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Abstract
The construction industry in India integrates a variety of locally sourced materials. This highly depends on the kind of construction,
which range from ‘Kuccha’ mud houses to modern urban infrastructures that use high-end materials. The pressing problem with
the industry is, however, the way the source materials are obtained. Sand mining, open fly ash factories, and disregard of
sustainability standards have had a huge impact on the environment across the past decades. While the civil engineering and
construction industry has boomed over the past decade, the country faces strong challenges from the exhaustive and highly
polluting nature of building materials. Problems like illegal sand mining have been affecting the river systems. Densely clustered
city planning has been leading to climatic disasters. According to the Indian Government, an initiative under the Building Materials
& Technology Promotion Council (BMTPC) was taken to encourage and promote sustainable, energy efficient and
environmentally feasible building materials. However, traditional sourcing continues to be a major part of the construction industry.
Building construction is not an easy task; perhaps it requires lots of afford and investment. Although, for building construction
requires lots of time and it is tedious work, yet its result is a permanent asset for us. Therefore, care should be taken in building
construction process. Before planning, building construction project must consider important aspect like the purpose of
construction, utility, financial proficiency, the demand for work, etc. A building is a habitable structure or construction of more or
less permanent nature. Any structure that is movable or designed for a purpose other than their occupancy is not a building.
Constructing the building that sits on the ground, houses some form of human activity, gets rained on, is in place through many
seasons and years, must be built by skilled persons engaged in construction business using best material and products available.
Due to industrial development many new methods and materials of construction were developed. The use of reinforced concrete
construction triggered the rapid development of modern architecture. Structural components like columns, chajjas, canopies, R.C.C
slabs became popular because of the increased speed in construction.
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I.

INTRODUCTION

Understanding the basics of building construction helps to construct a building project successfully. When there is a plan to develop
a new building, it is very necessary to have an idea about the start and the end of the building project. The flowchart below shows
the construction flow from the start to the end of a building project.
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Fig. 1: Construction Flow in Building Construction ( Image Courtesy: Quantumci)

II. STEPS INVOLVED IN BUILDING CONSTRUCTION
There may be variations as every project is unique and follows different design and construction process. In general, the basic steps
involved in a building project are briefly explained.
1) Planning
2) Permits
3) Preparation of Construction Site
4) Foundation Construction
5) Superstructure Construction
6) Punch Lists
7) Building Warranty Period
8) Prepare construction site and pour foundation
9) Construct rough framing
10) Complete rough pluming, electrical and HVAC
11) Install insulation
12) Complete drywall and interior textures
13) Start exterior finishes
14) Finish interior trim
15) Install exterior driveways and walkways
16) Install hard-surface flooring and countertops, and complete exterior grading
17) Finish mechanical trims
18) Install bathroom fixtures
19) Install mirrors, shower doors and finish flooring, and finish exterior landscaping
20) Final walkthrough with builder
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Planning
The planning in building construction involves three major steps:
1) Developing the Building Plan
2) Analysing the Finance
3) Selecting the Construction Team
Once the site where the building project is indented to construct is chosen, the expertise of engineers and architects are taken to
develop the site and the building plan. Sometimes, an appropriate site is selected after the building layout is prepared. The building
plan is developed based on the owner’s requirements and budget.
Once the plan is in hand, the finance and total cost is estimated. The structural design details, the material estimates are prepared
which help to derive project cost estimate. The cost calculated include:
1) The material cost
2) The construction cost
3) The labor cost
4) Miscellaneous cost
Based on the estimated cost, either a bidding process is performed or the project to handover to a known contractor. The
contractor and the owner must agree to contract based on which the project is implemented. The contract mentions the completion
period and necessary guides, exclusions to remove claims.
Permits and Insurance in Building Construction
Before starting a building construction, the owner must make sure that one has necessary permits taken to start the construction.
Permits and insurance are obtained from different sources in cities and states.
A construction work conducted without permits results in project delay or project demolition or huge fines. Possessing insurance
for the required parties helps to save the owner and the contractor.
Site Preparation
From here, the actual construction process starts. Based on the site and building plan, necessary excavations, leveling, and filling
can be undergone to prepare the site. The necessary excavation for utilities, power, water and sanitation lines, temporary storage
facilities are prepared. Mostly the works needed to set up the utilities are prepared. This is followed by an inspection from the
government officials.
Inspections are performed at different stages on structural, building codes, the utilities, HVAC, electrical works etc. After the
completion of the whole project, a final inspection is performed.
Foundation / Substructure Construction
Building structures are generally constructed on concrete foundations. Based on the soil type and water table level of the area, the
foundation chosen can vary. If necessary, soil testing is performed to check the bearing capacity. Shallow foundations are required
for low-rise building. For high-rise building, pile foundation is employed.
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Once the foundation is selected, the soil is excavated to construct the foundation. It is performed based on the foundation layout.
Formworks are placed in the foundation trenches and reinforcement is placed based on the foundation detailing design prepared in
the planning stage. The reinforcement works performed by the contractor is periodically checked by the engineer in charge.
The concrete mix of the required proportion is poured to formwork and is cured to form the finished foundation.

Superstructure Construction
The superstructure is constructed once the substructure is complete. Generally, a framed structured is developed which is later
finished with masonry walls. Adequate windows and exterior doors are placed based on the building plan. Other works coming
under this section is:
1) Construction of roofs or siding
2) Installation of heating, ventilation and air conditioning
3) Providing adequate electric and water lines connection line.
4) Provide insulation works as required to protect from lighting
5) Provision of waterproofing to the walls.
6) Plastering and finishing the walls and surfaces
7) Flooring works
8) Exterior and Interior Painting
Punch List
Once the project is complete, the contractor inspects the whole work one by one and make a punch list. Those structural units or
areas that were not constructed properly or are below the quality level is listed in the punch list. This is later corrected by the
contractor in charge.
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Warranty Period
Once the project is complete and handovered to the owner, the contractor specifies a warranty period. Within this period, any
defects found in building constructed must be fixed and replaced by the contractor in charge. The warranty for materials and
appliances are obtained from manufacturers and suppliers.
As the decision of building construction taken, the planning phase is started. First of all start with some preconstruction steps.

Prepare Construction Site and Pour Foundation
1) Construction Crew Levels Site
2) Puts Up Wooden Forms for the Temporary Foundation
3) Footings Are Installed
Often, site preparation and foundation work are performed by the same crew, but this may not be the case with a wooded lot.
Using a backhoe and a bulldozer, the crew clears the site of rocks, debris and trees for the house and, if applicable, the septic
system. The crew levels the site, puts up wooden forms to serve as a template for the foundation and digs the holes and trenches.
Footings (structures where the house interfaces with the earth that supports it) are installed. If your home is going to have a well,
it will be dug at this point.

If the home has a full basement, the hole is dug, the footings are formed and poured, and the foundation walls are formed and
poured. If it’s slab-on-grade, the footings are dug, formed and poured; the area between them is leveled and fitted with utility runs
(e.g. plumbing drains and electrical chases); and the slab is poured.
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Once concrete is poured into the holes and trenches, it will need time to cure. During this period, there will be no activity on the
construction site.
After the concrete is cured, the crew applies a waterproofing membrane to the foundation walls; installs drains, sewer and water
taps and any plumbing that needs to go into the first-floor slab or basement floor; and backfills excavated dirt into the hole around
the foundation wall.
Inspection #1
When the curing process is complete, a city inspector visits the site to make sure foundation components are up to code and installed
properly. This inspection may be repeated depending on the type of foundation (slab, crawl space or basement). Your builder will
then remove the forms and begin coordinating step No. 2, the framing phase.
Complete Rough Framing
1) Floor System, Walls, Roof Systems Are Completed
2) Sheathing Applied to Exterior Walls, Covered With Protective Wrap
The floor systems, walls and roof systems are completed (collectively known as the shell or skeleton of the house). Plywood or
oriented strand board (OSB) sheathing is applied to the exterior walls and roof and windows and exterior doors are installed. The
sheathing is then covered with a protective barrier known as a house wrap; it prevents liquid water from infiltrating the structure,
while allowing water vapor to escape. This reduces the likelihood of mold and wood rot.

Complete Rough Plumbing, Electrical HVAC
The Following Are Installed:
1) Pipes and Wires
2) Sewer Lines and Vents
3) Water Supply Lines
4) Bathtubs, Shower Units
5) Ductwork for HVAC System
6) HVAC Vent Pipes
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Once the shell is finished, siding and roofing can be installed. At the same time, the electrical and plumbing contractors start
running pipes and wires through the interior walls, ceilings and floors. Sewer lines and vents, as well as water supply lines for each
fixture, are installed. Bathtubs and one-piece shower/tub units are put in place at this point because there’s more room to maneuver
large, heavy objects.
Ductwork is installed for the heating, ventilation and air conditioning (HVAC) system, and possibly the furnace. HVAC vent
pipes are installed through the roof and insulation is installed in the floors, walls and ceilings.
After the roofing goes on, the house is considered “dried in.” An electrician then installs receptacles for outlets, lights and
switches and runs wires from the breaker panel to each receptacle. Wiring for telephones, cable TV and music systems is included
in this work.
Note that HVAC ducts and plumbing are usually installed before wiring, because it’s easier to run wires around pipes and ducts
than vice versa.
Inspections #2, #3, #4
Rough framing, plumbing and electrical and mechanical systems are inspected for compliance with building codes. Most likely
these will be three different inspections. At the very least, the framing inspection will be conducted separately from the
electrical/mechanical inspections.
At this stage, drywall (also known as plasterboard, wallboard or gypsum board) is delivered to the building site.
Install Insulation
Common Types of Insulation in New Homes
1) Fiberglass
2) Cellulose
3) Foam Mineral Wool
4) Concrete Blocks
5) Insulation Concrete Forms
6) Spray Foam
7) Structural Insulated Panels
8) Foam Board or Ridged Foam
Insulation plays a key role in creating a more comfortable, consistent indoor climate while significantly improving a home’s energy
efficiency. One of the most important qualities of insulation is its thermal performance or R-value, which indicates how well the
material resists heat transfer. Most homes are insulated in all exterior walls, as well as the attic and any floors that are located
above unfinished basements or crawl spaces.
The most common types of insulation used in new homes are fiberglass, cellulose and foam. Depending on the region and
climate, your builder may also use mineral wool (otherwise known as rock wool or slag wool); concrete blocks; foam board or
rigid foam; insulating concrete forms (ICFs); sprayed foam; and structural insulated panels (SIPs).
Blanket insulation, which comes in batts or rolls, is typical in new-home construction. So is loose-fill and blown-in insulation,
which is made of fiberglass, cellulose or mineral-wool particles. Another insulation option, liquid foam, can be sprayed, foamedin-place, injected or poured. While it costs more than traditional batt insulation, liquid foam has twice the R-value per inch and
can fill the smallest cavities, creating an effective air barrier.
Fiberglass and mineral-wool batts and rolls are usually installed in side walls, attics, floors, crawl spaces, cathedral ceilings and
basements. Manufacturers often attach a facing such as kraft paper or foil-kraft paper to act as a vapor barrier and/or air barrier. In
areas where the insulation will be left exposed, such as basement walls, the batts sometimes have a special flame-resistant facing.
Complete Drywall and Interior Fixtures, Start Exterior Finishes
1) Drywall is Hung and Taped
2) Texturing is Completed
3) Primary Coat of Paint is Applied
4) Exterior Finishes (Brick, Stucco, Stone) Are Installed
Drywall is hung and taped so the seams between the boards aren’t visible, and drywall texturing (if applicable) is completed. The
primer coat of paint is also applied after taping is complete. Contractors begin installing exterior finishes such as brick, stucco,
stone and siding.
Finish Interior Trim, Install Exterior Walkways and Driveway
1) Doors, Window Sills, Decorative Trim Installed
2) Cabinets, Vanities, Fireplace Mantles Installed
3) Final Coat of Paint
Interior doors, baseboards, door casings, window sills, moldings, stair balusters and other decorative trim are installed, along with
cabinets, vanities and fireplace mantels and surrounds. Walls get a finish coat of paint and are wallpapered where applicable.
Generally, exterior driveways, walkways and patios are formed at this stage. Many builders prefer to wait until the end of the
project before pouring the driveway because heavy equipment (such as a drywall delivery truck) can damage concrete. But some
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builders pour the driveway as soon as the foundation is completed so that when homeowners visit the construction site, they won’t
get their shoes muddy.
Install Hard Surface Flooring, Countertops; Complete Exterior Grading
Ceramic tile, vinyl and wood flooring are installed as well as countertops. Exterior finish grading is completed to ensure proper
drainage away from the home and prepare the yard for landscaping.
Finish Mechanical Trims; Install Bathroom Fixtures
Light fixtures, outlets and switches are installed and the electrical panel is completed. HVAC equipment is installed and registers
completed. Sinks, toilets and faucets are put in place.
Install Mirrors, Shower Doors; Finish Flooring, Exterior Landscaping
Mirrors, shower doors and carpeting are installed and final cleanup takes place. Trees, shrubs and grass are planted and other
exterior landscaping completed.
Inspection #5
A building-code official completes a final inspection and issues a certificate of occupancy. If any defects are found during this
inspection, a follow-up inspection may be scheduled to ensure that they’ve been corrected.
Final Walk Through
This is where you spot items that need to be corrected or adjusted!
Your builder will walk you through your new home to acquaint you with its features and the operation of various systems and
components and explain your responsibilities for maintenance and upkeep, as well as warranty coverage and procedures. This is
often referred to as a pre-settlement walk-through. It’s also an opportunity to spot items that need to be corrected or adjusted, so
be attentive and observant. Examine the surfaces of countertops, fixtures, floors and walls for possible damage. Sometimes disputes
arise because the homeowner discovers a gouge in a countertop after move-in and there’s no way to prove whether it was caused
by the builder’s crew or the homeowner’s movers.

III. PRECONSTRUCTION PHASE
To acquire land or plot
It is the most important step in building construction. Search for the location for the building which is best suited for building
construction purpose. Be careful while selecting land which has all the desired facilities available nearby and should be free from
all land-related issues. It is suggested that do prior data collection before buying land or plot either by doing research online or
seek help from real estate agents or concerned persons regarding the effective cost of the same.
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To seek technical help
After selecting proper land for building, take help of a professional architect to create building designs and take his/her advice. An
architect prepare plan as per building requirement, number of flats, shops based on your requirements and budget. Then after
architect consult with a structural engineer for details of the reinforcements to be used, how deep your foundation will be, the size
of gravel to be used, pillar width, etc.

Preparing Estimate and Budget
Building construction involves a huge amount of material and budget. After, planning and structural detailing completed these
details are transferred to building estimator. Building estimator will estimate the material quantity, quantity of different items of
work, and prepare an abstract sheet, which shows the cost of building construction. If financial resources are limited, we need to
seek pre-approval for loans in advance or else you may end up in a cash crunch situation.
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Permission from Authorities
This is important work to do after the project is ready to be executed. For that, we have to take permission from the local municipal
body before you could go for the construction.
Following are the list of document project required before applying for permission. This document may differ from state to state,
but some are essential for every building construction work.
1) Land survey: Survey of the land has to be carried out with the help of authorized land surveyor
2) Soil test report of the land.
3) Land documents.
4) Architecture/ elevation/ sectional drawings.
5) Structural report.
6) Architect Certificate of undertaking on Record and Certificate of the undertaking of Civil Engineer on Record
IV. APPROACH A BUILDER
A builder or contractor for construction must be chosen carefully because it is a major factor for securing building construction
quality and timely construction of work. Pre investigation must be done about the builder before handing work. In the contract
document, all the work-related details must be clearly stated. The contract document should cover layout and work details along
with the payment methods, time scales and costs. Condition of the contract should be thoroughly checked before signing a final
deal.

All rights reserved by www.ijirst.org

10

The Review of Building Construction Process in Real Estate Industry
(IJIRST/ Volume 6 / Issue 9 / 001)

V. BUILDING CONSTRUCTION PHASE
Site Preparation or Leveling
The construction site must be cleaned before the work is executed. This work involves the removal of roots of trees, debris and
leveling ground area.
Excavation and PCC
For the foundation of building ground is excavated with the help of excavating machines as per building dimension specified in
drawings. In this foundation trench, a layer of PCC (Plain cement concrete) is laid in the dug portion before placing the
reinforcements for the foundation.
Foundation

Building foundation
The building is supported on the foundation is the lowermost part of the building that is in contact with the soil. A building is load
transferred from the superstructure to the soil and needs to be extremely strong to handle the load. After the PCC work foundation
reinforcement work is started. The foundation bottom level must check before concreting it. Remaining space between foundation
is filled with earth.
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Plinth Beam and Slab
After the foundation work is done ground beam formwork preparation is started and poured with concrete. Over plinth beam,
masonry work is started. And space between foundation and plinth beam filled with soil.

Plinth Beam
Superstructure – Column:
The superstructure is the portion above the plinth level of the building. The main component of the superstructure is column and
beam. The columns are built up to slab level and the frame for further construction is prepared.
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Masonry:
As column and beam framework completed masonry work is started with different materials such as bricks, concrete blocks, fly
ash bricks, etc. according to building drawing. Masonry work is done using cement mortar mix. It is a mixture of cement & sand.
During this carefully and as per drawing gaps are laid for doors and windows during the masonry work.
The Lintel over Door Window Gaps:
The lintel is constructed on door and window to support the masonry work over it. After this further masonry work is done.
Floor Slab or Roof Structure:
Then the formwork is started to construct slab resting on the column and beam. Over slab formwork, slab reinforcement is placed
as per slab detailed drawing.
Door Window Framing and Fixations:
After that door window frames are fixed at their specified position given in drawing.
Electrical and Plumbing:

Electrical Pipe in Slab
As we know that buildings are constructed with a clean finish in which electrical and plumbing work is not visible. They are
installed in the walls and slabs such that they are concealed and not visible after the finishing work is done. The point and pipe end
left out such that later they can be finished with the electric fitting and plumbing fixtures.
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Exterior Finishing:
Once this work is completed, external plastering and finishing work is started. Waterproofing is also done to prevent rising
dampness in the wall. External cladding can also be done to enhance the elevation of the house.
Terrace and Roof Finishing:
On top of the slab, waterproofing is done to prevent any leakage in the slab. Generally, terrazzo tiling is done to prevent the slab
from a weathering effect.
Internal Finishing:
Internal walls are plaster with smooth finish and flooring is done with tiles. Later on, the walls are painted or textured.
Woodwork and Fixture Fittings:
By following the above step, almost construction work is completed and then after furniture work is started. Side by side, electrical
fitting, switchboard, and plumbing fittings are complete in the bathrooms and kitchen areas too.
VI. BUILDING CONSTRUCTION DESIGN PROCESS
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

Funding
Brainstorm with other funder/executors
Talk to City Planner
Rough sketch some ideas with executors/friends
Talk to neighbors
Integrated Design Process
Interview architects (test them with some small space design questions: eg. What are a couple things that you would do to
make a small space feel and act bigger? tall ceilings, join living/dining room, high windows, coupling functionality
Find builders and subs (ideally, you want to have identified a builder, plumber, mechanical, electrical subcontractor)
Architect draws up schematics for consideration
Have meeting- talk through design goals
Schematic refinement
3D model (use SketchUp)
Develop drawings for City
Permit Process
Permits
Construction Process
Break Ground
Excavation
Foundation
Concrete Forms
Pour Foundation Wall
Concrete Slab Pour
Gravel
Water Barrier
Rigid Foam
Rebar (and PEX tubing for radiant floor heating)
Pour Concrete for Slab
Utilities
Sewer, Electrical, Water, Gas
Framing
Balloon Framing
Sheathing
Roof
Stairs
Windows
Roofing
Weather Resistant Barrier
Rain Screen
Rough Plumbing
Mechanical Sytems
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41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)

HVAC
Lighting and Electrical
Ambient
Task
Accent
Perimeter
Air Sealing
Insulation
Spray Foam, Blown-in Insulation, or Batt Insulation
Drywall
Sheetrock, Mudding, Sanding, Primer
Siding
Flooring
Tiling
Painting
Cabinets, Shelving
Finish Plumbing
Finish Electrical and Lighting
Certificate of Occupancy
Modifications
Moving In

VII. CONSTRUCTION AND BUILDING MATERIALS
Wood
Compared to alternatives like plastic and other engineered products, wood offers a great natural advantage. Traditionally, wood
construction has been the primary choice of Indian construction, especially in rural areas. In modern times, wood as a building
material is also making headway into urban spaces. The advantages include:
1) High tensile strength – lightweight and higher self-support length
2) Heat and electrical resistance – natural resistance to construction and heat – offering more stability and safety
3) Sound absorption – Naturally acoustic properties make it a great advantage in city living and workspaces
4) Aesthetic – Again, the natural touch of wood is fresh. Also, an incredible range of wood is available, based on the need.
Wood construction, however, has its set of disadvantages including:
1) Deforestation – sourcing requires cutting down of trees
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2) Prone to damage – Easily damaged by natural elements
3) High maintenance – requires expensive maintenance
Plastic
Mainly used as polymers in the construction industry, they form a relatively small percentage of the building materials in India. Its
advantages include:
1) Can be molded into any shape or form
2) Hard, resilient, heat tolerant
3) Immune to water damage
4) Cost effective
However, at the same time,
1) Environment damage – Is not biodegradable and hence pollutes the environment
2) Flammable – Can be an easy cause of fires
Glass
Glass has become an exceedingly important material in the urban scape. Not just corporate offices, but even modern homes are
using glass as a façade alternative. The main advantages include:
1) Beautification – Looks good from outside
2) More sunshine – allows for maximum use of daylight, while saving energy costs
3) Privacy – Comes in a huge variety of reflective surfaces to offer privacy
4) UV Resistant – Keeps off the harmful UV rays from the indoors
However, glass fails when it is about:
1) Costly – Expensive to deploy and needs to be carefully handled
2) High maintenance – Requires regular cleaning and this can be challenging with high glass walls
3) Security concerns – Privacy and safety can be compromised
Metal
Aluminum and steel alloys form a big part of the construction industry across the globe and are in fact the framework for big
structures. The strengths lie in:
1) Flexibility and resilience – Highly durable and strong
2) Weatherproof – Can withstand adverse climatic conditions to a great extent
3) Fire resistant – less prone to burning, compared to wood or glass
Its disadvantages include:
1) Prone to rust – and consequently affects the structural integrity of the construction
2) Difficult to seal – inconvenient to design
3) Expensive – metal constructions are highly expensive. Also, they require high maintenance
Cement
Cement is a binder and is perhaps the crux of all kinds of construction across India. It offers strong resilience to the construction
and overall integrity of the building. The advantages include:
1) Massive and are better at accumulating heat – a longer warming/cooling cycle
2) Strong – can resist high compressive load
3) Easily manufactured
However, cement brings in several disadvantages when you look at the environment side of the issue. They have:
1) High carbon footprint
2) Are too hard and consequently very brittle – prone to cracking
3) Weather quickly – suck up dirt and dampness
Bricks and Blocks
Made up of clay or mud, bricks come in several shapes and offer high strength to the construction. They have long been used to
construct homes and offices across India. Its advantages include:
1) High thermal stability
2) Made from local materials
3) Cheap to manufacture and durable to use
4) Offers a range of insulation, moisture absorption and resonance properties
However, bricks are:
1) Environmentally damaging – soil excavation resulting in soil erosion
2) Requires high construction costs
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Concrete
Concrete, as in cement brings in the same set of advantages and disadvantages. They are long lasting building materials and have
become the foundation for India’s bridges, highways, reservoirs, dams, parking structures, and everything big.
VIII. EXTERIOR FINISHING MATERIALS
The common exterior finishing materials used are:
1) Paints
2) Natural stones-granite,marble, ceramics tiles etc.,
3) Textures
4) Glass
5) Aluminium sheeting,ACP
6) Glass Fibre sheets
7) Roof tiles
8) Wood/timber
These materials are used as per the availability within the locality unless these are to be specially procured.
IX. INTERIOR FINISHING MATERIALS
The common interior finishing materials used are:
1) Paints
2) Natural stones - granite, marble, etc.
3) Textures
4) Glass
5) Aluminium sheeting
6) Glass Fibre sheets
7) Ceramic/vitrified/mosaic tiles
8) Wood/timber
9) Gypboards
These materials are used as per the availability within the locality unless these are to be specially procured.

X. WATERPROOFING, THERMAL & MOISTURE CONTROL
Brickwork is being gradually replaced by concrete blocks, due to which the construction period has been reduced, increased
strength, and advantage of increased durability and fire resistance is being achieved. Acoustic performance has also improved
considerably.
Permeable concrete blocks are being used for pavements and landscaping around housing areas. These blocks are not only
robust, economical and durable, but also have provided a solution to the issue regarding the accumulation of rainwater. Since these
blocks are permeable, rainwater is allowed to drain through in a controlled manner into the ground.
Ready mixed concrete is available that has been made under strict quality control measures, and with the advantage that the
waste material has been minimized.
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Insulating Concrete Formwork is a modern system in building design that offers an everlasting insulated formwork. It consists
of twin walled polystyrene panels that are packed with ready mixed concrete. Such buildings resist dust, wind, fire damage, and
are energy-efficient, quite and comfortable. Since the air and moisture are kept out, risks of allergies are minimized, making the
life safe and healthy.
With the increasing cost of land, the requirement to construct buildings on maximum covered area on the same piece of land
has become important. Thus, modern concrete basements have been introduced due to which the available land is being used more
efficiently, without any change in the height of the building.
XI. CONSTRUCTION EQUIPMENT
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XII. CONSTRUCTION MATERIAL
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XIII. FACTORS IMPACTING THE MANAGEMENT OF CONSTRUCTION AND INFRASTRUCTURE
Although the core of Reclamation’s basic mission remains much the same—to deliver water and to generate power—the way the
mission is carried out is constrained by and must be responsive to several realities:
1) Environmental factors. The environmental revolution of the last decades of the twentieth century imposed new requirements
for environmental assessment, protection, and enhancement on virtually everything that the bureau does. These new
requirements increase project costs and further constrain the availability of water for human uses. Consideration of the effects
of a project on environmental costs and opportunities to increase sustainability must become ingrained from the outset, not
simply an add-on to business as usual. Engineers and builders must be both environmental experts and water resource experts.
2) American Indian water rights and rural water needs. America Indian water agreements and growing demands that adequate
supplies of good quality water be provided to small rural communities, place new demands on the regulation of river flow and
storage and distribution systems.
3) Urbanization. Land is being taken out of agricultural production in many areas of the West and being urbanized for industrial,
commercial, and residential purposes. This changes the balance between irrigation and municipal and industrial (M&I) needs,
which, in turn, impacts costs, treatment requirements, and the required infrastructure.
4) Increasing budget constraints. Reclamation’s budgets have been effectively shrinking for many years, even as the needs have
increased. Finding new and better ways to do more with less seems to be a way of life for almost all agencies. Development
of rational methods for dealing with unpredictable events when they occur and defensible techniques for prioritization of
projects in a competitive environment will be major challenges.
5) Broader set of stakeholders. Water users of all types—farmers, power distributors, consumers, homeowners,
environmentalists, American Indian tribes, and virtually anybody who uses water and power in the 17 western states—are
impacted by and pay in some way for what the bureau does. Many more voices want to be heard now than during the building
boom of the first two-thirds of the twentieth century. As projects haveaged and O&M costs have increased, the growing
financial burden on Reclamation’s contract customers has increased their interest and insistence on participating in all phases
of Reclamation’s management processes.
8) Aging workforce. The baby boomers will be retiring in large numbers over the next 5 to 15 years, not only from Reclamation,
but also from all government agencies. This provides both challenges and opportunities for Human Resources, not the least of
which will be loss of institutional memory and changes in workforce culture.
9) Aging infrastructure. Most of Reclamation’s major dams, reservoirs, hydroelectric plants, and irrigation systems are 50 years
or more old. As a result, maintenance, rehabilitation, and replacement programs can be expected to form an increasing portion
of Reclamation’s future workload.
10) Shift from design and construction to operations and maintenance. It is unlikely that new Hoover- and Grand Coulee-type
projects will be constructed in the foreseeable future. O&M activities will form a major part of the workload. New workforce
skills and interests will be needed. Outsourcing of activities that were once undertaken by Reclamation personnel is likely to
grow.
11) Congressional mandates. Political pressures, the inclusion of special mandates in new congressional legislation, and the
earmarking of funds for pet projects and special interests are not new to the bureau, nor does anything in the current political
climate suggest that they will ever go away.
12) Title transfer. Transferring ownership of government-owned facilities to nonfederal agencies and the private sector, while
reducing Reclamation’s O&M workload, introduces budgetary and oversight issues that may necessitate new business models.
Reclamation’s customers vary greatly in how they feel about the desirability of accepting title to facilities.
13) Water user operation of government-owned facilities. Reclamation has turned over and will undoubtedly continue to turn over
some of its facilities to water user groups, often local water districts, for operation, maintenance, and—sometimes—
rehabilitation and new construction. Equitable policies for cost sharing and recovery, distribution of user fees, oversight, and
engineering, design, and construction services are needed.
14) New modes of augmenting the water supply. In the absence of significant climate change or major technological
breakthroughs, water resources will remain constant, while demand can be anticipated to increase. Droughts will have an even
greater impact. It can be anticipated that the costs and environmental consequences will make constructing major new dams
and storage reservoirs unlikely within the next several years.
16) Accordingly, alternative means for meeting the water needs of the western states will need to be explored. Calls for more
research and development in the areas of water conservation, water recycling, and desalination are likely to become louder
and more frequent.
17) Increase in the number of small projects. Although demand for large new projects will remain low, it is likely that demand for
small water storage, irrigation, and distribution projects will increase as more and more agricultural land is transformed for
municipal development. Conservancy districts and environmental restoration and enhancement projects will have special
requirements where Reclamation will be a resource and have oversight responsibilities.
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XIV. CORROSION PROTECTION
The corrosion of steel is an electrochemical process that requires the simultaneous presence of water and oxygen. In the absence
of either, corrosion does not occur. Hence, for unprotected steel in dry environments (e.g. internal steelwork), corrosion will be
minimal. The principal factors that determine the rate of corrosion of steel in air are the proportion of total time during which the
surface is wet, due to rainfall, condensation etc, and the type and amount of atmospheric pollution (e.g. sulphates, chlorides, etc.).
External steelwork will need corrosion protection. The local environment is important, and can be broadly classified according to
EN ISO 12944-2, which describes categories from C1 (heated interiors) through to C5 (aggressive marine or industrial
environment). Many corrosion protection systems are available, including metallic coatings (such as galvanising) and paint
systems, and should be chosen based on the environment classification. Occasionally, local regulations demand that even interior
steelwork or encased members must have corrosion protection, but in general, hidden steelwork inside dry, heated buildings
requires no protection at all.
XV. TEMPERATURE EFFECTS
In theory, steel frames expand and contract with changes in temperature. Often, the temperature change of the steelwork itself is
much lower than any change in the external temperature, because it is protected. It is recommended that expansion joints are
avoided if possible, since these are expensive and can be difficult to detail correctly to maintain a weather-tight external envelope.
In preference to providing expansion joints, the frame may be analysed including the design effects of a temperature change. The
temperature actions may be determined from EN 1991-1-5, and combinations of actions verified in accordance with EN 1990. In
most cases, the members will be found to be adequate. Common practice for multi-storey buildings in Northern Europe, in the
absence of calculations, is that expansion joints do not need to be provided unless the length of the building exceeds 100 m for
simple (braced) frames, and 50m in continuous construction. In warmer climates, common practice is to limit the length to around
80 m. These recommendations apply to the steel frame – expansion joints should be provided in stiff external cladding such as
brickwork. When expansion joints in multi-storey buildings are provided, they are commonly arranged to coincide with significant
changes of shape on plan, or at significant changes in floor level, or to separate parts of the structure on different foundations.
XVI. FIRE SAFETY
Building designers should consider the implications of fire resistance when choosing the structural configuration and should
address issues such as:
1) Means of escape.
2) Concept Design Size of compartment
3) Access and facilities for the Fire Service
4) Limiting the spread of fire
5) Smoke control and evacuation
6) Adoption of sprinklers.
Generally, the above issues are addressed by the scheme architect. In addition to the above, structural performance in the event
of a fire must meet prescribed standards, expressed as a period of fire resistance of the structural components. As an alternative, a
‘fire engineering’ approach may be followed which accounts for the fire safety of the whole building, considering the structure
use, the hazards, the risks and how these are addressed.
XVII. IN GENERAL, THE STRUCTURAL ENGINEER AND ARCHITECT SHOULD CONSIDER THE FOLLOWING
1)
2)
3)
4)
5)
6)

Schemes which have fewer beams to fire protect
The opportunity to use unprotected steelwork
The influence of service integration on the fire protection system, and
appropriate solutions such as intumescent coatings on cellular beams
The influence that site applied protection may have on the construction
programme, particularly if the protection is a spray Requirements for the final appearance of exposed steelwork when
choosing
7) A fire protection system.
XVIII. ACOUSTIC PERFORMANCE
Limits on residual noise, after accounting for attenuation by the building façade, are usually specified in National regulations for
open plan offices and conference rooms. Criteria are also usually given for the acceptable noise from building services in the same
categories. Maximum and minimum ambient noise level targets are generally defined for spaces within buildings. These are
appropriate for comfort in both commercial premises and residential accommodation. To meet acoustic performance standards, the
construction details may require special attention.
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XIX. ENERGY EFFICIENCY
Thermal insulation provided in the building envelope is traditionally the architect’s responsibility. However, the structural
engineer must be involved in the development of appropriate details and layout. Supporting systems for cladding may be more
complicated in order to meet thermal performance requirements, involving eccentric connection to the supporting steelwork. Steel
members that penetrate the insulation, such as balcony supports, need special consideration and detailing to avoid ‘thermal
bridging’. Thermal bridges not only lead to heat loss, but may also lead to condensation on the inside of the building.
XX. CLADDING
Cladding systems that may be used in multi-storey building depend on the building height and the degree of fenestration. Fully
glazed facades are widely used, although provision for solar shading generally has to be made. An example of a fully glazed
cladding is shown in following igure. The following cladding systems are generally:
1) Brickwork
2) Ground supported up to 3 storeys. Supported by stainless steel angles attached to edge beams for taller buildings Glazing
systems
3) Generally triple glazing or double layer facades supported on aluminium posts or glass fins Curtain walling
4) Aluminium or other lightweight façade that is attached to the perimeter steelwork Insulated render or tiles
5) Cladding system supported on light steel infill walls, mainly used in public sector buildings and residential buildings.

XXI. PEOPLE INVOLVED IN THE BUILDING PROCESS
During the building process there are number of parties that you will need to engage with
1) Builder
2) Solicitor
3) Agent
4) Certifier
5) Structural Engineer
6) Geotechnical Engineer
7) Surveyor
8) Architect
9) Draftsman/Building Designer
10) Tradesmen
11) Interior Designer/Colour Consultant
12) Suppliers/Manufacturers
13) Council
14) Land Developer
15) Accountant/Financial Planner
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16) Bank/Mortgage Valuer
17) Carpenter
1) Apprentice
2) Carpenter
3) Framing Carpenter
4) Dry Wall Finisher
5) Dry Wall Installer
6) Plasterer
7) Joiner
18) Construction Laborers and Helpers
1) Laborer
2) General Laborer
3) Painter
4) Construction Worker
5) Ceiling Tile Installer
19) Engineer
1) Assistant Project Manager
2) Building Inspector
3) Civil Engineer
4) Superintendent
5) Surveyor
6) Field Engineer
7) Inspector
8) Planner
9) Construction Engineer
20) Electricians
1) Apprentice
2) Electrician
3) Journeyman Electrician
4) Master Electrician
21) Elevator Mechanic
1) Elevator Installer
2) Elevator Repair
22) Equipment Operators
1) Crane Operator
2) Signal Worker
3) Equipment Operator
4) Heavy Equipment Operator
23) Exterior Installations
1) Roofer
2) Insulation Specialist
3) Siding Contractor
4) Solar Photovoltaic Installer
24) Plumbers
1) Master Plumber
2) Plumber
3) Boilermaker
4) Pipe Fitter
25) Masonry Workers
1) Concrete Laborers
2) Mason
26) Welder
1) Welder
27) Iron worker
28) Site Manager
29) Estimator
30) Sales Staff
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XXII. CONSTRUCTION SITE MANAGEMENT
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

Purchasing Coordinator
Project Assistant
Project Manager
Safety Director
Safety Manager
Scheduler
Construction Assistant
Construction Coordinator
Construction Foreman
Construction Manager
Construction Superintendent
Construction Supervisor
Contract Administrator
Contract Manager
XXIII. REAL ESTATE BUSINESS

1)
2)
3)
4)
5)

Real estate is the property consisting of land and the building or building on it, along with natural resources
Real estate means real property, referring to land of permanent nature, structures and minerals
Real estate is the profession of buying, selling, renting land, buildings or houses
Real estate is improvements and developments on land
Real estate can be classified into four categories:
1) Land
2) Residential
3) Commercial
4) Industrial

Procedure to start a real estate business in India.
1)
2)
3)
4)
5)
6)

Registration of business.
Budgeting plan.
Choose your specialty.
RERA registration.
Real estate agent licenses.
Make a business plan.
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7) Get more information from online.
8) Advertise.
XXIV. CONSTRUCTION SAFETY TIPS
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

Fall protection — residential construction
Portable ladders not extended 3 feet above landing
Eye and face protection
Fall protection – unprotected sides and edges
Fall protection – training
Head protection
Aerial lifts – fall protection
Fall protection – roofing work on low-sloped roofs
General safety and health provisions – inspections by a competent person
Scaffolds – fall protection
There should be proper arrangement of collection and disposal of waste materials
First aid should be available at all times on site for cuts burns or any mishaps
Fire extinguishers to be placed on site on proper locations in case of any fire
That should be proper lighting arrangements on the site especially when the work is carried out during the night stand
Equipment Operator needs to take care of the weight lifting capacity of the equipment like forklifts, cranes and other similar
to avoid accidents.
XXV. CONCLUSIONS & RECOMMENDATIONS

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

Integrated decision-making processes for assessment and management of risk and for the prioritization of projects.
Integrated and expanded expertise for dealing with environmental, financial, social, legal, and resource conservation issues.
Ability to work collaboratively with others, both within and outside the bureau.
Clear, effective, and responsive communicators with sponsors, customers, contractors, Congress, state and local officials,
tribal leadership, other governmental agencies, and the public.
Technical, administrative, and management knowledge needed to define, assign, supervise, review, and evaluate outsourced
work—people with such know-how are known as smart buyers.
Technical and craft skills to accomplish inherently government functions that must be retained by Reclamation.
Strong asset management skills for dealing with the operation, maintenance, rehabilitation, and replacement of aging
infrastructure.
Coordinated project management that incorporates continuous communication among all participants.
Dedication to healthy research and development activities that focus on future needs and areas,. Forecast workload,
Type of work anticipated,
Definition of activities
Situations where outsourcing may not be practical,
Particular expertise needed to fulfill the government’s oversight and liability roles,
Personnel turnover factors that could affect the retention of expertise, and
Needs for maintaining institutional capability.
Project planning
Cost, time and quality management
The administration of contracts
The management of contractor and sub-contractors
The management of safety-related issues.
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