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CHAPTER-1

INTRODUCTION

Knowing the predicted construction cost, also known as the estimated cost, is essential for any
engineering projects. The process of determining the different amounts of work and estimated
expenditures connected with a certain task or project is known as estimation. The work is
finished in part or the requirements are revised if the available funds are less than the
projected cost. Estimation is a method of estimating how long a task will take to complete.
The estimate is required to request tenders and quotes, as well as to establish a contract. The
estimate is also required for cost control during the job's completion.

An estimate indicates if the proposed method is feasible given the cash and budget constraints.
It is a method of calculating the amounts of different types of the work and expected costs
associated with them.

The estimated cost of a task, as well as whether or not a budget is available, is a close
approximation of the real cost. The overall estimated project cost is the sum of these
anticipated cost of the project. A task's expected cost is a near approximation of the actual

cost.

Fundamental goal of an estimate is to provide information about the project's likely cost
before it is completed. If the estimate is thoroughly and precisely created, the gap between the
estimated and real cost will be minimal. Estimation necessitates a solid understanding of
building techniques and material costs. It is not the same as calculating the precise cost when

the job is completed.

If there are no unexpected or unanticipated conditions, the real cost of the of the planned job
should not be used after completion deviate by more than 5% to 10% of a total cost estimate
for a good estimate. In addition to expertise, experience, insight, and sound judgement, labour
is required. A cost estimate for a construction project. project is the estimated cost of the
project based on plans and specifications.



Before beginning any estimate for a building, road, or bridge, make sure the designs are
completely dimensioned. Check the inner and outside dimensions before beginning the
estimate to avoid issues later. To avoid omission of any component, the estimate should be
broken down into sub-heads. To minimise future claims from contractors, the nomenclature of
each item should follow the approved rate schedule. All things should be computed in the
units that the payment will be made in (chapter on, units) Attached should be a full report
organised by subheads. This should be self-explanatory and provide all necessary details.
Every thorough estimate should include detailed drawings with a north line on the design.
Every item should have detailed specifications attached so that the job may be completed
correctly, and the specifications should be based on the most recent version of the P.W.D.
requirements.

Provision for power and water supplies should be incorporated in order to make the estimate
thorough.

An abstract of cost including the cost of each sub-head and the overall cost should be supplied
at the conclusion of the estimate. In the end of the cost abstract, a provision for contingencies

and petty establishment of 5% should be inserted.

The fee per square metre should be calculated and included in the building estimate's abstract
at the conclusion. This is useful for future reference.

In the event of a road estimate, a rate per kilometre should also be calculated.

The road estimate should include the unique characteristics of the chosen alignment, as well as
whether the soling is made of bricks or stone, in the estimate report.

In the case of bridges and culverts, the rate per metre (width) must be calculated.



1.1

Different elements of cost estimation in project management: -

Direct costs:

A direct cost is a price that is involved in the production of goods or services. Direct materials,
direct labour, and direct equipment are three of the most common direct expenditures. In some
circumstances, an indirect cost can be classified as a direct cost. The pay of a manager in
charge of many concrete batch plants, for example, would be regarded an indirect cost for
each batch plant. The pay of that manager, on the other hand, would be a direct expense for
the department that includes all of those concrete batch facilities.

Indirect costs:

Indirect costs that affect the whole organisation involve devaluation, general supplies, and
overhead expenditures. These are not only spent on one thing. Overhead, ongoing costs,
project management costs, and operational costs are all examples of indirect charges. Indirect
costs are usually recurring. However, they may be altered.

Indirect expenditures can be either fixed or variable. Indirect costs include things like
administration, personnel, and security. These are non-manufacturing expenditures. Some
indirect costs might be classified as overhead. Certain overhead expenses, on the other hand,
are direct expenditures that may be linked to a specific project.

TYPES OF ESTIMATES
1.1.1 Preliminary cost estimate.
1.1.2 Plinth area cost estimate.
1.1.3 Cube rate cost estimate.
1.1.4 Approximate quantity method cost estimate.
1.1.5 Detailed cost estimate.
1.1.6 Revised cost estimate.
1.1.7 Supplementary cost estimate.

1.1.8 Annual repair cost estimate.
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DETAILED
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Figure 1.1-Types of estimates

1.1.1Preliminary cost estimate:

It is also known as an abstract cost estimate, an approximate cost estimate, or a budget
estimate. This estimate is often generated in early phases of a project to establish the
estimated cost. The appropriate sanctioning authority can use this assessment to determine the

financial situation and policy for the administrative department.

It is a cost estimate made at the conceptual stage of a project. When project designs and
budgets are finalised, a preliminary estimate is prepared. There are no specs. It calculates a
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building's total budgeted price project. In addition to new construction, it can be readied for

destruction and repair construction.

1.1.1 Plinth area cost estimate.
The plinth area rate of a building, which is the cost of a similar structure with the same
specifications in the same location, is used to compute a plinth area cost estimate.

This estimate should only be used as a guideline. It is used to calculate the plinth area of a
building, which is then multiplied by the plinth area rate to get a building estimate. (Plinth
area rate per sq. m x building plinth area) It allows you to receive the correct building cost
without having to calculate the specifics.

Plinth area is calculated by multiplying the building's plinth area by the plinth area rate. If we
need a plinth area estimate of 100 m? certain location and the plinth area rate of a nearby
building is 2000 per m?, the plinth area estimate is 200 X 2000 = 200000.

The plinth area does not include open spaces such as courtyards. If the building is multi-story,

each floor level's plinth area is calculated independently.

1.1.2 Cube rate cost estimate.

A building's cube rate cost estimate is calculated by multiplying the plinth area by the height
of the structure. The height of a building should be measured from the ground to the top of the
roof. It is better suited to multi-story structures.

This approach is more precise than the plinth area method. The rate per cubic metre is
calculated based on the costs of similar types of structures in the same region. This form of
estimate ignores the foundation, plinth, and parapet above the roof level.

The everlasting dimensions of the building should be measured at the floor level, and the
height should be measured from the floor level to the roof (or half way up a sloped roof). The
height of a storied building should be measured from one storey's floor level to the top of the

next higher story. The foundation, plinth, and parapet above the roof are not considered for



determining cubical content. Because the height is also compared, the cube rate estimate is
more accurate than the plinth area estimate.

1.1.3 Approximate quantity method cost estimate.

The entire wall length of the construction is measured and multiplied by the rate per running
metre to get the cost of the structure using the approximate quantity approach. The rate per
running metre for the foundation and superstructure are computed independently.

In the case of a foundation, the rate per running metre is determined by taking into account
costs such as excavation and brickwork up to the plinth. In the case of superstructures,
quantities such as wall brickwork, woodwork, and floor finishing are taken into account when

determining the rate per running metre.

1.1.4 Detailed cost estimate.

When the preliminary estimates have been accepted by the relevant administrative authority, a
detailed cost estimate is created. This is a fairly precise estimation. The cost of each piece of
work is computed independently once the quantity of work is measured. Different item rates
are offered based on current practical prices, and the overall anticipated cost is determined.
For eventualities, 3 to 5% of the expected cost is included as miscellaneous expense.

The following details and documentation should be included in the detailed estimate.

-Report

-Overall Specifications

Plans, elevations, sectional views, and detailed drawings are examples of drawings/plans.

-Building foundations, beams, slabs, and other structural elements

-Schedule of rates

1.1.5 Revised cost estimate.

A revised cost estimate is a comprehensive estimate created when the initial sanctioned
estimate amount is surpassed by more than 5%. The rise might be owing to a rapid increase in
the cost of materials, transportation, and other factors. On the last page of the updated

estimate, the cause for the modification should be stated. When the sanctioned amount is



exceeded owing to changes in rates or the inclusion of works that are reasonably reliant on the
work that was originally sanctioned, a revised cost estimate is necessary.

As a result of the considerable variation from the initial concept, a new estimate is required.
It's supported by a comparison statement abstract that shows the likely differences in quantity,
pace, and amount for each piece of work in the project. Due to a change in the rate or number
of materials, a revised estimate is required; no additions or revisions to the designs are

required.

1.1.6 Supplementary cost estimate.

A supplemental cost estimate is a thorough estimate that is created on the spot when more
work is required while the initial job is being completed. The estimate sheet should include
the initial estimate cost as well as the entire cost of work, including any additional costs that
require approval.

Supplemental is necessary because supplementary works are somewhat independent of the
activity that was initially sanctioned. As a result, the supplemental estimate is required owing
to a structural material departure from the design that was previously accepted. There is no
need for a comparison abstract form. This is merely a rough estimate for extra work. The
initial estimate and total amount of the punishment necessary, including the supplemental
amount, are shown in the abstract. Due to certain additional works or a change in design, a
supplemental estimate is required, which may necessitate drawing additions or modifications.

1.1.7 Annual repair cost estimate.

The annual repair cost estimate, also known as the annual maintenance estimate, is used to
calculate the cost of building maintenance in order to keep the structure safe. During
establishing an annual maintenance estimate for a structure, factors such as whitewashing,
painting, and minor repairs are taken into account. It's utilised for yearly or one-time repair
estimates. These estimations are made in order to keep the created piece in excellent
working order. When contemplating repair work, whitewashing, painting, plastering,
patching, and sanitary work, among other things, In the event that material costs have

increased since the yearly repair estimate, a special repair estimate is issued.



1.2 PURPOSE OF ESTIMATION & COSTING
Determine the likely cost of the project.

Determine the various types and quantities of necessary materials.
Determine the different labour types and amounts necessary.

To provide an estimate of how long the task will take to complete.
Use the benefit-cost ratio to justify investment.

Assist in the establishment of a standard rent and property value.

N o g~ e

A public construction estimate is required for administrative approval, technical sanction,
and funding.

8. For timely material acquisition in accordance with expected amounts.

9. To plan a building timeline and establish construction programming

10. To assign a deadline to specific building tasks.

11. Organize labour according to the job.

12. Determine the tools, equipment, and plants required.

13. Tender invitations and bill preparation

14. Calculate the cost-benefit ratio

15. A valuation estimate is necessary for an existing correctly.

LABOUR @

PURPOSE
OF SANCTION

ESTIMATE PROJECT

MATERIALS EQUIPMENT
REQUIRED AND TOOLS

Figure 1.2- Purpose of estimate



1.3 IMPORTANCE OF ESTIMATION & COSTING
. The estimate is required for determining the project's budget.
It is essential for determining the project's required quantities of supplies and personnel.
. The projected project's completion period must be established.

1
2
3
4. Checking the work done by contractors during and after the execution is also beneficial.
5. Itis essential for the project's tender preparation.

6. Itisrequired for land and building appraisal.

7. Controlled material requirements, such as cement and steel, can be estimated in order to

submit applications to the regulating authorities.

1.4 DATA REQUIRED FOR ESTIAMTING

1.4.1 Drawings which include plans, elevations, sections, etc.
For the computation of material amounts, drawings are necessary. Before producing
an estimate, drawings depicting plans, elevations, various sections, and other pertinent

detail with clear and full proportions are highly important.

1.4.2 Specifications
The type and quality of the job, the materials to be used, and the craftsmanship to be

done are all described in the specification, which is crucial for the task to be completed.

There are two types of specifications: -
1.4.2.1 General specification: -
This provides an overview of the nature, class, and materials that may be employed

in various forms of work.

1.4.2.2 Detailed specification: -
It provides a full description of the numerous components of work, including the amounts
and quantities of materials used, the technique of preparation, the proportions used,

craftsmanship, and work execution.



1.43 Rates
Rates are necessary for calculating estimations by multiplying material quantities by
unit rates. To prepare an estimate, you'll need the unit prices for each item of work.

Each item'’s unit rates come from: - -Various materials' rates are utilised in building.
-Material transportation costs
-Labour wages

1.4.4  Methods of measurement
To establish the right amounts of work, an updated technique of measurement for
standard deductions or additions is also required.

1.4.4.1 Different methods of taking estimating & costing

a) Centre line method: -

This strategy is most commonly utilised when the offsets are symmetrical and the
structure is roughly rectangular in form. This centreline serves as the length for the
estimate's whole computations. If deductions are not taken into account, estimations may

be incorrect. The same portion should be on all of the walls.

b) Crossing Method: -

For calculating amounts, the lengths and breadths of the masonry walls at the plinth level is
used. As with the centreline approach, the symmetrical offset is important. Calculating the
entire circumference of the structure and subtracting four times the thickness of the wall on it

yields the centreline length.

c¢) Out to Out and Into In (Long wall and short wall) Method: -

The long wall is defined as the wall that runs the length of the room, while the short
wall is defined as the wall that is right-angled to the long wall. Calculate the
centreline lengths of each wall first to get the length of the longwall or short wall. The
length of the longwall (out to out) may then be calculated by adding half the width at
each end to the centreline length. As a result, the length of the short wall is calculated

by subtracting half of its centreline length from either end.
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d) Bay Method: -

When there are several bays in a structure, this strategy is commonly used. The
overall cost of the building is calculated by multiplying the cost of one
classroom by the number of bays in that building. End walls and frame changes

need the additional expense.

1.5 DIFFERENT SITE CONDITIONS WHICH AFFECT THE OVERALL
COST

1. Different type of work needs a specific construction method. Construction can vary from
a simple house or office to a dam, tunnel, multi-story structure, bridge, or road that is
already in use; each of these projects requires totally different construction processes,
technology, and formwork.

2. The quality of labour and the output of labour depend on location.

3. Ground conditions vary and impact building methods; for example, excavation might be
dry, wet, hard, soft, shallow, or deep, requiring various efforts.

4. The method of building is also influenced by the availability of construction machinery.

5. The site's accessibility must be reasonable. If the access is inadequate, temporary roads

may be constructed.

1.6 ESSENTIAL QUALITIES OF A GOOD ESTIMATOR

1. Anunderstanding of building details. Construction work experience.

2. Having knowledge on the materials necessary, the machinery required, overhead issues,
and various expenses.

3. Sound judgement in relation to various locations, jobs, and workers.

4. Choosing an effective strategy for creating an estimate.

5. He must have a solid understanding of the structural designs for which he will create an
estimate. Ability to be meticulous, hardworking, and precise.

6. Ability to gather, classify, and analyse estimate data.

7. The ability to visualise all of the processes in the construction process.

8. He must also be well aware on the specifications outlining the nature and classes of
work, as well as the materials to be used, because the rates at which different types of

work may be completed are determined by the specifications.

11



9. Before generating the estimate, the estimator should go to the job site and assess the
situation.
10. If a huge structure is being built, for example, the estimator or his representative should
go to the site and:
-Make a design of the location displaying all relevant aspects
-Collect all accessible soil data Obtain information about light, electricity, and water.
-Secure information concerning banking facilities.
Note conditions of streets leading to railway yards and to material dealers.
- Investigate general efficiency of local workman.
1. He should have good imagination.
2. He should be highly qualified.
3. He should be disciplinary in nature.

12



CHAPTER-2
LITERATURE REVIEW

Issues in Project Cost Estimation and Possible Solutions (From the
International Journal of Engineering and Technical Research (IJETR),

Volume 2, Issue 5, May 2014):

One of the most important and extensively used project management is project costing.
Because of the complexity of projects and the inherent unpredictability of financial
performance, development finance, and cost and schedule monitoring and management, exact
budget demands are hard to estimate properly. This same trait causes projects to stray from
their original plans.

The major goal of this study is to identify the elements that influence project cost estimate
accuracy and to define the various methodologies for project cost estimation in construction
projects. The study was prompted by most construction experts' incapacity to arrive at a
preliminary and trustworthy project cost estimate throughout project implementation, which
has resulted in visible difficulties such as project cost overruns and abandonment. The study
gathered the opinions of fifty-three project specialists in Owerri, Imo State, who had worked
on similar building projects.

The primary goal of this study, titled "Project Cost Estimation-Issues and Possible Solutions,"
is to: 1. Identify and analyse factors impacting the accuracy of cost estimates in the study area.
2. To determine and evaluate types of cost estimation models/methods applicable in the area

of study.

A Study on the Estimation and Costing of a Seven-Story Residential
Building in Dhaka City (Ayesha Binta Ali, Molla Habibur Rahman,
1L ecturer, Ahsanullah University of Science and Technology, Dhaka,

Bangladesh.):

All engineering operations involve estimating and costing to determine the likely cost of a
development. If the predicted cost exceeds the available funds, efforts are taken to lower the
cost by decreasing the scope of work or altering the specification. In this article, BNBC 1993

was used to estimate and cost a seven-story residential construction in Dhaka.
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Supplies, transportation, labour, scaffolding, equipment and paints, setup and supervision, and
an appropriate profit margin for the contractor are all included in the estimate for the complete
operation. In Bangladesh, the normal practise of estimating and costing is done manually, and
owing to the inefficient method in which the process is carried out, various errors in costing
persist, making good forecasting impossible. The study's particular goals are as follows: 1.
Prepare a complete cost estimate for a seven-story residential project. 2. To compare the
study's pricing to current rates. 3. Compare project costs to PWD rates. Drawing, design,
financial considerations, estimating, and legal considerations are all included in any building

estimations.

Building estimating and costing methodologies compared (International
Journal of Innovative and Emerging Research in Engineering Volume 4, Issue
4, 2017):

The goal of the article is to compare the two ways and then determine which method is more
accurate for estimating the quantity of work under each item of work. This is a comparison of
the methodologies on a theoretical level. In today's world, estimation sheets are created on
computers using various software programmes and excel sheets.

This research aims to offer a deeper understanding of the original theoretical methodology
and, as a consequence, to suggest the most appropriate building method. There are other ways
for calculating quantity estimation and costing, but the building structure and the methods
mentioned above have been used. Estimating is used in civil engineering projects to determine
the estimated and likely cost before work begins; this cost is derived via estimation. All of the
needed quantities are presented with their appropriate rates during the estimating procedure.

The project's total cost is computed by the estimator. He should be a seasoned professional.

A Case Study in Multi-Storey Building Estimation and Costing
(International Journal of Advanced Research in Science, Engineering, and

Technology, Vol. 6, Special Issue, August 2019):

Detailed estimation approaches for multi-story building construction (APARTMENT
BUILDING), covering cost estimating, hard bid, negotiated price, conventional, management
contracting, construction management-at-risk, design, and design-build-bridging. A multistory
building is one that is mostly used for commercial purposes. The deal of estimate and costing

of a multi-story apartment building with all specifications inside the clients' budget is done in

14



this article. The estimator may change some parameters in the building design based on site
circumstances, the customer's budget, material availability needs, and other considerations.
We estimate and cost the (G+5) apartment building in our project using a stepby-step process

using volumetric analysis and quantity surveying calculations.

DUNDIGAL, HYDERABAD - 500 043 ESTIMATION AND COSTING
(DEPARTMENT OF CIVIL ENGINEERING INSTITUTE OF
AERONAUTICAL ENGINEERING (Autonomous)):

In this paper we learnt about technical terms like: -

ESTIMATE: An estimate is a calculation of the expected or likely cost of a project that is
generally done before it begins. It is, in fact, calculations or computations of numerous

engineering job items.

QUANTITY SURVEY: A quantity survey is a schedule of all work items in a structure.
These figures are derived from the building's blueprint. Thus, a quantity survey provides the
amount of work completed for each item, whereas pricing provides the entire cost. In a
nutshell, quantity surveying entails calculating the number of materials needed to execute the

project.

SPECIFICATIONS: Detailed specifications are necessary to describe the type, quality, and
class of work, materials to be utilised in various areas of the job, material quality, proportions,

method of preparation, craftsmanship, and work execution.

RATES: For producing an estimate, the rates of various items of work, materials to be utilised
in the building, and wages of various categories of labour (skilled and unskilled) should be
accessible. It's also important to know how much transportation costs. The "Schedule of
Rates" should be followed as closely as feasible, alternatively the rates may be calculated

using the "Analysis of Rates" approach.
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Umesh Kumar Yadav 1 Anurag Wahane 2 B.E. Student, Civil Engineering,
CIET, Raipur, C.G., India Assistant Professor, Civil Engineering Dept.,
CIET, Raipur, C.G., India):

Many various aspects of a project are influenced by the quantity of goods, rate of items, and
labour cost. In order to prepare an estimate, the quantities of various pieces of work are
estimated using the basic mensuration technique, and an abstracted cost is computed from
these numbers, which is the current cost. Layout drawings may be used to determine precise
concrete and brickwork amounts (given by competent authority). There are several ways for
evaluating residential, educational, and other significant structures.
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CHAPTER -3
PLANNING OF A BUILDING

3.1 MODELLING OF ABUILDING USING REVIT SOFTWARE: -

For each structural element, the Revit Architecture programme will provide a plan view, 3D
models with good elevation, detailed diagrams, and schedules. Every project we completed in
Revit will have 2d, 3d, section views, elevations with details and schedules, and quantities.
Revit Architecture collects information about each structural element's material, realistic
visualisation, and design, such as thickness and height, and in the schedule, it will give a
number of data points such as cost type, number of bricks, number of doors, number of
windows, and so on, across all other representations of the project. We can have all of these

2D, 3D, and sectional views, elevations, and detailed drawings on one sheet in Revit.

3.1.1 REVIT USES IN CIVIL ENGINEERING: -
1. We can utilise Revit in civil engineering to correctly streamline data with architecture.
2. The precise positioning of beams and columns may be used to generate a structural model.

3. Civil engineers may readily generate structural models in Revit using its extensive range
of tools; the models can then be upgraded and exported to any design analysis programme
for analysis and design. In any other structural design programme, creating such

crossplatform compatible models is arduous.

4. Revit may also be used to compute prices and extract quantities linked to the volume of

concrete required for beams, columns, slabs, and other structural elements.

5. Bar bending schedules, including the weight of steel required and the cost spent, may be

simply created using Reuvit.

6. Both RCC and steel structures, as well as correct structural connections, may be simply

designed in Revit.

7. Parametric structural steel connections can be customised to meet specific needs.

17
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Figure 3.1- Grid plan of foundation
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Figure 3.1.1- Plan of columns

Figure 3.1.2- 3D view of columns
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Figure 3.2 - foundation plan
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Figure 3.3- Dimension plan
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Figure 3.3.1- Plan view of first floor
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Figure 3.3.2- Plan view of second floor
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Figure 3.4- 3D view of first floor
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Figure 3.5 - Ceiling plan
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Figure 3.6- Floor plan

Figure 3.7 - North elevation of building
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Figure 3.7.1- South elevation of building
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Figure 3.7.2- West elevation of building
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Figure 3.7.3 - East elevation of build

Figure 3.8- 3D view of building
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CHAPTER-4
ESTIMATION OF BUILDING

4.1 CALCULATION OF NO. OF BRICKS & COST OF BRICKS

IN MILIMETER (MM)
Size of brick = 190mm x 90mm x 90mm (WITHOUT MORTAR)
Volume =L xW x H
=190 x 90 x90
=1539000mm?

PLASTER OF MORTAR USED =10MM
Size of brick = 200mm x 100mm x100mm (WITH MORTAR)
Volume =LxWxH
=200 x 100 x 100
=2000000mm?®
10MM = 1CM
Size of brick =19cm x 9cm x9cm (WITHOUT MORTAR)
Volume = length x width x height

=19x9x9
= 1539cm?

PLASTER USED =1cm

Brick size = 20cm x 10cm x 10cm
Volume = 2000cm?

1 METER = 100CM
Brick size =0.19 x 0.09 x 0.09
= 0.001539m?
PLASTERUSED =0.1 M
Brick size =0.20m x 0.10m x 0.10m (WITH MORTAR)
Volume =20 x 10 x 10
=0.002m®

29



Number Of bricks in 1m3~ VVolume of 1m® / volume of 1 brick with mortar
=1/0.002
=500 Bricks

®  Calculated Value X
Name: | no. of bricks
(® Formula (O Percentage
Disdpline: Common ~
Type: Number v
Eormias | Volume/0.002m~3] | B
oK | cancel || Help

Figure 4.1- Formula for calculation of no. of bricks in Revit

# ' Calculated Value X
Name: cost of bricks

(® Formula (O Percentage
Disdpline: Common v
Type: ‘Number St
Formula: no.of bricks*10|

OK | Cancel ||  Hep

Figure 4.1.1- Formula for calculation of cost of bricks in Revit
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A - C | D g
Area  :  Volume Length i  no.of bricks

30 683 12 3414

20 m* :4.60 m* 12299

19 m? 432 m 2159

32 mF 734 m 3669

3 e T12m 13562

3 176 m 378

8 m* .76 m* 878

10 :2.37 m 11183

9 m* :2.16 m* 11081

16 m* 3,66 m* 11832

13 m? :2.93 m? 11463

9 m* :2.07 m* 11036

11 :2.52 m* 11258

7m 1.60 m* 802

S e 145 L3k

8 m* 11.93 m* 967

R R o R e n e s S an e eenbnnnnnnnenennnnnnnenessnsnnnnnosssssss SRRRRRRRRRRRTTTERPPRPPPTTPPRRRPRPRRRRRRRRRRRIRD « o #4444 444444444440 0esssssssunssssssssununtesssstunsunsssssssssssssssssssssssssssssssss

28 m* :6.40 m* 13198

18 e 41T 2082

17 me 13,89 m° 194

32 mt 7.34m 13 : 3669

31 mt 712m 12 3562

3 176 m 3 378

8 m* .76 m* J 878

10 m* :2.37 m* - 11183

CO IO I IO IO O O COI I COI COICOICOICOICOICOI OO o
| AN TR SASR T80 S T8 | AN T8 SASR T8 SASS 80 SASR T80 AR T8 AR T8 SRR T80 SR T80 AR T8 SRS T8 S T80 S T8 A T8 | '
et LA LTS IR S T o T S S e R R N S A A et T
ro [ B P

[ —
'

Table 4.1- Table showing calculation of no. of bricks & total bricks
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9mf 207 m 11036 110361

-
1 m 282m 5 1258 12578

7m 160 m 1802 8016

5 115 m

3
3 1573 15726
5

g m 1.93m 1967 972

28 m 640 12 13198 131981

19 42um 2119 121193

|7 me 389m 8 11943 119434

32 m 57_34m’ 13 3669 36686

[ Ti2m § 2 352 35622

lem 178 o7 8777

(8 m 176 m° 878 8777

o 27w 1183 11830

Hom 216 m° 1081 10812

16 m 366 1832 118320

[13m 293 m 1463 14629

o 207w 103 10361

CN: B AN O i Lo o

i 28w 1258 12578

T 1.60m 1802 8016

s 115

=

1573 15726

L
Nn: co: o

18 me 193m 1967 9672

1 258 m 12 1282 12822

=

L

12 277 m 13 11386 113858

11 282m

=

12 1258 112583

<=

gm 173 m

8 1864 18641
5

= 23T 1687 16871

2:

g m 181 m

3 1903 19026
15 m 335m 4 1674 16744

Tm 167 m 3 833 18333

1248 253 R 142670 1426704

Table 4.1.1- Table showing calculation of no. of bricks & their total
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4.2 CEMENT ESTIMATION

Volume of 1 m®covering 500 no. of bricks

= Bricks in 1m®x 1 brick volume without mortar

=0.001539 x 500

=0.7695m?

Volume of mortar (in 1 m®) =1-0.07695

=0.2305m3(wet volume)

For dry volume, 33% is increased as per IS code, dry

volume = (0.2305%33%) +0.2305

=0.2305+0.076065

=0.306m®

Mortar Ratio = (1:6)

= (Cement: Sand)

Quantity of cement in (1m?) = (dry volume of mortar x ratio of cement)/Ratio of (cement+ sand)

= (0.306x1)/ (1+6)

=0.043m?
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Density of cement = 1440kg/m?®

Quantity of cement in kg =quantity of cement x density of cement

= 0.043 x1440

=62 kg

1 cement bag=50 kg

Total no. Of cement bag in m®=62/50

=1.24 bags

Cost of 1.24 bags = 300 x1.24=372rs

B Calculated Value X
Name: No. of cement bags
(®) Formula (O Percentage
Discipline: 'Common v
e [ g
Fovimia: Volume*1.24/1m~3| (=]
ok || cancel || Heb

Figure 4.2- Formula for calculation of no. of cement bags in Revit
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B Calculated Value X
Name: Cost of cement bags

(® Formula (O Percentage
Discipline: Common v
Type: Number v
Fovie g No. of cement bags*300| 55

Figure 4.2.1- Formula for calculation of cost of cement bags

ne—
| = | P 2 795 196797
no of cement bags costofcement 1 968.060291
| 2 950 458856
.. 3386.8576714 2~ 8 317255889
.6 '2280.91 1374 ‘5 'Qme 61250
) N— SN0 o & 5 1927808948
sttt ressnsssnsnssnadl e (TR 9 T 363923157
.: .2333'672337 ) '3533 672587
T g oo Jocovcosucoecody 870689939 . ; ......................... 2;3689923 ...........
= 1173538613 : 1870.6890
3 "1072 580055 3 1173.538613
- N F-T b 26 T E 1) < S & —. 1072588055
5 3 1451 149808 5 1817.311073
3 1027 782773 ‘4 ‘1451 149898
i eSS 1237 714593 - 1027.782713

Table 4.2 — Table showing no. of cement bags & cost of cement
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D (S ESSS 1817311073 Z :g’;’?fﬁ‘;’ggi
s 00 1451149898 2 - S NI 1451146808
3 1027.182773 = 1 1027 782773
- 1247 714593 3 1247 714523
2 ‘705 196797 o e e Ny -
--------------------------------------------------- 1 568.060291
_s 1 ......................... 568(”;929.1 ......... 2 959 458856
2 959.458856 < 1271964432
8 ‘3172 55880 5 1374 669635
= '5 """"""""""""" 21 02 '3’50'('9/' """" ‘3 1248 263231
a5 i 1927 806048 . & = e
4 1673.568109
9 3639 23157 = T
S 3533672587 %= 3 1660977192
= '2 """"""""""""" 870.6—899 OO 39 """"" 2 826.585396
? 870 689939 354 141529 033133

Table 4.2.1- Table showing no. of cement bags & cost of cement & their total

4.3 SAND ESTIMATION

Quantity of sand in 1m?® = (dry volume of mortar x sand ratio)/Ratio of (cement and sand)

= (0.306x6)/ (1+6)

=1.836/7

=0.262m?*

Density of sand = 1450 to 1500 kg/m?®

We are taking = 1450kg/m®

Quantity of sand in kg = 0.262x density of sand

=0.262x1450
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=379.9kg

1 Truck sand= 6660kg

379.9 kg = (379.9/6660) truck

=0.0570truck

1 truck sand cost=10500rs

379.9 kg sand cost =0.0570x10500

=598.50rs

1 kg sand=379.9/598.5

=0.63r
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B " Calculated Value X
Name: quantity of sand in kg
(® Formula (O Percentage
Disdpline: Common v
Type: NUfnba .
Formuas volume*0.262*1450/1m~3 =
OK Cancel Help
|Figure 4.3- Formula for calculation of quantity of sand
B Calculated Value X
Name: cost of sand
(® Formula (O Percentage
Discipline: Common v
Type: Nun‘ber N/
Formula: quantity of sand in kg*0.63 [_
oK Cancel || Hep

Figure 4.3.1- Formula for calculation cost of sand in Revit
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H ' T ATEa%E T BEE TaTT4R
: g.ofsandinkg : costofsandinke :787207007 :393.603504
i955.658818 1477829409
12504087158 | 1297.043579 1609.063031 1304 £31515
1 1747.012563 873506281 [435092053 1217546476
1640697515 1820348758 :734.875845 :367.437923
e e s
5706.536726 1 i 353 788383 1610248121  :805.12406
6%58529'8. 3.334:4.2649 ............... ;1 476%0201 ;7382801
666885298 333442649 """""""" 52787.387244 31393.693622
e s i RSN 10
321 52537 f.?.?..?..?????’. ............... 666685098 1333 442649
1391 L 69596419 :B98.845401 :449 422701
i .?.1“ ATS4%6 ¢ ‘.5. 99.737748 821528367 1410, 762683
.787.207007 1393603504 139192838 1695.96419
955858818 477.829408 11111475496 1555737748
11609.083031 304 531515 {787.207007 £393.603504
1435092953 1217546476 1955658818 1477829409
ATy LT 7Ly o S 1609.063031 1304 531515
12420049844 11214974922 1435092053 1217546476
e e
e S e e
e i se7ies B
; ..2.%...5..55.7% ............... i e S5 57603 703 1s
[BEBBBS98 33344649 ?225;;‘;‘;23 S
56885288 333442649 ............... 535_795039 1342 897544
(B9BBMSA0 44942701 11272187974 1636.093987
82152537 410762683 1633104419316 55221
139192838 1695.96419 10840067111 SAT00 ATEEE

Table 4.3- Table showing calculation of quantity and cost of sand in kg & their total
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X [} evel1 B Wal Schedule X
<l Schedue>
A B C D t f 6 H I
Volume Width Length © noofbricks : costofbricks :no.of cementbags costofcement i qofsandinky : costofsandin kg
AIMCF 0.y 0.0 AR TSI 10 000057674 2504067158 297043679
_-A (16240CF Y D81 0030 163 ) 013 M6 873506281
{52820 0.9 %0 205038078 TS 5 1210973 11640807515 820.348756
20MCF 0.y W.r 068580211 129349 9 MG BT 1303693622
B VTE T . 662169047 28497 9 S6TS (2106536726 i1353.208%63
61.99 CF i.9 0.0 e i 2 070680030 iGOSASI6 33044840
61.99 CF i.9 0.0 e i 2 070600030 iG6SESI0 33044640
8355 CF 0. 2L G300 a4 1) TR KT [ ]
o 11837 ¢F 0.y 1) 1081208967 8650 1) 072500055 81.52537 1410762683
1100 (. 01017 1831966807 1465 5 BTN 001838 69696419
103320 0.9 {771 4 I (1) 4 11140698 iM1M147S496  1SS6TATTAB
T318CF 0.9 1. 036071344 16269 3 1027762773 TRT20T007  i303.603604
86,04 CF i.9 S0 H2STTIRRT 0082 k) TN 1065650816 477820409
56,62 CF i.9 .y 001600674 6413 2 19519707 1609063031 304531518
: |45 F i.9 i8.6" RIPLATYA R f 60060201 1430092953 217546476
68.31 CF 0.9 gLy 67.1%41 i H 06045005 TSRS 3674319
280 0.Y -0 198144043 29586 § 255000 4000584 214974
WIAcE  0.¢ 281 08327682 16666 5 06661250 15B28T048 79N 43T6d
19726CF 0.9 %0 HO353TT8 15547 5 97006040 14TesGOt  TaRA0M
29MCF 0.9 W.r 060580211 129349 9 NN G 10606
1590 0.9 . 2662169047 28497 9 G06TS 12106536726 i1353.208%63
61.99 CF i.9 0.0 e i 2 070680030 GOS0 33044640
6199 CF i.9 0.0 e i 2 070600030 iG6ESIe 33044640
8355 CF 0.y 2L G006 a4 k) TR T [ Y ]
16.37 CF 0.y 1) 1081208967 8650 ) 072500055 i61.525367 1410762683
900 0.9 01017 1831966807 1465 15 RTINS 00183 69696419

Table 4.3.1- Table showing wall schedule
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fRce 0. ALY /a7 ?11703 ASH140098 14T SETOTA

B 0.y - 100071344 i AR Temn 1398603504

wuG 0.y 1800 ST it (PLTAAL L R

662k 0.9 0-¢ Burg0%me 643 10707 600063031 i3045HSM5

04 0.y §-6' 644 SR 6006291 430000983 27546476

o 0.9 1.3 %riar T KO400000  TMAETSRAG  i3eTARONd

(2sdCF 0.9 g.r HEAM0 126509 STLNGR00 200404 114500

5149,69CF ) B-112 210308 1694 03009 {1610.248121 2805.12406

EZ:TCA T (N 5 MR T TR

YT 2 X  TOUT T WOBT MR D

B9 0.9 L) kT T RRETST MRS 3G

561,99(1F 0.9 9.0 meR i ST0609900 GOSN 3aaM0

561,99CF 0.9 9.0 e e ST0689900  ipGosKSe a0

|sscr 0.y A R e ATOSHRND  obet g4l

ST R 1T 1 BT RS

o R T 715 I G e ST

§73.18CF 0.9 4.0 1036071344 6269 j0276ams a2 (393603504

§88.84€F ) 151012 287776807 10082 47714590 1966658016 4T Qo009

5662 F 0.9 0-¢ Bn60%Te 6413 TGS 609063031 1304531515

0acE 0.y §-6' T26H4D S 0060201 CABRO00ED  AT.SA6TE

TV Pk 11 ) GO THATHS T

v T T N 1/ ) B TS e

gee 0.y a.g 0TSSR 1088 TGRS IR0 SIRAAGED

BecE 0.9 -6 ST 0067 HUB260Y  SG60T0%6  4TB%SHS

GOSCF 0.9 26 B g B0 esTMs  3BaTAm

foscF 0§ -0 607064626 13497 TSS9 BB A0SR

B 0.y 8- LR BOTTOR0  BASTOEIS KR

180 0.9 -6 LKA RO M S0

-
]
]
2
1
2
8
]
d
g
g
2
2
13
11631 CF 09“ .y H0B1 200067 0650 3 AUT2S0005 205056 410762683
5
-
]
]
2
1
2
]
]
]
2
-
2
-
2

Be5CF 0.9 §-6' RR2000T  od6 RO%0%  fNAMG 36521

1007671CF 66'-(0" 912 14670308003 1040383 3o 11520003133 10400967111 4200483685

Table 4.3.2- Table showing wall schedule & total
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4.4 DOOR SCHEDULE

<Door Schedule 2>
A B C D E F
Famiy and Type ;|  Function Level Width Height Cost
M_Door-Double-Gl Interior iLevel 1 i5'-615/16" i6'-6 314" 7000.00
M_Door-Double-G! Interior iLevel2 15'-615/16" 16'-6 34" 7000.00
M_Door-Double-GI: Interior Level3 §-61516"  i6'-634" 7000.00
M_Door-Double-Gl:Interior iLevel4 5'-61516° 6'-63/4" 7000.00
M_Door-Double-Gl Interior iLevel 5 §'-615/16" 6'-6 314" 7000.00
M_Door-Single-Flu : Interior §Level1 211 716" i6'-10 116" 13000.00
M_Door-Single-Flu : Interior §Level1 2-117/16" 6'-10 11116 :3000.00
M_Door-Single-Flu : Interior Level1 2-117M6"  6-101146"  13000.00
M_Door-Single-Flu : Interior Level1 2-11716" i6'-10 116" 13000.00
M_Door-Single-Flu : Interior §Level1 i2-11716° :6'-10 116" 3000.00
M_Door-Single-Flu :Interior iLevel 1 2-11716°  i6-101146" 1300000
M_Door-Single-Flu : Interior ‘Level1 2-11716° {610 11/16" 3000.00
M_Door-Single-Flu : Interior Level2 2-11716° 6 -10 1116 3000.00
M_Door-Single-Flu : Interior iLevel2 i2-11716" i6'-10 116"  13000.00
M_Door-Single-Flu :Interior iLevel2 2-11716"  i6-101116" 1300000
M_Door-Single-Flu : Interior Level2 2-11716° 6'-10 11/16" 3000.00
M_Door-Single-Flu :Interior Level2 2-11716" 6'-10 11116"  :3000.00
M_Door-Single-Flu : Interior iLevel2 i2-11716" i6'-10 116"  13000.00
M_Door-Single-Flu : Interior iLevel2 2-11716" 6'-1011116" 3000.00
M_Door-Single-Flu : Interior ‘Level3 2-11716° 6'-10 11/16" 3000.00
M_Door-Single-Flu : Interior iLevel3 2-11716" 6'-10 116"  13000.00
M_Door-Single-Flu : Interior Level3 2-117/16" 6'-10 11116"  :3000.00
M_Door-Single-Flu  Iterior Level3 211716 6'-101116"  13000.00
M_Door-Single-Flu : Interior Level3 2o117H6° 6-101116"  i3000.00
M_Door-Single-Flu : nterior iLevel3 i2-11716" 6'-10 116"  13000.00
M_Door-Single-Flu : Interior Level3 2-117/16" 16'-10 11/16"  13000.00

Table 4.4 — Table showing door schedule
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AG-OE LB -

Autodesk Revit 2022 - final (4) - Schedule: Door Schedul

stems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins
i} o e ¥+ =5 (B LC’ =
FI‘ I:I:Ll H ﬁ = = ¥H & v H =Y |5y
1e Insert Delete Resize Hide 'nhide Insert  Insert Delete Resze  Wer ert Clear Group
Ers Il o Data | Inme age Cell
Columns Rows Titles & Heade
[ Level 1 Wall Schedule Door Schedule i {30} & Door S
W_UUUi=-SHigie-riu : nienvt LEVEI O Z=11 010 o-vinio JUUU.UU
M_Door-Single-Flu : Interior Level 3 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 3 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 3 2-11718" 8'-1011/1186" 3000.00
M_Door-Single-Flu : Interior Level 3 2-11718" 6'-1011186" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-11718" 8'-1011/1186" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-11718" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117186" 6'-10 11/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 5 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 5 2-11718" 8'-1011/1186" 3000.00
M_Door-Single-Flu : Interior Level 5 2-11718" §'-1011/186" 3000.00
M_Door-Single-Flu : Interior Level 5 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 5 2-11718" 8'-1011/116" 3000.00
M_Door-Single-Flu : Interior Level 5 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu ; Interior Level 5 2-11718" §'-1011/186" 3000.00
M_Door-Single-Flu : Interior Level 2 2-117/18" 6'-1011/186" 3000.00
M_Door-Single-Flu : Interior Level 2 2-11718" 8'-1011/1186" 3000.00
M_Door-Single-Flu : Interior Level 2 2-11718" 6'-1011/186" 3000.00
M_Door-Single-Flu : Interior Level 3 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 3 2-11718" 8'-1011/1186" 3000.00
M_Door-Single-Flu : Interior Level 3 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 4 2-11718" 8'-1011/116" 3000.00
M_Door-Single-Flu : Interior Level 4 2-117/18" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 5 2-11718" 6'-1011186" 3000.00
M_Door-Single-Flu : Interior Level S 2-11718" 6'-1011/16" 3000.00
M_Door-Single-Flu : Interior Level 5 2-11718" 8'-1011/116" 3000.00
Grand tntal 52 176000 00

Table 4.4.1 — Table showing door schedule & total
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4.5 WINDOW SCHEDULE

( L‘:ﬂ Level 1 wa" SC' WWIHIUUW=-LadTHICHiE JUUVU. Uy

Window-Casement 8000.00

<Window Schedule= r |Window-Casement 9000.00

v Window-Casement 9000.00

A B Window-Casement 9000.00

Family and Type : Cost Window-Casement 9000.00

Window-Casement 9000.00

4 Window-Casement 9000.00 Window-Casement 9000.00

B VoW Casetmens 0.0 _ |Window-Casement 9000.00

andow-Casement S ' |Window-Casement 9000.00
... |Window-Casement 8000.00 :

s .

| |Window-Casement

9000.00

Window-Casement

$000.00

. |Window-Casement

$000.00

" [Window-Casement

9000.00

Window-Casement

$000.00

-4 |Fixed: 24" x 48"  2000.00
- |Fixed: 24° x 48"  2000.00
||Fixed: 24" x 48" :2000.00
Fixed: 24" x 48"  12000.00

Window-Casement

$000.00

' [Window-Casement 9000.00

Window-Casement 9000.00

. |Window-Casement 9000.00

i | Window-Casement 9000.00

“* |Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement; 9000.00

Window-Casement 9000.00

Window-Casement

9000.00

Window-Casement 9000.00

Window-Casement

3000.00

Window-Casement

9000.00

Window-Casement

$000.00

Window-Casement

$000.00

Window-Casement

3000.00

Window-Casement 3000.00
Window-Casement 3000.00
Fixed: 24" x 48" :2000.00
Fixed: 24" x 48" :2000.00
Fixed: 24" x 48" :2000.00
Fixed: 24" x 48" :2000.00

Window-Casement 9000.00

Window-Casement; 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Table 4.5- Table showing window schedule
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Window-Casement 9000.00

Window-Casement 9000.00

........... &

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

.............. &

Window-Casement 9000.00

Window-Casementf 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

............ s

Window-Casement 9000.00

Window-CasementE 9000.00

........... &

Window-Casementj 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

Window-Casement 9000.00

<

Window-Casement 9000.00

Window-Casement9000.00

65 445000.00

Table 4.5.1- Table showing window schedule with total cost

4.6 FLOOR SCHEDULE

<Floor Schedule>
A B c D
Area : Family and Type : Volume Cost
2392 SF iFloor: Generic - 12:996.67 CF 1500.00
1795 SF Floor: Generic - 12:747.82 CF £1500.00
1795 SF Floor: Generic - 12 :747.82 CF £1500.00
1795 SF Floor: Generic - 12 747.82 CF £1500.00
1795 SF Floor: Generic - 12 747.82 CF £1500.00
1795 SF Floor: Generic - 12:747.82 CF £1500.00
11366 SF 4735.76 CF 9000.00

Table 4.6 — Table showing floor schedule with total cost
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4.7 RAILING SCHEDULE
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Table 4.7- Table showing railing schedule with total cost

<Railing Schedule=
A B C D
Railing Height Family and Type Length Cost
3-0 :Railing: Handrail - Rectangular  :18'-113/32°  :600.00
3-0" Raing: Handrai - Rectangular  :29'-73/32"  600.00
3-0" Raing: Handrail - Rectangular  :18'-113/32"  :600.00
3-0" Raing: Handrail - Rectangular  :29'-73/32"  600.00
3-0" Raing: Handrail - Rectangular  :18'-113/32"  :600.00
3-0" Raing: Handrail - Rectangular  :29'-73/32"  600.00
3.0 Raiing: Handrail - Rectangular  :18'-113/32"  :600.00
3.0 Railng: Handrail - Rectangular  29'- 7 3/32" :600.00
3.0 Raing: Handrail - Rectangular  :18'-113/32  :600.00
3.0 Railing: Handrail - Rectanqular  29'- 7 3/32" :600.00
3.0 Railing: Handrail - Rectangular  :15'-013/16"  :600.00
3.0 Railing: Handrail - Rectangular  :14'- 3 5/16" :600.00
3.0 Railing: Handrail - Rectangular  12'- 0 1/16" :600.00
3.0 Raing: Handrail - Rectangular  :15'-013/16"  :600.00
3.0 Railing: Handrail - Rectangular  :14'- 3 5/16" :600.00
3.0 Railing: Handrail - Rectangular  12'- 0 1/16" :600.00
3-0" Railing: Handrail - Rectangular  15'-013/16"  600.00
3-0" ‘Railng: Handrail - Rectangular  14'-35/16"  600.00
3-0" Raiing: Handrail - Rectangular  :12'-01/16"  :600.00
3-0" Raing: Handrail - Rectangular  :15'-013/16"  :600.00
3-0" Raing: Handrail - Rectangular  :14'-35/16"  :600.00
3.0 iRailng; Handrail - Rectanqular ~ $12'- 0 1/16" :600.00
Grand total: 22 13200.00




4.8 FOUNDATION

It is a lower portion of building structure that transfers its gravity loads to the earth.
Types of Foundation and their uses

Following are different types of foundations used in construction:

1. Shallow foundation
o Individual footing or isolated footing
o Combined footing o  Strip foundation

o Raft or mat foundation

2. Deep Foundation

o Pile foundation o
Drilled Shafts or caissons

Types of Shallow Foundation

1. Individual Footing or Isolated Footing
It is the most common type of foundation used for building construction. This foundation,

also called as a pad foundation and it is designed for a single column.

They are square or rectangular in shape and are used when the structure’s loads are carried

by the columns. The volume is defined by the weight on the column and the soil’s safe

bearing capacity.

2. Combined Footing

When two or more columns are near enough together for their separate footings to meet,
a combined footing is created. It's a group of separate footings with different structural

designs.
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When weights from the structure are carried by the columns, this footing is rectangular in
form.

3. Spread footings or Strip footings and Wall footings
The base of such a spread footing is wider than that of a typical load-bearing wall
foundation. This foundation type's broader base spreads the weight of the building
structure over a larger area, improving stability.
Individual columns, walls, and bridge piers with the bearing soil layer within 3m (10 ft) of
the ground surface are supported by spread footings and wall footings. The soil carrying
capacity must be sufficient to support the structure's weight throughout its whole base
area.
These should not be used on soils where there is a chance of a groundwater flow above
the bearing layer, which might create scour or liquefaction.

4. Raft or Mat Foundations

These are foundations which span the whole footprint of a structure to carry significant
structural loads from columns and walls. Mat foundations are used for column and wall
foundations where the structure's loads on columns and walls are extremely high. This is
designed as a single mat (or integrated footing) of all the load-bearing elements of the structure

to prevent differential settling of individual footings. Types of Deep Foundation

5. Pile Foundations

A pile foundation is a type of deep foundation that transfers high loads from the structure to a
hard rock stratum well below ground level. Pile foundations are used to transport large loads
from structures to hard soil layers below ground level, where shallow foundations like spread
footings and mat footings are ineffective. This is also used to avoid structural rise caused by
lateral loads like earthquakes and wind.

Quantity analysis of isolated footing:

Excavation for foundation: length = centre line -width/2 x No. of T junctions
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=89.9-1.2 x12
=75.5m
Breadth =0.15+0.9+0.15
=1.2m
Height =0.20+0.3+0.3+0.3
=1.1m
Il.  For PCC (1:4:8)

Length = centre line -width/2 x No. of T junction
=89.9 - 0.9/2 x12
= 84.5m

Breadth = 0.90m
Height = 0.20m
I1l.  Brickwork in foundation:

1% step (0.60m)

Length = 89.9 -0.60/2x12
=86.3m

Breadth = 0.60m

Height = 0.30m

2" step (0.50m)

Length = 89.9-0.50/2x12
=86.9m

Breadth = 0.50m

Height = 0.30m

39 step (0.4m)
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Up to plinth level, length=89.0 — 0.4/2x12
= 87.5m
Breadth = 0.40m
Height = 0.3+(0.6 — DPC)
=0.3+(0.6-0.05)
=0.85m
IV.  Earth filling work in plinth:
For Bedroom(3.7mx1m)
Length =3.7
Breadth=1m
Height = 0.60-0.05
=0.55m
Therefore quantity = 3.7x 1 x0.55
= 2.035m?

For three bedrooms of same size, the quantity =6.1m?

Bathroom(2.2mx1m):

Length =2.2m

Breadth=1m

Height=0.55m

Therefore quantity =1.21m? For three

bathrooms, the quantity=3.63m?

Kitchen(3.5mx1m):

Length= 3.5m
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Breadth=1m Height=0.55m

Quantity=1.925m?

Store room(2.5mx1m):
Length=2.5m
Breadth=1m Height=0.55m

Quantity =1.375m?

Hence total quantity of earth filling work in plinth =6.1+3.63+1.925+1.375
= 13.025m?
V. DPC at plinth level (0.05m):
Length = centre line — width /2 x12
=89.9-0.4/2x12
87.5m

Breadth = 0.4m

Quantity= 35m?
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Item | Description of items No’ | Length( | Breadth(m) Height(m) Quantity(m
1 Excavation for 1 75.5 1.2 1.1 99.6
foundation
2 PCC (1:4:8) 1 84.5 0.9 0.20 15.21
3 Brickwork in
foundation:
1% step (0.60m): 86.3 0.60 0.30 155
2 step (0.50m): 86.9 0.50 0.30 13.03
3" step (up to plinth): 87.5 0.40 0.85 29.75
4 Earth filling work in
plinth:
Bedroom(3.7mxim) |3 |37 1 0.55 6.1
Bathroom(2.2mx1m) |3 |22 1 0.55 3.63
Kitchen(3.5mx1m) 1 3.5 1 0.55 1.925
Store room(2.5mx1m) |1 |25 1 0.55 1.375
Total=13.0
25me
5 DPC at plinth level 1 87.5 0.4 - 35mz2

(0.05m)

Table 4.8- Table showing Quantity analysis of footing
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CHAPTER-5

CONCLUSION

One of the most significant parts of the construction industry is estimating and costing. Accurate estimating
is critical to the success and quality of any building or project. At each stage of the investment process, a
building cost analysis is frequently prepared. The success or failure of a construction or project is determined
on accurate estimating and costing. Slight changes in constructing expenses might impair a real estate firm's
overall success as well as the developer's financial stability. An estimate is a projection of a project's cost

that is generally made before work begins.

Before beginning any operation or project, it is vital to determine the likely cost, which is determined by
estimating. The estimating is done by computing or calculating the required quantities and then calculating
the cost at appropriate rates to determine the expected expenditures in the construction of the work or

project.
From the completion of this project, we learnt about:

Types of estimate and duties of an estimator.
Rate analysis of civil engineering works.
Determines the rates of various items of civil works.

Calculate estimated cost of construction work using Revit software.

This project includes the layout of G+4 residential building using REVIT software

The layout of the proposed G+4 residential building is design using REVIT software. The Area of building is
1760ft2. The building has four floor with ground floor and each floor is of 3BHK configuration. All the drafting

was done using Revit and AutoCAD.

The result includes various schedule of building component. The foundation has been designed as an
isolated footing. The quantity analysis of foundation has been calculated. The scheduling include: bricks,

cement bags, sand, doors, windows, floor, railing

The cost of bricks for 10076.71ft? is Rs 1141363.
The cost of sand for 108400 kg? is Rs 54200.

The cost of 52 doors is Rs 176000.
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The cost of windows is Rs 445000.

The scope of the project as well as the related costs are detailed in construction estimates. Estimates assist
in determining how much something will cost and planning appropriately so that can complete the job
swiftly. Because costs might occasionally exceed budgets, a cost estimate must be established before the
process begins. It helps to make the estimates realistic and complete. A cost estimator looks at the whole
cost of a building project. Construction cost estimators analyse labour, materials, location, duration, unique
machinery, building codes, site soil conditions, and many other factors. With accurate estimates, the builder

can order the right number of supplies while keeping on budget.
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