of ashlar masonry consists of fine or coursed ashlar but the

 This t ype of ashlar masonry the sides of the stones are rough tooled
and dressed wit h chisels.

4.Rock or quarry faced ashlar masonry

 This t ype of ashlar masonry is similar to rough tooled t ype except that

CO
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there is chisel-drafted margin left rough on the face which is known as
quarry faced.

5.Chamfered ashlar masonry

 It is similar to quarry faced except that the edges are beveled or
chamfered to 450 for depth of 2.5 cm or more.
6.Block-in course masonry

U

 It resembles to coursed rubble masonry or rough tooled ashlar

.

ST

masonry

.
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2.Enumerate the procedure of constructing t ypes of flooring and
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Discuss the methods of providing DPC? (AUC: Nov- Dec’09)
Types of flooring:

1. Terrazzo flooring
2. Tiled flooring

3. Stone flooring
4. Brick flooring

A.TERRAZZO FLOORING

U

 This is a composite material made up of cement and marble aggregate,
it is then mixed and poured in situ onto a concrete base.

ST

 It is then ground waxed and polished. It has a mosaic look.
 It can also be premade and is available in slabs or tiles.
 It is very hard wearing, if it is polished or wet it is very slippery.
 It is ver y useful in commercial situations i.e. malls and shopping

.

centers as it is very durable and easy to clean.

Process
1. Floor cleaning prior to casting terrazzo mix
2. Casting terrazzo mix in alternat ing panels to facilitate floating and
trowelling .
3. Alternate panels cast, floated and trowelled.
4. Cast floors covered with plast ic to facilitate curing

.
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B.TILED FLOORING
 In this type of flooring tiles either of clay or cement concrete,
m an uf ac t u r e d i n di f f er e nt s h a p es ar e us e d.
 A 1 5 c m t h i c k l a ye r o f l i m e o r c e m e n t c o n c r e t e i s l a i d o v e r t h e l e v e l e d
gr o u n d.
 I n o r d e r t o r e c e i v e t h e t i l e s a t 2 5 m m t h i c k l a ye r o f l i m e m o r t a r ( 1 : 3 ) o r
c em ent m or t a r ( 1: 1 ) i s l a i d.
 A c em ent s l u r r y i s s p r e a d ov er t h e h ar d e n e d m o r t ar .
 T i l es a r e l ai d f l at o n t h i s b e d a n d a c em e nt p at e i s a p pl i ed o n t h e s i d es .
f or s et t i n g.

AP
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Joints are rubbled with corborundum stone after allowing 2 to 3 days

CO
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 T h e e nt i r e s ur f a c e i s p ol i s h e d w i t h p um i c e s t o n e.

3. STONE FLOORING

 It is used for warehouse, workshops, godowns, loading platform etc.
Stones like granite, basalt and sandstone are used for stone flooring.
 The base or lean concrete is laid over well compacted sand fillings and

U

compacted properly and leveled to rough surface.
 Cement mortar up to 25 mm thick is laid over base concrete.

ST

 The stones which are dressed on all edges are laid over cement mortar.
 The mortar in the joints are raked out and pointed with cement mortar
1:3. It is necessary to rub the floor with carborundum stones and to apply

.

suitable wax polish.

4.BRICK FLOORING

.
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 Brick flooring is used for godowns, stores, platforms and is subjected to
heavy wear and tear.
 Lean concrete is laid over well compacted sand fillings, compacted
properly and leveled to a rough surface. It is 10 cm thick and roughly
finished to develop good bond between the base and topping.
 A coat of rich cement mortar is applied evenly over the lean concrete.
Over this cement mortar, bricks are laid in desired pattern and all the
joints are filled with mortar. It is cheap, hard and durable. It is not
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P

slippery.

DPC :
damp

proofing

is

a

treatment

CO
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 The

of

a

building,

against

dampness.

Causes of dampness

1. Faulty design of structure,
2. Faulty construction

U

3. Use of poor quality materials in construction.

1. Providing damp proof course

ST

 It consists of providing a damp proof course between the source of
dampness and building component.

 The DPC may be with any water repellant material like bitumen,
mastic asphalt, and cement concrete, metal or plast ic sheets.

.

 DPC should cover full width of wall.
 It should be laid on levelled surface of mortar.

2. Providing cavity w all
 Cavity wall may be constructed to protect foundation masonry and
the wall.
 The cavity prevents moisture travelling from outer to inner wall.
3. Surface treatment

.
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 It consists of application of layer of water repellant compounds on the
surface.
 Some of the water proofing agents used for such treatment are
silicates of sodium or potassium and sulphates of aluminum, zinc and
magnesium.
4. Integral treatment
 It

consists

in

mixing

commercially

available compounds in water

before concrete is wet mixed.
 These compounds are made from chemical compounds like calcium
5. Guniting

AP
P

chloride, aluminium sulphate, calcium chloride etc

 In this method a mixture of cement and water is forced by cement gun on
the surface to be made water proof.

 Later 1: 3 or 1: 4 cement mortar is applied to the surface with pressure
using compressed air.

CO
R

 Thus an impervious layer of mortar is provided.
6. Pressure grouting

 This is the method used to seal cracks in the concrete surfaces.
 In this method cement grout is forced under pressure.
Requirements of ideal material for damp proofing:

U

1. Damp proofing material should be impermeable or very low
permeability.

2. It should have strong adhesion (fixation ability) with substrata on it.

ST

3. Should be sufficiently elastic to withstand expansion and contraction of

the sub- strata due to temperature fluctuations.
4. High resistance to abrasion and cracking.
5. Its application should be easy to use and handle.

.

6. Durable and easily available in the market.

.
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3.Explain the different kinds of joints in buildings. (AUC: Nov- Dec’10)

Joints provided in reinforcement concrete construction can be classified
as follows:

CO
R

1. Construction joints
2. Expansion joints

3.Contraction joints
4. Sliding joints
Construction joints

 This type of joints are provided at the location where the construction is

U

stopped at the end of the days work for any other reason so as to bridge
the old work and the new work by proper bond.

ST

 The construction joint may be vertical, horizontal or inclined depending
on the type of structure.

 In case of inclined or curved members the joint should be perpendicular
to the axis of structural members.

.

 Column should be concreted to a few centimeters below its junction with
the lowest soffit of beam.

 Construction joint should be location of least bending moment.
 In certain situation if a construction point has to be provided between the
slab and beam, the rib of the beam is concreted upto 25mm below the
level of soffit of slab.
 The continuity of joint in R.C wall is made by the formation of key.

.
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Expansion joints
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 These are structural separation between building elements that allow

CO
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independent movement without damage to the assembly.

 Expansion joints are designed to safely absorb the thermal expansion
and c ontraction of various construction materials, to absorb vibrat ion.
 They are commonly provided in bridges, railway tracks, piping systems,
and other structures.

 This joints permit expansion and construction.

U

 They are provided to allow for the movement of the structure and hence
they come under the movement joint.

ST

Contraction joints

 Control Joints (often confused with expansion joints) are cuts or
grooves made in concrete or asphalt at regular intervals.

 These joints are made at locations where there are chances of cracks

.

or where the concentration o f stresses are expected, so that when a
concrete does crack, the location will be known to you. In such a way
a concrete will not crack randomly but in a straight line (i.e. control
joint).

 In other words Contraction or Control Joints are Pre-Planned Cracks.
 The cracks may be due to temperature variations or drying shrinkage
or other reasons.

.
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 Joints depth should be 25% of the depth of the slab.

Sliding joints

AP
P

 These joints allow only contraction.

 It is a joint with complete discont inuity in both reinforcement and
concrete and with special provision to facilitate movement in plane
of the joint.

4.What is scaffolding? Mention its various components. Name the
different types of scaffolding and describe any 2 with neat sketches

CO
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which are most commonly used. (AUC: April- May’11, May-June’16)
Scaffolding, also called staging, it is a temporary structure used to
support a work crew and materials to aid in the construction, maintenance and
repair of buildings, bridges and all other manmade structures.
The various components are:
S t a n d a r d – v er t i c a l m e m b e r

U

Ledgers – horizontal member parallel to wall
Putlog – transverse piece placed on ledgers

ST

Transom – putlog supported on ledgers at their both ends.

Raker – oblique support

Types of scaffoldings:
1.Single Scaffold or bricklayers scaffold

.

 Used in construction of brick work.
 Consists of vertical member firmly in ground at 2.5 to 3m in apart.
 The standards are connected to each other by ledgers at every rise at
1.3 to 1.6m.

 They are provided on the building side of the standards and are fixed in
position by ropelashing.

.
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Double or mason’s Scaffolding

AP
P

CE8401 - CTP

 More stronger than the single scaffold.
 Used in stone masonry.

 Two frames of standards, ledgers and braces are used.

ST

U

CO
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 Completely independent of wall.

Cantilever Scaffolding

This type of scaffolding is used under the following conditions.

(ii)

When moderately hard ground is not available.

.

(i)

When the road near the face of wall is to be kept free of obstruction caused
by the scaffolding.

.
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Suspended Scaffolding
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 This t ype of scaffolding is commonly used by window cleaners on
tall buildings, but may also be seen where repairs are needed to the
exterior of upper levels of similarly tall buildings.

CO
R

Trestle Scaffolding

 It is useful for small repair works or painting inside rooms.
 The maximum height to be covered by this type of scaffold is about m
from the supporting surface.

7. Explain the different types of bonds in brick. ()
Types of Brick Bonds

U

1.Stretcher bond

 All the bricks are laid with their length particular to the longitudinal direction

.

ST

of the wall.

2. Header bond
 In this type of bond, all the bricks are laid their length perpendicular to the
longitudinal direction of wall. Used for construction of curve walls.
3. English bond
 It consists of alternate courses of header and stretchers.
 Mostly commonly used bond for all wall thickness and strongest bond.

.
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 The queen closer is placed next to the quoin header.
 Each alternate header is centrally placed on the wall is an even number of half
brick.
 If the thickness of the wall is an odd number of half brick, the same corse will

AP
P

present stretchers on one face and header on the other.


4.Flemish bond

 Alternate stretchers and headers are laid in each course.

CO
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 The queen closer is placed next to queen header in alternate course.

U

 Every header is centrally supported over a stretcher below it.

ST

5.Raking bond

 The bonding bricks are kept at an inclination to the direction of the wall.
 Provided between the two stretcher course.
 Used in thick wall.

.

 The types are diagonal bond (diagonally)and Herring- bone bond (brick in 45o).



.
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6.Zigzag bond
 Similar to herring-bone bond, except the bricks are laid in zigzag fashion.
 Used for making ornamental panels in the brick flooring.

7.Garden w all bond
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 Used for the construction of garden walls, boundary wall and compound walls,
where the thickness of the wall is one brick and height do not exceed two meters
a. Garden w all English bond –header course is provided only after three to five
stretcher courses.

b. Garden w all Flemish bond – each courses contain one header after

U

course.
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three to five stretcher continuously placed throughout the length of

5.Describe in detail the construction process follow ed for acoustics and
fire protection buildings. (AUC: May June’12)

ST

Fire Protection:

Walls and columns
 Thicker in section
 Vertical barriers to passage of fire and heat.

.

 bricks preferred to stones

 fire resistive mortar of 20 cm thickness
 Cover

thickness

of

50mm

for

main reinforcement

of

columns etc and 38mm for ordinary beams, long span beams etc.
Floors and Roofs:
 Fire resisting materials like concrete, ceramic tiles, marbles, slate,
brick.

.
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 Flat roof preferred to pitched roof (RCC /rigid steel with asbestos
cement boards used).
Wall Opening:
 wall opening should be minimum.
 wire glass panels and steel rolling shutters are predominantly used.
 single and double proof doors are used.
Stair cases:
 Width of 75cm – tread �15cm and riser not>20cm
 No of risers not < 16 per flight

AP
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 hand rail height not less than 100cm.

 Ramp should not have gradient more than 1 in 10
 spiral stairs dia not< 1.5m and hg not > 9m.
Acoustic construction :

 Building acoustics is the complex science of controlling noise in
buildings.
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 This includes the minimization of noise transmission from one
space to another and the control of the characteristics of sound
wit hin spaces themselves.

 Building acoustics are an important consideration in the design,
operation and construction of most buildings, and can have a
significant impact on healt h, communication and productivity.

U

 They can be particularly significant in spaces such as concert halls,
recording studios, lecture theatres and so on, where the quality of
sound and its intelligibility are very important.

ST

Building acoustics can be influenced by:
 The geometry and volume of a space.
 The

sound

absorption,

transmission

and

deflection

characterist ics of surfaces enclosing the space and within the space.

.

 The

sound

absorption,

transmission

and

reflection

characteristics of materials separating spaces.
 The generation of sound inside or outside the space.
 Airborne sound transmission.
 Impact noise.
Sound absorption:
 Sound absorption is the loss of sound energy when sound waves

.
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come into contact with an absorbent material such as ceilings, walls,
floors and other objects, as a result of which, the sound is not
reflected back into the space.
 Acoustic absorption can be used to reduce reverberation times.
Sound absorbers can be divided into three main categories
 Porous absorbents, such as fibrous materials or open-celled foam.
 Resonance absorbents, which consist of a mechanical or acoustic
oscillation system, such as membrane absorbers.
Sound insulation:

AP
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 Single absorbers such as tables, chairs or other objects.
 The sound insulat ion of a single leaf of a material is governed by its
mass, stiffening and damping.

6.Explain the following (May/june 2013)

1) Concrete hollow block masonry
2) Domes

CO
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3) Sequence of construction activities
1) Concrete hollow block masonry:
Cement

concrete

hollow

blocks

are

modern construction

materials and as such are used in all the constructions viz. residential,
commercial and industrial building constructions. Types are
1.Regular concrete blocks – cast into various shapes and sizes

U

2.Light weight concrete units – light weight aggregate used.
Manufacturing

 The aggregate should be properly graded.

ST

 The concrete mix 1:6 cement to combined aggregate ratio should be
maintained.

 The concrete should not posses very lean consistency.

 The concrete block is removed from the mould whn it has sufficiently set.

.

 The blocks are cured under shade for 24 hours. Then kept in water for
atleast 7 days.

Advantages
1. Thermal insulation
2. Sound insulation (to decrease disturbance due to external noise).
3. Adequate strength and structural stability, Highly durable.
4. Fire resistant, Economy.

.
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5. Environmentally Eco friendly
2) Domes
x

Domes are semi-spherical or semi-elliptical in shape.

x

They are used as roof structures, constructed with stone or brick or
concrete.

x

They are supported on circular or regular polygon shaped walls.

x

These structures are generally used in monumental works or where roofs
are to be built for a building circular or hexagonal in plan.
The domes can be either smoothshell domes or ribbed domes.

The different types of domes are:
 Spherical domes
 Cylindrical Domes
 Rectangular Domes
 Triangular Domes
 Square Domes

AP
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x
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They enclose a maximum amount of space with a minimum surface and can
be very economical in terms of materials. Domes are made of materials
like stone, brickwork, masonry, timber, reinforced concrete shells etc.
Braced domes can be subdivided in to
•

Frame or skeleton type (single layer dome)

•

Truss type (double layer dome) , extremely rigid and suitable for very

•

Stressed skin type (covering becomes integral part of structural system)
Formed surface t ype (sheets are bent and interconnected along their

ST

•

U

large spans.

edges to form the main skeleton of the dome).
3) Sequence of construction activities:
 Site cleaning
 Bore well digging

.

 Temporary Shed construction
 Site Marking
 Foundation digging
 Footing [OR] Pillar base
 Plinth beam

 Fill soil inside Plinth area.
 Filling 40 MM Jelly on top of Soil — this will be done inside plinth area
.
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 Setting up main door frame and other room door frames
 Wall

construction

until

window

frame

base (Approximately

around 3 feet)
 Bar bending work for beams and roof
 Electric pipes setup inside roof
 Laying electric pipes in the walls and setup electric boxes
 Plumbing work for kitchen and bathroom
 Plastering of outside walls
 Fixing window frames

ST

UNIT III

.

U

CO
R
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 Painting

SUB STRUCTURE CONSTRUCTION
PART A

1) Define caisson. What are its types?

[AU Nov/Dec 2015]

Caissons are structural boxes or chamber. These are sunk in place though the
ground or water by excavating below the bottom of the unit which is enables the caisson
to reach the final depth.
2) What is a sheet pile?

.
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When the depth of excavation exceeds 10m the use of vertical timber sheeting
becomes generally uneconomical. In such situations other methods of sheeting and
bracing are commonly employed. One such procedure is driving of steel sheet piling
around the boundary of the excavation. As the soil is recovered from enclosure wales
and struts are inserted.
3) What is meant by underpinning?

[AU Nov/Dec 2006,2012]

Underpinning is the method of supporting structures while new foundation or
carrying out repairs and alterations without disturbing the stability of the existing

AP
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structure
4) Enlist different dewatering techniques.[AU Nov/Dec 2013]
x

Pumping

o From open sumps and ditches
o From well point systems
Electro- osmosis

x

Elimination or reduction of ground water by

CO
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x

o Cement grouting

o Chemical stabilization
5) What is a pneumatic caisson?

[AU Nov/Dec 2012]

Pneumatic caisson have bottom and top are closed with an open working
chamber. Compressed air is used to stop the entry of water into the working chamber.

U

The excavation and concreting are done in dry condition. The caisson is sunk as the
excavation is preceded. After reaching the desired depth the working chamber is filled
with concrete.

ST

6) What is a twin-circled w ell?

[AU Nov/Dec 2012]

In which wells are placed closure together and connected by a common well cap.

The spacing between the wells and the diameter of the wells can be adjusted so as to
accommodate the width and length of the pier.

.

7) What is a caisson? When it is used?[AU, May/June 2007, 2014, Nov/Dec 2011]
Caissons are structural boxes or chambers. These are sunk in place through the
ground or water by excavating below the bottom of the unit which enables the caisson
to reach the final depth. Caissons are used in,

.

x

Bridge piers

x

Break waters

x

Large water front structures

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP
CE8401 - CTP

.

8) What is slip form? [AU Nov/Dec 2009, 2013]
Slip forms are also called as climbing forms. During the process of construction
the slip forms are raised while the concrete is in a plastic state. These are used for the
construction of tall structures.
9) What are the uses of sheet pile w all? [AU May/June 2009, 2011]
x

High salvage value

x

On land for retaining earth

x

Temporary construction works

x

Light weight construction
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10) Define coffer dam.[AU Nov/Dec 2009, 2010]

Coffer dams are temporary or permanent structures. These are constructed by
driving sheet piles in the form of cells which are filled with granular materials and
become self-stabilizing retaining structures.
11) What is grouting?

[AU ABE, Nov/Dec 2010]

Grouting is a process whereby stabilizers, either in the form of suspension or
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solution are injected into surface soli or rock for control of ground water during
construction and strengthening adjacent foundation during excavation, pile driving etc
12) What do you understand by Diaphragm w alls?

[AU Nov/Dec 2009]

A diaphragm wall is basically a deep trench excavated in soil in to which
reinforced concrete is placed. Diaphragm walls are used in permanent and temporary
foundation walls for deep basements in earth retention schemes for highway and tunnel

U

projects, as permanent walls for deep shafts for tunnel.
13) What is mucking?

[AU CH Nov/Dec 2009]

ST

Mucking is the operation of loading the broken rock pieces from the tunnel. In
small tunnels hand carts are used. Machines are equipped with dippers are used in

large tunnels.

14) Give the various methods of tunneling through rock. [AU Nov/Dec 2010]
Full face method

.

x
x

Heading and bench method

x

Cantilever car pump method

x

Drift system

15) Give the applications of Box Jacking

.

x

Underground Pipes

x

Ducks

x

Culverts

DOWNLOADED FROM STUCOR APP

[AU May/June 2012]

DOWNLOADED FROM STUCOR APP
.

PART B

AP
P

CE8401 - CTP

1) Explain the methods of dew atering the foundation trenches. [AU Nov/Dec 2009]
When water table exists at a shallow depth below ground surface, it is essential
to lower the water so as to carry out construction of foundation, basement, and metro
tunnels etc. This is achieved by pumping out water from multiple wells installed at the
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site. The process is called as dewatering.
Types of dew atering method:

Widely used dew atering techniques:
• Sump pumping
• W ell points
• Deep wells

U

• Ejector wells

Dewatering can be done by adopting one of the following four strategies:
1. Dewatering of soil by temporary lowering of water table using wells and pumps

ST

prior excavation.

2. Allowing water to reap into excavation area, collecting it in sumps and

pumping it out.

3. Before that adequate steps have to be taken to support the soil on sides of the

.

excavated area, to prevent washing away of fines and have sufficient space for the
work area.
4. Making the soil around excavated zone impermeable by technique such as
grouting are freezing so that inflow of water is stop are minimized
Sump Pumping:
x

Dewatering involves controlling groundwater by pumping, to locally lower

groundwater levels in the vicinity of the excavation.

.
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x

The simplest form of dewatering is sump pumping, where groundwater is

allowed to enter the excavation where it is then collected in a sump and pumped away
by robust solids handling pumps.
x

Sump pumping can be effective in many circumstances, but seepage into

the excavation can create the risk of instability and other construction problems.
x

To prevent significant groundwater seepage into the excavation and to

ensure stability of excavation side slopes and base it may be necessary to lower
groundwater levels in advance of excavation. This is known as ‘pre-drainage’.

x
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Well Points:

WellPoint dewatering is widely used for excavations of shallow depths,

especially for pipeline trench excavations. In appropriate ground conditions a well point
system can be installed speedily and made operational rapidly.
A typical well point system consists of a series of small diameters wells

U

x

(known as well points) connected via a header pipe, to the suction side of a suitable
well point pump. The pump creates a vacuum in the header pipe, drawing water up out

ST

of the ground. For long pipeline trenches, horizontal well points may be installed by
special trenching machines.
x

Well points are typically installed in lines or rings around the excavation,

and are pumped by diesel or electrically powered pumps, with associated header

.

mains, water discharge pipes, power supply generators, electrical controls and
monitoring systems.
Deep Wells:

A

deep well system consists of an array of bored wells pumped by submersible pumps.
Pumping from each well lowers the groundwater level and creates a cone of depression
or drawdown around itself.

.
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x

Several wells acting in combination can lower groundwater level over a

wide area beneath an excavation. Because the technique does not operate on a suction
principle, large draw downs can be achieved, limited only by the depth of the wells, and
the hydro geological conditions.
x

The wells are generally sited just outside the area of proposed excavation,

and are pumped by electric submersible pumps near the base of each well. W ater
collection pipes, power supply generators, electrical controls and monitoring systems
are located at the surface.
Ejector Wells:
The eductor system (also known as the ejector system) is specialist

AP
P

x

technique used to control pore water pressure in low permeability soils such as very
silty sands, silts, or clays with permeable fabric. Eductors are typically used to help
stabilise the side slopes and base of excavations in soils that would be difficult to
dewater with wellpoints or deep wells.
x

Eductors have the advantage that they can allow vacuum-assisted
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drainage, to draw water out of poorly draining fine-grained soils. The system works by
circulating high pressure water (from a tank and supply pumps at ground level) down
the well to a small-diameter nozzle and venturi located in the eductor in each well.
x

This generates a vacuum of up to 9.5 m of water at the level of the

eductor. The vacuum draws groundwater into the well from where it is piped back to
ground level via a return riser pipe and thence through the reservoir tank back to the

U

supply pump for recirculation.

ST

2) What is pneumatic caisson? Where is it adopted? How is it constructed?
[AU Nov/Dec 2009]

Pneumatic" means "with air" “Caisson" means "a box”. The pneumatic caisson

.

method works on the same principle as a cup pressed into some water upside down.

.
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Procedure:

1. Preparation of the ground for installation

CO
R

We level surface of working site where the caisson is to be installed and improve
the surface conditions so that appropriate supporting force can be supplied.
2. Construction of working chamber

We construct a working chamber at a bottom of the caisson, in which earth is
excavated and removed. The chamber is pressurized to the same pressure as the
ground water pressure to make it watertight

U

3. Rigging

Cylindrical steel shafts are used for workers to enter or exit the pressurized

ST

working chamber and to remove excavated earth. These shafts have locks (for both
men and materials) to regulate the difference between the atmospheric pressure on the
ground and the pressure in the chamber. Installation of such locks and shafts is called

"rigging work".

4. Repeated excavation to sink & construct caisson

.

We excavate and construct the caisson every 4m height, and repeatedly sink it

by excavating the ground and constructing it to the desired depth

5. Testing the bearing capacity of soil
After the caisson has sunk to the specified depth, we test and confirm that if
sufficient bearing capacity of soil has been obtained.
.
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6. After concrete filling for working chamber
After confirming the bearing capacity, we remove equipments in the working
chamber and fill concrete, which means completion of works.
Applications:
The Pneumatic Caisson Method is used for many different structures:
Foundations of road and railway bridges

•

Subway tunnels facilities

•

Basements and foundations buildings

•

Water supply and sewage facilities

•

Other facilities (e.g. garbage pits)
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•

3. What is a cofferdam? Explain with sketches various types of cofferdam during
the construction of foundation of structures. [AUC: April/ May’10] [AUC: May/
June ‘13] [AUC: April/ May’11]

A cofferdam (also called a coffer) is a temporary enclosure built within, or in
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pairs across, a body of water and constructed to allow the enclosed area to be pumped
out, creating a dry work environment for the major work to proceed. Enclosed coffers
are commonly used for construction and repair of oil platforms, bridge piers and other
support structures built within or over water. These cofferdams are usually welded steel
structures, with components consisting of sheet piles, W ales, and cross braces. Such
structures are typically dismantled after the ultimate work is completed.

U

Types of cofferdam:
Braced

•

Earth-Type

•

Timber Crib

•

Double-W alled Sheet Pile

•

Cellular

ST

•

.

Braced cofferdam:
•

Formed from a single wall of sheet piling

•

Driven into the ground to form a box around the excavation site.

•

The "box" is then braced on the inside

•

Interior is dewatered

•

Primarily used for bridge piers in shallow water (30 - 35 ft depth)

Earth Type:

.
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•

It is the simplest type of cofferdam.

•

It consists of an earth bank with a clay core or vertical sheet piling
enclosing the excavation.

•

It is used for low-level waters with low velocity and easily scoured by
water rising over the top.

Timber Crib:
Constructed on land and floated into place.

•

Lower portion of each cell is matched with contour of river bed.

•

It uses rock ballast and soil to decrease seepage and sink into place, also
known as “Gravity Dam”.

•

It usually consists of 12’x12’ cells and is used in rapid currents or on rocky
river beds.

•

It must be properly designed to resist lateral forces such as tipping /
overturning and sliding.

Double w alled sheet pile:

They are double wall cofferdams comprising two parallel rows of sheet
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•

AP
P

•

piles driven into the ground and connected together by a system of tie
rods at one or more levels.
•

The space between the walls is generally filled with granular material such
as sand, gravel or broken rock.

Cellular Cofferdam:

Cellular cofferdams are used only in those circumstances where the

U

•

excavation size precludes the use of cross-excavation bracing.

•

In this case, the cofferdam must be stable by virtue of its own resistance

ST

to lateral forces.

4) Describe the procedure involved in tunneling technique [AU Nov/Dec 2010]
The process for tunneling involves all or some of the following operations:
Probe drilling (when needed)

•

Grouting (when needed)

•

Excavation (or blasting)

•

Supporting

•

Transportation of muck

•

Lining or coating/sealing

•

Draining

•

Ventilation

.

•

.
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Tunnel construction methods:
Cut and Cover Tunneling
Cut and cover tunneling is a common and well-proven technique for constructing
shallow tunnels. The method can accommodate changes in tunnel width and nonuniform shapes and is often adopted in construction of stations. Several overlapping
works are required to be carried out in using this tunneling method. Trench excavation,
tunnel construction and soil covering of excavated tunnels are three major integral parts
of the tunneling method.
Most of these works are similar to other road construction except that the
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excavation levels involved are deeper. Bulk excavation is often undertaken under a
road deck to minimize traffic disruption as well as environmental impacts in terms of
dust and noise emissions and visual impact.
Drill and Blast

This tunneling method involves the use of explosives. Drilling rigs are used to
bore blast holes on the proposed tunnel surface to a designated depth for blasting.
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Explosives and timed detonators are then placed in the blast holes. Once blasting is
carried out, waste rocks and soils are transported out of the tunnel before further
blasting. Most tunneling construction in rock involves ground that is somewhere
between two extreme conditions of hard rock and soft ground.
Bored Tunneling

U

Bored tunneling by using a Tunnel Boring Machine (TBM) is often used for
excavating long tunnels. An effective TMB method requires the selection of appropriate
equipment for different rock mass and geological conditions. The TBM may be suitable

ST

for excavating tunnels which contain competent rocks that can provide adequate
geological stability for boring a long section tunnel without structural support.
However, extremely hard rock can cause significant wear of the TBM rock cutter

and may slow down the 79 progress of the tunneling works to the point where TBM

.

becomes inefficient and uneconomical and may take longer time than the drill-and-blast
tunneling method.
Sequential Excavation Method
This method is also known as the New Austrian Tunneling Method (NATM). The
excavation location of a proposed tunnel is divided into segments first. The segments
are then mined sequentially with supports. Some mining equipments such as road
headers and backhoes are commonly used for the tunnel excavation.

.
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The ground for excavation must be fully dry for applying the NATM and ground
dewatering is also an essential process before the excavation. Another process relates
to the ground modifications such as grouting, and ground freezing is also common with
this method in order to stabilize the soil for tunneling. This method is relatively slow but
is found useful in areas where existing structures such as sewer or subway could not be
relocated.
5) Describe w ith neat sketch about the technique of pile driving.
[AUC May/June 2013]
Different types of piles are used in construction work, depending on the type of
be divided into the following categories:
(a) Steel piles
(b) Concrete piles
(c) Wooden (timber) piles
(d) Composite piles.
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Steel Piles
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load to be carried, the subsoil conditions, and the location of the water table. Piles can

Steel piles generally are either pipe piles or rolled steel H-section piles. Pipe
piles can be driven into the ground with their ends open or closed. W ide-flange and Isection steel beams can also be used as piles.

However, H-section piles are usually preferred because their weld and flange
thicknesses are equal. In wide-flange and I-section beams, the wed thicknesses are

U

smaller than the thicknesses of the flange. In many cases, the pile piles are filled with
concrete after driving.
Concrete piles

ST

Concrete piles may be divided into two basic categories:
(a) Precise piles

(b) Case-in-situ piles.
Precast piles can be prepared by using ordinary reinforcement, and they can be

.

square or octagonal in cross section .Reinforcement is provided to enable the pile to
resist the bending moment developed during pickup and transportation, the vertical
load, and the bending moment caused by lateral load. The piles are cast to desired
lengths and cured before being transported to the work sites.
Wooden piles
Timber piles are tree trunks that have had their branches and bark carefully
trimmed off. The maximum length of most timber piles is 30-65 ft (10-20 m). To qualify

.
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for use as a pile, the timber should be straight, sound, and without any defects. They
are classified in to three,
1. Class A piles carry heavy loads. The minimum diameter of the butt should be.
(356 mm).
2. Class B piles are used to carry medium loads. The minimum butt diameter
should be. (305-330 mm).
3. Class C piles are used in temporary construction work. They can be used
permanently for structures when the entire pile is below the water table. The minimum
Pile driving
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butt diameter should be (305 mm).
This is the process of inserting the pile inside the soil. It is a process by way of
which a pile is forced in to the ground without excavating the soil
Pile driving can be done by two
methods
Using hammering

x

Using pile driver

Hammering

CO
R

x

Heavy blow is given by means of a hammer. Variety of hammers available to perform
some of the action.

Drop hammer

x

Single acting hammer

x

Double acting hammer

x

Diesel hammer and

x

Vibrating hammer

ST

U

x

Drop hammer

The hammer is lifted by a winch and dropped down

x

The hammer is connected to the rope by a hook

x

When it is lifted up after reaching a particular height it is dropped down

.

x

Single acting hammer
Hammer is lifted by stream and dropped then it will fell down in the top of
the pile by gravitational force
Double acting hammer
It is the same as that of single acting but here both the lifting and dropping is
done by steam engine
Diesel hammer
.
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The process of lifting and dropping engine
Vibrators

.

ST
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If the soil condition is loose, then using some vibrators the pile is inserted

.
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UNIT – IV
SUPER STRUCTURE CONSTRUCTION
PART A
1. What are launching girders?
For erection of large beams in buildings or bridges, temporary girders are
used. Such girders are called launching girders. Launching girders are usually of steel
as it would be light compared to concrete girders.
2. What are bridge decks and how is it different from space decks? (AU:Nov
Dec09)
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In bridges, the structure supporting the carriageway is called decks. The bride
deck transfers the load to the piers or abutments. The bride decks can be classified as
slabs, T-beam and slab, or composite decks. In composite decks, beams are prestressed or of steel and the slabs would be concrete cast in situ.

The Space Deck was a British modular system introduced to market in 1950s,
made of inverted pyramids (half-octahedrons) placed side-by-side and connected to
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each other. The top layer of the Space Deck was made of steel angles (L2x1.5x1/4 for
light units and L2.5x2x5/16 for heavy units).

3. What are Jacket platforms and Gravity towers ?
Jacket platforms : The steel offshore platforms are called Jacket platforms. They are
vertical towers constructed with steel tubular members supporting the deck, where the
machinery for drilling or processing oil or gas is located. They are connected to the

U

ocean floor by means of piles.

Gravity tow ers : In concrete construction, the offshore platforms are called Gravity
towers which consist of concrete circular shafts supporting the processing platforms.

ST

The offshore platforms are subjected to loads from ocean waves.
4. What is a bow -string bridge ?
In this type of bridge, the horizontal thrust is resisted by the horizontal ties. The

supports take up only the vertical reaction. They, therefore require thinner sections.

.

Bow-string girders of R.C.C are commonly adopted for arch bridges having span of 30m
to 45m.
5. What is Cable-stayed bridges ?
These bridges provide a larger width for purposes of navigation by eliminating
intermediate piers. They consist of cables provided above the deck and are connected
to the towers. The deck in case of cable stayed bridges is either supported by a number

.
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of cables meeting in a bunch at the tower (fan form) or by joining at different levels on
the tower (harp form).
6. What are the methods and systems of prestressing?
Methods of Prestressing :
 Pre tensioned Method
 Post tensioned Method
Systems of Prestressing :
 Freyssinet System
 Lee-Mc.Call or stress steel system

AP
P

 Magnel- blaton System
7. What are the advantages of prestressed cement concrete?

 It is possible to take the full advantage of compressive strength of concrete and
high tensile strength of the steel used.
 15 to 30% of the concrete is saved.
 60 to 80% of the steel is saved.
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 Presressed concrete members are thinner in section and hence there is greater
reduction of the self weight of the member.
8. How are domes erected?

Domes are usually erected with a central temporary support on which the
supporting ring rests. If the span is greater than 40 – 50m, the tower of an erecting
frame serves as the support.

U

9. What are shells? Why special forms are used in constructing shells?
(AUC: May June-12)

Shells are three dimensional structures constructed as storage tanks or roof for

ST

large column free areas, such as exhibition halls, sports complex or theatres.
avoid leakages

x

Minimize cracking

x

Economical compared to conventional in these cases.

x

Continues placing of lifts

x

Improve overall quality

.

x

10. How are shells classified?

.

x

Singly curved shells like cylindrical shells

x

Doubly curved or spherical shells.
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11.What are offshore platform and its uses? (AUC:April- May-10)( AUC: May June 2013) (AUC:April- May-11)
Offshore platforms are structures constructed in the ocean to explore or to
produce oil and gas from the sources found below the sea. Offshore platforms are in
steel or in concrete.
Connect the offshore pipeline grid.

x

Provide an efficient means to platform maintenance

x

Locate compression, separation, production handling and other facilities.

x

Conduct drilling operations during the initial development phase of an oil and
Natural gas property.
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x

x

Oil & gas exploration Navigation aid towers.

x

Bridges and causeways

12. What are the types of offshore platforms?
The types of offshore platforms are:
Converted jackup barges

x

Fixed tower structures.

x

Tension leg platforms (TLP’s)

x

Stationary floating SPAR’s
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x

13. What are the classifications of bridge?

Segmental bridges are in two general categories. They are:
Pre cast bridge

x

Cable bridge

U

x

A cable stayed bridge is suspended by multiple cables. Main component of cable

ST

stayed bridge are inclined cables, towers, piers and the deck. The cable stayed deck is

in compression, pulled towards the towers, and has to be stiff at all stages of
construction and use.
14. What is meant by braced domes? (AUC:April- May-11)

.

Braced domes are eg of 3D structure in which any applied loading is distributed

between many members which may be at a considerable distance from the point of
application of load. This leads to an even stress distribution in the structure as the high
stresses in the directly loaded members are decreased and stresses in distant
members are decreased.
They can be divided in to:
 Frame or skeleton type (single layer dome)
 Truss type (double layer dome) used for large spans.
.
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 Stressed skin type ( covering forms integral part of the structural systems)
 Formed surface type (sheets are bent and interconnected along their edges to
form the main skeleton of the dome)
15. What do you mean by erection stresses? (AUC:Nov Dec-10)
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Stress which is induced by loads applied during erection of a structure.

U

PART B

1) Explain in detail about the bridge decks and offshore platforms.
 The principal function of a bridge deck is to provide support to local vertical

ST

loads (from highway traffic, railway or pedestrians) and transmit these loads to
the primary superstructure of the bridge.
 As a result of its function, the deck will be continuous along the bridge span
and (apart from some railway bridges) continuous across the span. As a result of

.

this continuity, it will act as a plate to support cal patch.

.

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP
.

The overall structural actions may include:
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Contributing to the top flange of the longitudinal girders.

x

Contributing to the top flange of cross girders at supports and, where present
in twin
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x

girder and cross girder structures, throughout the span.

x

Stabilizing longitudinal and cross girders.

x

Acting as a diaphragm to transmit horizontal loads to supports.

x

Providing a means of distribution of vertical load between longitudinal girders.

 The passage of each wheel load causes a complete cycle of local bending

U

stresses. The number of significant stress cycles is, therefore, very much higher
for the deck than for the remainder of the superstructure.

ST

 In addition, some of the actions of the deck arising from its participation in the
overall behaviour are subject to full reversal; an example is the transverse
distribution of vertical load between girders. For both these reasons, fatigue is

more likely to govern the design of the bridge deck than the remainder of the

.

superstructure

OFF SHORE PLATFORMS
 Off shore platforms are self contained platforms with adequate facilities for drilling,
derrick, drilling mud electric power, pumping equipment for the offshore
construction these are artificial facilities above the elevation of off shore platforms
Off shore platforms can be classified as

.

x

Fixed Off shore platforms

x

Bottom supported structures
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Compliant platforms and floating platforms

Construction principles of offshore platforms :
x

Selection of operational criteria

x

Selection of environment

x

Environmental factors like
1. Storming wind velocity
2. Storming wave height.
3. Tidal conditions.

 Capacities of the available cranes will influence the operational activities of
x

Jacket or template structures.

x

Gravity structures.
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platform constructions. The fixed platforms can be classified into

2) Describe the merits and demerits of various types of shells and the special
forms of shells.
Dec’ 09)

(AUC: April May ‘10) (AUC:Nov
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Types and Forms of Shell Structure :
Folded Plates

x

Barrel Vaults

x

Short Shells

x

Domes of Revolution

x

Folded Plate Domes

x

Intersection Shells

x

Warped Surfaces

x

Combinations

x

Shell Arches

ST

U

x

.

Folded Plates

 The elements of a folded plate structure are similar to those of a barrel shell except
that all elements are planar, and the moments in the slab elements are affected by
the differential movement of the joints.

.
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Barrel Shells
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The elements of a barrel shell are:
(1) The cylinder,

.

(2) The frame or ties at the ends, including the columns, and
(3) The side elements, which may be a cylindrical element, a folded plate element,

columns, or all combined.
 The elements of a folded plate structure are similar to those of a barrel shell except
that all elements are planar, and the moments in the slab elements are affected by
the differential movement of the joints.

.
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 The elements of a short shell are the barrel, which is relatively short compared to
radius, the element at the base of the cylinder to pick up the arch loads, and the
arches or rigid frame to pick up the entire ensemble. In this case it is a rigid frame
arch.
There may be multiple spans.
The short shell carries loads in two ways:
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 The size of the arch could have been reduced by horizontal ties at the springing.

(1) As an arch carrying load to the lower elements and

(2) As as a curved beam to the arches. The thickness of the shell can be quite thin due

U

Domes :
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to these properties.

ST

 Domes are membrane structures, the internal stresses are tension and compression
and are statically determinate if the proper edge conditions are fulfilled.

 In a dome of uniform thickness, under its own weight, the ring stresses are
compression until the angle to the vertical is about 57 degrees.

.

 If the dome is less than a full hemisphere, a ring is required at the base of the dome
to contain the forces.

Translation Shells :

.
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 A translation shell is a dome set on four arches. The shape is different from a
spherical dome and is generated by a vertical circle moving on another circle.
 All vertical slices have the same radius. It is easier to form than a spherical dome.
 The stresses in a translation shell are much like a dome at the top, but at the level
of the arches, tension forces are offset by compression in the arch. However there
are high tension forces in the corner.
Advantages:
1. Simple design.
3. economical in construction.
4. Attractive and decorative appearance.
Disadvantages of Concrete Shells
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2. More strength compared with other structures.

1. The shell structures are costly than part framed structure.
2. The formation of centering of shell is very high.
3. The cost of labour is high in shell structure.
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Special forms for shells :

 Shells are 3d structures constructed on storage tanks or roof for large column area
such as indoor stadiums, exhibition halls, theatres, complex churches etc
Classification of shells:
 Singly curved

 Double curved

U

 Cylindrical shells
Singly curved:

 It can be used for rectangular shape buildings. Shells represent the roof of the

ST

building. Dome storage tank for water and petroleum is example for single curved.

Doubly curved:

 For doubly curved structures, the super structure should be in hexagonal or circular
shape.

.

Cylindrical shape:
 These are just modification of pitched roof and frequently employed in modern age
construction.
It has two types:

.

x

North light shell roof

x

Barrel vault shell roof
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Both are different to provide lighting effect in factories. In Barell vault ventilation is
provided in middle.
3. Describe the procedure involved in the erection of braced domes and spaced
decks.

(AUC: Nov Dec’ 10) (AUC: May June‘13)

 Braced domes are example of 3D structure in which any applied loading is
distributed between many members which may be at a considerable distance from
the point of application of load.
 This leads to an even stress distribution in the structure as the high stresses in the
decreased.
They can be divided in to:
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directly loaded members are decreased and stresses in distant members are

1. Frame or skeleton type (single layer dome)

2. Truss type (double layer dome) used for large spans

3. Stressed skin type (covering forms integral part of the structural systems)
4. Formed surface type (sheets are bent and interconnected along their edges to form
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the main skeleton of the dome)

The various erection methods for space structures like domes are:
1. Element erection method and block erection method
 The popular erection methods for space structures are element method and block
method. The element method is the erection wherein single-unit members are
individually assembled.

U

 On the other hand, the block method is the erection wherein sub-assemblies, which
are relatively large and called blocks, are initially assembled at the lower level near
the ground.

ST

 These elements and blocks are connected together at the designed position by a
crane, using scaffold or temporary supports.

2. Move-scaffold method
 Move-scaffold method is the erection for roof structures using the moveable

.

scaffold, which is normally equipped with a number of wheels and motors to travel
on rails.

 This erection method can minimize the amount of scaffold effectively, especially
for a large roof structure.
3. Sliding method:
 Sliding method is the erection wherein a roof structure is partly assembled on a
temporary stage and is sequentially slid.

.
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 The roof structure is slid on the rails that are settled along the perimeter beams or
on temporary supports by using a number of oil jacks or winches.
 This method requires a large number of studies, including computer simulations
of the process.
 Also, the structure is needed to be manufactures under proper supervision in
terms of accuracy and the sliding work is demanded to be controlled suitably.
Reinforcement of the structure may be required in some cases.
3.1 Sliding method for flat roofs :
 The sliding method was adopted for the erection of the roof structure, because
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the shape of the roof is suitable for the method, that is, the sectional shape in
the span direction is almost flat and it remains the same in the long direction.
3.2 Sliding method with temporary cables :

 The sliding method was adopted for their erections because the pool works
could be carried out even under the erection of the roof, and therefore the
construction period was shortened.
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 The truss and secondary members were assembled on the stage and painter’s
work, roof finishing and electrical equipment work were also completed on the
stage outside of the buildings. The roofs were pulled by wires in the ridge
direction.

 During the erection and the slide, a number of temporary cables were used to
control the deformation of the roofs. The cables were made of carbon fiber and

U

the rails settled for the slide were made of ultra high molecular weight
polyethylene.

 The truss members and temporary materials, such as supports and cables, were

ST

designed, considering the both of the erection and the design loads. A number

of members were sized up as the results of many studies, including computer

analysis.

4. SWORD Method :

.

 SW ORD (Slide-W ork Over a Railway and Down) method is the erection, that
has been developed for erecting railroad buildings safely and efficiently.
 The rigidity of the building is increased so that the building can travel on a
number of pre-erected columns, therefore, temporary girders or launching
girders are not required.

.
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 During the slide operation, the level of the building is being controlled by the oil
jacks settled vertically at the columns whilst it is being slid by the horizontal oil
jacks settled behind the building.
 When the building is slid away, the stage will be available for erecting the next
sequential building and the following slide operation can be continued.
 After the building reaches the designed position, its lowest girders and floors
are suspended from the upper girders by other oil jacks, and then they are
lifted down to the designed level.
5. Lift-up method:
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 Lift-up method is the erection wherein a roof structure is assembled at lower
level and is lifted up to designed level.

 The assembled structure is normally lifted up by a number of oil jacks or
winches that are settled on columns or temporary supports to take the
reactions.

 This method requires a large number of studies, including computer
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simulations of the process, as well as the sliding method.

 Also, the accuracy of the structure and the proper control of the lift-up method
are necessary. Reinforcement of the structure may be required in some cases.
5.1 Lift-up method with temporary w ires :

 The lift-up method was adopted for the erection because this structure located
by runways, and then not only the height of structure but also those of cranes

U

were strictly limited by the aviation code.

 The roof under the lift-up operation had not been stable, for this reason,
temporary wires were set up between the both edges of the structure.

ST

 These wires were pulled by winches, and then the deformation of roof could be
controlled.

 The lift-up method of the erection was operated after many studies, including
computer analysis.

.

 The resultant sizes of the structural members were determined by considering
the erection and the design loads.

5.2 Lift –up method with temporary wires and a ring
 The lift-up method was adopted for the structure in order to reduce temporary
materials and shorten the construction period. Also, the quality of the roof and the
safety of the site work were considered to be improved by the method.

.
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 To operate the erection method, the roof was separated from the side structure,
and a temporary tension ring was settled to avoid the outward deformation of the
lifted roof.
 Before starting the lift-up operation, a number of wires were installed in a radical
pattern between the tension ring and the perimeter of the roof.
 Tensile stresses were installed into the wires by using winches in order to control
the deformation of the roof.
 The roof was lifted up by oil jacks, which were settled on 12 temporary supports
located around the roof.
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 A large number of studies were carried out, such as computer analysis of the
operation to investigate the structural behavior of the roof.
6. Jack-up turn method

 The jack- up turn method has been developed to erect the steel bridges over deep
valleys wherein normal erection methods are difficult to operate.

 The jack-up turn method is the erection wherein the girders are erected upward
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along the pier of the bridge by using specific machines with jacks.

 After the jack-up operation, the mechanical hinges at the top of the pier became
effective and the girders were rotated with controlling stresses of the wires settled
at the both edges.

 A large number of studies were carried out, including computer analysis. Also,
experiments on the execution of the method were carried out, using a third scale

U

mockup.
7. Jack-dow n :

 If a jack-down is inappropriately operated, it may damage the roof structure,

ST

temporary materials or its base structure. Even if any damages do not exist,
residual stress or unexpected deformation, which is not expected in the designing

period, may remain or happen

7.1 Jack-dow n with tie-beam :

.

 During the erection, a number of temporary supports were used under the roof and
a tie-beam was installed between the edges of the arch keel truss.
 Seven jack- downs were sequentially operated from the round side of the roof to
the vertical one.
 The jack-down of the arch keel truss and the tensioning of the tie-beam were
alternately operated, not to let the keel truss deform large.

.
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 The safety of the dome and the temporary materials was studied by computer
simulation.
7.1 Jack-up and down method
 A grid of the dome is about 4m by 4m and a block consisting of 4 by 4 grids was
stabilized by tensioning the rods
 . This dome was supported by 38 base isolation bearings, each of which had a
number of jacks to operate the jack-up and down method.
 The dome was firstly erected on temporary supports, and then the whole structure,
which weighted 2146tf, was jacked up to stand itself.
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 After this, the temporary supports were removed and then the structure was jacked
down.
Space Deck :

 The top layer of the Space Deck was made of steel angles (L2x1.5x1/4 for light
units and L2.5x2x5/16 for heavy units).

 The pyramid units were shop-manufactured in special high accuracy jigs by
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welding the components to each other. Once assembled, the units are connected
to each other using tie bars and bolts.

 The tie bars are connected to the bosses of the units and form the bottom layer of
the spatial structure. There are main and secondary tie bars.
 The main tie bars are joined at the boss directly, and the secondary members are
placed perpendicular to them.

U

 All tie bars are threaded at one end with a right hand thread and a left hand thread
on the other end.

 The assembly of this system is done by bolting the adjacent unit trays and

ST

connecting the tie bars between the bosses next to each other the modules could
be supported at either the top or bottom layer.

 The span/depth ratios were about 25-30 for supports all along the edges, and
reduced if only supported at the corners.

.

 The typical modules were 48 in. x 48 in. with depth of 30 in. or 48 in., 60 in. x 60
in. with depths of 48 in. or 60 in., and 80 in. x 80 in. with a depth of 80 in.
 Adjustment of the tie bar screws provided cambering for roof applications. Pitched
roofs, shallow domes, and barrel vaults could be constructed using this method.
4. Briefly explain
i) The construction of typical belt conveyor installation with sketches.
ii) Erecting Light Weight Components On Tall Structures.

.
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(AUC: April May ‘11)
 Belt conveyors have many advantages over other types of bulk material handling
equipment. Some of the advantages are:
x

Belt conveyors are capable of handling a wide range of bulk materials from
very fine to large lump sizes. Very fine materials such as Portland cement are
loaded at terminals using belt conveyors. Large lump size materials such as
coal are transported from mines using belt conveyors.

x

Belt conveyors require less horsepower to operate than other types of
conveyors. Bulk materials are carried on top of the belt and remain static,

x

AP
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therefore requiring much less energy to move.

Belt conveyors have proven to be a reliable method of conveying bulk
materials. Industry standards for the design of belt conveyors have been
developed by the Conveyor Equipment Manufacturer’s Association (CEMA).

 The belt conveyor is an endless belt moving over two end pulleys at fixed positions
and used for transporting material horizontally or at an incline up or down.
x
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 The main components of a belt conveyor are:

The belt that forms the moving and supporting surface on which the conveyed
material rides. It is the tractive element. The belt should be selected considering
the material to be transported.

The idlers, which form the supports for the carrying and return stands of the belt.

x

The pulleys that support and move the belt and controls its tension.

x

The drive that imparts power to one or more pulleys to move the belt and its

U

x

loads.

The structure that supports and maintains the alignments of the idlers and

ST

x

pulleys and support the driving machinery.

 Other components include:
1. Loading chute or feeder chute that organises the flow of material and directs it on

.

the belt conveyor.

2. Take-up-device which is used to maintain the proper tension of the belt for effective
power transmission.
3. Belt cleaner that keeps the belt free from materials sticking to the belt.
4. Tramp removal device, which is optionally used in case the conveyed material
bears the chance of having tramp iron mixed with it and subsequent handling of the
material, demands its removal.

.
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5. Continuous w eighing device for constantly measuring the load being carried by the
conveyor belt.
6. Discharge chutes to guide the discharged projectile to subsequent conveyor or
other receiving point.
7. Surge hopper and feeder, which is essential for supplying material to the conveyor
at uniform rate when the supply of material is intermittent.

AP
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8. Tripper arrangement to discharge material at different point or to other device

ERECTING LIGHT WEIGHT COMPONENTS ON TALL STRUCTURES :

 Light weight blocks are used for patricians to reduce the dead load building.
 The usage of permanent concrete form works and structural steel elements will be

CO
R

the main constituter for erecting light weight components on tall structures results
rapid speed of constructions.

 Self drilling tapping screws are the most prevalent fasteners. Steel to steel
connections can be carried out to connect struts or joist and track together.
 All these structures require few battery powered screw gunes and some ropes and
pulleys. No scaffoldings is require for assembly and disc assembly of the structures

U

because the structure itself provides the scaffoldings as it goes up or comes down.
 During the construction of tall structures the following equipments are used for the

ST

aerial transporting and handling
x

Aerial cable way

x

Helicopter

5. Describe briefly about the general requirements in launching girders and shell

.

roof structures (AUC: April May ‘11).
Usage of Launching girders :
 Launching girders are most commonly used for placing pre-cast post-tensioned
concrete box segments to form viaducts and bridges and are especially useful for
structures in marine or congested urban conditions due to their ability to move
themselves forward to the next span - hence they are particularly economic for multispan structures.

.

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP

. Curvature can be

CE8401 - CTP

 accommodated by movingl aterally on cross-beams and modest gradients can
also be accommodated. For most situationst he balanced cantilever
method is the favored sequence of construction.
Insurance Aspects:
 For insurance purposes launching girders may be considered either as contractor’s
plant or temporary works and this can be an important factor when preparing the
policy documents.
 However, whether treated as plant or temporary works, a failure can have very
serious insurance implications including:Injury or loss of life by operatives and members of the public.

x

Third party property damage.

x

Damage and delay to the contract works.

x

Clearance of debris.

Training and Access:

AP
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x

 Operating and moving LGs is a specialised process requiring staff with extensive
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training and experience..

 In addition to the task of lifting and placing the segments these workers need to
receive training in several related operations including gluing and post-stressing of
the segments together with the numerous safety requirements for standard
construction such as ventilation requirements, working at height, PPE and
communications.

U

 All trained staff (including resident site staff) who are permitted to access the LG
working areas, should be clearly identifiable (usually by means of a “truss permit

ST

label” on their helmets) without which access to the fenced-off working areas above
and below should be denied.

 In the case of shift-working a period of supervision hand-over is important to ensure
on-going operations follow the correct sequence and the agreed procedures.

Detailing the Erection Procedures:

.

 Method statements, including risk assessments, should set out the procedural steps
to be followed in detail and it is considered important for the manufacturer or
Specialist Company to be directly involved in this process.
 Setting out the multi-stage operations is best undertaken by means of a general
method statement which can then be developed into a more detailed and specific
MS. These statements will invariably require diagrammatic as well as descriptive
elements covering the erection sequence for each span and highlighting the
.
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particular stressing required at different times, as certified by the independent
checking engineer.
6. Discuss in detail various techniques used for the construction of heavy decks
(AUC: May June‘12)
The various techniques used for the construction of heavy decks are as follows :
Balanced cantilever (cast-in-situ and precast)

x

Incremental Launching.

x

Advanced shoring (Movable Scaffold System MSS)

x

Precast span-by-span

x

Heavy lifting

AP
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x

Balanced cantilever (cast-in-situ and precast) :

 Balanced cantilever is one of the most popular bridge construction methods. The
economical range of span lengths for cast-in-situ cantilever construction begins at
roughly 70m and extends to beyond 250m.

 Free cantilevering is a method of construction where a structure is built outward
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from a fixed point to form a cantilever structure, without temporary support, using
staged cast-in-situ construction.

 When two opposing free cantilever structures are attached as a single structure
and erected in the same step, it is known as ‘balanced cantilever’.
Incremental Launching :

 Incremental launching of bridges can save time, money, space and disruption while

U

easing access and delivering a high quality finish.
 The incremental launching method is particularly suited to the construction of

ST

continuous post-tensioned multi-span bridges.
 It involves casting 15-30m long sections of the bridge superstructure in a stationary
formwork behind an abutment and pushing a completed section forward with jacks

or friction launching system along the bridge axis.

 The sections are cast contiguously and then stressed together. The superstructure

.

is launched over temporary sliding bearings on the piers.

 To keep the bending moment low in the superstructure during construction, a
launching nose is attached to the front of the bridge deck.
The main advantages for using this construction methodology, rather than other
traditional methods, are:

.

x

Minimal disturbance to environmentally sensitive areas.

x

Smaller assembly zone required.
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x

Greater safety during construction which is mainly carried out at ground level.

x

Economy of transportation and general reduction in construction elements.

x

Higher quality finish and performance derived from easier working conditions and
repeatability of tasks.

x

Ease of access to restricted or limited sites – such as over rivers, deep valleys,
road or train lines, in poor soil conditions or environmentally protected areas.

Advanced shoring (Movable Scaffold System MSS) :
 The advanced shoring method – or Movable Scaffold System MSS – has been
developed for multi-span bridges over difficult terrain or water where scaffolding
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would be expensive or simply not feasible.

 A launching girder moves forward on the bridge piers, span-by-span to allow placing
of the cast-in-situ concrete.

 The method – both under slung and overhead – is highly adaptable for a wide range
of spans and types of superstructure.

 The construction method uses a movable supporting beam, gantry, for the false
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work that reaches over at least one span but usually over the length of two spans.
 W ith the supporting beam in place, transverse beams along the gantry secure the
formwork and working platform and the building process can be carried out
efficiently.

 W ith special roller bearings and launching jacks the gantry can easily be moved
forward along the bridge as the construction proceeds. The travelling gantry system

U

is most suited for spans of 30 to 60m.
Precast span-by-span :

ST

 The precast span-by-span bridge construction method offers a very high speed of
construction.

 It is most often used in conjunction with an erection truss under the bridge
segments or an overhead erection gantry to guide the precast elements into

.

position.

 The span-by-span construction technique consists of the following primary steps:
x

Erecting the segments for the entire span onto a temporary erection girder
spanning between a pair of adjacent permanent piers.

x

Installing and stressing longitudinal PT tendons enabling the segments to span
on their own.

x
.

Advancing the erection girder into place to erect the adjacent span
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 Since there is only one cycle of stressing and grouting of tendons per span, the
method can be significantly faster than precast balanced cantilever construction,
which requires one such cycle per pair of segments.
 The most common use of span-by-span construction is to build long viaducts with
spans of similar length. The method has been used most often for spans ranging
from 2s5m to 45m.
 As spans increase, there is a significant increase in the cost of the erection girder.
Erection girder can support the segment from below, or above – under slung and
overhead launching gantries.
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P

 Alternatively, full – span precast beams can be delivered from the precast beam
production to the erection front by the launching gantry. This method allows a fast
rate of erection.
Heavy lifting :

 Heavy lifting is a specialist hydraulic cable lifting technique developed for
exceptionally heavy loads.

CO
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 The technique provides a particularly timely and economic solution for projects
based on modular construction methods and large, heavy, pre-fabricated elements.
 The heavy lifting technique can be used for:
x

Lifting and lowering of heavy loads – precast beams, entire structural elements,
roofs, false work etc. built on site or at a factory are lifted in place by means of
strands and hydraulic jacks.

Lifting of bridges – for the exchange or repair of bridge bearings for instance, the

U

x

superstructure is lifted and lowered with hydraulic jacks without disturbing traffic
 Rotating and sliding of bridges – bridge structures can be rotated or slid from the

.

ST

assembly area to its final position.

.
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UNIT –V
CONSTRUCTION EQUIPMENT
PART- A
1. Define dredging. (AUC: April- May-10)
Dredging is the process of excavating from river bed, lake or sea for the purpose of
deepening them. It is an important operation in navigation canals, harbours, dams etc.
Dredgers are of three types namely
2. Define mucking? (AUC:Nov Dec-09)
Mucking is the operation of loading the broken rock or earth for removal from a tunnel.
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Mucking is done by hand in small tunnels, drifts and pilot tunnels.

3.Name some equipment used for underground open excavation. (AUC:Nov Dec09) (AUC:April- May-10)
Tractors

x

Bull dozers

x

Crawlors

x

Tunnel Boring Machine

CO
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x

4.What do you understand by truck agitators? (AUC:Nov Dec-09)
A mechanical device used to maintain plasticity and to prevent segregation, particularly
in concrete and mortar.

5.What are the types of earth moving equipment ((AUC:April- May-10)
Classified into following types
Production equipment

x

Equipment used for digging and moving

x

Service equipment

ST

U

x

x

Dozers and motor girders

6.What are the equipments and methods used for compacting concrete?

(AUC:Nov Dec-10) (AUC:Apr- May-11) (AUC: May June-13)
1.
2.

.

.

Methods:

Hand Compaction
Compaction by Vibration

a.

Needle Vibrator:

b.

Formwork Vibrator

3.

Compaction by Spinning

4.

Compaction by Jolting

5.

Compaction by Rolling
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Equipments:
x

Immersion Vibrators

x

Form vibrators

x

Tamping board vibrators

x

Table vibrators

x

Rammers

x

Rollers

x

Vibratory plates

x

Well point systems

x

Deep well drainage systems

x

Vaccum dewatering systems

x

Electro osmosis

x

Freezing
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7.What are the various methods to dew ater deep excavations? (AUC:Apr- May-11)

June -12)

CO
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8.What are the different operations performed by motor grader? (AUC: May
Land clearance

x

Snow clearance

x

Material mixing

x

Hard surface cutting

x

Ditch filling or digging

x

Bank cutting and reshaping

U

x

9.What are equipments used for trenching and tunneling? (AUC: May June -12)

ST

Trenching equipments :

wheel trencher

Chain Trencher

x

Rock W heel

x

Portable Trencher

x

Micro Trencher

x

Tunnelling Equipments:

x

Tunnel Boring Machine

x

Immersed Tunnels

x

Tunnel Jacking

x

Mechanical drilling/ cutting

.

x

.
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10.What are the equipments used for tall building construction? (AUC: May June 12)
x

Tower crane

x

Mobile cranes

x

Telescopic cranes

x

Over head crane

x

Loader crane etc

11.List out the material handling devices (AUC: May June -13)
x

Block and tackle

x

Winches

x

Hoists

x

Elevators

x

Pillar crane

x

Overhead cranes

AP
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1. Lifting and lowering devices (Vertical motion)
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2. Transportation devices (horizontal motion)
x

Wheel barrows and hand truck

x

Narrow-gauge mine rail road

x

Tractors and trailors

x

Skids

x

Pipe line

U

3. Combination devices (Lifting and lowering plus Transportation)
Spiral chute

x

Lift track

ST

x

x

Crane truck

x

Forklift truck

x

Conveyors of various types

.

4. Arial transport
x

Cable ways

x

Rope ways

12. Define compaction?
Compaction is defined as the process of densifying or increasing the unit weight of a
soil mass through the application of static or dynamic force, with the resulting expulsion
of air.

.
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13. Name the equipments used for volume batching?
The equipments used for volume batching are:
x

aggregate feeders cement silo

x

water measuring device and mixing unit

14. What are the various types of conveyors?
The various types of conveyors are
x

Belt convey or Roller conveyor

x

Chain or cable conveyor Pipe line conveyor

x

Screw conveyor and Elevating conveyor

AP
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15. What are the advantages of using belt conveyors?
Advantages of using belt conveyors are
x

It is capable of handling light or heavy, fine or coarse, wet or dry material.

x

It can handle thousands of tons of material per hour for several kilometers. It
can handle not materials up to 1600c.
It operates without noise.

PART B

ST

U

CO
R

x

1.Discuss the different compactors in detail. (AUC: Nov Dec’ 09)
The function of compaction equipment is to produce higher density in soil mechanically.

The basic forces used in compaction are static weight, kneading, impact and vibration.

.

The degree of compaction that may be achieved depends on the properties of soil, its

moisture content, the thickness of the soil layer for compaction and the method of
compaction. There are different types of rollers and other soil compaction equipments
available. Use of these compacting machines depends on soil types and moisture
conditions.
Following are different types of Compaction Equipments for different soil types:
The soil compaction equipments can be divided into two groups:
1. Light soil compacting equipments
.
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2. Heavy soil compacting equipments
1. Light Soil Compacting Equipments:
These equipments are used for soil compacting of small areas only and where the
compacting effort needed is less. Below are light equipments for soil compaction:
(i) Rammers:
Rammers are used for compacting small areas by providing impact load to the soil. This
equipment is light and can be hand or machine operated. The base size of rammers
can be 15cm x 15cm or 20cm x 20cm or more.
For machine operated rammers, the usual weight varies from 30kg to 10 tonnes (6 lbs
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to 22000 lbs). These hammers with 2- 3 tonnes (4400 to 6600 lbs)weights are allowed
to free fall from a height of 1m to 2m (3ft to 7ft) on the soil for the compaction of rock
fragments.

Rammers are suitable for compacting cohesive soils as well as other soils. This
machine in areas with difficulty in access.
(ii) Vibrating Plate Compactors:

CO
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Vibrating plate compactors are used for compaction of coarse soils with 4 to 8% fines.
These equipments are used for small areas. The usual weights of these machines vary
from 100 kg to 2 tonne with plate areas between 0.16 m2 and 1.6 m2.
(iii) Vibro Tampers:

Vibro tampers is used for compaction of small areas in confined space. This machine is
suitable for compaction of all types of soil by vibrations set up in a base plate through a

U

spring activated by an engine driven reciprocating mechanism. They are usually
manually guided and weigh between 50 and 100 kg (100 to 220 lbs).
2. Heavy Soil Compaction Equipments:

ST

These compacting machines are used for large areas for use on different types of soils.
The heavy compaction equipments are selected based on moisture content of soil and

types of soil. Following are different types of these equipments:
I) Smooth W heeled Rollers:

.

Smooth wheeled rollers are of two types:
� Static smooth wheeled rollers
� Vibrating smooth wheeled rollers
The most suitable soils for these roller type are well graded sand, gravel, crushed rock,
asphalt etc. where crushing is required. These are used on soils which does not require
great pressure for compaction. These rollers are generally used for finishing the upper
surface of the soil. These roller are not used for compaction of uniform sands. The

.
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performance of smooth wheeled rollers depend on load per cm width it transfers to the
soil and diameter of the drum. The load per cm width is derived from the gross weight of
the drum.
The smooth wheeled rollers consists of one large steel drum in front and two steel
drums on the rear. The gross weight of these rollers is in the range of 8-10 tonnes
(18000 to 22000 lbs). The other type of smooth wheel roller is called Tandem Roller,
which weighs between 6-8 tonne (13000 to 18000 lbs).
The performance of these rollers can be increased by increasing the increasing the
weight of the drum by ballasting the inside of drums with wet sand or water. Steel
frame attached with axle.
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sections can also be used to increase the load of the drum by mounting on the steel
The desirable speed and number of passes for appropriate compaction of soil depends
on the type of soil and varies from location to location. About 8 passes are adequate for
compacting 20 cm layer. A speed of 3-6 kmph is considered appropriate for smooth
wheel rollers.
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Vibrating smooth wheeled rollers

In case of vibrating smooth wheeled rollers, the drums are made to vibrate by
employing rotating or reciprocating mass.

These rollers are helpful from several considerations like:1. Higher compaction level can be achieved with maximum work
2. Compaction can be done up to greater depths

U

3. Output is many times more than conventional roller
Although these rollers are expensive but in the long term the cost becomes economical
due to their higher outputs and improved performance. The latest work specifications for

ST

excavation recommends the use of vibratory rollers due to their advantage over static

smooth wheeled rollers.

(ii) Sheep foot Roller:

Sheep foot rollers are used for compacting fine grained soils such as heavy clays and

.

silty clays. Sheep foot rollers are used for compaction of soils in dams, embankments,
sub grade layers in pavements and rail road construction projects.
Sheep foot rollers are of static and vibratory types. Vibratory types rollers are used for
compaction of all fine grained soils and also soil with sand-gravel mixes. Generally this
roller is used for compaction of sub grade layers in road and rail projects.

.
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As seen in picture above, sheep foot rollers consist of steel drums on which projecting
lugs are fixed and can apply a pressure upto 14kg/sqcm or more. Different types of lugs
are namely spindle shaped with widened base, prismatic and clubfoot type.
The weight of drums can be increased as in the case of smooth wheeled rollers by
ballasting with water, wet sand or by mounting steel sections.
The efficiency of sheep foot rollers compaction can be achieved when lugs are gradual
walkout of the roller lugs with successive coverage. The efficiency is affected by the
pressure on the foot and coverage of ground obtained per pass. For required pressure
and coverage of ground, the parameters such as gross weight of the roller, the area of
feet per drum are considered.
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each foot, the number of lugs in contact with the ground at any time and total number of
he compaction of soil is mainly due to foots penetrating and exerting pressure on the
soil. The pressure is maximum when a foot is vertical.
(iii) Pneumatic Tyred Rollers:

Pneumatic tyred rollers are also called as rubber tyred rollers. These roller are used for

CO
R

compaction of coarse grained soils with some fines. These rollers are least suitable for
uniform coarse soils and rocks. Generally pneumatic tyred rollers are used in pavement
subgrade works both earthwork and bituminous works. Pneumatic rollers have wheels
on both axles. These wheels are staggered for compaction of soil layers with uniform
pressure throughout the width of the roller.

The factors which affect the degree of compaction are tyre inflation pressure and

U

the area of the contact. The latest rollers have an arrangement to inflate the tyre to the
desired pressure automatically. The total weight of the roller can be increased from 11.0
tonne to 25.0 tonne or more by ballasting with steel sections or other means.

ST

(iv) Grid Rollers:

Grid rollers are used for compaction of weathered rocks, well graded coarse soils.
These rollers are not suitable for clayey soils, silty clays and uniform soils. The main
uses of these rollers are in sub grade and sub-base in road constructions.

.

As the name suggests, these rollers have a cylindrical heavy steel surface consisting of
a network of steel bars forming a grid with squire holes. The weight of this roller can be
increased by ballasting with concrete blocks.
Typical weights vary between 5.5 tonnes net and 15 tonnes ballasted. Grid rollers
provide high contact pressure but little kneading action and are suitable for compacting
most coarse grained soils.
81
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(v) Pad Foot / Tamping Rollers:
These rollers are similar to sheep foot rollers with lugs of larger area than sheep foot
rollers.
The static pad foot rollers also called tamping rollers have static weights in the range of
15 to 40 tonnes and their static linear drum loads are between 30 and 80 kg/cm. These
rollers are more preferable than sheep foot roller due to their high production capacity,
and they are replacing sheep foot rollers.
The degree of compaction achieved is more than sheep foot rollers. The density of soil
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achieved after compaction with this roller is more uniform.

These rollers operate at high speeds, and are capable to breaking large lumps. These
rollers also consist of leveling blades to spread the material.

Pad foot or tamping rollers are best suitable for compacting cohesive soils

Since concrete contains particles of varying sizes, the most satisfactory compaction
would perhaps be obtained by using vibrators with different speeds of vibration. Poly
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frequency vibrators used for compacting concrete of stiff consistency are being
developed. The vibrators for compacting concrete are manufactured with frequencies of
vibration from 2800 to 15000 rpm. The various types of vibrators used are described
below:

(i) Immersion or Needle Vibrators:

It is perhaps the most commonly used vibrator. It essentially consists of a steel tube

U

(with one end closed and rounded) having an eccentric vibrating element inside it. This
steel tube called poker is connected to an electric motor or a diesel engine through a
flexible tube. They are available in size varying from 40 to 100 mm diameter. The

ST

diameter of the poker is decided from the consideration of the spacing between the
reinforcing bars in the form-work.
The frequency of vibration varies up to 15000 rpm. However a range between 3000 to

6000 rpm is suggested as a desirable minimum with an acceleration of 4g to 10g.

.

The normal radius of action of an immersion vibrator is 0.50 to 1.0m. However, it would
be preferable to immerse the vibrator into concrete at intervals of not more than 600mm
or 8 to 10 times the diameter of the poker.
The period of vibration required may be of the order of 30 seconds to 2 minute. The
concrete should be placed in layers not more than 600mm high.
(ii) External or Shutter Vibrators
82
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These vibrators are clamped rigidly to the form work at the pred
- etermined points so
that the form and concrete are vibrated. They consume more power for a given
compaction effect than internal vibrators.
These vibrators can compact up to 450mm from the face but have to be moved from
one place to another as concrete progresses. These vibrators operate at a frequency of
3000 to 9000 rpm at an acceleration of 4g.
The external vibrators are more often used for pre-casting of thin in-situ sections of such
shape and thickness as cannot be compacted by internal vibrators.
(iii) Surface Vibrators
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These are placed directly on the concrete mass. These best suited for compaction of
shallow elements and should not be used when the depth of concrete to be vibrated is
more than 250 mm.

Very dry mixes can be most effectively compacted with surface vibrators. The surface
vibrators commonly used are pan vibrators and vibrating screeds. The main application
of this type of vibrator is in the compaction of small slabs, not exceeding 150 mm in
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thickness, and patching and repair work of pavement slabs. The operating frequency is
about 4000 rpm at an acceleration of 4g to 9g.
(iv) Vibrating Table

The vibrating table consists of a rigidly built steel platform mounted on flexible springs
and is driven by an electric motor. The normal frequency of vibration is 4000 rpm at an
acceleration of 4g to 7g. The vibrating tables are very efficient in compacting stiff and

U

harsh concrete mixes required for manufacture of precast elements in the factories and
test specimens in laboratories.
2.What are the different types of cranes? Explain them in detail. (AUC: Nov Dec’

ST

09)

Mobile Crane

A mobile crane is "a cable-controlled crane mounted on crawlers or rubber-tired

carriers" or "a hydraulic-powered crane with a telescoping boom mounted on truck-type

.

carriers or as self-propelled models." They are designed to easily transport to a site and
use with different types of load and cargo with little or no setup or assembly. Mobile
cranes generally operate a boom from the end of which a hook is suspended by wire
rope and sheaves. The wire ropes are operated by whatever prime movers the
designers have available, operating through a variety of transmissions. Some examples
of this type of crane can be converted to a demolition crane by adding a demolition ball,
83

.

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP
CE8401 - CTP

.

or to an earthmover by adding a clamshell bucket or a dragline and scoop, although
design details can limit their effectiveness.
Hydraulic Crane
A hydraulic crane is a type of heavy-duty equipment used for lifting and hoisting. Unlike
smaller cranes, which rely on electric or diesel-powered motors, hydraulic cranes
include an internal hydraulic system that allows the crane to lift heavier loads. This fluidfilled hydraulic system enables the crane to transport objects such as heavy shipping
containers and tractor trailers, which are well beyond the size and scope of any other
lifting device.

AP
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Each hydraulic crane consists of an enclosed operator's cab set atop a steel base.
Some of these cranes may be set on wheels or rollers, while others are stationary. From
the cab, the operator controls a large arm known as a boom. Many hydraulic cranes
feature a telescoping boom, which allows the operator to reach objects from a greater
distance. Cables and hooks attached to the boom can be fastened to different objects
for hoisting or lifting.

CO
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The crane's engine powers a hydraulic pump, which applies pressure to an oil or fluid
within the hydraulic system. Because oil can't be compressed, the oil transfers this
applied force to other parts of the crane. By redirecting this force where it’s needed to lift
an object, hydraulic systems help increase power and performance.
Hydraulic cranes are rated based on their total lifting capacity, which is a factor of both
their construction and the strength of the hydraulic system. A 10-ton crane for example,

U

can lift up to 10 tons (9,070 kg). Each hydraulic crane must be chosen carefully based
on the demands of a specific project, and lifting a load that's too heavy will cause the
crane to fail.

ST

Different hydraulic crane designs allow users to more easily perform specific tasks.
Those on tracks or wheels may be best suited to construction sites, while many
shipyards and warehouses rely on stationary cranes. Smaller hydraulic cranes can even

.

be found on board ships or even tow trucks.
Because of the large size and power of a hydraulic crane, all

operators should undergo vigorous safety training to reduce the risk of accidents. A
crane that suffers operational failures could put operators or those nearby at risk from
fire or falling objects. Poorly trained operators may direct the boom into nearby buildings
or even people. Cranes that have not been set up properly can even tip over, leading to
large-scale damage. While not all areas require safety training, individuals or
organizations often pursue training to minimize liability and maximize safety.
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Overhead Crane
An overhead crane, commonly called a bridge crane, is a type of crane found in
industrial environments. An overhead crane consists of parallel runways with a traveling
bridge spanning the gap. A hoist, the lifting component of a crane, travels along the
bridge. If the bridge is rigidly supported on two or more legs running on a fixed rail at
ground level, the crane is called a gantry crane
Overhead cranes are commonly used in the refinement of steel and other metals such
as copper and aluminium. At every step of the manufacturing process, until it leaves a
factory as a finished product, metal is handled by an overhead crane. Raw materials are
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poured into a furnace by crane, hot metal is then rolled to specific thickness and
tempered or annealed, and then stored by an overhead crane for cooling, the finished
coils are lifted and loaded onto trucks and trains by overhead crane, and the fabricator
or stamper uses an overhead crane to handle the steel in his factory. The automobile
industry uses overhead cranes to handle raw materials.
EOT (Electric Overhead Traveling)
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This is most common type of overhead crane, found in most factories. As obvious from
name, these cranes are electrically operated by a control pendant, radio/IR remote
pendant or from an operator cabin attached with the crane itself.
Gantry Crane

Gantry cranes are a type of crane built atop a gantry, which is a structure used to
straddle an object or workspace. They are also called portal cranes, the "portal" being

U

the empty space straddled by the gantry.

The terms gantry crane and overhead crane (or bridge crane) are often used
interchangeably, as both types of crane straddle their workload. The usual distinction

ST

drawn between the two is that with gantry cranes, the entire structure (including gantry)

is usually wheeled (often on rails). By contrast, the supporting structure of an overhead
crane is fixed in location, often in the form of the walls or ceiling of a building, to which is

attached a movable hoist running overhead along a rail or beam (which may itself

.

move). Further confusing the issue is that gantry cranes may also incorporate a
movable beam-mounted hoist in addition to the entire structure being wheeled, and
some overhead cranes are suspended from a freestanding gantry.
Gantry cranes in the form of container cranes are prominent features of most container
terminals, used to load intermodal containers on and off container ships.
Tow er Crane
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Tower cranes are a modern form of balance crane that consist of the same basic parts.
Fixed to the ground on a concrete slab (and sometimes attached to the sides of
structures), tower cranes often give the best combination of height and lifting capacity
and are used in the construction of tall buildings. The base is then attached to the mast
which gives the crane its height. Further the mast is attached to the slewing unit (gear
and motor) that allows the crane to rotate. On top of the slewing unit there are three
main parts which are: the long horizontal jib (working arm), shorter counter-jib, and the
operator's cab.
Tow er crane cabin:
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The long horizontal jib is the part of the crane that carries the load. The counter-jib
carries a counterweight, usually of concrete blocks, while the jib suspends the load to
and from the center of the crane. The crane operator either sits in a cab at the top of the
tower or controls the crane by radio remote control from the ground. In the first case the
operator's cab is most usually located at the top of the tower attached to the turntable,
but can be mounted on the jib, or partway down the tower. The lifting hook is operated
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by the crane operator using electric motors to manipulate wire rope cables through a
system of sheaves. The hook is located on the long horizontal arm to lift the load which
also contains its motor.

A tower crane rotates on its axis before lowering the lifting hook.In order to hook and
unhook the loads, the operator usually works in conjunction with a signaler .They are
most often in radio contact, and always use hand signals. The rigger or dogger directs
loads.

U

the schedule of lifts for the crane, and is responsible for the safety of the rigging and
Components:

ST

Tower cranes are used extensively in construction and other industry to hoist and move

materials. There are many types of tower cranes. Although they are different in type, the
main parts are the same, as follows:
Mast: the main supporting tower of the crane. It is made of steel trussed sections that

.

are connected together during installation.
Slewing unit: the slewing unit sits at the top of the mast. This is the engine that
enables the crane to rotate.
Operating cabin: the operating cabin sits just above the slewing unit. It contains the
operating controls.
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Jib: the jib, or operating arm, extends horizontally from the crane. A "luffing" jib is able
to move up and down; a fixed jib has a rolling trolley that runs along the underside to
move goods horizontally.
Hook: the hook (or hooks) is used to connect the material to the crane. It hangs at the
end of thick steel cables that run along the jib to the motor.
Weights: Large concrete counterweights are mounted toward the rear of the mast, to
compensate for the weight of the goods lifted.
3.

Explain the pile driving in detail (AUC: April May ‘10)

Piling is a type of ground treatment which is driving a pile into the ground below ground
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level. Except sheet pile, other piles like concrete pile, timber pile, steel pile, bored pile
are used to transfer the building load to the ground. It’s used to strengthen the soil so
that the ground able to support the load of the building. W hile sheet pile is usually used
to support lateral load and act as a supporting wall.

There is a lot of different types of piles in the market, many other type of piles have
been occurred in the market and still increasing due to improvement of piling
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technology. Driving method, type of piling machine, procedure of piling are all take into
consideration in choosing type of pile.
Length of Pile

Normally the length of the pile can be 3metres, 6metres, 9metres and 12metres. The
depth of piling to be driven into the ground is depending on the condition of ground. If a
length of 3m, 6m, 9m, or 12m pile is not enough to support the load of building, another

U

3m, 6m, 9m, or 12m pile will be joint to the first pile and continuously until it’s strong
enough to support the load of building. Or so, the first pile or we called it as
“starter pile” will be driving in until it can’t be driven in anymore.

ST

Precast and Cast-In-Situ Pile
Pile can be done in precast concrete pile or cast-in-situ concrete pile. Normally precast
concrete pile is used for building work or known as spun pile or RC square pile
(Reinforcement concrete square pile). W hile cast-in-situ concrete pile is used for bridge

.

work or we can known it as bored pile because bridge work has a larger load compare
to building work.
Nowadays, piling work is an important ground supporter and is a must to be used on
construction unless the condition of soil is hard and strong enough to support the load of
building.
4.

Explain the equipment used for tunneling. (AUC: April May ‘10)

The choice of tunnelling method may be dictated by:
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•

geological and hydrological conditions,

•

cross-section and length of continuous tunnel,

•

local experience and time/cost considerations (what is the value of time in the

project),
•

limits of surface disturbance, and many others

factors Tunnel construction methods:
Classical methods
•

Among the classical methods are the Belgian, English, German, Austrian, Italian

and American systems. These methods had much in common with early mining
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methods and were used until last half of the 19th century.
•

Excavation was done by hand or simple drilling equipment.

•

Supports were predominantly timber, and transportation of muck was done on cars

on narrow gauge tracks and powered by steam.
•

Progress was typically in multiple stages i.e. progress in one drift, then support, then

drift in another drift, and so on.
The lining would be of brickwork.
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•

These craft-based methods are no longer applicable, although some of
their principles have been used in combination up to present day. Nevertheless some of
the world’s great tunnels were built with these methods.
Cut-and-cover

Cut and cover tunnelling is a common and well-proven technique for constructing

U

shallow tunnels. The method can accommodate changes in tunnel width and nonuniform shapes and is often adopted in construction of stations. Several overlapping
works are required to be carried out in using this tunnelling method. Trench excavation,

ST

tunnel construction and soil covering of excavated tunnels are three major integral parts
of the tunnelling method.
Most of these works are similar to other road construction except that the excavation
levels involved are deeper. Bulk excavation is often undertaken under a road deck to

.

minimise traffic disruption as well as environmental impacts in terms of dust and noise
emissions and visual impact.
Drill and blast
This tunnelling method involves the use of explosives. Drilling rigs are used to bore
blast holes on the proposed tunnel surface to a designated depth for blasting.
Explosives and timed detonators are then placed in the blast holes. Once blasting is
carried out, waste rocks and soils are transported out of the tunnel before further
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blasting. Most tunnelling construction in rock involves ground that is somewhere
between two extreme conditions of hard rock and soft ground. Hence adequate
structural support measures are required when adopting this method for tunnelling.
Compared with bored tunnelling by Tunnel Boring Machine (see below), blasting
generally results in higher but lesser duration of vibration levels. A temporary magazine
site is often needed for overnight storage of explosives.
Bored Tunnelling
Bored tunnelling by using a Tunnel Boring Machine (TBM) is often used for excavating
long tunnels. An effective TMB method requires the selection of appropriate equipment
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for different rock mass and geological conditions. The TBM may be suitable for
excavating tunnels which contain competent rocks that can provide adequate geological
stability for boring a long section tunnel without structural support. However, extremely
hard rock can cause significant wear of the TBM rock cutter and may slow down the
progress of the tunnelling works to the point where TBM becomes inefficient and
uneconomical and may take longer time than the drill-and-blast tunnelling method.
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Sequential Excavation Method

This method is also known as the New Austrian Tunnelling Method (NATM). The
excavation location of a proposed tunnel is divided into segments first. The segments
are then mined sequentially with supports. Some mining equipments such as road
headers and backhoes are commonly used for the tunnel excavation. The ground for
excavation must be fully dry for applying the NATM and ground dewatering is also an

U

essential process before the excavation. Another process relates to the ground
modifications such as grouting, and ground freezing is also common with this method in
order to stabilize the soil for tunnelling. This method is relatively slow but is found useful

ST

in areas where existing structures such as sewer or subway could not be relocated.
5.

Explain the factors governing the selection of equipments for earth work

(AUC: Nov Dec’ 10) (AUC: May June‘13)
Economic Considerations

.

The economic considerations such as owning costs, operating labour costs and
operating fuel costs of equipment are most important in selection of equipment.
Besides, the resale value, the replacement costs of existing equipment, and the salvage
value associated with the equipment are also important.
Company-Specific
The selection of equipment by a company maybe governed by its policy on 'owning' or
'renting’.
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While emphasis on 'owning' may result in purchase of equipment keeping in mind the
future requirement of projects, the emphasis on 'renting' may lead to putting too much
focus on short-term benefits.
Site-Specific
Site conditions-both ground conditions as well as climatic conditions-may affect the
equipment-selection decision.
For example, the soil and profile of a site may dictate whether to go for a crawlermounted equipment or a wheel-mounted equipment. If there is a power line at or in the
of equipment.
Equipment-Specific
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vicinity of site, one may go for a fixed-base kind of equipment rather than a mobile kind

Construction equipments come with high price tags. W hile it may be tempting to go for
the equipment with low initial price, it is preferable to opt for standard equipments.
Such equipments are manufactured in large numbers by the manufacturers, and their
spare parts are easily available, which would ensure minimum downtime. Besides, they
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can also fetch good salvage money at the time of their disposal
Client And Project-Specific

The owner/client in a certain project may have certain preferences that are not in line
with the construction company's preferred policies as far as equipment procurement is
concerned.

The schedule, quality and safety requirements demanded of a particular project may in

U

some cases force the company to yield to the demands of the client.
Manufacturer-Specific

A construction company may prefer to buy equipment from the same manufacturer

ST

again and again, and that too from a specific dealer.
This may be to bring in uniformity in the equipment fleet possessed by the company or

because the company is familiar with the working style of the manufacturer and the

dealer

.

Labour Consideration
Shortage of manpower in some situations may lead to a decision in favour of procuring
equipment that is highly automated.
Further, the selection of equipment may be governed by the availability or nonavailability of trained manpower
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