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About this book
Construction industry is the second largest employer in India. As one of the leading avenues for
employment in the country, the role played by this industry in the economic development of India is
pivotal. However despite its vast potential, the construction Industry faces a key challenge of shortage of
skilled manpower due to expansion of the sector and increase in the quality requirements from the end
users.
There is a vast difference between the required skill and available skills of workers in the industry today. To
reduce the skill gap appropriate skilling of workforce needs to be carried out .This will not only empower
the worker but also benefit the construction industry in terms of quality and productivity.
This Participant book is developed to impart training for the skill and knowledge required to work as a
Mason General in construction industry. It is designed based on Mason General Qualification Pack under
the National skill qualification framework which was developed from the inputs received from different
organisations operating in the sector. It comprises of the following NOS/ topics.
•
•
•
•
•
•
•
•

Construct masonry structures using brick / block
Execute plaster on internal & external Masonry
Carry out waterproofing work for structures using cementitious materials
Build structures using random rubble masonry
Carry out IPS / Tremix flooring
Work effectively in a team to deliver desired results at the workplace
Plan and organize work to meet expected outcomes
Work according to personal health, safety and environment protocol at construction site

This book is designed considering the educational background of the construction workers. Therefore,
special efforts have been made to explain the concept required for the job mostly through photos and
illustrations. Efforts have been made to ensure that the worker is able to grab theoretical details from the
chapters through illustration.

Symbol Used

Key Learning
Outcomes

Steps

Tips

Exercise
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1. Introduction
Unit 1.1 – An Overview to Construction Sector
Unit 1.2 – Mason General Job Role and Responsibility
Unit 1.3 – Mason General Training Program
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Explain about construction sector in India
List the roles and responsibilities of Mason General
State the purpose of training
Explain the benefits of training
Describe about qualification pack and national occupation standards
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UNIT 1.1: An Overview to Construction Sector
Unit Objectives
At the end of this unit, you will be able to:
1.

Explain about construction sector in India.

1.1.1 Introduction to Construction Sector
Construction refers to building of different types of structures. The sector comprises of many small,
medium and large industries or companies that involve in many different types of projects in the
construction sector creating a diverse but specific requirement of workmen.
The construction sector can be broadly classified in two sub sectors, namely:
1.

2.

Real Estate and Infrastructure construction: This sub sector comprises of all the works that are
required for construction of all types of infrastructure and real estate projects. Infrastructure
projects are those that directly or indirectly affect the growth of the nation e.g. Roads, airports,
railway bridges, dams, power plants, metros, industries etc.The real estate projects are those which
are mainly focused on providing residential and commercial workplaces to all categories of people
e.g. residential towers, independent houses, malls, sports complex etc.
Rural Construction: This sub sector focuses on the constructional requirements of rural India and
includes construction of rural households, warehouses, village roads etc.

1.1.2 Modernisation of Construction Sector
From the early age to present day construction sector has not only generated increasing employment but
also undergone extensive modernization from raw material used to and use of giant equipment. The use
of modern equipment and technique has increased the speed of construction work and enhanced quality
of finished structures. Further, by modernization of construction it is now possible to construct in under
water as well as at very high altitude, from hi-tech buildings to atomic power generation plants.
Construction is the second largest employment generating sector in India after agriculture. Though there
are many different occupations in construction depending on nature of work, some occupations cater to the
maximum number of employments and are more prominent than others.
Following occupations are very common in most of the construction projects.
1.

Masonry

2.

Bar Bending

3.

Shuttering Carpentry

4.

Scaffolding

5.

Painting

6.

Construction Electrical works.

1.

Masonry
Masonry construction involves building walls and
buildings using brick, block, stone etc bonded
together by cement/concrete mortar. Their basic
objectives include:
•

Building of structure by laying material such
as bricks, blocks, tiles and other construction
materials, and bonding them by mortar.
Fig. 1.1.1. Brickwork
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•

Constructing, altering, repairing and maintaining walls, sidewalks, street curbs, floors, sink
counters, partitions, manholes, and other related structures or surfaces.
• Carry out structural finishes like grit wash, cement wash, POP, plastering, stone cladding etc. on
finished masonry surface to impart an aesthetic appeal to the finished structure.
The following are some of the job roles under this occupation:
•
•
•
•
•
•
•
•
2.

Helper Mason
Assistant Mason
Mason General
Mason Tiling
Mason Concrete
Mason Marble, Granite and Stone
Mason Special Finishing
Mason Form Finished & Special Concrete

Bar Bending and Fixing
The job of Bar Bending and Fixing includes shifting,
cutting, bending and placing the reinforcement bar
in order to assemble cage/mesh according to given
drawing or specifications.
The following are some of the job roles under this
occupation:
•
•
•

3.

Helper Bar Bender & Steel Fixer
Assistant Bar Bender & Steel Fixer
Bar Bender & Steel Fixer

Fig. 1.1.2. Reinforcement bar during bending

Shuttering Carpentry
A shuttering carpenter is a person who specializes
in creating shuttering especially using wood/timber,
steel or fibre elements, which are temporary
structures used for casting concrete.
Some of the job roles under this occupation are:

4.

•
•

Helper Shuttering Carpenter
Assistant Shuttering Carpenter

•
•

Shuttering Carpenter – Conventional
Chargehand Shuttering Carpenter – Conventional

Fig. 1.1.3. System formwork

Scaffolding
Scaffolding is temporary support structure. The
materials used are bamboos, timbers or steel
members. This support structure helps during
construction activities. Scaffolding is made for
workmen to do their work and keep their tools and
materials.
Some of the Scaffolding job roles include:
•
•
•

Scaffolder – System
Chargehand Scaffolding – System
Foreman Scaffolding

Fig. 1.1.4. Scaffolding
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•
•
•
5.

Scaffolder – Conventional
Assistant Scaffolder – Conventional
Assistant Scaffolder – System

Construction Painting
Painting is a key part of the overall finishing work
of a construction project. Application of paint lends
aesthetic value to a constructed structure. This may
also involve a component of decorative painting basis
designs and patterns.
The following are some of the job roles under this
occupation:
•
•
•
•

6.

Assistant Paint Inspector
Helper Painter
Assistant Painter
Foreman Painting and Decorating

Fig. 1.1.5. Paint work by a painter

Construction Electrical Works
Electrical work at construction site involves installation
and maintenance of heavy machineries. It also
includes installing, repairing and maintaining critical
electrical connections/equipment. Additionally, it
involves setting up permanent wiring in buildings
adhering to standards practices. Some of the job
roles under this occupation are:
•
•
•
•
•

Helper Electrician
Assistant Electrician
Construction Electrician – LV
Foreman – Electrical Works (Construction)
Supervisor - Electrical Works

Fig. 1.1.6. Installing and maintaining electrical
connections

Fig. 1.1.7. Construction site layout
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UNIT 1.2: Mason General Job Role and Responsibility
Unit Objectives
At the end of this unit, you will be able to:
1.

List the roles and responsibilities of Mason General

1.2.1 Mason General - Role and Responsibility
Mason General is responsible for performing routine masonry works. At a construction site, the mason
general is commonly referred to as mistry.
As a part of his job role he has to perform masonry work such as:
•
•
•
•
•
•
•
•

Construct masonry structures using brick and block
Execute plastering for internal and external masonry and RCC structure
Carry out cementitious water proofing work
Build structures using random rubble masonry
Carry out IPS/Tremix Flooring
Support the team to complete assigned tasks
Plan and organise tasks allotted
Follow health and safety guidelines

He is expected to perform the following responsibilities while performing the task at the work place:
•
•
•
•
•
•
•
•
•
•
•
•

Select and use various tools and equipment in Masonry Works
Check material for brick/block work, plastering, stone masonry, IPS/Tremix flooring, water proofing
work
Lay brick/block for construction of walls, columns and footings
Check the line, level and alignment while constructing masonry structures
Carry out pointing in brick masonry structures
Carry out curing work for masonry structures
Construct specialised masonry work for arches, stair case, manholes and walkways
Repair and Restore brick /block masonry
Follow safety, housekeeping and waste disposal practices at the workplace
Communicate effectively with subordinates and superiors
Plan and organise activities to achieve the desired outcome
Manage resources for productivity and efficiency.

Fig. 1.2.1. Laying of bricks

Fig. 1.2.2. Plastering
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Fig. 1.2.3. Construct random rubble masonry

Fig. 1.2.4. Construct arches

Fig. 1.2.5. Lay paver blocks

Fig. 1.2.6. Check alignment

Fig. 1.2.7. Attend toolbox talk

Fig. 1.2.8. Housekeeping

Exercise
1.

2.

3.

State whether the following statements are true or false.
a.

It is not required to stack materials properly.

b.

Only technical skills are required to be a Mason General.

Fill in the blanks.
a.

At the construction site, the Mason general is commonly referred to as

b.

Some of the responsibilities of Mason General are

Mason general should
a. Construct masonry structure using brick/block
b. Execute plastering on masonry and RCC structures
c. Carry out waterproofing works for structures
d. All of the above

7
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4.

Mason General should perform efficiently as he has to,
a. Dig trenches and pit
b. Erect scaffold
c. Handle a team
d. Chat at construction site

Notes
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UNIT 1.3: Mason General Training Program
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

State the purpose of training
Explain the benefits of training
Describe about qualification pack and national occupation standards

1.3.1 Purpose of Training Program
This training program is developed to impart specific skills to individuals who wish to perform as a Mason
General. The training program is based upon National occupation standards for masonry works.

Fig. 1.3.1. Classroom training

Fig. 1.3.2. Practical training

The National occupation standards have been described in the following subsection of this chapter
The training program will enable an individual to:
•
•
•
•
•
•
•
•
•
•

Construct masonry structure using Brick/block
Perform specialised masonry work such as arches, staircases, manholes and walkways
Repair and restore brick/block masonry
Execute plaster on internal & external surfaces of masonry & RCC structure
Carry out brush bond waterproofing and brick coba course for water proofing
Build structures using random rubble masonry
Construct IPS/Tremix flooring works
Organise working procedure within a team at site
Prioritise activities and organise resources to meet desired outcome
Work according to personal health, safety and environment protocol at construction site

1.3.2 Benefits of Training Program
•
•
•

After successful completion of training program, trainee will undergo an assessment which will have
theory and a practical test.
On successfully passing the assessment, a certificate will be awarded by the Construction Skill
Development Council (CSDC).
This will help you in getting an employment as a Mason General in construction companies or to
independently.
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•

This certificate will help you to get job and earn better wages than an untrained person.

Fig. 1.3.3. Skill cards

Fig. 1.3.4. Certificate

1.3.3 Introduction to QP and NOS
This training program is intended for imparting basic skill and knowledge relevant to masonry occupation
required to perform at a construction site .This program is based on qualification pack called Mason
General. The Qualification Pack Code for Mason General is CON/Q0103. This is also called a QP. A
QP consists of a set of National Occupational Standards (NOS). NOS specifies the standards level of
competency a worker should posses in order to perform the enlisted function at the workplace. Under
Mason General QP, there are eight number of NOSs which detail the functions to be performed at work
site by Mason General.
NOS Code

Major Function/Task

CON/N0110:

Construct masonry structures using brick / block

CON/N0111:

Execute plaster on internal & external surfaces of masonry & RCC structure

CON/N0112:

Carry out waterproofing works for structures using cementitious materials

CON/N0113:

Build structures using random rubble masonry

CON/ N0114:

Carry out IPS / Tremix flooring

CON/N8001:

Work effectively in a team to deliver desired results at the workplace

CON/N8002:

Plan and organize work to meet expected outcomes

CON/N9001:

Work according to personal health, safety and environment protocol at construction site
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1.3.4 Introduction to Core NOS
NOS cover the scope specifying the variance of the tasks that a workman has to perform while carrying
out the function having critcal impact on the quatily of outcome.
1.

CON/N011: Construct masonry structures using brick / block
This unit covers the skills and knowledge required by a workman for constructing various masonry
structures using brick / block.
The scope covers the following:

2.

• Carry out preparatory work before starting masonry work
• Check material used for brickwork / block work
• Lay brick / block for construction of load bearing / non-load bearing wall, columns and footings
• Check the line, level and alignment
• Carry out pointing in brick masonry
• Perform specialized masonry works such as arches, staircase, manholes and walkways
• Repair and restore brick / block masonry
CON/N0111: Execute plaster on internal & external surfaces of masonry & RCC structure
This unit covers the skills and knowledge required by workman for plastering on internal & external
surfaces of masonry and RCC structures.
The scope covers the following:
•
•
•
•

3.

Carry out preparatory work before starting the plastering work
Check material used for plastering
Plaster internal & external masonry & RCC structures
Check for line, level & alignment

CON/N0112: Carry out waterproofing work for structures using cementitious materials
This NOS covers the core skills and technical knowledge required by a workman to be proficient in
carrying out waterproofing work for structures using cementitious materials at the construction site.
The scope covers the following:
•
•
•
•
•

4.

Carry out preparatory work prior to waterproofing
Check the materials used for waterproofing
Lay out waterproofing course
Carry out brick bat coba waterproofing
Check for line, level & alignment

CON/N0113: Build structures using random rubble masonry
This unit covers the skills and knowledge required for an individual to be proficient in executing work
on random rubble masonry
The scope covers the following:
•
•
•
•
•
•

Carry out preparatory work for rubble masonry
Check the material used for random rubble masonry
Lay out coursed and un-coursed Random Rubble Masonry with undressed or hammer dressed stones
Carry out pointing in stone masonry
Lay out course of Dry Rubble Masonry
Check for line, level and alignment
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1.3.5 Personal Attributes of Mason General
A Mason General in addition to his technical skills should also possess certain soft skills and personal
qualities. He should be able to:
•
•
•
•
•
•
•
•
•
•

be well-organised and plan assigned task
be physically fit to work across locations having extreme weather conditions
have leadership qualities with ability to perform efficiently within a team
be honest, reliable and responsible
be hard working individual
solve problem with analytical mind set
be communicative with co-workers to manage daily task
be a good listener
maintain personal hygiene
create and maintain a cooperative work environment at the workplace

1.3.6 Growth Chart
Growth chart signifies the professional growth of a workman who begins his career as a Helper Mason.
He further progresses towards the job role of an Assistant Mason with some training and experience.
He later specialises either as a Mason General or Mason Concrete by obtaining skills and knowledge
required for the job role. The growth chart advances and denotes the progression in the career path
of a Mason General and Mason Concrete in achieving his goal to become a Foreman Wet Finishing and
Flooring and Foreman Concrete respectively.
Level-5

Foreman Concrete

Level-4

Mason-Form Finished
and Special Concrete

Level-3

Mason Concrete

Foreman Wet Finishing & Flooring

Mason - Special
Finishing

Mason - Marble,
Granite, Stone

Level-2

Assistant Mason

Level-1

Helper Mason

Fig. 1.3.5. Growth chart
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Mason General

Mason General

Exercise
1.

What are your expectations from this training program?

2.

What is your occupation and what will be your next level in this profession?

Notes

13

Participant Handbook

14

Mason General

2. Core/Generic Skills
Unit 2.1 – Basic Calculation
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.

List the different types of systems of measurement
Follow the conversion of measurements
Read a measuring tape in imperial system
Read a measuring tape in metric system
Calculate area and volume
Calculate the perimeter
Explain 3- 4 -5 method for squaring corners
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UNIT 2.1: Basic Calculation
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.

List the different types of systems of measurement
Follow the conversion of measurements
Read a measuring tape in imperial system
Read a measuring tape in metric system
Calculate area and volume
Calculate the perimeter
Explain 3- 4 -5 method for squaring corners

2.1.1 Different Systems of Measurement
Systems of Measurement
Different measurements have to be used together in order to calculate complex measurements. However,
the calculation will only work if all the three measurements are taken in the same system of measurement.
There are two types of systems of measurement which are currently in practice:
1.
2.

MKS or Metric System: This system uses Meter, Centimetre and Millimetre
FPS or Imperial system: This system uses Yard, foot and Inch
System of
Measurement

Standard Unit of
Length

Standard Unit of
Mass

Standard Unit of
Time

FPS

Foot

Pound

Second

MKS

Meter

Kilogram

Second

2.1.2 Conversion of Units
Conversion from one system to another should be done based on the table below:
Length

Area

Volume

Weight

1 mile = 1.609 km

1 acre = 4046.86m2

1 cu. inch = 16.3871
cm3

1 Kg = 1000 grams

1 foot = 0.3048 m

1 sq. yard = 0.8361 m2

1 cu. m = 35.3 cu.feet

1 lb. = 0.4536 kg

1 foot = 12 inches

1 sq. foot = 0.0929 m2

1 cu.foot = 0.028 cu.m

1 kg = 2.2046 lb.

1 inch = 25.4 mm

1 sq. inch = 645.16 mm2

1 m3 = 1000 litres

1 inch = 2.54 cm
= 0.0254 m

1 sq. m = 10.76 sq. feet

1 m = 3.2808 feet

1 m2 = 10.7639 feet2

1 m = 100 cm

1 mm2 = 0.0016 inches2
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2.1.3 Reading of a Tape in Imperial System
1.

To measure the inches use the numbered
marking.

2.

For half-inches use the marks between two
inch markings
Half inches

Fig. 2.1.2. Marking half inches

Fig. 2.1.1. Marking inches

3.

For quarter inches use the smaller lines
between half-inches

4.

Fig. 2.1.4. Marking one-eight inches

Fig. 2.1.3. Marking Quarter Line

5.

For one-eights-inches use the small, regular
marks

For sixteenths of an inch use the tiny

6.

Fig. 2.1.5. Marking sixteenths of an inch

To define total length add the inch segments.

Fig. 2.1.6. Marking one-three eigth of an inch

While measuring a length,
•
•
•
•
•

Mark the place where the measuring tape lines up with the edge of the item you are measuring.
Locate the nearest inch mark before this point.
Then, find the nearest half-inch mark before this point.
Then, the nearest quarter-inch mark and keep repeating.
Till you get accurate measurement keep adding up your inches and fractions of inches
2 1
3
For example: Since there are two eighth inches in a quarter-inch so: 1 + + = 1 inches.
8 8
8

2.1.4 Reading of a Tape in Metric System
1.

Use the bigger marks between two inch
markings for half-inches.

2.

1 cm

Use the smaller markings between
centimeters for 0.5 centimeters.

0.5 cm

Fig. 2.1.7. Using the bigger marking

Fig. 2.1.8. Sing the smaller marking
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3.

The small, tight, narrow lines between
centimeter markings are millimeters.

4.

Add the centimetre segments to determine
the total length.
42

43

44

45

Fig. 2.1.10. Measuring the metric system

Fig. 2.1.9. Using small, tight, narrow lines

To measure with a metric measuring tape,
•

First find the nearest centimetre before the distance you’re measuring, then the nearest
millimetre.
• You can use a 0.5 millimetre mark to help guide you if your measuring tape has them.
• Your measurement (in centimetres) will be a decimal where the tenths place is indicated by the
millimetre marking.
For example, see below:
For example, see below:
To measure past the 44 centimeter mark to the sixth millimeter marking.
44 + 0.6 = 44.6 centimeters
To find the distance in meter:

44.6 × 1 meter
= 0.446 meters
100 centimeters

Remember to shift the decimal two places to the left to convert from centimeters to meters, and shift it
two places to the right from meters to centimeters.

2.1.5 Area Calculation
What is Area
The amount of surface enclosed by a closed figure is called its area.
Area is always denoted in square meters (sq.m.), square feet (sq.ft.), square centimetres (sq. cm.), etc.
Now that you know the meaning of area, let us see how to calculate the area of various shapes.
Area of a Square
A square is a shape that has four equal sides that meet each other at right angles. Its
area can be calculated by a simple formula:
To calculate the area of a square, the following formula is used:
Area of square = side x side

a
a

a
a

For example:
In this figure of a square
Area = a x a
Thus, the area of the given square is a2
If, a = 2 cm, then Area of the given square is 2 cm x 2 cm = 4 cm2
The above figure is of a square having all four sides, equal to a
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Area = a x a
Thus, the area of the given square is a2
Area of a Rectangle
A rectangle is a shape that has two adjacent sides of different lengths, and
opposite sides which are equal.

b

The shorter side is called the breadth, and the longer side is called the length.

a
To calculate the area of a rectangle, the following formula is used: Area of rectangle = Length (a) x Breadth (b)
For example:						
Area of rectangle = a x b
Thus, the area of the rectangle above is ab.
If, a = 4 cm and b = 2 cm, then Area of rectangle = 4 cm x 2 cm = 8 cm2.
Area of a Triangle
For example,
A triangle is a shape that has three sides and three corners. The three sides
may or may not be equal.
To calculate the area of a right angle triangle, the following formula is used:
1
Area of triangle = x base (a) x height (h)
2
If, a = 2 cm and h = 3 cm, then
1
Area of triangle = x 2 cm x 3 cm = 3 cm2
2
1
1 x ah ah
Thus, the area of the given right angle triangle is ah,
=
2
2
2
In the case of other triangles, the height of the triangle will not be
one of the sides. Take a look at the height of the following triangle.
Here, the height is a perpendicular drawn from the base to the
opposite angle.
Just remember that the base and height are perpendicular to each
other. If, a = 24 inches and h = 28.6 inches.

h

a

h

a

To find the area substitute the base and the height into the formula for the area.
1
Area = (a x h)
2
1
= (24 x 28.6) = 343.2 sq. inches
2
In case of acute angle triangle and obtuse angle triangle calculate the area of triangle by Heron's formula
Heron's formula:
A=

s ( s − a )( s − b)( s − c)

Where S = half of a Perimeter of a triangle
Therefore, s =

a+b+c
2

To calculate the area of acute angle triangle if sides are 10 cm, 12 cm & 14 cm use the Heron's formula.
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For example,
10 + 12 + 14
2
36
=
2
= 18

S=

A=

14 cm

12 cm

18(18 − 10)(18 − 12)(18 − 14)

10 cm

= 18(8)(6)(4)
= 3456
= 58.79cm 2

Area of a Trapezium
A trapezium has a pair of opposite sides parallel. To calculate the
area of a trapezium, the following formula is used:
(a + b) x height

height

a

2
For example,

b

If a = 4 cm, b = 8 cm and height = 6 cm

2

= 36 cm2

Area of a Parallelogram
A parallelogram has opposite sides parallel and equal in length. To
calculate the area of a parallelogram, the following formula is used:

height

Then,
(4 cm + 8 cm) x 6 cm

side

side x perpendicular height
A rhombus is a four-sided shape where all sides have equal length.
Also opposite sides are parallel and opposite angles are equal. To calculate
the area of a rhombus, the following formula is used:
length x height

height

Area of Rhombus
length

2
Here, l = d1 and h = d3, then
For example,
If length = 20 cm and height = 30 cm
Then,
20 cm x 30 cm

= 300 cm2

2
Area of a Circle

cumference
Cir

A circle is the path of a point moving at the same distance from a fixed point. The
fixed point is the centre, the fixed dista To calculate the area of a circle, the following
formula is used:
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π x r2 where π = or 3.14 or
r = radius of circle

22
7
cumference
Cir

The radius of a circle is the distance from the centre to the circumference of a circle.
The diameter of a circle is a straight line going through the centre of a circle connecting
two points on the circumference. Thus, The diameter is twice the length of the radius.
Therefore if radius is r and diameter is = d, then d = 2r

eter

Diam

For example,
22

If r = 35 cm, then,

x 35 x 35 = 3850 cm2

7
Summary of the formulas to calculate area:
Shape

Name

Formula

Square

side x side

Rectangle

length x breadth

a
a

a
a

b
a

h

Triangle

1
2

x Base x height

a

height

a

Trapezium

(a+b) x height
2

height

b

Parallelogram
side

22

side x Perpendicular height
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height

Shape

Name

Formula
length x height

Rhombus

length

2

cumference
Cir
Center

Circle

Radius

π r2

2.1.6 Perimeter
Perimeter is the distance covered along the boundary forming a closed figure when you go round the
figure once. Perimeter is the distance around a two-dimensional shape.
c

a

Triangle
Perimeter = a+b+c

b

Square
a

Perimeter = 4 x a
a = length of side

h

Rectangle
Perimeter = 2(b+h)

b
a
d

Quadrilateral

b

Perimeter = a + b + c + d
c
cumference
Cir

Circle
Center

Circumference = 2πr

Radius

r = radius
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2.1.7 3-4-5 Method
Method for Squaring Corners
3-4-5 method is used for squaring corners.
Introduction to 3-4-5 rule
The 3-4-5 rule is based on the Pythagorean theorem. The sum of the squares of the lengths of the legs
of a right triangle (“A and “b” in the triangle shown below) is equal to the square of the length of the
hypotenuse.(“C”)
Application of 3-4-5 rule to lay out a wall.
•
•
•

On one side of corner measure 3’-0’ and make a mark
On the opposite side of the corner measure 4’-0’ and make a mark
Measure between the two marks when this distance equals 5’-0’ the two walls are 90 degrees to
each other (i.e. square).
For larger layouts any multiple of the 3-4-5 rule can be used (i.e. 6-8-10 etc.)

•

Pythagoras’s Theorem
c2 = a2 + b2
52 = 32 + 42
25 = 9 + 16
25 = 25

c

b

a

2.1.8 Volume Calculation
Figure

Formula & Variables

Example

Cube
a3
a = length of edge

a = 4, then a = 43 = 64 inches3

a
Rectangular prism

lxbxh

h
l

b

l=length

l = 19 cm, b = 9 cm, and h = 9 cm, then

b=breath

l x b x h = 19 cm x 9 cm x 9 cm = 1539 cm3

h=height
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Figure

Formula & Variables

Example

Cylinder
π x r2 x h

r

r = radius of circular
face

then π x r2 x h =

h = height

14 cm = 2156 cm3

h
Cone

r = 7 cm and h = 14 cm,

1

x π x r2 x h

h

3
r = radius of circular
base

r

h = height from tip
to base

22
7

x 7 cm x 7 cm x

1
r = 14 cm and h = 15 cm, then x π x r2
22
3
x h = x 14 cm
7
x 14 cm x 15 cm = 3080 cm3

Sphere
4
Radius

x π x r3

3
r = radius

4
4 22
r = 21, then x π x r3 = x x
3
3 7
21 x 21 x 21 = 1.71.108 inches3

2.1.9 Calculation of Area and Volume

To the calculate the number of bricks required for the brick wall of 1 m x 1 m x 1 m with size of one
standard brick (19 cm x 9 cm x 9 cm)
Reference volume of one brick = 19 cm x 9 cm x 9 cm = 1539 cu. cm
The number of bricks required = Volume of wall/ volume of one brick
1 m x 1 m x 1 m/ 0.19 m x 0.09 m x 0.09 m = 649.77 Bricks, Say 650 bricks of this size.
Assuming 75 percent volume occupied by bricks.
So, Bricks required = 649.77 X 0.75 = 487.3, say = 487 bricks in number accounting some wastage.
Similarly, the quantity of cement and sand required can be calculated by using the table for calculation of
material as per required mortar ratio:
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The below given table shows the estimates quantities of materials required per cubic meter of brick
masonry.
Sr. No

Nominal Mix

Nominal Mix

Sand in m3

Cement

Sand

Cement

Cement (By
Number of Bags)

1

1

4

0.22

2.03

0.24

2

1

6

84.0

1.5

0.24

Bricks 19 x 9 x 9 cm (Nos)

Exercise
1.

2.

Fill in the blanks.
a.

A
circumference

is the distance measured between the point of the circle, and any point on the

b.

Area could be denoted in

c.

The of a cuboid are square.

d.

In a rectangle, the longer side is the

e.

Volume is expressed in

,

.
.

Match the columns.
Column A

3.

,

Column B

a.

Cylinder

i.

b.

Cubiod

ii.

c.

Square

iii.

d.

Rectangle

iv.

e.

Triangle

v.

length x breadth

f.

Circle

vi.

Side x Side

Length x breadth x height
h
½ x Base x Height

State whether the following statements are true or false.
a.

The faces of a cuboid are square.

b.

Volume is expressed in square units.

4.

Calculate the number of bricks for 10 cu.m

5.

Find the perimeter of the given shape.

8

4
3

2
2
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6.

What is the area of the trinangle in the following picture?

3"

3"
7.

What is this circle's area? Round your answer to the nearest tenth.
5"

8.

How many kilograms are in 1563 grams of cement?

9.

How many cubic yards is 54 cubic feet.

10. If a man is 6 feet tall what is his height in centimeters?
11. If distance travelled by you from one town to another town is 50 miles, then calculate the distance
in kilometers?

Notes
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3. Work According to
Personal Health,
Safety and
Environment
Protocol at
Construction Site
Unit 3.1 – Hazards at Construction Sites
Unit 3.2 – Healthy and Safe Work Practices
Unit 3.3 – Good Housekeeping Practices

29
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Recognise the types of hazards involved at construction sites
Recognise the types of hazards involved in masonry work
Explain the emergency control measures and actions to be taken under emergency situation
Explain the first aid process
Explain the use of fire extinguisher
Classify types of fire and fire extinguisher
Describe the importance of safety drills
Select the appropriate personal protective equipment (ppe) for the task to be performed
Explain the reporting procedure to the concerned authority in emergency situation
Follow the standard procedure of handling, storing and stacking material, tools and accessories
List the types of waste found at construction site
Explain the importance of safe disposal of waste
Explain basic ergonomic principles at workplace
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UNIT 3.1: Hazards at Construction Sites
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Recognise the types of hazards involved at construction sites
Recognise the types of hazards involved in masonry work

3.1.1 Types of Hazards at a Construction Site
Masonry construction work requires physical labour and as such is prone to work related injuries. The
various tasks performed by mason including handling blocks/bricks and mortar, laying blocks/ bricks,
etc. are physically demanding. For performing these tasks a mason needs to perform the act of bending,
lifting, pushing and pulling. This heavy physical activity can cause musculoskeletal disorder(MSD) for
masons.
Hazards for construction workers can be classified into four categories: chemical, physical, biological and
social.

Chemical Hazards
like,dust,
fumes,
gases etc.
Pschological
hazards like,
workload leading
to stress, personal
needs, emotional
needs etc.

Physical Hazards
like,noise,heat
and cold,vibration
radiation etc.

Hazards
for
Construction
Workers

Biological
Hazards
like,infection,
animal attack or
exposure to toxic
substances etc.

Social Hazards
like,state of
economy,weather
conditon, lack of
social support etc.
Fig. 3.1.1. Types of hazards
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Some of the occupational hazards at construction site are listed below:
•
•
•
•
•
•
•
•
•
•
•

Injury or cuts by tools and equipment
Slips and Falls by ladders or unsafe slippery
workplace
Bad Illumination
Lack of proper ventilation
Unsafe harness
Lack of maintenance of tools and equipment
Unexpected atmospheric conditions
Falling from a height
Sun stroke
Fire
Unsafe or damaged scaffold

•
•
•
•
•
•
•
•
•
•
•

Electric shock
Accident resulting from not wearing PPE
Bites from insects or poisonous snakes at site
Accidents involving heavy vehicles at site
Poor housekeeping
No work platform
No overhead protection
No installation of safety net
Incorrect ways of waste disposal
Unsafe excavation site
Incorrect methods lifting, loading and
transportation

Unfastened harness

Unsafe Platform

Risk of Falling of Debris

Broken ladder

Unsafe excavation

Falling from a height

Poor Housekeeping

Absence of PPE

Unsafe Electric Wire

Fig. 3.1.2. Hazards at a construction site
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3.1.2 Hazards Related to Masonry Work
Types of hazards involved in masonry work are:
Improper work at Height: It includes injury because of
fall of person from scaffolds, ladder etc. from a height
to the ground.

Fig. 3.1.3. Falling from a Height

Fall of objects: It includes injury because of fall of
objects including hand tools, power tools , and material
handled by other workers to the ground from a height.

Fig. 3.1.4. Struck by object

Hazards due to sharp objects: This includes hazards
due to cut from sharp objects (tools, broken brick/
block, etc.), splinters and stepping on exposed nails.

Fig. 3.1.5. Hazards at a construction site

Improper method of lifting/repetitive motion:
Improper lifting causes sprains and strains. This
occurs because correct procedure of material
handling, shifting and lifting is not adhered to.

Fig. 3.1.6. Overexertion in lifting/repetitive motion
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Slip/trip and falls: It includes, not following the proper
access while walking on surface or stepping in holes,
falls at ground level, scaffold planks, or injury without
fall etc.

Fig. 3.1.7. Slip/trip and falls

Environment: It includes incidents related to insect
bites and heat. Also Water accumulated at the
construction site sometimes

Fig. 3.1.8. Insect bite

Personal Protective Equipment: It includes not
wearing proper PPE while working at the job site, such
as not wearing gloves while plastering or handling
waterproofing compounds, not wearing boots while
construction of brick, block or stone masonry, not
wearing safety belt and harness at the time of working
on ladder or scaffold etc.
Fig. 3.1.9. Not wearing PPE

Health Habits: It includes taking tobacco products
which can cause long term or short term illness like,
lung diseases or cancer or even smoking can cause fire
to break out.

Fig. 3.1.10. Eating tobacco

Not following safety signage’s: It includes injury
because of not following safety signage's, like
uncovered pit and trenches, entering the restricted
zone and getting injured.

Fig. 3.1.11. Not following safety signage's
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Exercise
1.

2.

Fill in the blanks.
a.

A mason needs to

,

b.

Hazards for construction workers can be classified into four categories:
,
and
.

Match the Column.
Types of Hazard

3.

and

Example

a.

Fire Hazard

i.

Electric Shock

b.

Electrical Hazard

ii.

Falling from height

c.

Occupational Diseases

iii. Burns

d.

Hazard due to height

iv. Allergies

List the hazards related to masonry work.

Notes
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UNIT 3.2: Healthy and Safe Work Practices
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.

Explain the emergency control measures and actions to be taken under; emergency situation
Explain the first aid process
Explain the use of fire extinguisher
Classify types of fire and fire extinguisher
Describe the importance of safety drills
Select the appropriate personal protective equipment (ppe) for the task to be performed
Explain the reporting procedure to the concerned authority in emergency situation
Follow the standard procedure of handling, storing and stacking material, tools and accessories

3.2.1 Safety Norms Applicable at Worksite
These are the safety precautions that you must always observe with respect to the worksite:
•
•
•
•
•
•
•
•
•
•
•

Keep your working area free from rubbish and debris.
Make sure that the stairways are free from debris or
any material.
Remove the tools and nails from the floor when they
are not in use.
Fence the construction area with cables or guard
rails.
Tag or close the holes or trenches properly to avoid
falling into them.
Tag the defective ladders properly and remove them
from service.
Ladder base should be kept on stable and firm
ground which is free of cluter, debris, wire, hoses etc.
Lap the scaffold plank properly or otherwise secure
to prevent its shifting.
While working at height, use harness with safety
line.
Avoid smoking, as it may cause a fire to break out.
Use PPE while working

Fig. 3.2.1. Keeping stairways clean

Fig. 3.2.2. No smoking at worksite
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Fig. 3.2.3. Using safety harness

Fig. 3.2.4. Using proper PPE

Fig. 3.2.5. Following safety signage's

Fig. 3.2.6. Protection from falling objects

3.2.2 Emergency Safety Measures
Emergency safety measures helps us to minimise the suffering of the workers and economic losses that
results due to emergencies.
Construction site needs emergency plans to be executed for the safety of the men and material. Special
procedures are needed for emergencies such as injuries, explosion, natural calamities like flood and
earthquake, fire outbreak, social unrest, poisoning, electrocution, chemical spills and release of radioactivity.
Quick and effective actions may help to ease the situation and have control over the situation.
Let us look at how to respond to instances such as:
In case of fire:
1.
2.
3.
4.

Cease all work and switch off all electrical equipment
Close valves on gas cylinders
Walk do not run or jump the elevated positions. Walk to the designated assembly points.
Follow your supervisor’s directions.

In case of earthquake:
Earthquake: Earthquake is sudden vibration and violet shaking of ground caused by vibrations of the
earth crust. Earthquakes causes destruction on huge scale. Stay as safe as possible. Beware that some
earthquakes are actually foreshocks and a large earthquake might occur. Safety measures to be followed:
Indoors
•

DROP to the ground; take COVER by getting under a sturdy wooden plank; and HOLD ON until the
shaking stops. If there isn’t any sturdy wooden plank, cover your face and head with your arms and
crouch in an inside corner of the building.
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•
•
•

Stay away from glass, windows, outside doors and walls-- anything that could fall.
Be aware that the electricity may go out or fire alarms may turn on.
DO NOT use the elevators.

Outdoors
•
•
•
•

Stay there.
Move away from buildings, light poles and utility wires.
Once in the open, stay there until the shaking stops.
If trapped under debris
 Do not light a match.
 Do not move about or kick up dust.
 Cover your nose and mouth with a handkerchief or clothing.
 Tap on a pipe or wall so that rescuers can locate you. Use a whistle if one is available. Shout only
as a last resort. Shouting can cause you to inhale dangerous amounts of dust.

In case of social unrest like Terrorism:
Acts of terrorism include threats of terrorism, assassinations, kidnappings, hijackings, bomb scares and
explosions, cyber-attacks and the use of chemical, biological, nuclear and radiological weapons.
General Safety Guidelines
•
•
•
•
•
•
•

Be aware of your surroundings.
Report to your superiors if you feel uncomfortable or if something does not seem right.
Be aware of conspicuous or unusual behaviour.
Do not accept packages from strangers.
Do not leave luggage around the site unattended.
You should promptly report unusual behaviour, suspicious or unattended packages and strange
devices to security personnel at your site.
Learn where emergency exits are located at the site. Plan how to get out in the event of an emergency.

Find out where the following are located at the site:
•
•
•
•
•

telephones and other communication devices;
torch;
first aid kit and manual;
utility or maintenance kits;
fire fighting and safety equipment.

In case of Electric Shock:
When a person has suffered from an electric shock, the following first aid must be carried out immediately:
•
•
•
•
•
•
•
•

Disconnect the power supply. Never touch the injured person until the power supply is turned off.
Check the person’s response.
Check the person’s breathing. Perform CPR if necessary.
Call an ambulance.
If the person is breathing normally and is responsive, check for injuries.
If the person has suffered burns, run cool running water over the burn areas for 20 minutes.
Cover the burn areas with dressings that will not stick to the affected area. Remember, never use
ointments or oils on burns.
Talk to the person and keep him/her calm.
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When dealing with a victim of electrical shock, it is important that you do not move the person. Moving
the person can lead to further injuries and complications. Follow the first aid steps and wait for paramedic
assistance.
In case of a fatal injures
•
•
•
•
•

Stay calm;
Try to identify the cause and assess the situation
Inform your immediate supervisor so that the victim receives first aid, or if you need to stay with the
victim delegate someone to call your supervisor or call emergency services at site,
Safeguard the area so that the further losses are in control like shut down equipment, divert workers,
put the fire out, etc.
Safeguard accident place, take care that workers are relieved. Ensure no life is in danger and prevent
immediate and further damage does not take place,

3.2.3 First Aid Process
First-aid is the immediate care that is given to a person who has
been injured, until the arrival of professional medical help.
First Aid Kit at the construction site should consist of:
Dressing cotton, Triangular antiseptics bandages, potassium
paramagnet, roller bandage, general drugs such as analgesics,
packets of O.R.S, scissors, safety pins, tweezers, knife, packet of
cotton wool, iodine bottle.
Fig. 3.2.7. First Aid Process

A Mason General is expected to inform his supervisor or safety officer as per organisations protocol,
about the incident/accident immediately so that first aid is provided to the injured worker quickly.
If you are asked to report the case to your supervisor or safety officer, you may provide detailed
information about:
•
•
•
•
•
•
•
•
•

day, date, time, location of the accident/emergency;
name of the workers and their job titles (if you know them);
what led to the accident/emergency;
names of workers who witnessed the accident/emergency;
conditions around the area where the accident/emergency took place;
whether the victim(s) had worn PPE at the time of accident/emergency;
injuries that occurred;
immediate treatment given to the victim(s);
damage caused to the worker or the equipment that the worker was using.
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3.2.4 Fire and Fire Extinguisher Classification
Fire Safety at a Construction Site
Causes of Fire:
•
•
•

Heating of metal
•
Electrical heating or short circuits
Poor Housekeeping and accumulation of waste •

Spontaneous ignition because of combustible
material
Chemical fire

In case a fire breaks out,
•
•

For small fire, use a fire extinguisher
Move towards exit

•
•

For large fire, call a fire brigade
Stay calm

Safety Precautions to be followed to avoid outbreak of fire:
Dos

Don’ts

Keep area clean.

Do not wear inflammable materials like nylon etc.

If empty containers had contained flammable
materials, fill them with water.

Do not leave any cable without insulation.

Report any unsafe situation that may cause a fire.

Do not cut using power tools near combustible
materials.

Watch where the sparks and metals are falling
from your work.
Types of fires

Fig. 3.2.8. Types of fire

Types of Fire Extinguishers

Sand

Water

Foam

Dry Chemical Carbon Dioxide
Powder (DCP)
CO2

Fig. 3.2.9. Types of fire extinguishers

•

The most commonly used fire extinguisher at construction site is the ABC dry chemical type.
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Every worker at a construction site should know:
•
•
•
•
•

Locations of fire extinguishers;
How to operate fire extinguishers and the hazards involved with the beginning stage of firefighting;
Classifications of fire extinguishers and classes of fires;
Location(s) of telephones and how to call the fire department;
Who to notify and how to ensure that a used fire extinguisher is recharged.

Storing and Maintaining Firefighting Equipment
•
•
•
•
•
•
•

Mount each fire extinguisher on the wall and mark its location.
Maintain firefighting equipment in good operating condition and periodically inspect it.
Immediately replace defective equipment.
Conduct an annual maintenance check of the fire extinguisher and record the maintenance date.
Retain this date for one year after the last entry or the life of the shell, whichever is less.
Regular inspection of the fire extinguisher allows for replacement or repair as needed.
The travel distance from any point of the protected area to the nearest fire extinguisher should not
exceed 30 feet.

General rules while using a fire extinguishers
•
•
•
•
•
•

Use fire extinguishers in the upright position.
If possible, discharge the fire extinguisher about 8 feet from the fire. Ensure that the wind is at your
back.
Attack the fire as you proceed ahead.
Take action quickly as the discharge time to empty the extinguisher’s contents is usually about one
minute.
In the open area, be prepared of a sudden change in wind direction.
In enclosed areas, be on your knees with your head no higher than the upright extinguisher you are
using.

How to use a fire extinguisher

Fig. 3.2.10. How to use a fire extinguisher

Use of different types of extinguisher at the time of outbreak of fire:
1.
2.
3.
4.
5.

With water-type extinguishers, direct the stream at the base of the fire and move forward.
When using dry-chemical extinguishers, attack the nearest edge of the fire and go forward, moving
the nozzle rapidly with a side-to-side sweeping motion.
When fighting flammable-liquid fires with carbon dioxide extinguishers, use the carbon dioxide in a
sweeping formation to clear the flames off the burning surface.
Begin fighting at the near edge of the fire and gradually move forward, waving the discharge slowly
from side to side.
When using this extinguisher in an enclosed area, be careful because carbon dioxide may result in an
oxygen deficiency within the area.
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6.

When two or more persons use fire extinguishers on a flammable liquid fire, they must act as a team,
working from the same side of the fire and making sure it does not re-ignite between them

Fig. 3.2.11. Choosing the right extinguisher

3.2.5 Safety Drills
Safety Drills:
Construction safety is a priority in order to provide a
safe working environment. Efforts should be made to
reduce the occurance of hazards at constrcution site.
However, careful hazards may occur. Effective action has
been possible in the emergency situation, In dealing such
emergencies effective action is possible due to existence
of pre-planned and practiced procedure for dealing with
such emergencies.
Fig. 3.1.12. Safety Drills

Mock Drills is a situation in which fake emergency is announced and workmen are asked to follow
emergency evacuation plan. This allows the workman to familiarize with the emergency situation and act
according to plan. Mock drills for chemical accidents and firefighting drills should be organized at regular
intervals at the sites
At the time of emergency evacuation one must:
•
•
•

•

Raise the alarm by smashing the glass cover of •
the nearest break-glass alarm unit.
If possible, close doors around the fire area to •
stop it from spreading.
If it’s dark and smoky, get down on your hands •
and knees and crawl to the nearest
exit by counting the number of door. If
possible, hold onto your nose with a wet towel
or handkerchief.
Gather at the designated assembly point.
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Keep calm. Turn off all electrical apparatus
except lights.
Leave the Building/site area immediately.
Follow the evacuation queue.
Be aware of the hot exit door and watch out
for the thick smoke in the staircase. If the
staircase is free from smoke, walk down by
following the directional signs and handrails.
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3.2.6 Personal Protective Equipment
PPE or Personal Protective Equipment means the safety equipment that protects you against hazards. It
includes: siege
Safety Equipment

Image

Safety Shoes or Gumboots: Always wear safety shoes no matter where
you are working.
•
•

When exposed nails and molten materials on the floor.
During concreting, mixing of mortar, flooring work or any other similar
kind of activity is going on

Fig. 3.2.13. Safety shoes

Helmet : It is used where construction work is in progress at different
levels
•
•
•

Working on the floor where there is a tendency for the objects to fall
from the roof.
Working or moving in bent position.
Working at a place surrounded by electric wires.

Fig. 3.2.14. Safety helmet

Safety Jacket: It is also called reflecting jacket, used for reflection purpose
of workman when there is not sufficient light is presence.

Fig. 3.2.15. Safety jacket

Hand Gloves: It is used while handling material like, preparing mortar,
holding of brick/block or tools, plastering etc.

Fig. 3.2.16. Hand gloves
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Safety Equipment

Image

Safety Harness : It is used while working at heights like, external plastering
etc.

Fig. 3.2.17. Safety harness

Dust Mask: It is used while working in dusty areas and while mixing dry
powdery materials like cement and sand.

Fig. 3.2.18. Dust mask

Protective Goggles: It is used when,
•
•
•

Breaking, cutting, drilling, dressing or laying stone, concrete and
brickwork with hand or power tools.
Working at dusty area and intense light.
Sweeping the floor or working with cement.

Fig. 3.2.19. Protective goggles

3.2.7 Procedure for Reporting to the
Concerned Authority in Emergency Situation
One of the essential responsibilities of a Mason General is reporting and documenting hazards. It is
important for you to know, whom to report immediately of such hazards as per organisations procedures
and protocols.
You may have to keep information of the following:
• the people responsible for health and safety at the work place;
• the name, designation and location of the person responsible to contact at the time of emergency;
• the names and location of the documents that refer to health and safety in the workplace.
As per organisations procedure you may:
1.
2.
3.

first and foremost report to your immediate supervisor about the injuries and accidents,
next, report to the health and safety inspector at the site
report fatal injuries or severe injuries to the health and safety inspector or the management
immediately, as per organisation procedures and policies.
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You may need to be well versed with the documentation process. An accident report, that can be a simple
form, needs to include all the essential information about the incident/accident or near-miss. As per
organisations procedure, Investigation reports/forms are largely to be filled by the investigation officer or
the safety officer present at the site. Moreover, eye witness reports/forms are to be filled by the person
who witnesses the incident/accident.
If in case, you are an eye-witness, you may need to fill in the details in the format.
1.

Detail Information: Gather and record all the facts, including –
• Date, time, and location of accident
• Names, job titles, workers and immediate supervisor involved
• Events leading up to the accident
• Job that a worker was handling at the time of the accident
• Names of workers/supervisor who witnessed the accident
• Surrounding conditions (e.g. slippery floor, inadequate lighting, noise, etc.)
• Circumstances at the time of accident (including tasks, equipment, tools, materials, etc.)
• PPE worn by the worker at the time of the accident
• Injuries that occurred (name of the injured body part and nature and extent of injuries)
• Type of treatment for injuries (first aid if given)
• Damage to equipment, materials, and the worker was working on or any other equipment or
material around it.

2.

Sequence of Events: Describe the sequence in events after gathering the facts –
• Events leading up to the accident: Task the worker was performing at the time of accident.
For example: bending over, climbing, lifting operating machinery, turning a valve, using a tool,
handling hazardous materials, etc.
• Events involved in the accident: Was the worker struck/caught in the machine or caught in the
fire? Did the worker fall on the same level or from a height? Did he inhale hazardous fumes or
get splashed with a hazardous chemical?
• Events immediately following the accident: What happened to the worker?: started bleeding?
Body caught fire? Complained about back pain? Put a hand over a bleeding wound? Response
from other workers/supervisor. Did they call for help, administered first aid, shut down
equipment, moved the victim to the other place, etc.?
The accident should be described on the report in sufficient detail that any reader can clearly
recognise what happened.
•

3.

Analyses of the cause: Analyse of the causes of the accident.
Causes include:
•
•
•

4.

By drawing a picture/sketch or by clicking the photograph on mobile phone of the accident scene.

Primary cause (e.g., a slip and fall from a ladder)
Secondary causes (e.g., employee not wearing appropriate goggles or helmet)
Other contributing factors (e.g., poor ventilation).

Recommending the corrective actions: Recommendations for corrective action might include
immediate as well as long-term corrective actions such as • Training on safe work practices
• Preventive maintenance activities that keeping equipment in good operating condition
• Evaluation of work procedures with a recommendation for changes
• Conducting a hazard analysis to evaluate the task for any other hazards and then train employees
on these hazards
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•
•

Corrective actions that make the task safer that might include changing the way the task is
performed
Along with following organisations protocol, it is important for you to write the reports legibly,
briefly and precisely in a simple language. Fill the form with pen and strike out the word or
sentence in case you want to make any correction. Last but not the least; ensure that the report
has a date and the signature at the end of the document.

3.2.8 Handling, Storing and Stacking Tools and Materials
Different kinds of material are needed in large quantities
at the construction site. You and your co-workers must
know the correct way of handling these materials.
Otherwise, you will not be able to work efficiently.
Improper handling of material exposes workers to
injuries.

Fig. 3.2.20. Handling of bricks

Handling and stacking material:
Bricks
•
•
•
•
•
•

•
•

Hold a brick with both hands as each brick is a heavy
piece of clay.
Use both hands when loading bricks onto a mortar
pan, wheelbarrow or into a hoist and lift.
Use both hands when laying bricks.
When unloading bricks from trucks, stack each
truckload separately on the ground.
Stack bricks in one row length-wise if you have
stacked bricks width-wise in the row below.
Stack the same number of bricks in every alternate
row, so that calculation of the number of bricks is
easier.
Stack bricks such that the height of the stack should
not exceed the average height of a person.
The stacking place should be so located that the
debris thrown from the building does not fall on the
bricks/blocks below

Fig. 3.2.21. Stacking of bricks one row length-wise and
one row width-wise

Fig. 3.2.22. Stacking of bricks
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While handling bricks by head loads,
•
•
•

Use a mortar pan.
You can carry up to six bricks for each head-load.
Stack three pairs of bricks on the mortar pan such
that the pair in-between lies squarely transverse to
the others.

Fig. 3.2.23. Carrying head-load

Fig. 3.2.24. Stacking three pairs of bricks

Blocks
•
•

Stack cement concrete blocks in the same manner as
that of bricks.
Do not stack cement blocks more than two rows as
the weight of the blocks makes the handling difficult
if they are stacked any higher.

Fig. 3.2.25. Stacking cement concrete blocks

Cement Bags
•

Take care when handling cement bags, as each bag
weighs about 50 kg.

Fig. 3.2.26. Stacking cement bags
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•

Stack cement bags in such a way that they can be
removed in the ‘first in-first out’ method. This means
that you must stack the cement bags received at the
same time so that they can be used first, and stack
the bags received later for use afterwards.

Fig. 3.2.27. Following 'first in-first out method'

•

•
•

Stack the bags in dry and moisture-proof areas.
Place them on wooden planks so that they are at
least 150-200 mm above the ground.
Do not stack more than 10 bags atop one another.
If you have to stack more than 8 bags in a single
stack, then place one bag across another. This way,
the bulk of one bag intersects that of the one below
it.
Fig. 3.2.28. Stacking bags in dry and moisture-proof
areas

•

If you have to stack all bags length-wise, do not place
more than 4 bags in a stack.

Fig. 3.2.29. Stacking bags length-wise

Sand
•
•
•

Always store sand in an enclosure, sheltered from
rain or dripping water.
Store sand so that no mud or clay can mix with it as
they weaken the binding strength of sand particles.
Store sand in such a way that there is minimum
chance of it being washed away.

Fig. 3.2.30. Sand
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Coarse Aggregates
•

Stack the coarse aggregates according to the type
and size.

Fig. 3.2.31. Coarse Aggregates

Storing and Stacking of Important Tools, Equipment and Materials:
•
•

Store materials using minimum space so that there is enough space for you to move about and work.
Store materials in such in a way that it is easy to count or calculate the amount of material available
at times of material audit and inventory.
• Store cement and similar materials, such as sand, gravel under cover. Cover completely with plastic
and place on pallet.
• A minimum level of stock as per requirement should be maintained for each item.
• All material should be stacked at convenient locations.
• Updated stocks should be maintained on a daily basis.
• The material should be stacked nearest to their immediate required place.
• The material that is required first should be stacked first.
• All materials should be stacked in locked store rooms.
• Building materials like, sand, cement, bricks/blocks that gets affected by water should be stored with
necessary precautions to avoid dampness.
• Store the cement on a raised platform, about 15 cm above the ground level.
• Provide proper access road up to the stacking place.
• The stacking place should be located so that the debris thrown from the building does not fall on the
bricks below
• Make sure to clean tools, the concrete mixer, wheelbarrow, mortar pan and remove hard and dries
mortar off every day.
• Ensure to store tools and equipment neatly in store or lockers.
• Keep flammable or hazardous wastes in covered, segregated containers.
• Store liquids indoors (e.g., sheds, garages) in proper labelled and closed containers.
Handling and Stacking of Bricks

Fig. 3.2.32. Storing of material in store rooms

Fig. 3.2.33. Stacking of bricks
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Fig. 3.2.34. Storing of cement bags on a raised platform

Fig. 3.2.35. Removing the material from the stock pile in stepwise manner

Exercise
1.

Match the columns.
Equipment

Use

a.

Helmet

i.

Protects the eyes

b.

Reflective jacket

ii.

Prevents inhalation of dust

c.

Goggles

iii.

Keeps the head safe

d.

Nose mask

iv.

Keeps the upper body protected

2.

List the dos and don’ts involved in handling and stacking of tools and materials.

3.

List any three actions you will perform at the time of emergency evacuation.

4.

Every worker at the construction site should know the following things as a fire safety precaution.
a.
b.
c.
d.
e.
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5.

First aid kit consist of the following things:
a.
b.
c.
d.
e.

Notes
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UNIT 3.3: Good Housekeeping Practices
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

List the types of waste found at construction site
Explain the importance of safe disposal of waste
Explain basic ergonomic principles at workplace

3.3.1 Construction Waste
Construction Waste means any material that is unwanted at the construction site. This includes waste
materials like plywood, chipwood, shavings, sawdust, wallbboard waste, broken bricks, mortar, rock, dirt,
cement, nails, metal pipes, rebar, electrical wires, PVC plumbing pipes, plastic sheets, packing material as
well as non-inert organic material like tree stumps, timber, vegetation etc. It may also contain hazardous
and toxic materials like lead, asbestos etc. which pose a risk to human health.
This waste needs to be disposed of in a suitable environmental friendly way.
Waste management at construction site:
1. Make sure all the material is kept at the designated area
2. Ensure there is no damage or contamination of construction material
3. Reduce the wastage by preparing mortar in limited amount and in small batches.
4. Use the hard rubble for landscaping and filling.
5. Reuse the excavated soil for backfilling.
6. Reuse cement, bricks/blocks, plaster in other construction work.
7. Recycle the wood wherever possible.
8. Dispose off the waste that cannot be reused or recycle at the landfills located by the regulatory bodies.

3.3.2 Safe Disposal of Waste
As per environmental norms some rules are laid down for construction site waste. The rules are an
initiative to effectively tackle the issues of pollution and waste disposal.
•
•
•

Segregate construction waste and deposit it at collection centre of the area or handover it to the
authorised agency
Ensure deposition of waste away from walkways and road routes to avoid obstruction to traffic.
Avoid littering of waste to prevent clogging of draining.
Segregate the waste into streams such as concrete, soil, steel, wood and plastics, bricks and mortar,

Glass

Plastic

Wood

Fig. 3.3.1. Collection of waste

Metal

Fig. 3.3.2. Segregration of waste
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Colour Coding and Marking for Construction Waste Disposal as per Environmental Norms

Fig. 3.3.3. Construction Waste Disposal

3.3.3 Housekeeping Works
Housekeeping refers to an act of cleaning and maintaining the site. It is a continuous process. Ideally, it
requires the participation of everyone on the site. Good housekeeping prevents accidents and illnesses
from occurring while working on a construction site.

Fig. 3.3.4. Cleaning and maintaining the site

Fig. 3.3.5. Arranging the equipment

For good housekeeping and waste disposal:
•
•

Sweep up any dirt on the site immediately after the completion of each construction work.
Clean all the restrooms on a daily basis.
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•
•
•
•
•
•
•
•
•

Put all equipment away when they are not in use.
Keep stairways, passageways and gangways free of material and obstructions.
Pick up and place all debris or garbage in its proper container.
Remove nails from the floor immediately after the use.
Bend all exposed nail ends.
Place trash and recyclable containers throughout the site and mark them for proper use.
Keep waste in metal cans or bins with self-closing covers and remove debris at regular intervals.
Frequently schedule the safe collection and removal of combustible waste.
Cover or protect the structural openings like sumps, shafts etc., adequately.

For a good housekeeping and waste disposal, follow these don’ts:
•
•
•
•

Do not keep any material or tools or wires on stair ways or walkways. If you ignore this, you may slip
and get injured.
Do not smoke at the construction site. If you ignore this, it may cause fire accident.
Do not gather the garbage on the floor. Ignoring this can cause inconvenience to you and others.
Do not let structures like sumps be open. Otherwise, you may fall into it and get injured.

3.3.4 Basic Ergonomic Principles at a Construction Site
Ergonomics is a safety science focused on preventing injuries that result from wear and tear on the
musculoskeletal system. A good ergonomics program controls the risks that contribute to physical stress,
injury and overexertion.
Ergonomics principles applies to the selection and use of hand tools, handling and shifting of materials,
design of workplace and method used.
General ergonomic principles include:
•
•
•
•
•

Use workbenches as work surfaces, rather than the ground, when possible;
Keep frequently-used tools within reach;
Adjust working heights to keep the elbows as close to the side of the body as possible;
Ensure placement of ladder, sacffolds and platform within reach distance;
Select gloves that are proper in size and material.

Principles for the safe use of hand tools are:
•
•
•
•
•
•

Make sure that right tools are available and accessible
Ensure good working conditions to perform work
Ensure preventive maintenance for all tools and equipment.
Ensure to repair or replace defective tools.
Use ergonomically designed tools.
Use mobile equipment for material breaking or cutting, rather than hand-held equipment.
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Exercise
1.

State whether the following statements are true or false.
a. Tools and equipment should be kept in unclean and oily place
b. Do not smoke at the construction site
c. Do not keep any material or tools or wires on stair ways or walkways
d. Keep frequently-used tools within reach
e. Do not keep stairways, passageways and gangways free of material and obstructions

2.

Explain the effective waste disposal methods as per environmental norms.

3.

Read the question. Tick on the correct answer.
a. refers to an act of cleaning and maintaining the site
i. Housekeeping
ii. Recycle bin
iii. Coarse aggregates
iv. Exposed nails
b.

Housekeeping is a process.
i. Continuous
ii. Step-by-step
iii. Linear
iv. Rigid

Notes
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4. Construct Masonry
Structures Using
Brick/Block
Unit 4.1 – Construct Masonry Structures using Brick/Block
Unit 4.2 – Laying and Fixing Bricks in Staircase
Unit 4.3 – Laying and Fixing of Paver Blocks
Unit 4.4 – Arches
Unit 4.5 – Repair and Restore Brick/Block
Unit 4.6 – Pointing in Masonry Works
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Key Learning Outcomes
At the end of this unit, you will be able to:
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.

Identify raw materials used in brick/block masonry work
Define common preparatory task before beginning the brick/block work
Demonstrate the procedure of laying and fixing brick in position
Describe the meaning of a bond
Explain the need for a bond
State the rules for a good brick bond
Identify some types of brick bonds
State what a wall junction is
Construct a corner junction
Construct a tee junction
Construct a curved wall in brickwork
Construct door and window opening in brick wall
Recall the dos and don’ts with respect to brick masonry
Explain where cement concrete block masonry is used
State how the blocks are manufactured
State the salient features of cement block masonry
Construct a block wall up to three feet
List the dos and don’ts with respect to block masonry
Explain the use of staircase
Identify different types of staircases
Identify different components of staircase
Explain the procedure of constructing staircase
List the dos and don’ts with respect to staircases
Explain paver blocks
Demonstrate laying of paver blocks for walkways
List different types of paver blocks and their fixing in different patterns
Examine the components and terminology of an arch
Follow the procedure for laying and fixing bricks in arch
List the dos and don’ts with respect to arches
Explain what manholes is
Demonstrate process of construction of manholes
List the dos and don’ts with respect to manholes
List different types of defects in brickwork
List different types of repairs required in brickwork
Explain repointing works in brickwork
Identify the different types of pointing
List the tools and materials mix used in pointing
Explain the procedure for carrying out pointing works
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UNIT 4.1: Construct Masonry Structures using Brick/Block
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Identify raw materials used in brick/block masonry work
Define common preparatory task before beginning the brick/block work
Demonstrate the procedure of laying and fixing brick in position
Describe the meaning of a bond
Explain the need for a bond
State the rules for a good brick bond
Identify some types of brick bonds
State what a wall junction is
Construct a corner junction
Construct a tee junction
Construct a curved wall in brickwork
Construct door and window opening in brick wall
Recall the dos and don’ts with respect to brick masonry
Explain where cement concrete block masonry is used
State how the blocks are manufactured
State the salient features of cement block masonry
Construct a block wall up to three feet
List the dos and don’ts with respect to block masonry

4.1.1 Tools, Equipment and Accessories Used in
Brick/Block Work
Types of tools, equipment and accessories used in masonry work:
Tools, equipment
and accessories

Image

Specification

Measuring tape is used to measure the
distance. These are available in 3M, 5M,
15M and 30M.

Measuring tape
Fig. 4.1.1. Measuring tape

Trowel helps you to pick up the mortar
and spread it evenly while laying the
blocks. The common masonry trowel
is triangular in shape, the size of which
varies from 10 cm to 20 cm in width and
up to 28 cm in length. The pointing trowel
used for pointing and striking joints, is
smaller in size and varies from 8 cm to 16
cm in length and 5 cm to 8 cm in width.

Trowel
Fig. 4.1.2. Trowel
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Tools, equipment
and accessories

Image

Specification

Wooden floats are used to finish the
plastering.

Wooden floats

Fig. 4.1.3. Wooden floats

Stiff wire brush helps you to remove the
dust and loose material from the raked
joints

Wire brush

Fig. 4.1.4. Wire brush

A screed board is used to level a wall
floor or ceiling surface while plastering.

Screed board

Fig. 4.1.5. Screed board

Straight edge is a tool used to check the
flatness/straightness of surface or lines.
The commonly used straight edge is
hollow, rectangular in shape, the length
of which can be up to 500 cm and width
from 4.5 cm to 3.5 cm.

Straight edge

Fig. 4.1.6. Straight edge

The concrete mixer is a machine which
can mix large quantity of cement, water,
coarse aggregates and sand to produce
concrete for ready use.

Concrete Mixer

Fig. 4.1.7. Concrete Mixer
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Tools, equipment
and accessories

Image

Specification

A square shaped board to hold mortar.
Mortar Boards and
Stands

Fig. 4.1.8. Mortar Boards and Stands

Rubbish is removed using shovel.

Shovels

Fig. 4.1.9. Shovels

The wheelbarrow is convenient for
easier transport of smaller loads of sand,
cement, mortar, bricks or other building
materials at the site without the use of
powered machines.

Wheelbarrows

Fig. 4.1.10. Wheelbarrows

Hawks along with trowels are used to
apply plaster on a wall.
Hawks

Fig. 4.1.11. Hawks

A brick jointer is used to make various
type of mortar joints. These are of
various shapes based on the type of
mortar joint to be finished. In case of
block work sled jointers are used.

Jointer

Fig. 4.1.12. Jointer
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Tools, equipment
and accessories

Image

Specification
Mason’s square is used to set the right
angles. Also, used for testing corners
during plastering.

Mason’s square

Fig. 4.1.13. Mason’s square

A hand tool used to cut and shape stone,
bricks, wood, metal etc. It is usually 6 cm
to 12 cm wide.
Chisel or Bolster

Fig. 4.1.14. Chisel or Bolster

A hand tool having a heavy round/
square head at one end and chisel edge
on other end for cutting and breaking
stone, brick units. It weighs roughly 1 kg
to 1.5 kg.

Mason’s Hammer

Fig. 4.1.15. Mason’s Hammer

The spade can be used for digging or
mixing mortar.
Spade

Fig. 4.1.16. Spade

Levelling tools
Tool

Image

Specification
Use the spirit level to check the evenness
across a wall or surface. While marking
the lines, look from the top and make
sure the air bubble is in the center of
the tube.

Spirit Level

Fig. 4.1.17. Spirit Level
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Tool

Image

Specification
Use the plumb to check the evenness of
the edges up and down a wall or column.
While dropping the Plumb, make sure
that the tip is not tilting

Plumb bob

Fig. 4.1.18. Plumb bob

Nylon rope helps you to ensure that
bricks are aligned properly in the form
of a mason’s line.

Line Thread

Fig. 4.1.19. Line Thread

It is used to fix or transfer a level to
another point. While marking make sure
there is no air bubble in the tube level.
This water pipe will come in handy for
rinsing your masonry tools as you work
and for keeping the mortar sufficiently
moist.

Water Pipe
Levelling

Fig. 4.1.20. Water Pipe Levelling

4.1.2 Raw Materials used in Brick/Block Work
Types of raw materials used in construction of masonry structures are cement, sand, aggregates
and brick/blocks
1. Cement
• Cement is a material which is in the form of powder.
• There are two varieties of cement: Ordinary Portland Cement
(OPC) and Portland Pozzolana Cement (PPC).
• Standard cement has an ISI mark and can be recognized by
its colour. OPC cement is grey in colour, while PPC cement is red
in colour.
Fig. 4.1.21. Cement

2.

Sand
• The sand particles consist of small grains of silica.
• It is formed by the decomposition of sand stones due to
various effects of weather.
Fig. 4.1.22. Sand

63

Participant Handbook

a.

3.

Pit Sand:
• Pit sand is coarse in nature and is generally red-orange in colour.
• It is commonly refered to as badarpur.
• It is procurred from deep sand pits with abundant supply of sand.
• The grains of sand are sharp, angular and free from salts etc.
• It is mostly used in concreting.
b. River Sand
• River sand is fine in quality and is procured from river streams and banks.
• It is generally white-grey in colour and has rounded grains.
• It is used for plastering.
Aggregate
1. Fine Aggregate
It is includes natural sand and aggregate which passes through
4.75 mm IS sieve and contains only so much coarser as is
permitted by specification. Fine aggregate may be described
as:
Fig. 4.1.23. Aggregate

1.

4.

Natural Sand – It is type of aggregate formed from the natural disintegration of rock and
which has been deposited by streams or glacial agencies.
2. Crushed Stone Sand – It is a type of fine aggregate produced by crushing hard stone.
3. Crushed Gravel Sand – It is a type of fine aggregate produced by crushing natural gravel.
• Based on the size the fine aggregate may be described as coarse sand, medium sand and fine
sand.
• The IS (Indian Standard) specifications classifies the fine aggregate into four types according to
its grading namely as fine aggregate of grading Zone-1 to grading Zone-4.
• These grading zones become progressively finer from grading Zone-1 to grading Zone-4. 90%
to 100% of the fine aggregate passes 4.75 mm IS sieve and 0 to 15% passes 150 micron IS sieve
depending upon its grading zone.
2. Coarse Aggregate
It includes the aggregate which is retained on 4.75 mm IS sieve and contains only so much finer
material as is permitted by specification. Coarse aggregate may be:
1. Uncrushed Gravel or Stone – It is produced from natural disintegration of rock.
2. Crushed Gravel or Stone – It is produced from crushing of gravel or hard stone.
3. Partially Crushed Gravel or Stone – It is produced from the blending of crushed and
uncrushed gravel.
• According to size coarse aggregate is described as graded aggregate of its nominal size i.e. 40
mm, 20 mm, 16 mm and 12.5 mm etc. for example, a graded aggregate of nominal size 20 mm
means an aggregate most of which passes 20 mm IS sieve.
• A coarse aggregate which consists of particles belonging mainly to one sieve size is known as
single size aggregate. For example, 20 mm single size aggregate mean an aggregate most of
which passes 20 mm IS sieve and its major portion is retained on 10 mm IS sieve.
Bricks						
Physical attributes of bricks:
The bricks should have plane smooth rectangular face and sharp
right angled corners.
Fig. 4.1.24. Bricks
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The standard modular size of common building bricks shall be as follows:
Length (L) mm

Width (W) mm

Height (H) mm

190

90

90

190

90

40

The following non-modular sizes of the bricks may also be used.
Length (L) mm

Width (W) mm

Height (H) mm

225

111

70

225

111
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4.1.3 Preparatory Work Prior to Brick/Block Work
Quality Check for Assessing Bricks
Bricks are the foundation of a building and therefore it is important to check their quality before using
them. If the quality of the bricks used in the structure is of inferior quality, it can lead to immense damage.
There are various tests that we can conducted to check the quality of bricks. They are as follows:
1.

Water Absorption – In this test approximately 5 bricks are taken
and weighed when they are dry. After this, the same bricks are
soaked in water for 24 hours and weighed again. The weight after
being soaked in water for 24 hours should not exceed over 20% of
the average weight of dry bricks.
Fig. 4.1.25. Water Absorption

2.

Visual inspection – Here the bricks are examined closely. Quality
bricks should be uniform in shape i.e. rectangular shape with sharp
edges.
Fig. 4.1.26. Visual inspection

3.

4.

Efflorescence – This test should take place in a well-ventilated room.
A brick will be placed vertically in a dish where 2.5 cm of the brick
will be immersed in distilled water. Water is allowed to be absorbed
and then evaporated from the brick. After water has evaporated
and the brick looks dry, it is again immersed in the same quantity
of water and is again left for the water to be evaporated. After this,
the bricks are examined.

Fig. 4.1.27. Efflorescence test of bricks

Dimension – At random, 20 bricks are checked their length, height,
and width. These dimensions should be measured in batches that
these bricks have been produced. Variations in dimensions should
be allowed only in narrow limits.

Fig. 4.1.28. Dimension
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5.

Hardness – A finger nail is used to make a scratch on the brick for
this test. If there is no impression left on the brick, it is treated as
sufficiently hard.

Fig. 4.1.29. Hardness

6.

Soundness – Here, 2 bricks are taken and are struck against each
other. A good quality brick will not break.
Structure – A brick is broken and the structure is examined. It should
be free from defects such as holes, lumps, etc.

Fig. 4.1.30. Soundness

Basic Knowledge of Water Cement Ratio
Water–cement ratio is the ratio of the weight of water to the weight of cement used in a concrete mix.
•
•
•
•
•
•
•

If the water cement ratio is low, it increases the strength and durability, but reduces the workability
of the mix.
Addition of additional water may increase workability but effects the durability and strength of
concrete.
Hence, the use of admixtures named plasticizers and super- plasticizers reduce water requirement
and make concrete strong and workable.
Water-cement ratios of 0.45 to 0.60 are more typically used.
Plasticizers are added to increase flow ability in high strength concrete where water cement ratio is
low.
Increase in amount of water causes segregation of concrete components like sand and aggregates
from the cement paste.
A concrete mix with too much water reduces the stength of concrete causing shrinkage leading to
internal cracks and visible fractures (particularly around inside corners).

4.1.4 Different Types of Bonds in Brick Work
Bonding refers to the various styles of arranging bricks. Mortar is used to join the bricks together. Usually,
this arrangement of the bricks is made in an overlapping fashion between the courses, that is, the rows
of bricks. Depending on the pattern of headers and stretchers employed, the arrangement of bricks gives
rise to different bonds such as:
1.

Stretcher bond
•
•
•

2.

English bond

3.

Flemish bond

In stretcher bond pattern, all the bricks are laid with their lengths in the direction of the wall.
The English bond with an alternating stretcher and header bricks present on every course.
The Flemish bond with an alternating stretcher and header bricks along each course, but with
headers centred on the stretchers above and below.

Why is a Brick Bond Needed?
Bonding is needed for providing strength and stability to the structure. In case of a properly bonded wall,
the load received is evenly distributed over a number of bricks constituting the wall.
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A wall cannot be built by stacking the bricks in a column above each other. This stack will easily topple
and as such will not be able to bear heavy load. To lend stability to wall, the bricks need to be woven
together in some manner and be bonded together to uniformly distribute load. Bonds in brick increase
strength of wall.
Types of Bonds
Brick bond is laying of bricks in different combinations of stretchers and headers. A few types of brick
bonds are:
•

Stretcher bond

•

Header bond

•

English bond

•

Stretcher Bond
In a stretcher bond, all the bricks are laid in stretcher
course, that is, long sides of the brick are shown.
•
•
•

It is useful for half brick thick partition walls.
Stretcher bonds should not be used with walls
equal to or thicker than one brick walls.
Stretcher bond is the most common bond of a
modern brick wall.

Fig. 4.1.31. Stretcher Bond

Header Bond
In a header bond, all the bricks are laid in header
course.
•
•

Header bond is used for building circular walls and
historical Spanish brick constructions.
Header bond is the most common type of bond
for load- bearing walls.
Fig. 4.1.32. Header Bond

English Bond
In English bond, bricks are laid in stretcher
and header courses alternatively throughout the
construction
•
•

This is the strongest bond when the wall is of one
brick thickness.
Header bonds are often used in cavity wall.
Fig. 4.1.33. English Bond

Flemish Bond
In Flemish bond, alternate bricks are placed as
header and stretcher in every course throughout the
construction.
•

Walls with Flemish bond are considered to be the
most decorative.

Fig. 4.1.34. Flemish Bond
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4.1.4.1 Preparatory Procedure before
Beginning Brick Work

Fig. 4.1.35. Safety equipment

Fig. 4.1.36. Tools and material

STEP 1

STEP 2
Gather the materials and tools needed.

Wear the safety equipment.
You should wear the following safety equipment:
Boots, Safety Jacket, Gloves, Helmet, Goggles

Fig. 4.1.37. Locating job site

Fig. 4.1.38. Brick selection

STEP 3

STEP 4

Locate and clean the job site.

Select the bricks.

•

•

Locate the job site and the reference points
from where you need to build the brick wall.
• Then, clean the site.
Note: Take care not to inhale the dust.

•

From the construction site, pick the clay
bricks with sharp edges and uniform size.
Discard the over burnt or under burnt bricks.

Tip: Preferably use a nose mask.
STEP 5
Stack the bricks.
•
•

To save your time and effort later; stack a set
of bricks on the job site.
Put another or the required number of stacks
along the job site.

Fig. 4.1.39. Stacking of bricks
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STEP 6
Soak the bricks.
•

Remember that bricks absorb too much
moisture from the mortar. To prevent this,
soak the bricks in the GI bucket for two hours
before beginning the work
Note: It is advisable to avoid inhaling dust particles
during mixing/handling of dry mortar.
Fig. 4.1.40. Tools and material

Fig. 4.1.41. Mortar preparation

Fig. 4.1.42. Pouring water from top

STEP 7

STEP 8

Prepare the mortar.

•
•
•

Make a heap.
Make a depression on the top in the heap.
Start pouring water from the top of the
depression.
Note: It is advisable to avoid inhaling dust particles
during mixing/handling of dry mortar.

•
•
•

Take a mortar pan
Collect all dry material in it
Mix all the dry material until you get a
uniform colour
Note: Take care to avoid mixing more mortar than
that is needed. It leads to wastage and cleaning
the mortar from mixing container creates
problems. Also, disposing off hardened mortar
creates problems.

Remember if the mortar is too wet, you will make
the brick sag. If the mortar is too dry, you will find
it difficult to “set” the brick in the mortar bed.
Therefore, the mortar should be kept workable
enough to aid in ease of placing and spreading
with a trowel. If required more water can be
added while mixing and placing of mortar.
Mix these wet materials until you obtain a uniform
colour.
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4.1.5 Laying and Fixing Bricks as per Different Bonds
Brick bond is arrangement of bricks in different patterns. A wall can be constructed using different types
of bonds.

4.1.5.1 Procedures to Construct English Bonds

Fig. 4.1.43. Tools and material

Fig. 4.1.44. Laying of stretcher course

STEP 1

STEP 2

Perform the following tasks before beginning with
the procedure:

Lay the bricks in a stretcher course.

•
•
•
•
•
•
•

•
•

Wear the safety equipment.
Gather the materials and tools needed.
Mark and clean the job site.
Select the bricks.
Soak the bricks.
Prepare the mortar.
Pour the mortar on the surface.

•
•
•

Set the bricks in the mortar bed as headers.
Behind this row, set another row of bricks in
the mortar bed as stretchers.
With the handle of the trowel, tap the brick
down on the mortar bed, so that it is levelled
and parallel to wall and edge is in plumb.
Use the edge of the trowel to cut away the
excess mortar that is shoved out from under
the brick as you go.
Use the spirit level to check the evenness of
the surface.

STEP 3
Apply the mortar on the brick layer.
• Pour the mortar on top of the brick layer.
• Flush all the joints.
• Fill the joints with mortar.
• Make sure there are no cavities left in
between.
• Use the spirit level to check the evenness of
the surface.

Fig. 4.1.45. Applying mortar on the brick layer

Queen Closer
Fig. 4.1.46. Laying bricks in a header course

Fig. 4.1.47. Queen Closer
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STEP 4
Lay the bricks in a header course.
•
•
•
•
•
•
•

Set a brick at the beginning of the course as a header. Technically, this is called quoin header.
Cut a brick into half of its length. These portions are called queen closers.
Set the queen closer next to the quoin header to develop a face lap.
Lay the bricks alongside the queen closer in a header course.
With the handle of the trowel, tap the brick down on the mortar bed, so that it is levelled and
parallel to wall and edge is in plumb.
Using the edge of the trowel, remove excess mortar that comes out from under the brick as you
go.
Use the spirit level to check the evenness of the surface

STEP 5
Repeat this process of laying the alternative courses of bricks in stretchers and headers up to 3 feet.

4.1.5.2 Procedures to Construct Flemish Bonds
STEP 1
Perform the following tasks before beginning with
the procedure:
•
•
•
•
•
•
•

Wear the safety equipment.
Gather the materials and tools needed.
Mark and clean the job site.
Select the bricks.
Soak the bricks.
Prepare the mortar.
Pour the mortar on the surface.

Fig. 4.1.48. Laying first course

STEP 2

•
•

Lay the first course as headers alternated by a pair
of stretchers.
•
•
•
•
•
•
•

•
•

Set a brick at the beginning of the course as a
header. Technically, this is called quoin header.
Cut a brick into half of its length. These
portions are called queen closers.
Set the queen closer next to the quoin header.
Lay a pair of stretchers next to this queen
closer.
Repeat alternating the header with a pair of
stretchers.
Use the mason’s square to check the angles
of the corners.
Pour the mortar on the brick layer.

Flush all the joints.
Ensure there are no cavities in between the
joints.
Level the surface.
Use the spirit level to check the evenness of
the surface.

Fig. 4.1.49. Laying first course
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Fig. 4.1.50. Laying of second course

Fig. 4.1.51. Repeating pattern in courses

STEP 3
Lay the second course as a pair of stretchers
alternated by headers.
• Set a pair of stretchers.
• Alongside these stretchers, set a header.
• Repeat alternating a pair of stretchers with
a header.
• Remember to use the queen closer at the
end of the courses, if required.
• Use the plumb to check the edges.
• Spread mortar on the brick layer.
• Flush all the joints.
• Ensure there are no cavities in between the joints.
• Level the surface.
• Use the spirit level to check the evenness of
the surface.

STEP 4
Repeat the pattern in other courses.
• Repeat laying the headers and the stretchers
with a quoin header and queen closer,
followed by another course with just
stretchers and headers.
• Once you have finished the second course,
• Lay the next course as headers alternated
by a pair of stretchers, followed by another
course with a pair of stretchers alternated by
headers.
• A 9-inch wall with a Flemish bond has been
constructed.

4.1.6 Constructions of Wall Junction and Corners in Brickwork
Wall junction is a technical term given to the region along which one wall joins another.
Types of Wall Junction
The two types of wall junctions are:

Fig. 4.1.52. Corner junction

Fig. 4.1.53. Tee Junction

Corner Junction
• A corner junction means the region along
which the end of one wall joins that of
another. Typically, a corner junction is formed
when one full brick wall joins another.

•
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4.1.6.1 Procedure to Construct a Corner Junction

Fig. 4.1.54. Setting up mason’s line

Fig. 4.1.55. Laying of first course

STEP 1

STEP 2

Set up the mason’s line.

Lay the first course of the first wall.

•

•

Set up the mason’s line using the nylon thread

Lay the bricks in the first course as headers.

STEP 3
Lay the bricks in the corner.
• Lay a queen closer beside a header.
STEP 4

Queen
closer

Lay the first course of the second wall.
•
•

Lay the bricks as stretchers.
Note that you must lay all the bricks with the
frogs facing upwards.

Fig. 4.1.56. Laying the bricks

Fig. 4.1.57. Checking the corner formation

Fig. 4.1.58. Spreading out the mortar

STEP 5

STEP 6

Check the corner formation.

Lay and spread the mortar over both the first
courses.
• Spread out the mortar along the first course
of both the walls.
• Flush and fill all the joints.
• Use the trowel to flush and fill the joints with
mortar, without leaving any unfilled gaps
between bricks.

•

Use the mason’s square to check whether
the corner formation is correct.
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Two half bats

Fig. 4.1.60. Laying of second course

Fig. 4.1.59. Laying the second course

STEP 7

STEP 8

Lay the second course of the first wall.

Lay the first course of the first wall.

•

•

Lay two half bats, one behind other to begin
the second course of the first wall.

Lay the bricks in the first course as headers.

STEP 9
Lay the second course of the second wall.
•
•

Behind the queen closer, lay one stretcher behind another to form the second course of the
second wall.
End the second course of the second wall with a queen closer and a stretcher.

Fig. 4.1.61. Checking with mason’s square, Checking with plumb bob, Checking with spirit level

STEP 10
Carry out the checking tasks on the courses.
Lay the first course of the second wall.
•
•

Lay the bricks as stretchers.
Note that you must lay all the bricks with the frogs facing upwards.

STEP 11
Repeat the pattern until both the walls are
finished and the corner junction is formed.
•

Note that the corner junction is formed
by the combination of a header and queen
closer in successive courses, one laid across
the one below.
Fig. 4.1.62. Repeat the pattern
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4.1.6.2 Procedure to Construct a Tee Junction
STEP 1
Set up the mason’s line.
STEP 2
Prepare the mortar bed.
• Spread the mortar along the path of the half-brick wall.
STEP 3
Lay the first course of the half brick wall.
•

Lay the bricks in a single row of stretchers.

STEP 4
Lay the first course of the full brick wall.
•
•
•

First spread the mortar to one side of the half
brick wall.
Then, lay the bricks as pairs of stretchers.
Then, repeat these actions on the other side.
Fig. 4.1.63. Laying the first course

Fig. 4.1.64. Checking horizontal evenness

Fig. 4.1.65. Checking vertical straightness

STEP 5

STEP 6

Carry out the checking actions. 		

Spread the mortar upon the bricks of the first
course.

•
•

Check the horizontal evenness of the bricks
with the spirit level.
Check the vertical straightness of the courses
with the plumb.

•
•

Spread the mortar on the bricks of the first
course of both the walls.
Flush and fill all the joints.

STEP 7
Lay bricks upon the intersection.
•

At the intersection of both the walls, lay a
pair of stretchers between two headers, as
shown.

Fig. 4.1.66. Laying a pairer stretcher
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STEP 8
Lay the second course of both the walls.
•
•

Lay the second course of the half brick wall
with stretchers.
Lay the second course of the full brick wall
with headers, placing queen closers near the
end.
Fig. 4.1.67. Laying the second course

STEP 9
Repeat the pattern.
•
•

Repeat the pattern until both the walls are
completed and the tee junction is formed.
Note that the tee junction is formed in one
course by the half brick wall running into the

Fig. 4.1.68. Tee junction wall

4.1.7 Construction of Curved Wall in Brickwork
Curved brickwork is constructed in modern buildings to
provide semi-circular, segmental and elliptical curves.
It is important to set out and plot curve points for
construction of curved walls.
The following three methods are used construct curved
brickwork:
1. Moulds or full templates
2. Small templates
3. Trammels
Full templates

Fig. 4.1.69. Curved wall

This is used in construction of windows. This process utilizes wooden templates and moulds made as
per specification .They are made to give line and curvature of outer face of wall.
Small template
This method is used for wall with large radii. After contrition of the first course using full template or
trammel method, line level points are marked around the curve. Each course of brickwork, levelled
horizontally with main wall, is placed in bond at these points. These points are then plumbed vertically
from the first course.
Trammels
A trammel is a tool used for both faces of wall. A trammel is a wooden/steel batten 20-25mm set in
wooden peg or concrete block.
The trammel is constructed by drilling hole in one end of trammel which can be placed over the mild steel
rod, and a point is cut at the other end. The pivot is fixed in vertical plumb
The level of the curve is given by swing of the trammel and courses of brickwork are laid horizontally.
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4.1.7.1 Method of construction of curved wall
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Plot key curve points on the slab/ground using trammel or other specified method.
Mark the curve of the wall using suitable tool.
Mix mortar in required specification and spread it over established wall location.
Lay first course of bricks/blocks as per specified bond according to specifications.
Lay first course of brick/block maintaining uniformity of joints and adhering to tolerance levels.
Check and ensure line plumb of vertical face of curved wall.
Cut bricks as per specification and lay them along length of the wall as per profile of the wall.
Lay more courses of brick/block with perpendicular joints maintained in uniform line.
Remove excess mortar from wall surface.
Carry out raking of joints as per requirement.
Finish the mortar joints as per specification.
Clear work area upon completion of task.
Check and ensure tools and equipment are cleaned and stored as per standard work practices

4.1.8 Provide Window and Door Opening in Brick wall
Door and window openings consist of three basic parts : head, sill and jamb. This also includes a lintel
placed above the opening which acts as support for bricks over the open space.

4.1.8.1 Procedure to Frame Windows/Doors
in Brick Wall
Steps to frame window/door in brick wall are:
1.
2.
3.
4.
5.

6.
7.

8.

Wear the safety equipment.
Gather the materials.
Prepare the frame
For preparation of sill surface, a bed of mortar needs to
be spread on the surface where frame is to be placed.
Fix the frame and hold it in position supporting it with
braces when wall reaches window height or at floor level
for a door.
Check for line, level and plumb.
After laying each course or two courses of bricks, check
the line, level and plumb. Walls along the frame exert
pressure on frame keeping it in posistion.

Fig. 4.1.70 Framing windows and doors in brick
wall

Prior to fixing bricks over the lintel, the lintel id provided support with a mullion (a wooden post 5
to 10 cm wide). This mullion should be left in palce till the completion of wall.
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4.1.9 Do’s and Don’ts in Brickworks
Dos with Respect to Brick Masonry
For a good construction, you have to adopt the best practices of masonry.
•
•
•
•
•
•

Good brick masonry should utilize hard, well-burnt bricks of uniform colour, size and shape.
So, you should use bricks that are homogenous and compact.
Always soak the bricks in water for two hours before use.
Always lay the bricks on the beds with the frogs pointing upwards.
Each of the brick walls should be raised uniformly with good bonding and not otherwise.
To ensure proper bonding, stop the walls with toothed end, if further extension of wall is required
in future.



Fig. 4.1.71. Standard brick





Fig. 4.1.72. Soaking of brick

Fig. 4.1.73. Good quality brick

Don’ts with Respect to Brick Masonry
For a good construction, you have to adopt the don’ts with respect to brick masonry.
•

•

Do not use poor quality bricks, as
they cause decrease in strength of
wall.
You must never select bricks of
uneven surface, as it causes more
thickness of mortar and plaster.



Fig. 4.1.74. Over burnt brick

•
•
•



Fig. 4.1.75. Poor quality brick

Do not use brick-bats in construction sparing queen closure. Brick-bats consume more cement in
joints than full bricks and bond pattern is also disturbed causing weakening of wall strength.
Never use bricks having holes, cracks, flaws, air-bubbles and stone lumps.
The mortar used in construction should be free from sulphate. Also ensure that water used in mortar
preparation is free from salts.

4.1.10 Cement Concrete Block Masonry
Cement concrete block masonry is used as a substitute for brick masonry in modern construction sites.
Cement concrete blocks are preferred to bricks for the
following reasons:
•
•

They are larger than bricks, yet lighter. So they make
construction easier and quicker.
They are available at a low cost and they can be
reused in preparing concrete. So, they are used in
temporary structures.
Fig. 4.1.76. Cement Concrete Block Masonry

78

Mason General

•

They require no plastering or painting so they are used in the construction of budget homes for the
community.
From the above, you can conclude that masonry using cement concrete blocks is better than masonry
using bricks.

4.1.9.1 Construction of Block Masonry

Fig. 4.1.82. Wear safety equipment

Fig. 4.1.82. Mark and clean

STEP 1
Wear safety equipment.
• Safety gloves, jacket, boots and helmet.
STEP 2
Gather the materials and tools needed.

STEP 3
Mark and clean the job site.

STEP 4
Select the blocks.
• Once you have cleaned the site, select the
required number of full-size blocks and a few
half-size blocks.
• Ensure that the blocks have no cracks or
breakages.

STEP 5
Stack the blocks at the job site.
• Now that you are ready with the blocks to
be used in construction, stack the cement
concrete blocks at the job site.
STEP 6
Prepare the mortar.

Fig. 4.1.82. Spray the blocks with water

Fig. 4.1.82. Form the mortar bed

STEP 7
Spray the blocks with water.
• After you have formed the mortar bed, spray
the blocks with water.
• Do not soak the blocks as they tend to shrink
and make the wall weak.
• However, be sure to spray them with water, or
else they will absorb water from the mortar.

STEP 8
Form the mortar bed.
• You are now ready with the required quantity of
fresh mortar to form the mortar bed.
• First, pour half an inch of mortar on the
selected surface.
• Spread it evenly on the surface.
• Then, use the spirit level to check that this
surface is even. If the surface is uneven, the
blocks laid on it and the structure will be
uneven.
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•
•

•
•
Fig. 4.1.82. Spreading of mortar

•
•

STEP 9
Lay the blocks in a stretcher course.

For laying the first course, Set the blocks in
the mortar bed as stretchers.
Tap the blocks down with the handle of your
trowel, until they are upright and accurately
aligned.
Use the edge of the trowel to scoop up any
mortar displaced from beneath the blocks.
Use the spirit level to check the evenness
along the tops of the blocks.
Do not water the blocks before you use them.
However, do spray them with water or else
they might absorb moisture from mortar and
cause the joints to become weak.

STEP 10
Cover the top of the course with mortar.
•

As you have successfully laid out the first
course of the wall, you must now cover the
top of the course with mortar.

Fig. 4.1.82. Checking the surface of the mortar

•
•
•

•
Fig. 4.1.82. Laying the blocks

STEP 11
Flush and fill all the vertical joints.
STEP 12
Place a half-size block at the beginning of the course.
• This half size cement concrete block is essential
to the construction of a block wall because, if a
course in the wall begins with a full sized block,
the next course must begin with a half-block.
• This way, full blocks placed next to the halfblock stretch across the vertical joints of the
course beneath.
• As a result, the vertical joints of the wall,
which are its weak points, remain separated
and compact, rather than continuous and
slender.

After covering the top of the course with
mortar.
Flush and fill all the vertical joints of the
course by using the trowel.
By flushing and filling-up the joints, mortar
gets packed into the vertical joints and binds
the blocks lying adjacent to each other well.
After flushing and filling the vertical joints,
spread the mortar along the course with a
trowel and check whether the surface of the
mortar is levelled.

Fig. 4.1.82. Checking with plumb bob

•
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STEP 13
Lay full-size blocks for the rest of the course.
•

After you have laid the half-size block, lay
full-size blocks for the rest of the course.

Fig. 4.1.82. Lay full-size blocks

STEP 14
Repeat these steps until the wall measures three
feet in height.
Repeat the steps, such as:
• Laying a stretcher course.
• Covering the course with mortar.
• Flushing and filling the vertical joints.
• Laying another stretcher course, using the
half-size block at the beginning of alternate
courses.
• Check the vertical straightness of the wall
by using the plumb, halfway through the job
and also at the end of three feet

Fig. 4.1.82. Concrete block wall

4.1.10 Thin Joint Masonry
Thin Joint Masonry
•
•
•

Thin Joint Masonry is a clean, fast and accurate system for
construction.
Autoclaved aerated concrete blocks of close dimensions
tolerance with 2mm – 3 mm mortar joints
It requires only pre-mixed cement thin layer mortar that
requires only addition of water

Fig. 4.1.82. Thin Joint Masonry

4.1.11 Do’s and Don’ts in Blockworks
Dos with Respect to Block Masonry
For a good block masonry:
• Use larger blocks, as they consume less mortar in the joints.
• Always use only the stretcher bond when using blocks. This way, the masonry is completed quicker.
• Place the blocks such that the size of the joints is between 5 to 10 millimetres. Any farther results in
poor bonding.
• Always ensure that mortar for binding blocks is made with a cement-sand ratio between 1:4 and 1:6.
• Always use concrete blocks.
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Fig. 4.1.82. Use larger blocks

Fig. 4.1.82. Always use only the stretcher bond





Fig. 4.1.82. Placing of blocks

Fig. 4.1.82. Mortar for binding blocks





Fig. 4.1.82. Always use concrete blocks

Fig. 4.1.82. Spray the blocks with water



Fig. 4.1.82. Place the blocks for proper bonding

Don’ts with Respect to Block Masonry
For a good block masonry:
•
•
•
•

Do not use smaller blocks. Smaller blocks consume more mortar in the joints.
Don’t use improper mortar mix. It leads to shrinkage in the blocks, causing them to crack.
Do not use ordinary cement- sand blocks in construction.
Do not soak the blocks before construction. Just spray the blocks with water before using them.
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Fig. 4.1.82. Do not use ordinary
cement- sand blocks

Fig. 4.1.82. Do not soak the blocks
before construction



Fig. 4.1.82. Do not use ordinary
cement-sand blocks

4.1.12 Curing of Brick and Block Masonry
Importance of Curing
If a slab is not cured well, then, it will develop cracks and eventually break. The cracks occur as a result
of build-up of heat caused by reaction of cement with water. This is called the heat of hydration. Curing
absorbs this heat and removes it away from the surface.
Therefore, curing is needed to:
•
•
•

Absorb the heat of hydration
Reduce the shrinkage of concrete that occurs due to this heat
Provide water, which is absorbed by the concrete, thereby strengthening it

Methods of Curing Concrete
•

The methods of curing vertical and horizontal surfaces are almost the same. Spraying water and
using wet coverings are the usual methods of curing vertical surfaces. The suggested methods of
curing horizontal surfaces are:
 Spraying
 Ponding
 Covering with moist earth, sand or wet gunny bags

Curing for Vertical Concrete Surfaces
•

•

Spraying water by means of a hose is the most
effective and convenient way of curing vertical
surfaces.
Cover the concrete surface with wet gunny bags
when there is not enough water for curing by
spraying.
Fig. 4.1.82. Curing vertical surfaces

Curing for Horizontal Surfaces 		
•

When spraying water on horizontal concrete surfaces, it is better to let the water fall in one place and
let it flow all over the surface.
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Ponding
•

Ponding is the preferred method of curing surfaces like slabs. Form a boundary with bricks around
the area to be cured. Then pour water in the boundary. Thus, a ‘pond’ is created, that supplies
ample water to the horizontal concrete surface.

Fig. 4.1.82. Curing horizontal surfaces

Fig. 4.1.82. ponding

Exercise
1.

Fill in the blanks.
a.

Fine aggregate may be may be described as

b.

Test conducted to check the quality of bricks are
,
and
.

c.
2.

3.

,

and
,

.
,

,

is needed for providing strength and stability to the structure.

Say True or False
a.

Spraying water and using wet coverings are the usual methods of curing horizontal surfaces.

b.

Spraying, Ponding, covering with moist earth, sand or wet gunny bags are used in horizontal
surfaces.

c.

Spraying water by means of a hose is an ineffective and inconvenient way of curing vertical
surfaces.

d.

Ponding is not a preferred method of curing slab surfaces.

Match the columns.
Column A

Column B

a.

Stretcher Bond

i.

Alternate bricks are placed as header and stretcher

b.

Header Bond

ii.

Should not be used with walls thicker than one brick
wall.

c.

Flemish Bond

iii. Often used in cavity walls.

d.

English Bond

iv. All the bricks are laid in header course.
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4.

Give the sketches of the following:
a. English bond
b. Stretcher bond

5.

A compound wall is to be constructed around the periphery of the plot of factory building. Foundation
was constructed by the previous owner, Super structure of compound wall is (1.5 meter high, 0.3 m
thick and 234 m long) required to be constructed. Work out the quantity of the following materials:
• Bricks
• Cement
• Sand

6.

In a commercial building, RCC of superstructure is complete. All floor plates are columnless
at the centre. The owner has purchased one office at second floor. The interior work of
partition wall using siporex blocks is to be commenced. The wall thickness is 6 inches with
finish on both the sides. So it is proposed to use 5 inches thick siporex blocks, 18 inches
long (45 cm) and one ft wide (30 cm). Total length of partition wall is 134 m and 12 ft high
(3.6 m). Work out the quantity of siporex blocks to be ordered. Account for 10% wastage.

Notes
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UNIT 4.2: Laying and Fixing Bricks in Staircase
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Explain the use of staircase
Identify different types of staircases
Identify different components of staircase
Explain the procedure of constructing staircase

4.2.1 Staircases and its uses
A stair is structure used for connecting different floors of the building. It set of steps arranged in way
to connect vertically with different floors of a building. An enclosure in which stairs are placed is called
staircase.
•
•
•
•
•

Stair case should be made of fire resistive material for protection.
It should bear live and dead load correctly
It should not fail or dislocate from position due to loads.
It is used both for emergency stair case and front face stair case in the auditoriums, conference halls
etc.
It is necessary to have at least one stair case in a building for emergency exit.

4.2.2 Different Types of Staircases
Stairs are of different shape as per the requirement. There are different type of stairs based on their
shape:
Stairs are classified into the following types
1.

Straight Stairs
In this type, stairs directly connect two floors and do not
change direction between successive floors. These are
present in small houses.
Straight stairs can be of following types.
•
•
•
•
•

Straight run with a single flight between floors
Straight run with a series of flight without change in
direction
Parallel stairs
Angle stairs
Scissors stairs
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Fig. 4.2.2. Straight run with a series of flight
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2.

Quarter Turn Stairs
They are provided when the direction of flight is to be
changed by 90°.

Fig. 4.2.3. Quarter-turn stairs

3.

Half Turn Stairs
These stairs change their direction through 180°.
They can be:
•
•

Dog-legged type
Open newel type

Fig. 4.2.4. Half-turn stairs

4.

Three Quarter Turn Stairs
These types of stairs change their directions through 27°.

5.

Circular Stairs
These stairs are made mostly from cast iron, R.C.C, metal and stone.
They are constructed where space is limited and appear circular.
They are used as emergency stairs in buildings.

Fig. 4.2.5. Circular stairs

6.

Spiral Stairs
These stairs are similar to circular stairs but they have smaller radius
of curvature (radius ranges from 2m to 5m) and may be supported at
the centre by a centre post.

Fig. 4.2.6. Spiral stairs

7.

Curved Stairs
Curved Stairs: They are used for aesthetic purpose. These stairs, are circular when viewed from
above, but of larger radii. They are easier to walk on as the radius is large.
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8.

Geometrical Stairs
These stairs have a geometrical shape and do not have a newel post.
The construction of this type of stairs requires high skills. Any change
in direction is done through winders.

Fig. 4.2.7. Geometric stairs

9.

Bifurcated Stairs
These stairs are used in modern building big in size. This has a wide
flight at the start/bottom and bifurcates into left and right narrow
flights at the mid-landing.

Fig. 4.2.8. Bifurcated stairs

Fig. 4.2.9. Quarter turn stairs

Fig. 4.2.10. Geometric stairs

Fig. 4.2.11. Bifurcated stairs

Fig. 4.2.12. Components of stairs
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4.2.3 Different Components of Staircases
1.
2.
3.
4.
5.

Step: It permits ascend and descend having treads and risers. A stair comprised of a set of steps.
Tread: It is the horizontal portion of the steps upon which the foot is placed.
Riser: It is the vertical portion of step which provides support to the tread.
Flight: It is the unbroken series of steps between the landings.
Landing: It is the levelled platform having no tread and risers between the top and bottom of a flight
and is situated between the floors. It facilitates change of direction and provides opportunity for
taking rest during the use of stair.
6. Rise: It is the vertical distance between the two successive tread faces and is normally kept half of
the going distance for easy access.
7. Going: It is the horizontal length between the two successive riser faces.
8. Nosing: It is the projection of the tread beyond the riser face which is mostly used for providing
complete coverage for footing.
9. Scotia: It is the support provided under nosing for improving elevation of steps and also provides
strength to the nosing. It may or may not be present in a stair case.
10. Line of Nosing: It is the imaginary line which is parallel to the strings and tangential to the nosing. It’s
useful for getting a level for constructing hand rail.
11. String or Stringers: These are the sloping member which supports the steps in a stair.
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Fig. 4.2.13. Components of Staircases

12. Pitch or Slope: It is the angle made by the line of nosing or stringer with the horizontal.
13. Newel Post: It is the vertical member placed at the ends of flights. It connects ends of strings and
hand rails.
14. Baluster: It is the vertical member made of wood or metal which support the hand rail. Row of
balusters is called balustrade.
15. Hand Rail: It is the wood or metal member following over the top of the balustrade and connects the
two newel posts. It gives support to the climber.
16. Head Room: It is the minimum clear distance between the overhead structures (ceiling etc.) and tread
which allows easy passage of users even carrying some cargo on their heads without any obstruction.
17. Run: It is the total length of stairs in horizontal plane including landings.
18. Header: It is the horizontal structural member supporting stair stringers or landings.
19. Soffit: It is defined as the portion underside of the stair.
20. Fillet: It is a decorative filler piece on the floor between balusters on a balcony railing.
21. Finial: It is present at end of balustrade It is an ornamental/decorative cap on the top of newel post.
22. Baserail or Shoerail: If the baluster is not starting at tread,a baserail is provided.This makes balusters
identical.

4.2.3.1 Different Steps in Construction of Staircases
1. Measure the height of the area where you will install the stairs.
2. Divide the total rise by the typical rise per step.
3. Divide the total rise by the number of steps to get the actual rise per step.
4. Establish the run of each step to get the total run of the staircase.
To build a long staircase, install landings every so often. For 16 feet (4.88 meters), will give about every 14 steps.
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Fig. 4.2.3. Number of risers

Dos
•
•
•
•
•
•

The stairs should be constructed of sound material and with good workmanship
The width of the stairs should be sufficient for two persons to pass on it simultaneously and for
furniture to be carried up and down the stair
The staircase in a residential building should not have a rise of more than 230 mm and a going of less
230 mm.
For commercial building it is desirable to have a rise of not more than 180 mm and a going of not
less than 270 mm.
In ideal condition rise should be 150mm and going should be 300mm.
The stairs should be located at a well-lighted and well ventilated place.

Don’ts
•
•

Do not provide a flight with more than 12
Do not use combustible material for lining of wall and ceiling of staircase
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Exercise
1.

Define the following:
a. Step

b.

Riser

c.

Tread

d.

Flight

e.

Stringer

f.

Run

2.

Draw sketches of the following:
a. Straight stairs
b. Half turn stairs
c. Curved stairs
d. Three quarter turn stairs

3.

Draw a proper layout of a stair which consist of ground floor and first floor from the following data:
a. Floor to floor height = 2.5m
b. Rise = 150mm
c. Tread= 200mm
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4.

Match the columns.
Column A

5.

Column B

a.

Straight Stairs

i.

Stairs with geometrical shape

b.

Quarter Turn Stairs

ii.

Stairs that change direction through 270 degree.

c.

Half Turn Stairs

iii. Stairs with wide flight.

d.

Three Quarter Turn Stairs

iv. Stairs with no change in direction

e.

Circular Stairs

v.

f.

Spiral Stairs

vi. Stairs that change direction through 90 degree

g.

Curved Stairs

vii. Stairs that change direction through 180 degree

h.

Geometrical Stairs

viii. Stairs with a single centre of curvature and large
radius

i.

Bifurcated Stairs

ix. Stairs with radius of curvature is small

Stairs with two or more curvature

Name the following.

Notes
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UNIT 4.3: Laying and Fixing of Paver Blocks
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain paver blocks
Demonstrate laying of paver blocks for walkways
List different types of paver blocks and their fixing in different patterns

4.3.1 What are Paver Blocks
Interlocking Concrete Block Pavement (ICBP) is used as replacement
for conventional hot bituminous mix and cement concrete mix.
This is extensively used where conventional construction of
pavement is not feasible.
Concrete paver blocks are used for creating decorative pavement,
driveway, town centres road surfacing etc. They are laid in different
patterns to obtain different aesthetic finish. These paver blocks
are of different shape, size and colour. These are made of brick,
stone and concrete as per the requirement.
•
•
•
•

Fig. 4.3.1. Paver blocks

Paver blocks are of different shapes and colour.
They are similar in size to the bricks
When these are produced in factories for mass scale construction, their quality and size is accurate
and consistent.
The quality of paver blocks affects the durability of the constructed pavement.

4.3.2 Fixing Paver Blocks
Tools and Materials used for fixing and laying of paver blocks:
Tools
1.

Chalk or string

2.

Shovel

3.

Tamping tool

4.

Base rake

5.

Hammer

6.

Wheel barrow

7.

Screed board

Material
1.

Fabric or weed cloth

2.

Gravel

3.

Sand

4.

Paver blocks

For fixing the paver blocks:
•
•

The initial step involves the preparation of soil bed/sub-grade for a durable foundation prior to laying
pavers. This helps in proper fixing of pavers and avoids its displacement with time.
Measure the pavers appropriately and dig the soil surface accordingly provide tolerance in
measurement to ensure proper levelling and compaction when the pavers are fixed.
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4.3.2.1 Procedure for Laying the Paver Blocks
The steps to be followed for layer the paver blocks are:
Step 1
Mark out the place to lay the pavers, using either
chalk or string.

Fig. 4.3.2. Marking prior to placing of paver blocks

Step 2
Dig the marked site with a appropriate tools like garden shovel up to the required depth, taking
allowance for paver depth. (addition of 5 inches).
Step 3
Ensure the edges of the site which is excavated should be straight, vertical and uniform as possible.
Step 4
To provide drainage and a sturdy foundation
to the paver blocks, gravel is spread at the
bottom of excavated space. This layer of gravel is
approximately around 3 inches thick

Fig. 4.3.3. Gravel layer

Step 5
Spread, level and compact the gravel with tamping tool.
Step 6
Cover the gravel with a sheet of landscaping fabric or weed cloth. This is done to avoid growing of
weeds and other vegetation in between your pavers.
Step 7
Spread bedding sand of specified gradation over
the landscaping fabric.

Fig. 4.3.4. Screeding the laying course

95

Participant Handbook

Fig. 4.3.5. Laying pavers blocks

Fig. 4.3.6. Filling joints between pavers blocks

Step 8

Step 9

Lay the paver blocks over the bedding sand.

Fill the joints between the pavers with gravel

4.3.3 Types of Paver Blocks and their
Fixing in Different Patterns

There are four generic shapes of paver blocks corresponding to the
four types of blocks as below:
Type A: Paver blocks with plain vertical faces, which do not key into
each other when paved in any pattern
Type B: Paver blocks with alternating plain and curved/corrugated
vertical faces, which key into each other along the curve/corrugated
faces, when paved in any pattern
Type C: Paver blocks having all faces curved or corrugated, which key
into each other along all the vertical faces when paved in any pattern
and

Fig. 4.3.7. Type A and B of Paver Blocks

Type D: 'L' and 'X' shaped paver blocks which have all faces curved or
corrugated and which key into each other along all the vertical faces
when paved in any pattern.

Fig. 4.3.8. Type C and D of Paver Blocks

Paver blocks are fixed in diffrent patterns

Fig. 4.3.9. Non-Tumbled Paver Texture blocks

Fig. 4.3.10. Tumbled Paver Textureblocks
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Fig. 4.3.11. Tumbled and Embossed Paver Texture

Fig. 4.3.12. Slate Paver Texture

Fig. 4.3.13. Flagstone Paver Texture

Fig. 4.3.14. Old World Cobble Texture

Fig. 4.3.15. Antique Cobble Random I Paver Laying
Patternblocks

Fig. 4.3.16. Antique Cobble Runner Laying Pattern

Fig. 4.3.17. Herringbone Laying Pattern

Fig. 4.3.18.Ashlar Laying Pattern

Exercise
1.

Draw different patterns used in fixing of paver blocks.
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2.

Explain the step by step procedure in laying and fixing of paver blocks.

Notes
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UNIT 4.4: Arches
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain the importance of arches and their uses
Examine the components and terminology of an arch
Follow the procedure for laying and fixing bricks in arch

4.4.1 Arches and their uses
Brickwork arch creates the visual feeling to the building. Brickwork arches lend aesthetic appeal to the
building. Various types of arches are constructed using bricks which increase the aesthetics of a building.
In building design, Romans first adopted the structural capabilities of an arch.
The most important element of brickwork arches is:
• the structural integrity
• the importance as a support
A brickwork arch consist of individual bricks bonded in mortar. The load is transferred both; sideways and
downwards.

4.4.2 Components of Arches

Fig. 4.4.1 - Components of Arches

•
•
•
•
•

Voussoir: A voussoir is a wedge-shaped element, typically a stone, used in building an arch (A voussoir
used in building an arch is a wedge shaped element, typically a stone)
Springer: The springer is the lowest voussoir on each side, located where the curve of the arch
springs from the vertical support or abutment of the wall or pier.
Abutment: The structure supporting one side of an arch
Crown: The apex of the arch’s extrados.
Skewback: The surface on which the arch joins the supporting abutment.

99

Participant Handbook

•
•
•
•
•
•
•
•
•
•

Springing: The point where the skewback intersects the intrados.
Pier: A pier, in architecture, is an upright support for a structure or superstructure such as an arch
Keystone: A keystone is the wedge-shaped stone piece at the apex of a masonry arch
Impost: An impost is a projecting block resting on top of a column or embedded in a wall, serving as
the base for the springer or lowest voussoir of an arch.
Haunches: the part midways between the crown and the springing
Intrados: The interior surface of an arch
Extrados: The exterior surface of an arch
Rise: It is the vertical distance between the spring line of an arch and the keystone
Span: The horizontal distance between the two supporting members of an arch
Spandrel: A spandrel is the space between two arches or between an arch and a rectangular
enclosure.

4.4.3 Laying and Fixing Bricks for an Arch
The brickwork arches are constructed in two ways:
1.
2.

Rough Arch
Segmental Arch

1.

Rough Arch
• Arches constructed using standard bricks are called rough arches.
• It advisable not to use standard brick in construction of arches as they can cause performance
issues in future.
• When standard bricks are used, wide mortar joints are created in arches towards extrados.
• During the design and construction of brickwork arches, the brickwork gauge (uniform joints
between bricks) should be kept in mind.

Fig. 4.4.2. Rough Arch

2.

Segmental Arch
• Segmental arch construction is most widely and preferred method of arch construction.
• The segments are known as "voussoirs".
• In this type of construction, each brick is tapered towards the intrados of arches.
• This type of segment provides stability to arches and prevents them from falling out.
• In comparison to rough arches where the strength of arches is dependents on the mortar joint
used to key the bricks, the tapered bricks provides required strength.
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•
•

The use of Voussoirs has a greater structural integrity.
The segmented arch is much more vertically than the rough arch.

Fig. 4.4.3. Segmented Arch

•
•
•
•
•
•

The Tapered or Voussoirs bricks can be obtained in pre-designed form from the manufacturer
or can be cut by the Bricklayer.
Purchasing pre- made segments is more beneficial as it will increase the accuracy of the arch and
easier for the Bricklayer to achieve consistent results.
Although the cost factor is an initial issue in purchasing the tapered bricks but it is compensated
by the amount of time, as the marking and cutting of each brick is time consuming.
In case many arches are to constructed, to maintain uniformity, it is recommended to purchase
bricks for arches.
This would reduce the construction time considerably as only brick insertion and replacement
would be required in an arch.
The only drawback in ordering pre-cut tapered bricks is the time required in transportation of
brick, which could cause delay. In such cases one should cut the bricks individually.

Fig. 4.4.4. Laying of rough arch

4.4.3.1 Step Wise Procedure of Laying and
Fixing of Bricks in Arches
1.
2.
3.
4.
5.

Construct a temporary arch form known as wood centering from plywood and wood spacers.
Build the brick masonry all around the opening portion exclusively kept for the arches.
Make the predetermined shape of the Arch shell with the help of the wood/plywood duly supported
below to support the Arch portion of the brick masonry.
Keep the voussoirs or regular bricks thereafter on this wooden Arch properly as per the drawings.
Fill the gaps/openings between these bricks and or voussoirs with cement mortar of required portion.
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6.

Lay the voussoirs in the shape of an Arch which is previously made with the help of ply or wood.

Fig. 4.4.5. Laying of segmented arch

4.4.4 Dos and Don'ts
Dos
•
•
•
•

It is advisable to carry out arch constrcution from both the ends simultaneosly and key in centre.
The joints in the bricks should be thin and uniform and bricks should be flush with mortar.
Use small size bricks to build the pleasing arch
When the diameter of the arch is small use two or more rows of bricks in the row locked position
rather than one row
• Evenly space bricks on each side of key stones to ensure stability
• Demarcation should be properly carried out and its accuracy needs to be ensured
Don’ts
•

Do not load the arch till the construction is complete in all respects, including curing for the required
number of days.

Exercise
1.

Label the components of an arch
8
1
2
3
6
4

5

7
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2.

Explain the step by step procedure in laying and fixing bricks in an arch.

Notes
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UNIT 4.5: Manholes
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain what are manholes
Demonstrate process of constrcution of manholes
List the dos and don’ts with respect to manholes

4.5.1 Manholes and their Purpose
Manholes are masonry or RCC underground utility chambers.
•
•
•
•

•
•
•

Manholes are openings on ground used to access and maintain underground services like public
utility, water, sewer, electricity, gas, heating etc.
They are constructed at suitable intervals along the sewer or drainage lines for providing access into
them.
Manholes act as access points to rectify and repair the various underground services.
The opening of a manhole is covered by a manhole cover. A lid prevents accidental or unauthorised
access to the manhole. The manhole cover can be made of cast iron, concrete, glass reinforced
plastic or other composite material.
The manholes usually have metal steps installed inside the chamber.
The manholes are generally circular in shape to prevent accidental fall of the cover into the hole.
In urban areas where public services utilization is maximum, manholes are found in walkways and
streets.
Manhole cover

Brick wall
Arch over pipe
Pipe
Concrete base

Fig. 4.5.1. Manhole

Fig. 4.5.2. Manhole with the cover

4.5.1.1 Procedure for Building Manhole as Per
Required Drawing and Specification
Step 1: Determine the Size of the Manhole
The size of a manhole depends on:
•

the diameter of a pipe.
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• the depth between the road level and the crown of the pipe.
Shallow manholes come in two sizes:
•
•

Manhole Type A: It is used for small diameter pipes up to 500mm diameter. Size: 900x700mm,
Manhole Type B: It is used for pipes ranging from 500mm up to 900mm diameter. Size: 1000x1050mm

Step 2: Laying RCC foundation
• On the PCC layer place a reinforcement mesh as shown in the diagram.
• Place concrete spacers for a cover of 40 mm.
• Pour a layer of 150 mm thick concrete on the mesh up to the pipe outlet.

Fig. 4.5.2. Details of inspection chamber

Fig. 4.5.2. Details of round chamber

4.5.2 Dos and Don'ts in Case of Manholes
Dos:
• Top diameter should be minimum 60 cm (24 inches) clear. Bottom diameter as per the depth of the
sewer line from ground level.
• Manholes should be located as per the drawing on the proposed main sewer alignment.
• Manholes walls should have appropriate thickness as below:
a. Up to 1.8 m depth (38 cm to 23 cm)
b. More than 1.8 m depth wall thickness should be minimum 45 cm.
• Frame and cover of manhole need to be precast heavy duty one.
• Manholes must be plastered inside with cement mortar of 1:4 and finished with extra cement.
• Top level of manhole should be same as road level on roads.
Don’ts:
• Workers should not enter the manhole unless minimum amount of oxygen is available inside. This
needs to be ensured by smoke test.
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Exercise
1.

Instruct your labour to construct a manhole of 2 metres deep.

2.

Guide them with the step-wise procedure for the same.

Notes
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UNIT 4.6: Repair and Restore Brick/Block Masonry
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

List different types of defects in brickwork
List different types of repairs required in brickwork
Explain repointing works in brickwork

4.6.1 Different Defects in Brickwork
Defects in Brickwork Enlisted below are some of the common defects in brickwork found at construction
site.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

The quality of the bricks is inferior to that specified in contracts.
Effloresecence test and water absorption test of bricks is not carried out to asses quality of bricks.
Pre-soaking/pre-wetting of bricks prior to construction is not carried out.
The brick joints are not uniform and are thicker than required.
Below ground level brick work was not carried as per specifications as they were hidden below
ground after filling of earthwork.
Gaps exist in brick joints as many joints were left hollow.
The mortar was not cured properly and failed to gain required strength.
Joints were raked before to proper setting of mortar.
Fillers and closures used brick bat instead of cut bricks.
Mortar mixing not carried out properly on a clean platform.
The bricks were not levelled properly so brick layer is uneven and out of plumb.
The brickwork not aligned properly.
The mortar used is inferior and not as per specification.
Gaps between door /window frames not filled completely.
Water used for brickwork was not suitable causing efflorescence.
Masonry in partition wall is weak as its is done without reinforcement.
Holes is brickwork left after removal of scaffold, were filled with dry bricks without proper bonding
with adjacent surface.

4.6.2 Different Types of Repairs in Brickwork
Brickwork can be repaired by anyone or more of the following methods:
1.
2.
3.

Filling cracks, crevices joints and junctions with hand packed cement mortar or polymer mortar
forcing the mortar to penetrate the cracks, crevices, joints or junctions.
Guniting the brickwork with cement grout to fill all cracks, hollows, joints and junctions.
Mortar joints deteriorate because of water soaking like, under windows and walls, at ground level
or at any exposed wall top. This water needs to be stopped from getting into bricks and foundation
and requires timely repair of mortar joints. Such repairing of worn-away and cracked mortar joints is
called pointing, repointing or tuck pointing.
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In order to repair and restore eroded joints, proper tools and techniques are to be used.
Professional Pointing is required for:
•
•
•
•

Larger-scale pointing jobs
Repair work at height which requires use of scaffold
Repair work at area with loose bricks or bricks missing at corners
Getting appropriate colour match of new mortar to adjacent mortar in a building with high visibility

4.6.3 Repointing Works in Brickwork
Removing of Loose Mortar
1.
2.

3.

Use a hammer/cold chisel/flat utility chisel to chip out loose
mortar from joints.
Using the chisel, remove 2 cm to 2.5 cm of old mortar for
proper bonding. Wear safety glasses and a dust mask while
doing this work.
If bricks loosen up, then remove and reset the mortar.
Fig. 4.6.1. Removing of loose mortar

4.
5.

6.
7.

In case the mortar is hard, cut the centre of joint and chip the mortar.
Make relief cuts using an angle grinder with extreme care as the grinder may easily nick and chip the
brick. In case joints are too hard, use angle grinder to make cuts in the joints. It is advisable to cut
and chip vertical joints first and then the horizontal joints.
Dust out the joints after removing the old mortar.
Spray some water lightly to prepare the joints for the new mortar.

Mixing the mortar
Add specified amount of water gradually in the mortar mix while mixing with a brick trowel
Check the consistency of mix by seeing if it sticks to an overturned trowel.
In case it is dry, add water till it sticks to an overturned trowel. The mortar should be workable and not
crumbly.
Do not try to revive mortar that’s drying out by adding more water to it.
Filling the mortar joints
Steps to follow the pointing techniques:
1.
2.

Fill the joints fully with mortar so that no voids are there. This
ensures water-resistant joints.
In case the joints are deeper than 2.5 cm, fill them in two
steps, letting the first layer harden sufficiently (leaves thumb
impression) and then filling the second layer.

Fig. 4.5.2. Repointing in brick work
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Tips:
•
•

Mix smaller batches of mortar in hot weather and work in shaded areas to avoid drying of mortar.
Avoid working in temperatures below 10 degrees C.

Exercise
1.

List the tools used in repairing works.

2.

Write the steps involved in repointing work.

Notes
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UNIT 4.7: Pointing in Masonry Works
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Identify the different types of pointing
List the tools and materials mix used in pointing
Explain the procedure for carrying out pointing works

4.7.1 Introduction to Pointing
Pointing refers to the finishing of mortar joints in the
exposed brick masonry or stone masonry using suitable
cement or lime.
Use of Pointing
•
•

•

Pointing protects the mortar joints from the effects of
weather and improves the appearance of the building.
In new brickwork, for pointing we can apply harder
mortar to increase weather protection on exposed
faces.
In old brickwork, pointing is often used to repair mortar
joints which have been eroded due to weathering or
any other reason.

Fig. 4.7.1. Pointing in masonry work

4.7.2 Tools used in Pointing Works
Tools used in Pointing
•
•
•
•
•
•
•
•
•
•
•

Stiff brush
Soft brush
Pointing trowel
Pointing bar
Hose/buckets/plastic drums
Mortar board
Wire brush
Lime
Sand
White cement
Scaffolding
Fig. 4.7.2. Tools used in Pointing work
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4.7.3 Mortar used in Pointing Works
Mortar required for pointing work:
Lime mortar of 1:2 (1 fat lime : 2 sand or surkhi)
Cement mortar of 1:3 (1 cement : 3 sand)
A range of colours and textures can be obtained by mixing mortar in different proportions.
Lime Mix: Mostly lime mortar is used in pointing. Although the cost of lime mortar is greater than cement
mortar, they are beneficial in long run as they not prone to defects because of inappropriate cement mix.
Cement Mix: The use of cement in repointing mixes causes decay and damp earlier than with lime mixes
damp more.
As cement mortar is harder and less porous in comparison to lime, its weathering properties increase
considerably.
Cement mortar is prone to salt and sulphate attach while lime mortar faces no such difficulty.

4.7.4 Different Types of Pointing Works
Types of Pointing
There are different types of pointing such as
1.

Flat or Flush pointing:
• In this type of pointing mortar is pressed firmly in the raked joints to obtain a flushed finish.
• Trowel or any suitable tool is then used to trim the edges.
• This type of pointing is durable as there is no gap to accommodate dust, water etc. Because of
this reason it is most widely used pointing.

Fig. 4.7.3. Flat or Flush Pointing

2.

Recessed pointing:
• Pointing mortar is pressing back by 5mm or more from the edges.
• Pointing is kept vertical, by a suitable tool while placing the mortar.
• This type of pointing gives very good appearance.

Rubbed or Grooved pointing:

Fig. 4.7.4. Recessed Pointing

•

This is a modification of flush pointing in which the face the pointing is kept inclined, with its upper
edge pressed inside the face by 10mm. struck pointing drains water easily.
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3.

Stuck pointing:
• It is a modified form of flush pointing in wherein the pointing is inclined inside the face by 1
cm. This easily drains water.

Fig. 4.7.5. Stuck Pointing

4.

Tuck pointing:
• In case of tuck pointing firstly mortar is placed in the joints and flushed with joints.
• Grove of 0.5cm to 0.3 cm depth is cut in the joint while the mortar is still green.
• White cement putty is filled in this grove, projecting 0.3 cm beyond the face. In case mortar is
used in this projected portion, it is called bastard pointing or half tuck pointing.

Fig. 4.7.6 - Tuck Pointing

5.

Vee-pointing: This pointing is formed by forming V-groove in the flush-finishing face.

Fig. 4.7.7 - Vee-Pointing
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4.7.4.1 Procedure for Carrying out Pointing Works
Preparation of surface:
1.
2.

While the mortar is still green, rake down the masonry joint up to 2 cm depth.
Ensure cleaning and wetting of joints prior to pointing.

Fig. 4.7.8. Raked brick joints

Fig. 4.7.9. Cleaning of raked joints by wire brush

Methods of pointing:
1.
2.
3.
4.
5.

After surface preparation place the mortar carefully in joints using a small trowel
Ensure to place mortar in desired shape.
Press the fresh mortar in the joints to gain strong bond with the old mortar.
Take care while using ashlar or else the mortar does not cover the face edges
Keep the pointed surface wet for at least a week or till it sets after application

Fig. 4.6.10. Pressing the mortar in the joints

Fig. 4.6.11. Wetting the surface

Exercise
1.

Fill up the blanks
a.

2.

masonry.

refers to the finishing of mortar joints in the exposed brick masonry or stone

b.

In
pointing, mortar is pressed hard in the raked joints and by finishing off flush
with the edge of masonry units.

c.

In

pointing is formed by forming V-groove in the flush-finishing face.

Name three tools used in pointing
a.
b.
c.
113
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5. Execute Plastering
on Internal and
External Masonry
Surfaces of Masonry
and RCC Structures
Unit 5.1 – Introduction to Plastering
Unit 5.2 – Tools and Materials used for Plastering
Unit 5.3 – Preparation for Plastering Work
Unit 5.4 – Methods of Plastering
Unit 5.5 – Plastering Internal and External Masonry and RCC Structures
Unit 5.6 : Defects in Plastering
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Explain the term ‘plastering’
State the purpose of plastering
Determine the types of plastering
List the tools needed to plaster a surface
Explain the importance of plastering
Identify the preparation for plastering work
Examine how to prepare surface for plastering
Apply plaster in two coats and three coats
Identify the methods of plastering: cement plastering and lime plastering
Explain the method of internal and external plastering
Apply plaster at the junction of concrete and masonry wall
Identify the defects that can occur while plastering
State the remedies for minimising defects
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UNIT 5.1: Introduction to Plastering
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain the term ‘plastering’
State the purpose of plastering
Determine the types of plastering

5.1.1 Introduction to Plastering
Plastering means applying covering and decorative layers on the walls, ceilings, columns and shelves. The
decorative layers are made with a mixture of cement and fine sand, known as ‘plaster’. Plastering covers
rough walls and other uneven surfaces of a building with a smooth covering coat so that the building’s
appearance and durability are improved.

Fig. 5.1.1. Mason at Plastering

5.1.2 Importance to Plastering
Plastering imparts a covering coat on the unfinished masonry surfaces of a building. The appearance
and preservation of the interiors depends on the quality of the plastering. Hence it is important to do
plastering with very good workmanship. In this module, you will learn some basic and initial tasks to
make the actual job of plastering easier and to get a lasting finish on the surface.

5.1.3 Purpose of Plastering
Plastering is done to obtain smooth, clean and durable finished surfaces.
•
•
•

Plastering on a building’s exteriors preserves and protects it from atmospheric influences by acting
as a protective coating.
Plastering on a building’s interiors conceals unsightly brickwork and masonry joints.
It also covers walls and ceilings with fine mortar which acts as the base that is essential for painting
or whitewashing.
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5.1.4 Types of Plastering
Sand faced plaster: Cement mortar is used to do the first coat of sand faced cement plaster, in 1:4
with coarse sand. After curing the plaster for seven days, the second coat of cement plaster, with 1:3
ratio will be done. Sponge is used in the second coat of plastering, when it is wet. Hence, the density
of sand grain on the surface is equal and uniform. For 15 days, the surface is kept well watered.
Rough Cast Plaster: Rough cast plaster is prepared by mixing gravel and sand in a specified
proportion. This is then applied over fresh plastered surface. This type of plaster is carried out on
surface prepared by cement mortar of ratio 1:3 placed in two layers of thickness 12mm and 10
mm respectively. it will make the base more plastic.
Pebbled Dash Plaster: Pebbled dash plaster is similar to rough cast finish, only clean pebble of
size from 6 mm to 12.5 mm are dashed against the surface.
Smooth cast plaster or plain face plaster: Smooth cast plaster is similar to sand faced
finish, only fine grained sand is used instead of coarse sand in this method. Additionally, no
sponging is done to expose the sand grain.

Fig. 5.1.2. Sand faced plaster

Fig. 5.1.3. Rough Cast Plaster

Fig. 5.1.4. Pebbled Dash Plaster

Fig. 5.1.5. Smooth cast plaster or plain face plaster:

Exercise
1.

State whether the following statements are true or false.
a. Clean pebble of size from 6 mm to 12.5 mm is dashed against the surface in rough cast plaster.
b. Cement mortar is used in the first coat of cement plaster.

2.

Fill in the blanks
a.
b.

3.

and shelves.

means applying covering and decorative layers on the walls, ceilings, columns

plaster is a mixture of sand and gravel in specified proportion, which is dashed
over a freshly plastered surface.

State the types of plastering
a.
b.
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UNIT 5.2: Tools and Materials used for Plastering
Unit Objectives
At the end of this unit, you will be able to:
1.

List the tools needed to plaster a surface

5.2.1 Plastering Tools and Equipment
Tool

Image

Finishing
Trowel
Fig. 5.2.1. Finishing Trowel

Use
A finishing trowel is a rectangular tool used to apply,
spread, and smooth plaster. It mostly has aluminium or
steel blade and a metal or plastic handle. Standard width
of a finishing trowel is 10 inches, while its length can vary
between 30 to 50 inches. It can also be used to finish
small surfaces.
A plastering corner trowel is a trowel having double sided
blades. It is used to prepare corners running along two
sides at the same time.

Plastering
Corner Trowel
Fig. 5.2.2. Plastering Corner
Trowel

Plastering trowel is a tool used for finishing plaster
surfaces on inside corners. It is also used for plastering
and scraping. Additionally, it repairs the damage.

Plastering
Trowels
Fig. 5.2.3. Plastering Trowel

A pre-worn permashape is similar to a plastering trowel,
but its blade is slightly curved (like how it wears during
normal use). This helps in applying plaster with ease.
Additionally, it helps in removing line and ripple marks.

Pre-worn
Permashape
Fig. 5.2.4. Pre-worn
Permashape

Plasters Hawk
Fig. 5.2.5. Plaster Hawk

A hawk is a square, lightweight tool with a vertical central
handle used while plastering. It is usually used with
a finishing trowel to apply a smooth finish of plaster to
a wall. It is also used to carry mortar from the mortar
board to where it is to be applied. A hawk is around 10 to
14 inches.
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Tool

Image

Use
A float is another flat tool used to fill voids and hollows,
while plastering, as well as to level bumps caused due
to previous operations. Additionally, it helps to impart
a texture to the surface. Some commonly used floats
include wood float, angle float and sponge float.

Plastering
Float or
Floating rule
Fig. 5.2.6. Plastering Float

Plastering
Feather Edges

Fig. 5.2.7. Plastering Feather
Edges

Plastering
Darbies
Fig. 5.2.8. Plastering Darbies

Feather Edges are rod like looking tools mostly used for
wet plastering. It has a wooden or lightweight metal
blade, which is 15 cm wide to 1.2 m to 2.5 m in length. Its
blade tapers to a sharp edge and is used to cut in inside
corners and to shape sharp, straight lines at outside
comers where walls intersect.
Darby is an aluminium scale-like tool, which is about
1.5 m long. It comes along with adjustable handles for
manual operations. It is used for further smoothening and
levelling after applying base coat. Additionally, it is used
to level plaster screeds and to level finish coats.

Exercise
1.

Label the following plastering tools

2.

Match the column
Tool

Use

a.

Plastering Float

i.

used after rodding to further straighten the base coat

b.

Plastering Feather Edges

ii.

used to fill voids and hollows

c.

Plastering Darbies

iii. This helps in applying plaster with ease

d.

Pre-worn Permashape

iv. used for wet plastering
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UNIT 5.3: Preparation for Plastering Work
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain the importance of plastering
Identify the preparation for plastering work
Examine how to prepare surface for plastering

5.3.1. Preparation for Plastering Work
Follow these steps to prepare the surface for plastering.

Fig. 5.3.1. Safety Equipment

Fig. 5.3.2. Tools and Materials

STEP 1

STEP 2

Wear the safety equipment. You should wear:

Gather the materials and tools needed.

•
•
•
•

You will need mortar to fill up the holes or cavities,
if any, on the surface.

Boots
Safety Jacket
Gloves
Helmet

You will need these tools:
•

Trowel, Chisel, Wire brush, and Water hose

Fig. 5.3.3. Cleaning the surface

Fig. 5.3.4. Placing identical patch

STEP 3

STEP 4

Clean the surface and the joints.

Rake the mortar joints.

•

•

Clean the surface and the joints with a wire
brush to remove foreign material.

Tip: You can also use a wire brush to clean the surface. But,
ensure that the surface is free from dirt, oil and grease. A clean
and grease-free surface is necessary for the plaster to adhere
properly. Preparing the surface ensures that the plastering lasts
long and is free from defects.
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Exercise
1.

Fill in the blanks
a.
b.

2.

tool used to fill voids and hollows, while plastering and to level bumps.

Clean the surface and the joints with a

to remove foreign material

Label the following tools from the given options
a. Trowel
b. Chisel
c. Wire brush

Notes
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UNIT 5.4 : Methods of Plastering
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Apply plaster in two coats and three coats
Identify the methods of plastering: cement plastering and lime plastering

5.4.1 Method of Plastering
The two methods of plastering used most widely are cement plastering and lime plastering.
•
•

In cement plastering, plaster made from cement and fine sand is used. When cement plaster is used,
plastering is done in two coats.
Lime plaster is a mixture of lime and sand in various proportions depending upon the nature of the
work. When lime plaster is used, plastering is done in three coats.

5.4.1.1 Procedure for Plastering in Base Coats and
Rendering Coats
Plastering can be done in two ways such as:
•

Base coats

•

Rendering coats

In most cases, two coats are standard, while three coats are applied in superior quality

Fig. 5.4.1. One Coat Plastering

Fig. 5.4.2. Two Coat Plastering

Here are the steps to plaster in two and three coats:
STEP 1
Place a small patch of plaster on the surface.
•
•
•
Fig. 5.4.3. Placing a small patch
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Spread the plaster around so that it is not
more than 12 mm thick.
Use the float to rub and make the patch flat
and level.
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STEP 2
Place an identical patch, two metres below it.
•
•

Place an identical patch, two metres below it.
Use the plumb bob to check whether both
the patches line up along the same vertical
path.

Note: These patches of plaster are called ‘dots’
Fig. 5.4.4. Placing identical patch

Fig. 5.4.5. Placing of dummy dots

Fig. 5.4.6. Connecting the dots

STEP 3

STEP 4

Place another such pair of dots.

Connect both the dots in each pair with a strip of
plaster.

•

Place another such pair of dots, two metres
beside the first pair.

Note: The patches of the second pair must line up accurately
with each of the corresponding patches of the first pair,
horizontally and vertically.

•
•

•

•
•

Apply cement slurry between both the patches.
Lay a vertical strip of plaster, not more than
12 millimetres thick, over the strip of cement
slurry.
Spread the plaster along the strip with the
trowel using an up-down hand motion, so that
you get a length of plaster between the dots.
Rub the strip of plaster with the float so that
it becomes smooth.
Repeat these steps with the other pair of
dots so as to get another vertical strip of
plaster on the surface.

Note: These vertical strips of plaster are called screeds. They
serve as gauges by which you can lay a uniformly thick coat
of plaster on the surface.

Fig. 5.4.7. Applying base coat

Fig. 5.4.8. Levelling the base coat
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STEP 5

STEP 6

Apply the base coat.

Level the base coat.

•

•

•

Apply cement slurry on the surfac between
the screeds.
Apply the first coat by dashin plaster over the
cement slurry.

Using the screeds as guides, level the first
coat by sliding the floating rule over the
plaster while keeping it gently pressed into
the surface.
Use the straight edge to check whether the
coat is levelled with the screeds.

Note: Ensure that the thickness of the first layer does not
exceed that of the screeds, that is, 12 millimetres. The first
coat must be 20 millimetres thick if the surface is made of
rubble masonry

•

Fig. 5.4.9. Making furrows on the base coat

Fig. 5.4.10. Applying the rendering coat

STEP 8

STEP 9

Make furrows on the base coat.

Apply the rendering coat.

Sprinkle water on the base coat.

•

•
•
•

Sprinkle sufficient water frequently on this
coat and rub it well with the float
Use the scratching tool to make furrows on
the coat.
The furrows made on the coat act as the ‘key’
or the texture which holds the second coat of
plaster in place.

Apply the second coat of plaster over the first
by spreading it around with the trowel.

Note: The second coat of the plaster must not be more than
3 millimetres thick.

STEP 10:
Rub the rendering coat with the floating rule.
•

Use the floating rule to make the surface of
the coat flat and uniformly levelled.

Note: The process of plastering in three coats is the same as
plastering in two coats; an additional coat of plaster being
the only difference.

Fig. 5.4.11. Applying the rendering coat
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Exercise
1.

Match the columns.
Column A

2.

Column B

a.

Gauging Trowel

i.

Checking the level accuracy of plaster on larger horizontal surfaces.

b.

Float

ii.

Smoothening spots on the surface

c.

Floating Rule

iii.

Smoothening large areas of the surface

d.

Straight Edge

iv.

Applying the plaster

Read the question. Tick on the correct answer.
a.
can be done either in two or three coats.
i. Plastering
ii. Grooming
iii. Finishing
iv. Flooring
b.

must be done on the first coat of the plastering.
i.
ii.
iii.
iv.

Grooming
Furrows
Flooring
Plastering

c.

Cement slurry is applied in between the two
i. Screeds
ii. Dots
iii. Straight paths
iv. Projections

d.

The first coat must be of
i. 30 millimeters
ii. 15 millimeters
iii. 10 millimeters
iv. 20 millimeters

thick.
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UNIT 5.5: Plastering Internal and External Masonry
		
and RCC Structures
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.

Explain the method of internal and external plastering
Apply plaster at the junction of concrete and masonry wall
Apply plaster in two coats and three coats
Identify the methods of plastering: cement plastering and lime plastering
Identify the defects that can occur while plastering
State the remedies for minimising defects

5.5.1 Plastering on Brick Masonry and RCC Surfaces
Plaster is prepared by mixing cement, sand and water. For masonry surface, cement–sand ratio is 1:6. The
thickness of plaster depends on the surface condition which ranges from 12 mm to 25 mm.

5.5.2 Internal Plastering
Internal Plastering involves application of cement mortar over masonry works. This acts as finishing coat
for masonry works.
Application and use of Internal Plastering
•
•

Internal Plastering is used for creating a finished smooth surface in terms of masonry and RCC
structures.
It is used in order to protect the outer structure from temperature variation

5.5.2.1 Procedure for Internal Plastering on
Brick Masonry

Steps to be followed for Internal Plastering on Brick masonry surface are:
STEP 1: Clean the surface before plastering
STEP 2: Use the level pegs on walls with reference to the off lines to brick walls set out in floors. Ensure
to use centre plumb bob and nylon thread.
STEP 3: Make sure to water all the brick walls before pasting mortar on them.
STEP 4: Apply first coat mortar filling (1:4 Cement and Sand) up to 15 mm on surfaces where required
mortar thickness exceeds 25mm.
STEP 5: Apply plaster to walls and columns of 1:4 cement and sand ratio to achieve semi rough finished
surface.
STEP 6: Vertical joint of structural columns/walls and bricks wall shall be treated by fixing 200 mm width
chicken mesh with wire nails/ concrete nails by centering the mess to the vertical wall joint.
STEP 7: Complete all the embedded service lines and provisions (Conduits, Boxes and etc.) on brick walls
and check with the MEP drawings.
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STEP 8: Joints between walls and beams shall be formed up to a maximum of 20 mm and will be sealed
using 30 minutes fire rated flexible filler. (Material description will be submitted for the approval of the
Engineer)
STEP 9: Plastering on surfaces of concrete column, beams and walls which are aligned with surfaces
of brick walls and other concrete surfaces shall be finished with cement base easy plaster. (Material
description will be submitted for the approval of the Engineer)

5.5.2.2 Procedure for Internal Plastering on RCC Surface
Steps to be followed for Internal Plastering on RCC surface are:
STEP 1: Clean the surface before plastering.
STEP 2: Use the level pegs on walls with reference to the off lines to brick walls set out in floors. Ensure
to use centre plumb bob and nylon thread.
STEP 3: Apply first coat mortar filling (1:4 Cement and Sand) up to 15 mm on surfaces where required
mortar thickness exceeds 25mm.
STEP 4: Apply plaster to walls and columns of 1:4 cement and sand ratio to achieve semi rough finished
surface.
STEP 5: Vertical joint of structural columns/walls and bricks wall shall be treated by fixing 200 mm width
chicken mesh with wire nails/ concrete nails by centring the mess to the vertical wall joint.
STEP 6: Joints between walls and beams shall be formed up to a maximum of 20 mm and will be sealed
using 30 minutes fire rated flexible filler. (Material description will be submitted for the approval of the
Engineer)
STEP 7: Plastering on surfaces of concrete column, beams and walls which are aligned with surfaces
of brick walls and other concrete surfaces shall be finished with cement base easy plaster. (Material
description will be submitted for the approval of the Engineer)

5.5.2.3 Procedure for Plastering at the Junction of
Masonry Wall and RCC Surface
Steps to be followed are;
STEP 1: Choose the chicken mesh of 12 mm holes and 24 gauge for external plaster.
STEP 2: Cut the chicken mesh in minimum 20 cm (8’’) to 23 cm (9’’) width by cutter.
STEP 3: Fix the chicken mesh on joint of RCC & masonry wall by plumbing nails on RCC members
and wire nails on masonry member.
STEP 4: Ensure that half the width of chicken mesh is on the masonry wall and half will be on
the RCC members.
STEP 5: Make sure that chicken mesh is tight enough in both the directions, vertical and
horizontal.
STEP 6: Ensure that spacing of nails should not be less than 9’’ to avoid buckling and loosening
of chicken mesh.
STEP 7: Remove all wooden pieces, papers, kathiya etc. and unwanted material from the
RCC and masonry surfaces.
STEP 8: Wet the surfaces a day before plastering.
STEP 9: Follow rest of the procedure as per the type of plaster.
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Hammer
Hole by Drilling
Machine

Pumbing nails
Massonry
wall

R.C.C.Column

Chicken mesh
Cutter
Chicken mesh

Fig. 5.5.1.Cutting and fixing of chicken mesh

5.5.3 External Plastering
•
•

External Plastering is a layer of cement- sand mortar applied over the masonry work, which also acts
as a damp-proof coat over the masonry work.
External Plastering is a coating of cement mortar applied over external surfaces which acts as dampproof coating over the surface. It increases aesthetic appeal of the building.

Application and use of External Plastering
Application and use:
•

It is used for creating a finished surface in terms of masonry and RCC structures for their aesthetic
look.
• In order to protect the outer structure from temperature variation and attack of different atmospheric
elements
The process of application of plaster on external surfaces remains the same as that of the application of
plaster on internal surfaces. The only difference is in surface finishing, mortar mixing and while working
at a height.
Which plaster is to be adopted depends upon the type of a surface and its location.
•
•
•
•

For walls where it is brickwork, cement plaster in two coats is normally adopted.
For ceilings, which are invariably RCC surfaces cement plaster with minimum thickness is adopted(
Minimum thickness of external (15 mm) and internal plastering (12 mm).
For external surfaces, which are combination of RCC and brickwork and subjected to changing
weathering conditions, external plaster in two coats is adopted.
At junctions of brick work and RCC the gaps are to be filled with rich mortar followed by a chicken/
wire mesh
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5.5.4 Points to be Remembered for Plastering Work
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

At the time of masonry wall construction apply a thin layer of rough cement-sand plaster, at the
junction of masonry and column.
Sieve the sand as required, as too coarse or too fine sand leads to poor strength and cracks in plaster.
Do not allow the use of stale mortar as its initial setting time is over, as it leads to cracking of plaster.
Do not allow plastering over fully dry masonry surface as it absorbs the water from the plaster mortar.
Always plaster the ceiling first and then the wall from top to bottom.
Do not apply plaster on oily surfaces a poor bonding to plaster may cause cracks or peeling of the plaster.
Do the curing for minimum of 4 to 5 days
Ensure that masonry work is complete in all respects before starting plastering work.
Construct scaffolding in advance , where plaster is to be done
Fill the external side gaps in masonry and joints of the beams and wall, which was not possible earlier
without scaffolding. This should be done with rich cement mortar 1: 3 ratio and finish the surface by
roughening with wires. The process should begin minimum two days prior to plastering for gaining
enough strength.
Take the plumb or line from top to bottom at all the edges. Plaster work confirming to these lines will
give the finished surface.
Keep the thickness of the plaster to minimum. If beam or column is bulged out, then chiselling is to
be done with a sharp chisel and hammer only after the RCC designers permission.
The mixed mortar should be used within 30 minutes after adding water with cement-sand mix.
Make holes on the wall, column and beam with a drilling machine, for fixing chicken mesh to corner
all joint of masonry and RCC work.
Cut the chicken mesh in minimum 20 cm (8 inches) to 23 cm (9 inches) width by cutter.
Fix chicken mesh on joint of RCC and masonry wall, by plumbing nails on RCC members and wire nails
on masonry member.
Wet the surface a day before starting the external plaster.
Do not apply dry cement-sand mix on the prepared surface.
For external plastering of building add water proofing agent 0.50% by weight of cement. For plastering
of reservoir and basement wall add water proofing agent 0.25% by weight of cement.

5.5.5 Safety Precaution while Working at Height for
External Plastering
The work of external plastering may cause a mason general to:
•
•
•

slip, fall, suffer severe injury because of unsafe ladder or scaffold which may prove fatal,
endure injury by falling objects and work tools,
electrocution, severe weather conditions, electrocution, severe weather conditions, injuries sustained
because of lifting and shifting of heavy objects.
Safety precautions to be followed are:
•
•
•
•
•
•

Ensure the scaffolding is adequately fixed with the permanent structure,
Inspect the scaffolding before starting work.
Use good quality material while using bamboo scaffold.
Ensure junctions of the scaffold are well tied.
Ensure the planks laid for marking the platform on scaffolding are strong enough to take mason’s load.
Use working platform with double hand railing.
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•
•
•
•
•
•

Ensure the plank is clean and free from metal offset (nail) and the ply should not be uneven which
may result into injury.
Make sure to tie a net below, so that no hard or metal objects or tools fall while the plastering
procedure is in process.
Use safety appliances like safety belts in height, helmets, safety goggles
Keep the work area clean for easy access and protect edges of opening by barricading etc. while working.
Maintain sufficient illumination so that work area is easily accessed and moved around safely by workers.
Educate the workers through tool-box talks.

Fig. 5.5.2. Saftey while external scoffolding

Exercise
1.

Prepare a check list for plastering work. The sample is given below. Visit your job site and fill it.
a.

Surface: External/Internal

b.

Specifications –
• Type of plaster
• Number of coats and thickness
• Mix proportion
• Finishing required
• Waterproofing admixtures (if any)

c.

Surface preparation for plastering

Satisfactory/Not Satisfactory

d.

Joint in Masonry and RCC framework

Properly Sealed/Not Sealed

e.

Dampness of base surface before Plaster

Satisfactory/Not Satisfactory

f.

Materials:

g.

Cement: Type
Quality

Satisfactory/Not Satisfactory

Sand: Type and source
Water: Source and Quality
Lime: Source and Quality
Waterproofing admixture: Quality

Satisfactory/Not Satisfactory
Satisfactory/Not Satisfactory
Satisfactory/Not Satisfactory
Satisfactory/Not Satisfactory

h.

Scaffolding :
Type:

Satisfactory/Not Satisfactory

i.

Curing:

Satisfactory/Not Satisfactory

j.

Any other remarks

Done/Not Done
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UNIT 5.6 : Defects in Plastering
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

explain the importance of plastering
identify the preparation for plastering work
examine how to prepare surface for plastering

5.6.1 Defects in Plastering
To protect the wall from the effects of weather, you need to apply a thin coat of plaster on the various surfaces
of a building. However, after applying the plaster, several defects can arise, such as:
• Blistering
• Cracks
• Efflorescence
• Flaking
• Peeling
• Popping
• Rust-stains
• Softness
• Uneven surface
To avoid these defects, you have to learn more about these defects.
Plastering Defects – Blistering
Blistering means small patches that swell out
beyond the plane of the plastered wall. Generally,
blistering occurs due to its reaction with defective
cement. To get rid of blistering, rub-off the
swollen out parts and apply the plaster again.
To prevent occurrence of this defect, use the ISI
marked cement.

Fig. 5.6.1. Blistering

Plastering Defects – Cracks

Fig. 5.6.2. Cracks

Cracking refers to the development of one or
more fissures on the plastered surface. Cracking
occurs due to the movements vibrations in the
background or surroundings of the wall or due
to plastering on the wet surface, or due to faulty
workmanship or due to lack of curing. To get rid
of cracking, take out the cracks and apply the
strong plaster again. To prevent occurrence of
this defect, use strong plaster mix and dry up the
surface before applying the plaster.
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Plastering Defects – Efflorescence
Efflorescence refers to the whitish crystalline
substance appearing on the plastered surface.
Efflorescence occurs due to the presence of salts
in the cement, sand, bricks and water. To get rid
of efflorescence, use scrubbing brushes to rub
off and apply the plaster again. To prevent the
occurrence of this defect, use waterproof cement
and water that is free from salts.

Fig. 5.6.3. Efflorescence

Plastering Defects – Flaking
Flaking refers to the formation of small loose
patches falling out of plastered surface. Flaking
occurs due to the failure of bond between
successive coats of plaster. To get rid of flaking,
apply the plaster on the affected portion again. To
prevent the occurrence of this defect, maintain a
proper thickness of successive coats and use the
strong plaster mix.

Fig. 5.6.4. Flaking

Plastering Defects – Peeling
Peeling refers to the formation of patches on
the plastered surface. Peeling occurs due to
the failure of bond between the successive
coats of plaster. To get rid of peeling, apply the
plaster on the affected portion again. To prevent
the occurrence of this defect, maintain proper
thickness of successive coats and use the strong
plaster mix.

Fig. 5.6.5. Peeling

Plastering Defects – Popping
Popping refers to the formation of conical hole on the plastered surface. Popping occurs due to the
expandable particles in the plaster mix. To get rid of popping, plaster the affected portion again. To prevent
the occurrence of popping, maintain proper thickness of successive coats and use a strong plaster mix.
Plastering Defects – Rust-stains
Rust-stains refer to the stains on the wall due to plaster on the metal lath. To get rid of rust-stains remove
the plaster, paint the metals laid into the wall. Then apply the plaster again. To prevent occurrence of
rust-stains lay the metal laths properly into the wall and then apply the plaster.
Plastering Defects – Softness
Softness refers to the formation of dampness of a portion on the plastered surface. Softness occurs due
to excessive thinness of the finishing coat, the presence of salts and the excessive suction of undercoat
plaster. To get rid of softness, apply plaster on the affected portion again.
Plastering Defects - Uneven Surfaces
Uneven surface refers to irregular surface of plaster coat on the wall. This occurs due to poor workmanship.
To get rid of uneven surfaces, apply plaster on the portion to make the surface flat.
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5.6.2 Rectification of Defects in Plastering
RECTIFICATION OF PLASTERIING
1.
2.
3.
4.
5.
6.
7.

Before plastering, apply water to the surface to make it wet so that surface will not absorb water.
Avoid rubbing excessively to make the surface smoother
Use good bricks in masonry works.
Use salt free water
Reduce efflorescence by brushing and washing for couple of times.
Apply paint after the surface is free from efflorescence
Provide moisture resisting layer adequately.

Dos to Minimise Defects
 Use water and sand that is free from salts.
 Use quality tools and bricks.
 Water the wall before plastering.
 Maintain proper thickness of the successive plastering coats.
 Rub-off the first coat surface affected by efflorescence before the second coat.
 Lay the metals properly into the walls before plastering that area.
Don’ts to Minimise Defects
 Do not use water that has impurities.
 Do not trowel the plastered surface excessively.
 Do not apply second coat on the uneven surface of the first coat.
 Do not select any wall that has metals protruding.
 Do not plaster a damp wall.

Exercise
1.

Fill in the blanks
a.

means small patches that swell out beyond the plane of the plastered wall.

b.

Blistering occurs due to its reaction with

c.

Cracking refers to the development of one or more
plastered surface.

d.

cement.

occurs due to the movements in the background or surroundings of the wall.

e.

Efflorescence refers to the
plastered surface.

f.

Efflorescence occurs due to the presence of
water.

g.

Flaking refers to the formation of small loose
plastered surface.

h.

on the

substance appear on the
in the cement, sand, bricks and
falling out of

refers to the formation of patches on the plastered surface.
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2.

i.

refers to the formation of conical hole on the plastered surface.

j.

refer to the stains on the wall due to plaster on the metal lath.

Match the columns.
Column A

Column B

a.

Blistering

i.

Waterproof cement

b.

Efflorescence

ii.

Formation of conical hole

c.

Flaking

iii.

Maintain a proper thickness of successive coats

d.

Popping

iv.

ISI marked cement

Notes
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6. Carry out
Waterproofing Works
for Structures using
Cementitious Materials
Unit 6.1 – Introduction to Waterproofing Works
Unit 6.2 – Tools and Materials for Waterproofing
Unit 6.3 – Laying of Waterproofing Course
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Explain the importance of waterproofing
List the types of waterproofing work
Identify the sketches related to the waterproofing work
Select appropriate tools and materials for waterproofing
Identify the types of defects present on concrete surface for waterproofing
List the various waterproofing compounds used for waterproofing work
Demonstrate how to prepare the surface for waterproofing
Describe the procedure for laying out waterproofing course
Describe the application procedure of cementitious mixture
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UNIT 6.1: Introduction to Waterproofing Works
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain the importance of waterproofing
List the types of waterproofing work
Identify the sketches related to the waterproofing work

6.1.1 Introduction to Waterproofing Works
As the constructed structure becomes old, cracks develops in the walls and leakages begins visible. To
secure the building from leakages/seepages waterproofing is the best solution. Waterproofing helps in
increasing the life of the structure. It also enhances the appearance of the building.
The traditional method of brick bat coba is the most popular waterproofing method for terraces in India.

6.1.2 Types of Defects on Concrete Surfaces
Different types of defects on concrete surfaces are:

•

Cracking: Cracking occurs because of either one of the
factors like restraint, thermal contraction, shrinkage
drying, sub grade settlement, applied load or combination
of these factors.
Fig. 6.1.1. Cracking

•

Curling: This occurs because of distortion of a corner and
edges of a slab because of difference in temperature and
moisture content between top and bottom of a slab.
Fig. 6.1.2. Curling

•

Delamination: This mostly occurs in power finished
concrete where surface mortar layer is detached from
main mortar layer because of trapping of water and air
in the mortar surface.
Fig. 6.1.3. Delamination
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•

Efflorescence: It is a type of discoloration. A deposit,
usually white in colour, that sometimes develops, just
after a structure is completed.

Fig. 6.1.4. Efflorescence

•

Low spots: Low spots are depressions because of uneven
levelling of concrete. They effect drainage of slab.

Fig. 6.1.5. Low spots

•

Pop-outs: It is a conical fragment that breaks out of the
surface of the concrete leaving a hole that may vary in
size.
Fig. 6.1.6. Pop-outs

•

Spalling: It occurs because of presence of water inside
concrete which causes the concrete to peel off. It
appears as circular or oval depressions on surfaces or as
elongated cavities along joints.
Fig. 6.1.7. Spalling

6.1.3 Different Types of Waterproofing Works
Waterproofing works is carried out for W.C, bathroom, terrace, sloping roofs, water tanks, basement, and
swimming pools.

140

Mason General

Different types of waterproofing works are given below:
1.

Brick Bat Coba Method: Brick Bat Coba Method:
Brick Bat Coba Method: It is carried out by placing
and levelling broken bricks and aggregates and
covering them with concrete of thickness 80-100 mm.
Concrete can be either of lime or cement mixed with
waterproofing compound. This is useful for giving
the surface the required slope so that the water is
drained-out quickly.

Fig. 6.1.8. Brick Bat Coba Method

Waterproofing with brick bat coba is carried out by first cleaning the RCC slab. All loose particles,
dust and debris are cleared off. Cement slurry mixed with waterproofing compound is spread on the
cleaned surface and filling up uneven surface is carried out.
2.

Cement / Lime based waterproofing: This type of
waterproofing involves coating the surface with
cement lime mortar. This also results in increase in
heat insulation.

Fig. 6.1.9. Cement/Lime Based waterproofing

3.

Silicon based impregnators: This type of
waterproofing is popular as it is easy in application
and is economical. It finds application for aesthetic
purpose as it is transparent in use and is used in
stone masonry and brick masonry where there is no
plaster.

Fig. 6.1.10. Silicon Based Imprenators

4.

Waterproofing adhesives for tiles, marble, granite:
For this type of waterprrofing, chemical agents like
waterproofing adhesives are used for fixing tiles,
granite on various structures.

Fig. 6.1.11. Waterproofing Adhesives
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6.1.4 Sketches for Waterproofing Works

Fig. 6.1.12. Waterproofing works

With reference to the sketch given, this shows:
•
•
•

A cross section of brickbat coba waterproofing over flat roof slab.
Water proofing layer need to be given slope and finish with vata at junction.
Top of proper wall surface to provide with DPC (Damp proof course) sloping towards inner face of
roof/terrace.

Quantities of material required for 1 cum waterproofing on flat surface in CM 1:4
•
•
•
•
•
•
•
•
•

Total Quantity required = 1.00 cum
Brick bats = 65 percent of 1.00 cum = 0.65 cum = 22.96 cft say 25 cft
Cement mortar = 1.0– 0.65 = 0.35 cum
15 percent more for voids and 33 percent more as dry quantity.
Wet cement mortar = 0.425 cum
Dry quantity = 0.5353 cum ( 33% more )
Cement required = 0.5353 / 5 = 0.1076 cum = 3.05 bags say 3.00 bags
Sand = 0.1076 x 4 = 0.42824 cum= 15.13 cft say 16.00 cft
(Conversions used: 1 brass = 2.83 cum= 100 cft and 1 bag of cement = 0.035 cum)

Summary of materials required for 1.00 cum of brick bat coba w/p in CM 1:4
Brick bats = 25 cft, Cement = 3 bags and Sand = 16 cft

6.1.5 Standard Practices for Waterproofing  Work
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

The good quality material is selected.
The brick bats are soaked in water before use.
The brick bat are placed on the edge and not flat.
Proper gaps are maintained between the brick bats.
The slope of the brick bat coat are checked, towards the trap.
The waterproofing compound is mixed in the mortar, for every stage of work.
The top coat is carried out in one stroke.
Proper finishing is done near traps and spouts.
Each stage is checked for leakage, by flooding it with water.
The waterproofing of the terrace is cured with the ponding method.
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Exercise
1.

Identify the picture and name.
a. Name the waterproofing method used in the pictures below

i.

ii

iii.

2.

Choose the correct option
a. Waterproofing method that increases heat insulation
i. Silicon based impregnators
ii. Cement / Lime based waterproofing
iii. Brick Bat Coba Method
b.

Waterproofing method that involves laying of bricks evenly
i. Silicon based impregnators
ii. Cement / Lime based waterproofing
iii. Brick Bat Coba Method
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UNIT 6.2: Tools and Materials used for Waterproofing
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Select appropriate tools and materials for waterproofing
Identify the types of defects present on concrete surface for waterproofing
List the various waterproofing compounds used for waterproofing work

6.2.1 Tools used in Waterproofing
Tool

Image

Use
Faulty and patchy concrete surface is cleaned with wire
brush and then air compressor is used or water jet to
completely remove dust.

Air
Compressor

Fig. 6.2.1. Air compressor

Trowel
Fig. 6.2.2. Trowel

Trowel helps you to pick up the mortar and spread it evenly
while laying the blocks. The common masonry trowel is
triangular in shape, the size of which varies from 10 to
20 cm in width and up to 28 cm in length. The pointing
trowel used for pointing and striking joints, is smaller in
size and varies from 8 to 16 cm in length and 5 to 8 cm
in width.
Rollers are used to apply waterproofing compound on
masonry surface.

Rollers

Fig. 6.2.3. Rollers

Used to apply waterproofing compound (mixed in cement
slurry) on the waterproofing surface.
Brushes are also used to clean the surface of loose stone,
dirt and dust.

Brushes

Fig. 6.2.4. Brush
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Tool

Image

Use
All sharp extensions are grinded with angle grinder or
electrical grinder before waterproofing.

Angle grinders
Fig. 6.2.5. Angle Grinders

Shovels are used to break corners and uneven surfaces
where the area is huge.

Shovels
Fig. 6.2.6. Shovel

Approximately 12 mm diameter holes in the concrete is
created using electric drill in a grid pattern at required
spacing as per the site conditions but in no case exceeding
1 mtr.

Electric drills
Fig. 6.2.7. Electric Drills

The concrete mixer is a machine which can mix large
quantity of cement, water, coarse aggregates and sand to
produce concrete for ready use.

Concrete
mixer
Fig. 6.2.8. Concrete Mixer

The wheelbarrow is convenient for easier transport of
smaller loads of sand, cement, mortar, bricks or other
building materials at the site without the use of powered
machines.

Wheelbarrows
Fig. 6.2.9. Wheelbarrows

Honey comb areas on concrete surfaces are scrapped by
knife to smoothen the surface.
Knives or
cutting blades
Fig. 6.2.10. Knives or Cutting
Blades

Hammer is used for breaking or spliting masonry units.
Hammers
Fig. 6.2.11. Hammer

It is used to give the concrete floor a finished texture. It
provides a durable, high-traction surface.
Brooms
Fig. 6.2.12. Broom
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Tool

Image

Use
All dust, dirt and loose plaster from damp surfaces are
effectively removed through vacuum cleaner.

Vacuum
cleaner

Fig. 6.2.13. Vacuum Cleaner

Straight edge
Fig. 6.2.14. Straightedge

Straight edge is a tool used to check the flatness/
straightness of surface or lines. The commonly used
straight edge is hollow, rectangular in shape, the length
of which can be up to 500 cm and width from 4.5 cm to
3.5 cm.

Tools used for Checking Line and Level Alignment
Tool

Image

Use
Sprit level is used to check the levelling of horizontal
surface.

Spirit Level
Fig. 6.2.15. Spirit Level

Use the plumb to check the verticality of a wall or column.
While dropping the Plumb, make sure that the tip is not
tilting

Plumb bob
Fig. 6.2.16. Plumb bob

Nylon rope helps you to ensure that bricks are aligned
properly in the form of a mason’s line.
Line Thread
Fig. 6.2.17. Line thread

Mason’s square is used to set the right angles. Also, used
for testing corners during plastering.
Mason’s
square
Fig. 6.2.18. Mason’s Square
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6.2.2 Safety Gears used in Waterproofing
Personal Protective Equipment (PPE)
While carrying out waterproofing work, workers need to wear Personal Protection Equipment (PPE).
These are necessary to protect the skin of workers particularly from heat of hydration when cement and
water are mixed or from vapour of chemicals (if used for bond coat or membranes etc.)

Protective

Safety

Reflective

Safety

Protective

Dust
Earplug

Fig. 6.2.19. Safety gears

6.2.3 Materials used for Waterproofing
Type of Waterproofing Materials
Waterproofing materials are subdivided based on their purpose into anti seepage, anticorrosion and
hermetic and based on material into asphalt, mineral, plastic, and metallic.
•
•
•
•

Asphalt waterproofing materials are used in the form of petroleum bitumens with mineral powder,
sand and crushed stone.
Mineral waterproofing materials are prepared with a base of cements, clay, and other mineral
binding agents. Used in anti-seepage protection for painted and plastered coatings.
Plastic waterproofing materials are used for painted, plastered and glued waterproofing of surfaces.
Used for sealing of deformation joints
Metallic waterproofing materials include metals such as copper, steel, brass, lead, and stainless
steel sheets. They are used for surface waterproofing. They seal joints with deformation in critical
areas like storage tanks, dams, etc.
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6.2.4 Types of Waterproofing Compounds
Waterproofing chemicals are compounds which are mixed with cement at the time of concreting, to
act as a protective barrier and prevents water penetration and provides concrete with long lasting water
proofing property.. Few chemical compounds used in waterproofing works are:
•
•
•
•
•
•
•

Tar/bitumen based compounds
Inorganic compounds with little percentage of chlorides and sulfates
Acrylic based compounds
Epoxy Resins
Polysulphides
Polyurethanes
Silicones

Exercise
1.

Identify the picture and name.

148

Mason General

UNIT 6.3: Laying of Waterproofing Course
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Demonstrate how to prepare the surface for waterproofing
Describe the procedure for laying out waterproofing course
Describe the application procedure of cementitious mixture

6.3.1 Cementitious Waterproofing Works
Cementitious Waterproofing
•
•
•

Cementitious materials are used for waterproofing.
They are readily available easy to mix and apply
It gives better bonding and a more solid and durable coating.

Advantages of cementitious waterproofing
•
•
•
•
•

Resistance against excess water and long term weathering,
Higher load-carrying capacity
Excellent permeability to water vapors.
Non-toxic and can be applied on damp or wet surfaces,
physical properties are less dependent on temperature.

Disadvantage of cementitious waterproofing
•

Non tolerance of any crack movements or joints as cement used is not capable of stretching.

6.3.2 Laying cementitious waterproofing course
Preparing the Surface before Waterproofing
The surface is prepared in the following manner before waterproofing:
1.
2.
3.
4.

All dust, dirt and loose matter to be removed with wire brush, vacuum cleaner or water jet from
concrete surface.
Cracks should be filled with cement
Expansion joints should be treated as per standard practice
Surface should be thoroughly cleaned with water.

Fig. 6.3.1. Cleaning the surface with vacuum cleaner

Fig. 6.3.2. Cleaning the surface with wire brush
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Fig. 6.3.3. Cleaning the surface with water jet

Fig. 6.3.4. Filling the cracks

5.
6.
7.
8.
9.

All cracks should be developed to a “v” cut.
All honey comb in plaster to be hacked and chiselled.
All rough surfaces, sharp angles should be chiselled and a smooth finish should be given.
All brick surface should be properly pointed.
After damage repairing is done, all surfaces should
be properly plastered and smoothly finished.
10. When waterproofing is done to new concrete
surface, the surface should be properly cured.

Fig. 6.3.5. Pointed bricks

6.3.2.1  Surface Preparation for Terrace Waterproofing
Steps to be followed for preparing surface for terrace waterproofing:
STEP 1: Clean the roof surface and remove extra mortar by using chisel.
STEP 2: Thoroughly clean the surface/roof on which brick bat coba is to be applied.
STEP 3: Make a slurry by adding one bag of cement to hundred litres of water and stir it.
STEP 4: place and spread the slurry on the roof surface covering the surface completely.
STEP 5: Check the grading of the sand.
STEP 6: Check the terrace door level. Ensure there is enough margin (15cm approximately) for 		
waterproofing is left from the bottom side.
STEP 7: Check the level.
STEP 8: Ensure the rainwater pipe is bent in the correct position.
STEP 9: Stack the brick bats on the terrace and soak them in water before use.
STEP 10: Check all the tools and materials are handy.

6.3.3 Line and Level Alignment
•
•

Fix the slope from lowest point to the drainage outlet by using line thread fixed in a slope of 1:125.
Cover drainage/rain water outlets with gunny bags to prevent cement slurry from entering them.
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6.3.3.1 Procedure for Preparing Waterproofing
Cement Mortar Mixture
STEP 1
Ensure all the ingredients like cement, sand are dry mixed
thoroughly
STEP 2
Add water to cement sand mix to make mortar of proper
consistency. Wash the ingredients thoroughly to remove
chemicals and dust
STEP 3
Dilute the waterproofing compounds with water and mix
with wet cement mortar

Fig. 6.3.6. Mixing all the ingredients

STEP 4
Follow manufacturer’s specification specimen for the process
STEP 5
Prepare cement concrete in ratio of (1:2:4) i.e. cement: sand: coarse aggregate
STEP 6
For normal plastering the cement mortar mixed is generally with the ratio of 1:3 or more

6.3.3.2 Procedure for Application of
Cementitious Mixture

STEP 1: First the level at which Damp Proof Course (DPC) is to be carried out is chosen
STEP 2: Use special saw to mark the level from which the old plaster is to be removed.
STEP 3: Lay (bitumen) the damp proofing membrane, after removing some brick and plaster.

STEP 4: Carry-out the procedure of cutting plaster and laying waterproofing material till whole wall is
completed.
STEP 5: Next, re-plastering and pointing is done.
STEP 6: Then, apply protective paint.

6.3.4 Laying Brick Bat Coba Coat
The most common use of brick bat coba is in waterproofing of roofs, terraces particularly RCC. In this
method the brick bats are put on roofs. In this method the brick bats are put on roofs in a given slope
and then filled with mortar containing waterproofing compound. Slope is provided in the construction to
drain away water.

6.3.4.1 Preparation before Laying Brick Bat
Coba Coat
STEP 1

Fix a line thread in a slope 1:150 starting from the lowest point of rainwater down-take and by keeping a
minimum thickness of 65mm, below the rainwater outlet.
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STEP 2
Fix bricks bats in cement-mortar layer of 1:6 proportion in a slope of 1:150 with the water proofing
compound.
STEP 3
Fill the cement –mortar 1:4 with water-proofing compound in the brick bat joints.
STEP 4
The brick bats should be soaked in water prior to use.
STEP 5
If the work is incomplete at the end of the day and if joints are
required for the next day’s work then provide brick bats in staggered
manner at the end of same day.

Fig. 6.3.7. Dampening of brick bats

STEP 6
Fix small pieces of brick bats along with 20mm metal for rounding at
the bottom of the parapet wall.
STEP 7
Take proper care for achieving the round shape near the rain water
pipe.
STEP 8

Fig. 6.3.8. Fixing of small pieces

Cover drainage/rain water outlets with gunny bags to prevent cement
slurry from entering them.
STEP 9
Cure the brick bat for at least seven days.

6.3.4.2 Process of Transferring Levels on Floor for
Maintaining Desired Slope
STEP 1: Levels at certain intervals are calculated. (30cm x 30cm squares are marked with thread line).
STEP 2: These levels are marked on surface by nails.
STEP 3: Thread is tied to the nail.
STEP 4: Finishing course is applied maintaining the thickness equal to that of thread

6.3.4.3 Procedure for Laying Brick Bat Coba Coat
STEP 1
Spread cement-mortar mixed with water proofing compound over
the placed brick bat coba.
STEP 2
Spread the cement mortar over the brick bat coba to a specified
depth.
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STEP 3
Carry out levelling of the surface using float or a suitable tools up to 1" thickness.
STEP 4
Apply thick cement slurry over the levelled surface, along with the waterproofing compound for a smooth
finish.
STEP 5
Polish the surface with metal float
STEP 6
Make vertical and horizontal lines at an interval of 30cm x 30 cm,
using a line thread of minimum 3mm thickness to avoid cracking of
the top layer

Fig. 6.3.10.

STEP 7
Clean and cure the final coat.

Fig. 6.3.11. Curing the surface

Points to be remembered for brick bat coba waterproofing are:
1.

2.

The surface of waterproofing should be cured for seven
days by ponding method to avoid any shrinkage cracks and
swelling.
Make provision of plastic sheet to protect waterproofing in
case of occasional rain.

Fig. 6.3.12. Curing by ponding method

6.3.5 Do’s and Don’ts in Waterproofing
Dos
•

•
•
•
•

Select the type of waterproofing appropriately, keeping in mind
performance required of that particular wet surface (bathroom/
terrace/basement wall/water tank wall).
Do prepare surface properly
Do mix chemicals as per manufacturer’s guidelines
Give proper slope during finish
Do provide sufficient curing
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Don’ts
•
•
•

Do not expect waterproofing layer to perform
structural load carrying member.
Do not forget to insert cut-outs or place sleeves
where ever necessary
Do not forget to give proper treatment at joints.

Exercise
1.

State whether the following statements are true or false.
a. Use incompatible Waterproofing materials
b. All cracks should not be developed to a “v” cut
c. Surface should be thoroughly cleaned
d. When waterproofing done to new concrete the surface should be properly cured
e. Curing is done by ponding method
f. Brick bats should not be soaked in water before laying.

Notes
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7. Build Structures using
Random Rubble
Masonry
Unit 7.1 – Introduction to Rubble Masonry
Unit 7.2 – Laying out Coursed and Un-coursed Random Rubble Masonry
Unit 7.3 – Procedure for laying Course of Dry Rubble Masonry
Unit 7.4 – Pointing in Stone Masonry
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Determine the types of rubble masonry
List the tools used in rubble masonry
List the types of coursed and un-coursed rubble masonry
Recognise the types of plaster and mortar requirement as per specification
List the types of adhesives used on the base
List the types of stones used in rubble masonry
Explain the methods of stone work and finishing in rubble masonry
Explain the preparation of sub base for random rubble masonry.
Recoginise how to perform visual checks on materials.
Describe preparatory activities required before building of wall of random rubble masonry
Demonstrate the procedure for laying course of dry rubble masonry
Demonstrate the procedure for laying course of dry rubble masonry
Explain the importance of pointing
List the types of pointing works
Identify pointing and raking tools
Explain the procedure to prepare mortar mix used for pointing
Explain the procedure to carry out different pointing work
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UNIT 7.1: Introduction to Rubble Masonry
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.

Determine the types of rubble masonry
List the tools used in rubble masonry
List the types of coursed and un-coursed rubble masonry
Recognise the types of plaster and mortar requirement as per specification
List the types of adhesives used on the base
List the types of stones used in rubble masonry
Explain the methods of stone work and finishing in rubble masonry

7.1.1 Different Types of Coursed and
Un-coursed Rubble Masonry Works
Based on the type of stones used, stone masonry can be classified into two categories.
•
•

Rubble Masonry
Ashlar Masonry

Rubble Masonry is basic form of stone masonry using rough,
irregular shaped stones.
•

•

Rubble Masonry is used for the construction of small low
height walls, cost-effective residential buildings, go-downs
and boundary walls.
The amount of mortar required for binding these stones is
comparatively high, as there are many large gaps formed
between the stones.

Fig. 7.1.1. Rubble Masonry

Ashlar masonry is constructed using fine dressed stones. It is
stronger, costlier, and superior quality masonry work.
•

•

This is built using stones that are precisely dressed and fixed
to perfection with uniform joint thickness of approximately
3mm.
BY arranging the stone blocks in various patterns, different
types of appearances can be obtained.
Fig. 7.1.2. Ashlar Masonry

Stone Masonry

Rubble Masonry

Ashlar Masonry

Coursed rubble Masonry

Ashlar fine Masonry

Un Coursed rubble Masonry

Ashlar Chamfered

Random rubble Masonry

Ashlar Facing
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Random rubble masonry uses irregular, rough, undresses or hammer dressed stones. This masonry
consumes lot of mortar as spaces left in irregularities of stone blocks are filled with mortar and small size
stone chippings.
Un-coursed Random Rubble Masonry
•
•

The random rubble masonry in which stones are laid without forming courses is known as un-coursed
random rubble masonry.
Rubble Masonry is used for the construction of small low height walls.

Coursed Random Rubble Masonry
•
•

The random rubble masonry in which stones are laid in layers of equal height.
Used in construction of residential buildings, warehouses, boundary walls etc.

7.1.2 Types of Stones in Rubble Masonry
Stone Selection
The selection of stone depends on the following factors.
•

Aesthetics like colour, pattern and surface appearance are considered for stone used in building
interiors.
• For exterior use, the history of performance of a stone in the local environment
• Durability is also an important factor.
• Properties like Density, Water absorption, Compressive strength, Abrasion resistance are also
considered.
Type of Stones Used in Rubble Masonry
Igneous stones
•
•
•

Granite is one of the hardest stones.
Used where strength and durability is required.
Used for purposes like Kerbstones, countertops, flooring
and breakwaters

Fig. 7.1.3. Igneous Stones

Metamorphic Stones
• Marble is metamorphic rock produced from lime stone.
Fine stone
•
•

•

It is used for sculptures.
It is present in various colours ranging. Marble was
traditionally used in churches and building for aesthetic
appeal.
Slate is widely used for the construction of memorials
because it is sharp grained and names can be written on
it. Slate can be easily split into thin plates .this makes it
suitable for use as roofing material.
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Sedimentary stones
•

Some of the examples are limestone and sandstone.

Fig. 7.1.5. Sedimentary Stones

7.1.3 Basic Methods of Stone Work and
Finishing in Rubble Masonry

In this masonry, stones are not dressed. This masonry consumes lot of mortar as spaces left in irregularities
of stone blocks are filled with mortar and small size stone chippings.
Coursed Random Rubble Masonry
•
•
•
•
•
•

Stones are laid in somewhat level courses.
Headers of one coursed height are placed at certain intervals.
Stones are undressed but selected regular stones and hammer dressed.
Used for construction of residential buildings, go downs, boundary walls etc.
Stones are picked up from heap of stones and fitted in the course.
More than one stone may be used to obtain the full height of the course.

Fig. 7.1.6. Coursed Random Rubble Masonry

Un-coursed Random Rubble Masonry
•
•
•
•
•
•
•
•
•

Irregular stones are layed in non-uniform manner so that courses are not formed.
Stones are laid without forming courses.
The roughest, weakest and cheapest type of masonry and is of varying appearance.
Stones used are of different sizes and shapes.
Stones used are picked at random from the heap and used wherever they fit in.
Projecting corners are knocked off and edges are made smooth.
Joints in this un-coursed random rubble masonry are filled flush ,and vertical joints are not in plumb.
At corners and jamb, large stones are used for increasing strength.
Used for the construction of small low height walls.
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Fig. 7.1.7. Un-Coursed Random Rubble Masonry

Ashlar Fine Masonry
•
•
•
•

The stone used are fine dressed and are of same height in a course.
Face of stones is perfectly chiselled.
Height of the courses uniform with minimum being 30cm.
Since stones are of similar sizes, all courses are of same height.

Fig. 7.1.8. Ashlar Fine Masonry

Ashlar chamfered Masonry
•

In this type of ashlar masonry, the edges of exposed stones are bevelled or chamfered to an angle of
450 for depth of 2.5 cm or more.

Fig. 7.1.9. Ashlar Chamfered Masonry

Ashlar Facing
•
•
•
•
•
•

It uses a composite type of stone construction where chamfered and
dressed stones are used in the face side.
The backing portion can be filled either by bricks or rubble or by
concrete.
Height of the course is never kept less than 20 cm. and the width of
each stone is about 1½ times its height.
Bed joints of all the stones are dressed and square.
For walls upto 60 cm in thickness, the bond stones should extend for
the full thickness of the wall
For walls more than 60 cm thickness, the bond stones should overlap
each other by 15 cm.
Fig. 7.1.10 . Ashlar Facing
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Flint Masonry
•
•
•
•

Stones laid are small in size.
Thickness varies from 8 cm to 15 cm.
Length from 15 cm to 30 cm.
Buildings near coasts are constructed of walls with rounded flints procured from sea beaches.

Fig. 7.1.11. Flint Masonry

Dry Rubble Masonry
•
•
•

Construction is similar to coursed random rubble masonry except that no mortar is used in it.
Dry masonry may be coursed or un-coursed.
For the bottom or foundation courses, large and selected stones are used.

Fig. 7.1.12. Dry Rubble Masonry

Exercise
1.

Fill in the blanks
a.

boundary walls.

masonry is used in construction of residential buildings, storage houses and

b.

used for the construction of small low height walls

c.

may be coursed or un-coursed

d.

Construction is similar to coursed random rubble masonry except that no
mortar is used in it
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2.

Identify the type of masonry in the picture given below

Notes
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UNIT 7.2: Laying out Coursed and Un-Coursed Random 			
Rubble Masonry
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Explain the preparation of sub base for random rubble masonry.
Recoginise how to perform visual checks on materials.
Describe preparatory activities required before building of wall of random rubble masonry
Demonstrate the procedure for laying course of dry rubble masonry

7.2.1 Tools used for Rubble Masonry
Tool

Image

Use
Measuring tape is used to measure the rods.

Measuring
tape

These are available in 3M, 5M, 15M and 30M.
Fig. 7.2.1. Measuring tape

Drill bits are cutting tools used for cutting holes or
removing materials to cut holes in circular manner.
Drill bits are of various shapes and sizes as per the
different type of holes cut and materials used.

Masonry Drill
Bits
Fig. 7.2.2. Masonry Drill Bits

Trowel helps you to pick up the mortar and spread it
evenly while laying the blocks.
Trowel

Fig. 7.2.3. Trowel

Straight edge is a tool used to check the flatness/
straightness of surface or lines. The commonly used
straight edge is hollow, rectangular in shape, the
length of which can be up to 500 cm and width from
4.5cm to 3.5 cm.

Straightedge
Fig. 7.2.4. Straightedge

The purpose of the level is to maintain level vertically
or horizontally.
Level
Fig. 7.2.5. Level
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Tool

Image

Use
Used for scraping, especially for removing dirt, paint,
or other unwanted matter from a surface.

Scrapers

Fig. 7.2.6. Scrapers

A hand tool having a heavy round/square head at
one end and chisel edge on other end for cutting and
breaking stone ,brick units.It weighs roughly 1kg to
1.5 kg.

Masonry
hammer
Fig. 7.2.7. Masonary hammer

A hand tool used to cut and shape stone, bricks,
wood, metal etc. It is usually 6 cm to 12 cm wide.
Chisel
Fig. 7.2.8. Chisel

Raking tools are used for removal of mortar from the
joints
Raking tools
Fig. 7.2.9. Raking tool

Pointing tools are used to fill and finish masonry
joints with mortar or cement
Pointing tools
Fig. 7.2.10. Pointing tool

7.2.2 Type of Plasters and Mortar used in Rubble Masonry
As per the specification and aesthetic requirements.
•
•
•

Mud mortar is used in rural areas.
Lime mortar is the most commonly used and most efficient mortar.
Cement mortar is used for basement or sites subjected to water logging, seepage etc.

7.2.3 Type of Cement Paste and Adhesives
1.
2.
3.

Organic solvent adhesive: These are applied on surface of two stones and allowed to dry before
pasting together.
Latex adhesive: They are natural adhesives and are rubber based like glue.
Water dispersed adhesives: They are natural bonding material and can be washed off by water.
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7.2.4 Preparing Sub Base for Random Rubble Masonry
•
•
•
•
•
•
•

Locate the job site and the reference points from where you need to build the random rubble masonry.
Then, clean the site. Take care not to breathe-in the dust.
Carry out watering and ramming of the site to ensure compaction of soil.
Once the cleaning is done, mark the proposed site with chalk powder.
Set up the line. Note that the line must be longer than the wall.
Pull the line tightly in order for it to be straight.
With the help of nails, fix the line to the reference points

7.2.5 Visual Checks on Materials
•

The stone shall be free from defects like cavities, cracks, flaws, sand holes veins, patches of soft or
loose materials, etc.
Cement used for mortar should be free of lumps
Sand used for mortar shall be free of organic impurities and sieved as per grade requirement.

•
•

7.2.6 Dressing Stones to Prepare for Sides, Edges and Bed
1.
2.

Stones from quarry are cut into small pieces
Stones are dressed and chiselled very little to knock off very rough angles.

Side
Face
Fig. 7.2.12. Dressed stone

Bed
Fig. 7.2.13. Cutting of stones

7.2.7 Stones used in Construction
The following shapes of stones are used in construction
Line Stones
Stones used between corner stones are called line stones. They can be plain surfaced.
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Corner Stones
Stones used at corners are corner stones. The two
faces of corners are squared and shaped to a plain
surface.

Fig. 7.2.14 Corner stone

7.2.8 Mortar Mix for Random Rubble Masonry
Proportion of Mortar
• Masonry in cement/lime mortar 1:8
• Masonry in cement/lime mortar 1:6
• Masonry in cement/lime mortar 1:4
• Masonry in cement/lime mortar 1:2 etc.
(1 stands for cement/lime and 8, 6, 4, 2 stands for sand)

Fig. 7.2.15 Cutting of stones

7.2.9 Estimation of Amount of Material Required
for Random Rubble Masonry
•
•
•
•

Quantity of rubble depends on the size of structure and the size of stone, the type of bond and the
shape of the rubble stones (dressed, undressed,)
Take a tolerance of 30% wastage for un-coursed and 20% wastage for coursed random rubble.
Amount of sand and cement depend on the size of structure, type of masonry and type of mortar
used.
Water is required for wetting of stones and for preparation of mortar.
Type

Undressed rubble stone
masonry

Approximate width of the
joints
10 mm to 40 mm

Material required for 1m3
finished wall
Stones: approximately 1.3 to
1.5 (including wastage)
Mortar = 1:6
Cement = 85 Kg
Sand = 0.35 m3

Fig. 7.2.16 Undressed rubble stone
masonry
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Type
Dressed rubble stone masonry

Approximate width of the
joints
10 mm to 25 mm

Material required for 1m3
finished wall
Stones: approximately 1.3 to
1.5 (including wastage)
Mortar = 1:6
Cement = 85 Kg
Sand = 0.35 m3

Fig. 7.2.17. Dressed rubble stone
masonry

7.2.9.1 Procedure for Laying Course and
Un-course Random Rubble Masonry
Steps to construct a stone wall:

Fig. 7.2.18 Wear the safety equipment

Fig. 7.2.19 Materials and tools needed

STEP 1

STEP 2

Wear the safety equipment.

Gather the materials and tools needed.

STEP 3
Mark and clean the job site.
STEP 4
•
•
•

Apply a layer of mortar on the row of stones.
Spread it evenly with a trowel.
Using a tube level, check if the mortar layer
is levelled.
Fig. 7.2.20 Apply a 3 cm thick layer of mortar

169

Participant Handbook

STEP 5
•
•

•
•

Wet the stones before use.
Each stone to be placed in close proximity to
already placed stones to avoid thick mortar
(should be less than 2 cm.)
Lay a row of stones over this layer of mortar.
Place one more row of stones behind the
front row.
Fig. 7.2.21 Put the stone in position

•
•
•
•

Place stone in a suitable arrangement so as face stones are in staggered position thereby avoiding
long vertical joints.
Use a plumb to check the evenness of the edges of the front row.
Gently release the plumb down from the front row up to the lower row of stones.
Use the nylon rope to ensure that the stones are properly aligned.

Fig. 7.2.22 Check the vertically with the
plumb bob or spirit level

Fig. 7.2.23 Remove any smears of mortar

STEP 7

STEP 6
•

Pour mortar in between and over these two
rows of stones.

•
•

Cover the front surface of the stones with a
layer of mortar.
Spread the mortar evenly with a trowel.

7.2.10 Importance of Bond Stones and Jambs
Bond Stones
Bond stones or through stones are stones that are of full size and go through in the wall of random rubble.
They are well distributed and arranged in a staggered fashion in successive courses
The intervals of through stones shall be 150 cm to 180 cm in each course.
Through stones of full length equal to wall thickness should be used in every 600 mm lift at not more than
1.8 m apart horizontally
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Bond headers

Fig. 7.2.24 Bond Stones

Alternative to bond stone
In case of non availability of full length stones ,stones in pairs, each of about 3/4 of the wall thickness may
be used in place of one full length stone so as to provide an overlap between them,

Fig. 7.2.25 Alternative to bond stone

•
•

In place of through stones, bonding elements of steel bars 8 to 10 mm φ in S-shape or as a hooked
link may be used with a cover of 25 mm from each face of the wall, F
Alternatively, wood bars (preserved through seasoning and chemical treatment) of 3.8 cm x 3.8 cm
cross-section or equivalent may be used for the through stones.

Quoins are the corner stones of a wall.
•
•

Quoins are dressed differently from the other stones.
In order to achieve desired strength, the quoins stones should be equal in size to the largest stone
used in the wall.

•

Bricks are sometimes used in rubble-stone wall to act as quoins.

Fig. 7.2.26 - Corner Stone made of bricks
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Jamb Stones
•
•

Jamb stones are the stones in the sides of a door or window opening
To ensure good bond the alternate ones should extend through the

Fig. 7.2.27 Cutting of stones and jambs

7.2.11 Do’s and Don’ts in Random Rubble Masonry
Dos with Respect to Stone Masonry
For a good stone masonry:
•
•
•
•
•
•
•
•

•

•
•
•
•
•
•

Always use hard stones in masonry.
Use strong and durable stones in masonry.
Use the stones that are of uniform and pleasing shade.
Use stones with polished edges.
Always use the stones that are dressed at quarry stage.
As the stability of wall is dependent on the foundation or bearing of stone, it is advisable to use
straightest, largest stone as footing course.
First the corners of the wall are built up to a height of about 1m, making sure that outer and inner
faces are plumbed and squared.
The corners must be of large stones that will bond the two walls together in the best manner to resist
strain. Additional strength may be given to the wall by the addition of galvanized iron or wire bonds,
especially if small stones are used
When the corners are up, the building can now continue by fixing two lines (rope) in and outside the
wall. The purpose of those lines is to guide the masons during laying, and they should be 2 mm away
from the face of the wall. The shaped line stones are then laid in a mortar-bed to the line and then
checked for alignment.
After a thorough check small stones (spalls) are laid into the interior cavities and filled with mortar to
tie the two faces (lines) together. These interior cavities are known as hearting
Bond stones (trough stones) should cover the thickness of the wall at frequent intervals of not over
1.50 m. Their ends should be dressed to conform to the wall on either side
Minimum length of a bond stone is 1/3 of the wall thickness
Headers should extend not less than 2/3 the thickness of the wall
The largest stones should be used for the lowest courses!
Stratified stones should be laid on their natural beds (Sandstones)
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Don’ts with Respect to Stone Masonry
For a good stone masonry:
•
•
•
•
•
•
•

Do not use stones with cracks and patches. Always use hard stones without any cracks on them.
Do not use the wet stones, as presence of moisture makes the stones soft and results in early decay.
Always use dry stones.
Do not use broken stones in construction as there is a chance of collapse. Use stones of good size
and shape.
Do not use small stones for construction as it leads to larger number of joints. Always use large
stones.
Do not select stones with inconsistent thickness as it results in improper bonding. Use stones of
consistent thickness.
Do not use stones having holes as moisture from air escapes into the stones. Use good quality stones
without any holes in them.
Do not select the stones that absorb water

Poor Bending

Incorrect

Correct

Incorrect

Correct
Laying Stone Bonds
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Bond
Stones

Incorrect

Correct

Fig. 7.2.28 Do’s and Don’ts in Random Rubble Masonry

Exercise
1.

Match the column
Tool

Use

a.

Scribers

helps you to pick up the mortar and spread it evenly while laying the blocks

b.

Measuring Tape

used to measure the rods

c.

Trowel

used in metalworking to mark lines on work pieces, prior to machining

2.

State whether the following statements are true or false
a. Mud mortar is used for basement or sites subjected to water logging .
b. Properties like Density, Water absorption, Compressive strength are considered while selecting
a stone.

3.

Choose the correct option
a. mortar is used in rural areas
i. Lime mortar
ii. Mud mortar
iii. Cement mortar
b.

natural adhesives and are rubber based like glue
i. Latex adhesive
ii. Organic solvent adhesive
iii. Water dispersed adhesives
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UNIT 7.3: Procedure for Laying Course of Dry Rubble Masonry
Unit Objectives
At the end of this unit, you will be able to:
1.

Demonstrate the procedure for laying course of dry rubble masonry

7.3.1 Dry Rubble Masonry and its Uses
•
•
•
•
•

•
•
•
•
•

Construction is similar to coursed random rubble
masonry except that no mortar is used in it.
Used for temporary works.
Dry masonry may be coursed or un-coursed.
For the bottom or foundation courses use large,
selected stones.
Locking of stones is done carefully, so that the
interlocking between them is strong and prevents
slippage.
All courses are laid with bearing beds parallel to the
natural bed of the material.
Fig. 7.3.1. Dry Rubble Masonry
Sand is used for the initial bedding.
Face joints shall not exceed one inch in width.
If laying dry rubble masonry, care is taken as to each stone bears firmly on the underlying course at
not less than 3 separate points.
Chink open joints, both front and rear, with spalls fitted to take firm bearing upon their top and
bottom surfaces, to secure firm bearing throughout the stone length.

7.3.1.1 Procedure for Laying Dry Rubble Masonry
STEP 1
The site has to be cleared of debris and bushes.
STEP 2
Lay the wall layout on ground. i.e right angle has to be set and flat level achieved.
STEP 3
Choose the stone.
STEP 4
Lay the largest and biggest stone at bottom and at angles. Lay all courses with bearing beds parallel to
the natural bed of the material. Use sand for the initial bedding. Ensure that face joints shall not exceed
one inch in width.
STEP 5
Make sure that each stone bears firmly on the underlying course at not less than 3 separate points.
STEP 6
Keep the necessary options to insert dowels and jams in wall.

175

Participant Handbook

Fig. 7.3.2. Bed layer is laid

Fig. 7.3.3. Dry rubble masonry wall

STEP 7

STEP 8

Lay the stones irregularly, but see that
vertical joints are staggered.

Verticality of wall should be checked thoroughly by
vertical plumb bob

STEP 9
Adequate curing is to be done.

Exercise
1.

What Dry Rubble Masonry?

2.

List the steps involved in constructing dry rubble masonry.
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UNIT 7.4: Pointing in Stone Masonry
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Explain the importance of pointing
List the types of pointing works
Identify pointing and raking tools
Explain the procedure to prepare mortar mix used for pointing
Explain the procedure to carry out different pointing work

7.4.1 Pointing Works and its Importance
Pointing is required to:
•
•
•

Improve the appearance of the entire structure
Protect the exposed mortar joints from the effect of atmospheric action
Rectify defective workmanship

7.4.2 Types of Pointing Works
Various types of pointing in stone masonry and its application includes:
1.
2.
3.

Flush pointing
Weathered pointing
Ribbon pointing

1.

Flush Pointing
• Raked joints are finished flush with the face of the bricks of the masonry.
• This pointing does not give a good appearance.
• Simple and commonly used.

Fig. 7.4.1. Flush Pointing
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2.

Weathered Pointing
• V-shaped projection is formed at the centre
of the finished surface of pointing plaster.

Fig. 7.4.2 - Weathered Pointing

3.

Ribbon pointing
• Ribbon pointing is somewhat like tuck
pointing used to give a finished look.

Fig. 7.4.3. Ribbon Pointing

7.4.3 Pointing and Raking Tools
Tools used in Pointing
•
•
•
•
•

Stiff brush
Soft brush
Pointing trowel
Pointing bar
Hose/buckets/plastic drums

Fig. 7.4.4. Tools used in Pointing

Fig. 7.4.5. Raking tools

7.4.4 Different Mortar Mix used for Pointing
Pointing may be done in lime mortar or in cement mortar.
Lime Mortar Mix
•
•
•

Lime mortar for pointing is prepared by mixing lime and sand in proportion of 1 : 1.
The lime mortar should be prepared in mortar mills.
Sand used in preparing lime mortar mix should be clean, fine and free from organic impurities

Cement Mortar Mix
•
•
•
•

It is most commonly used
More durable and weather resistant.
Cement mortar consists of cement and fine sand in proportion of 1:2 and 1:3.
Sand used in preparing cement mortar mix should be clean, fine and free from organic impurities.
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7.4.5.1 Procedure to Carry out Pointing Work
STEP 1
Prepare the surface
STEP 2
Place the mortar carefully in joints using a small trowel
STEP 3
Fig. 7.4.6. Placing the mortar

Check if the placed mortar is in desired shape.
STEP 4
Press hardly the fresh mortar in the joints to gain strong bond with
old interior mortar.
STEP 5
Take care while using ashlars or 1st class brick work otherwise the
mortar does not cover the face edges.

Fig. 7.4.7. Placing the fresh mortar

STEP 6
Keep the pointed surface wet for at least a week or till it sets after
application.
Importance of Reference Level on the walls
•
•

All walls should be true to line.
Verticality should be checked time to time.

Fig. 7.4.8. Keeping the pointed surface wet

Exercise
1.

List the 3 types of pointing
a.
b.
c.

2.

Choose the correct option
a. Lime mortar for pointing is prepared by mixing
i.

Lime and Sand

b.

,
i.

3.

ii.

Lime and Cement

in proportion of 1 : 1
iii. Lime and Water

are the different mortar mix used in pointing.

Lime and Cement

ii.

Lime and Sand

Match the Column
Method

and

Use

a.

Dumpy Level

Check Verticality

b.

Plumb bob

Uniform Jointing Thickness

c.

Line Thread

Checks Levels
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8. Carry out IPS/
Tremix flooring
Unit 8.1 – Cement Concrete Flooring
Unit 8.2 – Tremix Flooring
Unit 8.3 – IPS Flooring
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.

Explain cement concrete flooring and its benefits
Describe the process involved in preparing the sub-base and base for cement concrete flooring
works.
Recognise the use of reinforcement in cement concrete flooring works
Explain the correct sequence of concreting process.
Explain Tremix flooring and its benefits
Explain IPS flooring and its benefits
List the tools and equipment required for IPS and Tremix flooring.
Describe the process involved in preparing the sub-base and base for Tremix flooring works.
Describe the process involved in preparing the sub-base and base for IPS flooring works.
Describe the IPS and Tremix flooring process
Perform various processes like:
• Screeding
• Compacting
• Troweling
• Dewatering
Identify the finishes used in IPS and Tremix flooring
Explain the dewatering process used in Tremix flooring.
Explain the benefits of vacuum dewatering.
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UNIT 8.1: Cement Concrete Flooring
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Explain cement concrete flooring and its benefits
Describe the process involved in preparing the sub-base and base for cement concrete flooring works.
Recognise the use of reinforcement in cement concrete flooring works
Explain the correct sequence of concreting process.

8.1.1 Cement Concrete Flooring
Cement Concrete Flooring is commonly used both in residential as well as public buildings. There are two
types of cement concrete flooring
1.
2.

IPS flooring, used mostly for common household flooring
Tremix flooring, used mostly for industrial flooring

The method of laying cement concrete flooring on ground floor of a building can be broadly divided in
the following steps.
•
•
•
•
•
•
•
•
•

Preparation of sub base
Fix the forms to acquire necessary thickness
Laying spreading specified grade of concrete
Vibrate and level the poured concrete.
Sprinkle hardener as per requirement/Specification
Float the surface with trowel.
Curing for 15 days
Provide the specified joints with groove cutting
Joints to be filled with specified material

Merits of cement concrete flooring:
•
•

It is durable and economical and hence it is commonly used in residential as well as industrial
buildings.
It possesses good resistance against wearing .

Demerits of cement concrete flooring:
•

Defects in carelessly made floor cannot be rectified, and as such, it requires proper attention while laying.

•

Cement concrete flooring cannot be satisfactorily repaired by patch work.

8.1.2 Preparation of Sub Base
Subbase is the surface prepared to take base concrete. Soil can also be used as Subbase only if it is well
compacted and highly stable. For preparing Subbase clear all the unwanted materials like rocks, grass,
shrubs, trees, and even old concrete that may interfere in the pouring process.
•

Subgrade is the soil underneath the Subbase and the strength of the final concrete depends on
the strength of the subgrade. If the subgrade moves, shifts or craters it will result in the cracking or
cratering of the concretes so ensure that the subgrade is properly compacted and stabilized.
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•

•

Subbase is generally prepared by using Open-grade stone or closed-grade stone. stones are less
expensive and contain very less quantity of smaller stones and provide a way for water to pass
through.
To prepare the Subbase lay a 4–8 inch (10.2–20.3 cm) thick Subbase with the designated material,
and then compact it with a hand tamper or a plate compactor.

Fig. 8.1.1 Soil used as Subgrade

Fig. 8.1.2 Ramming of soil

Fig. 8.1.3 Open grade stone used as Subbase and ramming of Subbase

8.1.3 Forming
While constructing concrete structures the concrete pours need to be contained so as to hold the
concrete in place until it hardens sufficient enough to hold its own shape. Form work is a temporary
shuttering structure for holding the freshly-poured concrete. For constructing vertical concrete
structures, the formwork requires a complicated construction procedure, and is therefore carried out by
formwork carpenters and erectors. Construction of ground slab is has simpler formwork construction. It
is very important to have a well-built form to achieve a better finish on the concrete. There are mainly
two types of forms used in flooring work are as follows
1. Steel Road forms
2. Timber formwork
Steel Road form
The steel form work is durable and proves to be more economical as this can be reused more number of
times than timber or plywood shutters. This is mainly consists of thin section of steel plates supported
by angles along edges and side opposite to face of shutters. This is more durable and easy to erect and
dismantle leading to high speed of construction.
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Staking bracket
Connecting
tongue

Steel pin
Fig. 8.1.4 Steel Road form

Timber Formwork
There are some situations where use of Roadform is not feasible, so the more traditional timber shuttering
is used. As the timber shuttering is ‘knocked-up’ on site it can be made to accommodate any size, depth,
odd shapes and situation. Timber shuttering used in conjunction with modular steel bracing elements is
preferred for vertical concrete work.

Fig. 8.1.5 Timber Formwork

8.1.4 Reinforcement in Flooring
Concrete is very strong and durable but it still needs to be reinforced with steel rebar in order to make
it last much longer. Naturally concrete is a brittle material which performs very well in compression, but
is less effective in bearing tension. Reinforcement of concrete is done to absorb the tensile forces which
prevents cracking and weakening of the structure.
The floor is generally unreinforced or nominally reinforced. The reinforcement is used to control crack
width. In floor slab, the reinforcement is placed at the 1/3 of slab and 50mm below top surface to avoid
crack. In some cases,there is top and bottom layer of reinforcement to increase load carrying capacity.
The most popular way of concrete reinforcement is to use steel mesh. It offers less strength as compared
to rebar but it is sufficient to provide strength to enhance the strength of wall, columns and sidewalks.
Steel mesh is easier to use as compared to rebar due to its flexibility. Installing rebar in concrete is a
slightly difficult and time taking process but it necessary for heavy duty flooring.
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8.1.5 Compaction
When concrete is placed air gets trapped. If it is not removed the air voids tend to weaken the concrete
and make pathway for entry of moisture or other aggressive chemicals within the concrete mass. After
pouring compaction of concrete is done thoroughly to exclude air from the concrete in order to increase
density of the concrete. The compaction is done manually (tampering, rodding which are known as hand
compaction. Compaction is also done by mechanical means (needle vibrator, surface vibrator etc. which
are said to be mechanical compaction
The compaction is done by needle or poker vibrator at the panel edges. Compacting is generally complete
when air bubble stops rising to the surface and the noise of poker stops changing. Poker vibration never
really gives a levelled surface. Therefore, the poker vibration is followed by surface vibration by screed
vibrator to get a uniform compacted concrete with a levelled surface. The surface vibrator is guided on
steel channel used as formwork for flooring.

Fig. 8.1.6 Compaction using Needle Vibrator

Fig. 8.1.7 Compaction using double beam screed vibrator
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UNIT 8.2: Tremix Flooring
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

6.
7.
8.

Explain Tremix flooring and its benefits
List the tools and equipment required for Tremix flooring.
Describe the process involved in preparing the sub-base and base for Tremix flooring works.
Describe the Tremix flooring process
Perform various processes like:
• Screeding
• Compacting
• Troweling
• Dewatering
Identify the finishes used in Tremix flooring
Explain the dewatering process used in Tremix flooring.
Explain the benefits of vacuum dewatering.

8.2.1 What is Tremix Flooring?
This is high performance concrete flooring having improved properties such as compressive strength,
wear and tear resistance, shrinkage, water permeability. The TREMIX method, pioneered by TREMIX
AB, SWEDEN and introduced by Aquarius in India in 1987, (The Vacuum De-watering System) is used for
laying high quality concrete floors at an economical cost.
In this method of flooring, the surplus water which in concrete mix is removed off by vacuum DEwatering process resulting into low water -cement ratio. This low ratio is main factor behind improving
the properties of concrete.
By lowering the water-cement ratio, the tendency of shrinkage and subsequent cracking is greatly
reduced.
Vacuum de-watering leads to improvement in each of the properties like compressive strength, wear
resistance, less shrinkage and minimum water permeability. This process involves power tools and
equipments

Fig. 8.2.1. Tremix Flooring
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8.2.2 Methodology
•
•
•
•
•
•
•
•
•
•

Preparation of sub base
Fix the forms to acquire necessary thickness
Laying spreading specified grade of concrete
Vibrate and level the poured concrete by double beam vibrator
Vacuum dewatering treatment to remove excess water from concrete
Sprinkle hardener as per requirement/Specifications.
Float the surface with power trowel
Curing for 14 days
Provide the specified joints with groove cutting
Joints to be filled with specified material

8.2.3 Tools and Materials Required
Tools and equipments required for performing de-watering process are as follows:
1.
2.
3.
4.

Vaccum Dewatering pump with hose
Suction mat with filter pad
Double beam vibrator
Power floater/trowel

Fig. 8.2.2. Tools and Materials

8.2.4 Preparation of Sub base and base
The earth filling shall be properly compacted to ensure that no loose packets are left. Depends on design
requirement, sand of 100 mm thickness or stone soling of thickness 150-200 mm is generally used as
sub-base course. The settlement of sub-base may cause cracking of whole floor. The concrete which is
generally used in base course is plain cement concrete of nominal mix 1:3:6 or design mix of M10. The
thickness of base concrete is 100-200mm.
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8.2.5 Forming
In Tremix flooring, steel road forms are used. M.S channels are fixed at generally 4 meters spaced apart.
The screed vibrator is also supported on this channel shuttering and runs over the concrete surface.
Things to remember while fixing steel road form
The formwork in tremix concrete flooring has to be done in panels and each panel shall be of 3.5 meter
and appropriate reinforcement bar shall be laid in layer of two or one keeping the concrete cover of 50
mm (it may differ as per standards/design).
It should be capable of bearing weight and force of the vibration equipment.
There should be no leakage of the concrete mixture during vibration and/or curing Make sure that the
corners form 90 degree angles for square or rectangular forms. Measure both diagonals of the square or
rectangular using the tape and they should exactly correspond to one a nother.

Fig. 8.2.4. Steel Road Form

Fig. 8.2.5.Forming of RCC flooring using steel road form

8.2.6 Concrete Mix
Concrete of nominal mix ratio 1:1.5:3 (1 cement: 1.5 sand and: 3 stone aggregates) or Design Mix of M
-20 grade or as specified is generally used for Tremix flooring.
For better wear and tear mostly rich Nominal mix of 1:1:2 or Design Mix of M-25 grade or highe is preferred.

8.2.7 Vacuum Dewatering
This is a process in which excess water is removed from concrete surface after tit is placed and thoroughly
vibrated. This is done in following steps:
1.
2.
3.
4.
5.

Carry out r compaction by screed vibrator and level concrete using screed-board
Lay the suction mat which comprises of large single PVC sheet in size of 5 x 7 M underneath which
honey combed plastic cloth acts as very fine filter
Place top mat which is provided with Junction box and hose pipe
Connect top mat to vacuum pump through hose pipe
Whem pump starts, vacuum is created between filter pad and top mat which squeezes out surplus
water from concrete.
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Fig. 8.2.6. Vaccum Dewatering Process

Fig. 8.2.7. Vaccum Dewatering

Advantages of Using Vacuum De Watering System:
•
•
•
•

Increases Compressive strength
Increase Tensile strength increases
Consumption of cement is reduced
Increase in weather and abrasion resistance of the floor.

8.2.8 Troweling / Floating
Power trowel cum floater in used for floating and troweling in a Tremix floor.
The power floater is fitted with rotating disks for the floating process and is fitted with rotating
blades for the troweling process.
Floating is done immediately after the dewatering process whereas trowelling is done after 30
minutes to 3 hours.
Trowelling produces very smooth surface so this process is not carried out for floors where rough
surface is required like parking lots, sidewalks,etc.

Fig. 8.1.9. Using power trowel for floating of wet concrete
after dewatering

Fig. 8.1.10. Using power trowel for trowelling of dried
concrete for smooth finish
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8.2.8.1 Sequence of Tremix flooring operation
Sequence of Tremix flooring operation is depicted in the following figures.

Fig. 8.1.11. Pouring Concrete

Fig. 8.1.12. Spreading Concrete

STEP 1: Pouring Concrete in the form

Step 2: Spreading concrete

Fig. 8.1.13. Screading

Fig. 8.1.14. Laying the filter pads

Step 3: Screeding using double beam vibrator

Step 4: Laying the filter pads for dewatering

Fig. 8.1.15. Placing the top cover

Fig. 8.1.16. Spreading the top cover

Step 5: Placing the top cover over the filter pads

Step 6: Spreading the top cover for dewatering

Fig. 8.1.17. Dewatering using the vacu-um

Fig. 8.1.18. Troweling using troweling blade

Step 7: Dewatering using the vacu-um
dewatering system

Step 8: Troweling using troweling blades
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8.2.9 Advantages of Tremix Flooring
•
•
•
•
•

The lower water cement ratio considerably increases the compressive strength.
Power trowelling produces a concrete surface resistant to high wear and tear.
Vaccum De-watering resulting into low water permeability which ultimately improves durability of
flooring.
Low water cement ratio leads to less shrinkage cracks.
Since the number of strip joints required in this flooring is less ,it is suitable for flooring of large area.
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UNIT 8.3: IPS Flooring
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Explain IPS flooring and its benefits
List the tools and equipment required for IPS
Describe the process involved in preparing the sub-base and base for IPS flooring works.
Describe the IPS flooring process
Identify the finishes used in IPS flooring

8.3.1 What is IPS Flooring?
IPS flooring stands for Indian patent stone flooring
•
•
•
•

Indian Patent Stone Flooring, is used generally for flooring, to achieve a water sloping and economical
finish with a decent appearance.
It is a basic type of cement concrete flooring which is good against wear and tear.
It can be used for industrial, commercial or residential purposes.
Indian Patent Stone flooring when has red oxide as topping is called red oxide flooring.

8.3.2 Preparation of Sub-base and Base
The earth filling or sub grade shall be properly compacted to ensure that no loose packets are left.
Depends on design requirement, sand of 100 mm thickness or stone soling of thickness 150-200 mm is
generally used as sub-base course.
The Slope of flooring shall be provided and maintained in base course before laying of topping layer. Base
concrete is generally plain cement concrete of nominal mix of 1.4.8 or design mix of M-7.5.

8.3.3 Procedure of IPS Flooring
•
•
•
•
•
•
•
•
•
•

The concrete mix generally used in topping layer is nominal mix of ratio 1:1.5:3 and design mix of
M20
The thickness of concrete in topping layer is generally 25-50mm depends on type and design
requirement of flooring
Mark reference level and transfer this to location of flooring area
Mark the thickness level of flooring
Provide dummy dots to maintain required level of flooring
After dummy dots are set, concrete is poured as per specification, length of a panel shall not exceed
14 times its breadth
The glass and aluminium strips are fixed over base concrete with their top at proper levels and as
per required slope
The concrete mix shall be placed in panel and thoroughly compacted and levelled by straightedges
The final trowelling shall be done well before concrete has become so hard to extent that considerable
pressure is required to mark any impression on surface
Dry cement or mixture of dry cement and sand should not be spread on concrete to absorb excess
water coming on top due to floating
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•

Cure the flooring for 15 days by different curing methods as per suitability such as ponding and wet
hessian cloths.
Sequence of Fixing of brass strips

Fig. 8.3.1. Straightening of Brass strip

Fig. 8.3.2. Marking levels

Fig. 8.3.3. Thread for position of strip

Fig. 8.3.4. Laying of strip

Fig. 8.3.5. Temporary support for Brass strip

Fig. 8.3.6. IPS floor with Brass strips

Exercise
1.

Answer the following.
a. What is Tremix flooring?

b.

Name the machines required in Tremix flooring?

c.

Why is form prepared before Flooring?
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d.

What are the advantages of using reinforcement in flooring?

e.

What are the advantages of Tremix Flooring?

2.

State whether the following statements are true or false
a. Tremix Flooring increases the compressive strength of the floor by up to 60%.
b. Tremix Flooring increases the Abrasion resistance of the floor by up to 60%.
c. Tremix Flooring decreases the impact strength of the floor.
d. Tremix Flooring requires more time for curing.
e. Vacuum dewatering of concrete increases its weathering properties and provides resistance
against corrosion caused by chemicals.
f. Screed is a thin layer of cement paste and sand/ fine aggregates, laid on to a concrete floor.
g. After pouring the concrete in the form it should be immediately spread out with shovels.
h. Concrete is prepared by mixing sand, and coarse aggregate (gravel) together in a ratio of 1:2.
i. Rust on rebars has no effect on the concrete structures.

3.

Arrange the below mentioned flooring process in the correct sequence of the operation:
a. Vacuum Dewatering.
b. Compacting.
c. Preparing Subbase.
d. Preparing the form.
e. Screeding.
f. Troweling.
g. Adding reinforcement.
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9. Work Effectively in a
Team
Unit 9.1 – Effective Communication with Others
Unit 9.2 – Working in a Team
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.

Explain about effective communication skills
Recognise effective ways of oral and written communication
Describe how to communicate with others at the workplace
Explain how to support colleagues at work
Recognise how to work in a team
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UNIT 9.1: Effective Communication with Others
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Explain about effective communication skills
Recognise effective ways of oral and written communication
Describe how to communicate with others at the workplace

9.1.1 Communication Skills
Communication is a key part of daily life. It involves people exchanging thoughts, information and
feelings. Effective communication is important to ensure that the message is passed on correctly. Effective
communication skills involve speaking, listening, observing, questioning, reading and writing.
Communication Process
The process of communication happens between two or more people. Information is imparted and
exchanged between two or more people.
The communication process always involves a sender and a receiver. The sender is the person who
shares the information or the message and the receiver receives the message or the information. The
message may be in verbal or written form. A message can contain facts, ideas, opinions, instructions or
the emotions of the sender.
Interpretation is very important in the process of communication. The interpretation of the message is
influenced by the perception, language skills, and values of the receiver. As a result, interpretation may
be inaccurate in certain cases.
Feedback is provided by the receiver to the sender. This helps understand whether the information
received has been interpreted accurately or whether further clarification is required.
As a result, successful communication involves the sender and the receiver understanding the same
information via the communication process. Clarity in communication is successful communication.

Fig 9.1.1: Communication Process
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9.1.2 Types of communication
Communication is of two types:
1. Verbal
2. Non-verbal
Verbal Communication
Verbal communication consists of spoken elements like,
speech and conversation in the form of face-to-face or
telephonic or voice chat.

Fig 9.1.2: Verbal Communication

Verbal communication

Spoken

Electronic

Written

E.g. Speech,
telephone, lecture

E.g. E-mail, text
messaging

E.g. letter,
presentation, report

At a job site, you may have to communicate regularly about work-related activities with your co-workers
and superiors. You should be able to converse with co-workers from varying backgrounds of education,
knowledge and value-systems. Effective communication skills are required to deal with people around
you so that you do not come across as arrogant or disrespectful.
Non-verbal Communication
Non-verbal communication includes aspect of communication aside from use of words in speech that
convey a meaning. It includes body language, facial expression, gestures.
Non-verbal communication is also apparent in written and typed modes of communications. It is present
in letters, reports, newspaper, e-mails, SMS or text messages.
Dos and Don’ts of Workplace Communication
Dos

Don’ts

Look at the person’s face

Avoid looking at the person’s face

Make eye contact often

Avoiding eye contact or giving an aggressive stare

Nodding and smiling while the other person talks

Licking your lips too often or clearing your throat

Not crossing your arms

Keeping your arms crossed

Keeping your fingers and hands relaxed

Clasping your hands together tightly

Not crossing your legs while seated

Sitting with your legs crossed, particularly if you
swing one leg

Sitting when the person you are talking to sits and
standing when they stand

Striding around the room and having disregard for
the person’s body language

Be genuine

Do not use over-polite language
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9.1.3 Oral Communication
Clarity in communication with an audience requires strong speaking and listening skills. Two-way
communication and dialogue are important. Though physical strength is a key requisite of the construction
professional, good communication is paramount.
Mason Generals must have robust oral communication skills to work with workers and supervisors for
various routine activities.
Listening Skills
The ability to listen and follow instructions is an important part of a construction worker’s life. If a worker
has to know how to complete his tasks then he should have good listening skills. The lack of listening
skills can put the worker out of a job. In the absence of clarity, a mason general should ask questions to
complete his job successfully.
Reading
Reading also plays a role in construction as the mason general reviews blueprints that describe how the
job must be completed. A mason general must be able to effectively read and interpret the blueprints
to know how to meet engineer or code specifications. Without reading skills, a mason general cannot
complete the work he/she is assigned.
Vocabulary
A mason general need to possess a working knowledge of the vocabulary associated with his/her particular
job. He/she should be acquainted with proper names of tools, processes, methods and techniques used
by the construction trade in which he performing his job.
Written Skills
Construction workers need good written communication skills on account of the use of technology. If
the mason general receives instruction or information through e-mail and text messaging then it speeds
up the process. A successful mason general possesses written communication skills to interact with
supervisors through these new forms of communication. Writing requires accurate spelling, grammar
and punctuation skills to communicate ideas clearly.

9.1.4 Communication with Others
Ways to Communicate Effectively in the Workplace
1.

2.

3.

4.

Communicate with a Single Person: At times,
people are receptive to conversations on Usually
people reciprocate to a one-on-one conversation.
It is essential that an eye contact is made during
conversation to ensure it has meaning impact on
the person.
Be Confident and Serious: It is essential that during
conveying a message, a person displays confidence
and conveys seriousness so that the conversation
makes an impact. Team members may treat the Fig 9.1.3. Communication with the team
information with disdain or disregard if you are not
serious.
Use Simple Words: In order to have a meaningful and effective communication with the sub-ordinates
and seniors ,is advisable to use simple words which can be easily understood. Use of difficult words
can cause misunderstanding and waste of time and effort.
Use Visuals: Visuals help comprehension as workers are able to not just hear the message but also
see it.
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5.
6.

7.
8.
9.
10.
11.

12.
13.
14.

Be a Good Listener: Being a leader you must also be a good listener. Encourage your team members
to communicate openly. This will help you guide them better.
Use Effective Body Language: Mastering the art of conveying message through effective body
language helps in relay of message in an efficient manner. It plays an important role in communicating
with the team members. It is advisable to smile, make eye contact, shake hands and sit/stand up
right to have effective body language.
Maintain Appropriate Tone of Voice: While communicating your message use the appropriate tone
of voice to avoid misunderstanding.
Avoid Unnecessary Repetition: It is advisable to repeat instructions/messages only in case it is not
clearly understood by team members.
Create a Receptive Atmosphere: Avoid tense environment as while communicating in an intense
manner, the message you are trying to convey might not be well understood or retained well.
Be Humorous: Calm down the unfriendly and intense atmosphere by being humorous at times. It
has being proven to be highly effective method of relieving tension.
Be Articulate: Communicating in a simple, clear and precise manner will make easier to your team
members to understand your message. When communicating with your team members do not
mumble words or speak too quickly. It will not give clarity of the subject to the listener. Mumbling
displays lack of confidence and reduces clarity of the subject to the listener.
Encourage Feedback: Communication is a two way process. The process is complete only when the
feedback is received. It shows that the message is well understood by the listener or the receiver.
Be expressive with your Hands: Use your hands and body to demonstrate your message. This
indicates seriousness of content while communicating with the team members.
Be Appreciative: Always appreciate your team members for listening to you and remember to thank
them for their time.

9.1.5 Information to be Communicated with the Team
It is very important to communicate the information with
the team members promptly. This will avoid delays in the
work and to prevent processes going wrong. Information
should be shared within team members and to other
teams who are directly or indirectly involved in the work.

Fig 9.1.4. Communication with the team

Information that needs to be shared within a team consists of:
•
•
•
•
•
•
•
•
•

List of materials required and their availability.
List of tools and machines required and their availability.
Quality and Quantity of the materials available.
Details of the process to be shared with the team members.
Information of the process to be shared with the team members if they are going wrong.
Information about appropriate work technique and method.
Advice the team members whenever required about the work or the process of work.
Communicate issues which have an influence on quality of the work and find a solution for it.
Right way of communication and communicating at right time is the key to build healthy team
relationship and to get the tasks completed on time.
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Exercise
1.

Read the sketch and explain your co-workers about the work technique and method.

2.

Visit your construction site and read safety sign boards. Explain any three safety signage’s in detail.

Notes
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UNIT 9.2: Working in a Team
Unit Objectives
At the end of this unit, you will be able to:
1.
2.

Explain how to support colleagues at work
Recognise how to work in a team

9.2.1 Team Work
Communication is a key part of daily life. It involves people exchanging thoughts, information and
feelings. Effective communication is important to ensure that the message is passed on correctly. Effective
communication skills involve speaking, listening, observing, questioning, reading and writing.
What is a Team?
Teams are groups of people who work together for a common
purpose and pose skill sets which are complimentary to each other.

Fig. 9.2.1. Team Work

To accomplish the goal, it is required that all team members work in unison to putting both individual
and group effort. For a person who is a new employee, working in a team helps in better training and
understanding, thereby increasing the decision making ability and job skills.
In masonry work, for a simple action like measuring a wall, you need a team of minimum two members.
If the members do not function in harmony, the measurement cannot be done properly.
Reason for success of a  team:
Teams whish have clear cut goals, a set timeline and undertake responsibility for the outcome are
considered successful teams. As a mason general, you will be provided with the requirements of each
Every team has members with different strengths. Some are good at conceptualisation, others are good
at implementation and others need extra help as they are new to the job. Prior to commencement of a
job, it is essential to analyse strengths of each member, so that suitability of member for the job can be
assessed.
Points to be consider when starting up in a team:
Characteristics of a Powerful Team
Common
Purposes
Excellent
Communications

Clear Roles

Exceptional
Results
Accepted
Leadership

Solid Relationships
Effective
Process
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1.
2.

Identify Requirements – It will help get the job done correctly.
Develop a Plan of Action – Developing a plan by allocating the work, on who accomplishes which
task and how it will bring success.
3. Possess Leadership Qualities – Leadership requires ability to influence and lead the team. Leaders
4. also need to possess communication skill, motivation skills, task delegation and orientation skill,
negotiation skills, commitment and problem solving skill.
As a team member, it is expected that :
•
•
•
•
•

Good and healthy relationship is maintained with team mates.
Support, suggestions are offered when required.
Help is provided in determining tasks for members as per their skill and suitability.
Issues and concerns are communicated to concerned authority/people.
Ensure development of a productive and cohesive team by playing a positive part in it.

9.2.2 Working well with Colleagues
Treat others with respect and dignity
Working together requires treating each other with mutual respect and valuing their inputs and
ideas .This build a trusting foundation for healthy work relationship.
Building and maintaining a good relationship requires
creating a group/community this can be achieved by
organising group activities, picnics, events and workshops
focussed on enhancing team building.

Fig. 9.2.2. Work with Colleagues

Manage your emotions
Anger and anxiety are most common emotions observed at the workplace. You must exert a sense of
calm and stability to manage your emotions well. This helps improve the work environment even in
stressful work situations.
Manage emotions by :
• Think positively
• Practice deep breathing
• Listen to relaxing music
• Avoiding conflicting situations.
Communicate effectively
To maximising efficiency, effective communication plays an important role in the workplace.
Communication breakdowns require time and energy to fix.
Key components of communication:
•
•
•
•

Choice of words
Tone of voice
Body language
Relationships between communicating parties
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Active listening and Discretionary Speech
Active listening shows that genuine interest is shown in the speaker and conveys respect and trust.
Additionally, saying the right things at the right time is important. In order to do this, you should work
towards thinking before you speak.
Be responsible for your assigned role for the team
Assume responsibility for assigned rile in the team: participate actively and avoid laziness. Own up
responsibility for work.
Acknowledge Contribution
Appreciation for work done fosters affirmation and validation. A word of thanks or appreciation helps
improve the team ethic.
Make work fun and rewarding
Work should not be boring and repetitive. Adding 'play' to boost innovation at executing tasks at hand
can help bring out-of-the-box solutions to problems.

9.2.3 Relaying Information to Co-workers and Subordinates
As a Mason General, you may be expected to:
• take instructions about work from your supervisor and
• communicate the information to your co-workers and helpers. This is called as relaying of information.
When you are asked to explain tasks to your co-workers and subordinates:
1.
2.
3.
4.
5.

Gather your subordinates and co-workers in one place.
Explain the activity for the day or the task to be completed.
Give detailed instructions to each one of them.
Ensure that they thoroughly know what tasks they need to perform.
Assure them that you will be available if they need any help.

9.2.4 What are the Issues that should be reported?
It is very important to inform the supervisor about the issues that may affect work or quality. Immediate
reporting of issues helps the supervisor to resolve them in time in order to maintain quality and avoid
damage to the site / workers.
Immediately report to your supervisor if:
• Materials are not available on time.
• Tools / machines are not available on time.
• Machines are not working properly.
• Materials used do not meet the quality standards.
• PPE are not available.
• An employee is not using PPE.
• If you find that someone is doing an operation in wrong way.
• You have any doubt regarding the material / procedure.
• If your operation is taking more than expected time and effecting the deadline to be met.
• Tools and tackles are not stored properly by the co-workers.
• Electrical fittings are not properly connected and insulated.
• Hazardous materials are not kept at designated place with proper marking.
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Exercise
1.

State whether the following statements are true or false.
a. Every team member need not be given clear roles for successful completion of an activity.
b. Mason general should maintain good relations with co-workers, seniors and subordinates
c. Mason general should possess leadership qualities.
d. Mason General should not appreciate the work of his team members

2.

Construct a brick wall of 3 feet height along with your team members using the material provided
by your supervisor.

Notes
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10. Plan and Organise
Work to Meet
Expected Outcome
Unit 10.1 – Prioritise Work Activities to Achieve Desired Results
Unit 10.2 – Organising Resources
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Key Learning Outcomes
At the end of this unit, you will be able to:
1.
2.
3.
4.
5.
6.
7.

Plan activities and schedules
Prioritise tasks to achieve desired results
Plan desired resources prior to commencement of work
Organise correct tools and materials for completion of work
Engage resources and manpower in appropriate manner
Organise self, resources, work environment and time efficiently
Describe work sequence of a masonry job
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UNIT 10.1: Prioritise Work Activities to Achieve Desired Results
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.

Plan activities and schedules
Prioritise tasks to achieve desired results
Plan desired resources prior to commencement of work

10.1.1 Prioritise Work
Priortising work involves steps that help to achieve the desired results:
1.

Listing down daily task: Make a list of your daily activities. Make a list of daily task to be completed
while considering the priority.
List of tasks for masonry work:
•
•
•
•
•
•
•
•

2.

3.

Reading the sketch
Wearing PPE
Gathering tools and materials
Locating the site
Preparing mortar
Laying and fixing of bricks/blocks
Constructing a wall
Curing

Fig.10.1.1. Task to do

Recognising urgent vs. important task: Identify the task that needs
immediate attention. Ensure that the work gets completed as planned
without missing any commitments or dependency of completion of
your work on others.
Evaluating the value of the task: The important work should be given
highest value. Identify which types of task are on top priority over the
others. It will help increase your team’s efficiency.
Fig.10.1.2. Urgent vs. important

4.

5.
6.

Ordering task by estimating efforts: Check and estimate efforts
that will go in performing the task. Target to start the task that will
require more amount of time.
Flexibility and adaptability in task completion: Change is evident.
Be flexible and adapt to the priorities that may change.
Focusing on the priorities: Prioritise your task by analysing and
estimating the efforts and focus on the derived priorities.
Fig.10.1.3. Set Priority

211

Participant Handbook

10.1.2 Optimising Work
Schedule: Scheduling means planning an activity to take place at a particular time. Schedule should
always be little flexible.
The benefits of scheduling are:
•

Help in increasing efficiency.

•

•

Achievement of desired results as per deadlines.

Helps in decreasing stress

While scheduling one should remember to:
•
•
•

Analyse how much time each task will take and schedule
the task accordingly.
Plan in such a way that multiple jobs are not assigned to
the same timeline unless planning to multitask.
It is essential to share the prepared schedule with team
members for successful execution of tasks.
Fig.10.1.4. Time to Plan

Multitask: Multitasking means the art of doing multiple tasks at the same time. To multitask efficiently,
following things should be taken care:
•
•
•

Allot time to routine activities before juggling with two or three tasks.
Combine the correct activities for efficient multitasking.
Review how multitasking affects performance of tasks.

Track the work Progress: The progress of work can be tracked by
•
•
•
•

Reviewing work progress at regular intervals.
Analysing the performance and making amendments to the scheduling of tasks so as to streamline
the plan.
Finding out the reasons for deviation from the schedule.
Shuffling the order of tasks to avoid boredom without affecting the sequence.

10.1.3 Planning and Organising Work
Successful completion of work is possible if you plan and organise your time efficiently. Timely planning
will help you to overcome all challenges in a way to success.
Planning based on scope of work: Plan work activity as
per the identified scope of work like selecting appropriate
worker based on a requirement of work.

Fig.10.1.5. Locating the job site
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Preparing a check list: List out the activities and further break it into smaller units. This will help you in
keeping track and timely completion of a task. It will be possible by assigning the work to the workers
and dividing the responsibility.

Fig.10.1.6. Preparing a check list

Adhering to the timelines: Complete the work according
to the established timelines. Allocate the work as per the
completion date and make sure that it gets completed
within the timeframe. Updating your calendar as per the
end date of the task will help in minimizing the work load.

Fig.10.1.7. Setting of mason's line

Creating plan of action: Charting out action plan and anyalysing possible difficulties will help you keep
the task on track. This is possible if you check all the required material in advance for the task as per the
plan of action. It also includes arranging for replacement of worker in case of emergency.
Communicating regularly about the updates: Give clear
instructions to the team members of the desired outcome.
Update them in regular intervals.

Fig.10.1.8. Laying second course

Managing time is a key to success: Prioritising is essential to reduce stress at work and be more efficient
and productive.
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Material Planning
Planning of material includes making all the material
available at the construction site for masonry work, like:
•
•
•
•
•

Bricks/Blocks
Cement
Sand
Aggregates
Water

Fig.10.1.11. Arranging material near work area

Check with your supervisor that all these are available on the site in the required quantity. It includes:
•
•
•
•

Quality of the materials is as per the standards.
Material is accessible at the site to minimize the distance to carry and avoid unnecessary delay.
Stacking and storing as per the guidelines.
Reporting the material shortage in advance to the supervisor so that it can be arranged in advance.

Proper material planning helps in:
•
•
•

Utilising manpower to avoid wastage of time due to unavailability of the material.
Curtailing the project cost by minimizing delay.
Helping in achieving the deadlines.

Work Planning
•
•
•
•
•
•

Division of work among the team members
Assigning the work by judging individual skills and capability to work.
Allocating sufficient manpower to complete the task as per the work plan
Providing all the workers necessary tools and equipment required for the work.
Organising work output so that all the processes are completed without any delay for the other.
Mentoring and guiding all the workers as and when required.

Exercise
1.

2.

State whether the following statements are true or false.
a. Mason General should be able to analyse the capabilities of his subordinates and allocate the
appropriate jobs.
b. Planning and organising work helps in better decision making.
c. Organising does not help in wastage of material at the workplace.
Match the columns.
Column A

3.

Column B

a.

Plan

i.

arrange daily task in order

b.

Prioritise

ii.

plan an activity

c.

Schedule

iii. art of doing multiple task

d.

Multitask

iv. keep us focused

To construct a brick wall of 3 feet height, first prepare a list of your task, identify what is urgent vs.
important, evaluate the value of the task, order task by estimating efforts and set your priorities
to complete the task.
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UNIT 10.2: Organising Resources
Unit Objectives
At the end of this unit, you will be able to:
1.
2.
3.
4.

Organise correct tools and materials for completion of work
Engage resources and manpower in appropriate manner
Organise self, resources, work environment and time efficiently
Describe work sequence of a masonry job

10.2.1 Organisation of Resources
Organising
Organising is a process of engaging co-workers and developing a productive relationship amongst them
for the purpose of completing a given task. Organising and planning are the two most important factors
for efficient and successful job.
Organising includes:
•

•
•

Identification, classification and grouping of
activities like constructing a brick wall, plastering,
waterproofing, painting etc.
Identification of appropriate tools, equipment and
materials before starting work.
Identification and arranging proper manpower.
Fig.10.2.1.Organising your work

•
•
•
•
•
•

Assignment of duties to appropriate subordinates.
Creation and delegation of responsibilities among co-workers for completion of work.
Coordination of work among the team and across teams.
Organising training or providing guidelines to avoid damage of equipment.
Planning and organising work environment to avoid accidents.
Organising resources to avoid waste of materials.

Benefits of Organising
When a mason general organises his work, he will be able to:
•
•
•
•
•
•

Make better decisions.
Identify available resources.
Anticipate needs and problems.
Get work done accurately by avoiding mistakes.
Be more efficient and productive.
Complete desired tasks and activities.

Controlling
•

The purpose of controlling is to ensure that everything goes as per set guidelines and standards. An
efficient system of control helps to predict deviations before they actually occur.
Steps for Controlling
•

Establishing a plan.
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•
•
•

Measuring actual work progress at regular intervals.
Comparing actual work done with the plan and identifying the gaps if any.
Analysing the performance and making amendments to the scheduling of tasks so as to streamline
the plan.
• Finding out the reasons for deviation from the schedule.
• Taking corrective measures to rectify the deviation.
Optimising use of Resources
•
•
•
•
•
•

Resources can be used in an optimum way by following the guidelines mentioned below.
Analyse the capabilities of individuals and the characteristics job requirements.
Match the right people with the right job.
Rotate jobs to avoid boredom.
Rotate people to give them varied experience and training opportunities.
Make provisions for absenteeism.

10.2.2 Sequence of work for Mason general
Wearing PPE
Gathering tools and material
Marking and cleaning the job site
Selecting the bricks
Soaking the bricks
Preparing the mortar
Pouring the mortar on the surface
Laying the bricks
Applying the mortar on the brick layer
Laying the bricks in a second course
Repeating the process of laying the bricks in alternative
course until the wall is constructed
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Exercise
1.

Draft a plan for a complete waterproofing work of a terrace to be completed on time considering
the following constrains:
a. Material required
b. Area to be treated
c. Resources required
d. Estimation of time

2.

Direct your labour to construct 3 feet masonry wall using the material required for the same.

Notes
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