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CONSTRUCTION MATERIALS AND TECHNOLOGY

CONTENTS

UNIT I: STONES, BRICKS AND CONCRETE BLOCKS
1.1 CLASSIFICATION OF ROCKS

1.1.1 Common Building Stones and their Uses

1.1.2 Quarrying of Stones
1.2 CRITERIA FOR SELECTION OF STONES
1.2.1 Characteristics to be considered in Selection of Stones
1.3 TESTS ON STONES
1.3.1 Laboratory Test
1.4 DETERIORATION AND PRESERVATION OF STONEWORK
1.5 BRICKS-INTRODUCTION
1.6 CLASSIFICATION OF BRICKS
1.6.1 Types of Bricks Made
1.7 MANUFACTURING PROCESS OF CLAY BRICKS
1.8 TESTS ON BRICKS - (COMPRESSIVE STRENGTH,
WATER ABSORPTION, EFFLORESCENCE)
1.8.1 Compressive Stress
1.8.2 Water Absorption Test
1.8.3 Efflorescence
1.9 BRICKS FOR SPECIAL USES
1.9.1 Refractory Bricks
1.10 CONCRETE BLOCKS
1.11 TYPES - HOLLOW AND SOLID BLOCKS
1.11.1 Light Weight Concrete Blocks
1.11.2 Testing of Blocks
1.12 APPLICATIONS
Two Marks Questions and Answers
UNIT II: LIME, CEMENT, AGGREGATES AND MORTAR
2.1 LIME
2.2 TYPES, PREPARATION OF LIME MORTAR, APPLICATIONS
2.2.1 Preparation of Lime Mortar
2.2.2 Classification of Lime (IS 712-1973)

2.2.3 Test for Lime (IS 1624-1974)
(i)

1.1

1.2
1.5
1.8
1.9
1.10
1.14
1.15
1.17
1.20
1.20
1.21

1.31
1.31
1.31
1.32
1.34
1.34
1.37
1.38
1.38
1.40
1.41
1.45

2.1
2.2
2.2
2.2
2.3



CONSTRUCTION MATERIALS AND TECHNOLOGY

2.3
24

2.5
2.6

2.7

2.8

2.9

2.10

CEMENT INGREDIENTS
MANUFACTURING PROCESS OF CEMENT

TYPES AND GRADES OF CEMENT

PROPERTIES: HYDRATION, COMPRESSIVE AND TENSILE
STRENGTH, SOUNDNESS, CONSISTENCY, SETTING TIME

2.6.1 Test Carried on Cement

2.6.2 Compressive Strength Test

2.6.3 Tensile Strength of Cement

2.6.4 Finess Test

2.6.5 Soundness and Consistency Test
2.6.6 Heat of Hydration Test (IS 4031-1968)
FINE AGGREGATES, RIVER SAND - PROPERTIES
2.7.1 Definition

2.7.2 Classification of Fine Aggregates
2.7.3 Classification according to Shape
2.7.4 Classification based on Unit Weight
2.7.5 Properties of Fine Aggregate
RIVER SAND

2.8.1 Definition

2.8.2 Characteristics of River Sand

2.8.3 Sources of River Sand

2.8.4 Uses of River Sand in Construction
2.8.5 Advantages of River Sand

2.8.6 Disadvantages of River Sand
CRUSHED STONE SAND (M SAND)
2.9.1 Definition

2.9.2 Source

2.9.3 Physical Characteristics

2.9.4 Uses of M-Sand

2.9.5 Advantages of M-Sand

2.9.6 Disadvantages of M-Sand
CRUSHED STONE SAND (P-SAND)
2.10.1 Definition

2.10.2 Source

2.10.3 Physical Characteristics

(1)

2.5
2.5

2.9

2.18
2.18
2.19
2.20
221
2.22
2.24
2.25
2.25
2.25
2.26
2.27
2.27
2.28
2.28
2.28
2.29
2.29
2.29
2.30
2.30
2.30
2.30
2.30
2.30
2.31
2.31
2.31
2.31
2.32
2.32



CONSTRUCTION MATERIALS AND TECHNOLOGY

2.11

2.12

2.13

2.10.4 Uses of P-Sand

2.10.5 Advantages of P-Sand

2.10.6 Disadvantages of P-Sand

COARSE AGGREGATES - CRUSHING STRENGTH, IMPACT

STRENGTH, FLAKINESS AND ELONGATION INDEX,

ABRASION RESISTANCE, GRADING
2.11.1 Test Carried on Stone Aggregate (IS 2386-1963 : Part-I)
2.11.2 Test for Determination of Crushing Strength
2.11.3 Impact Strength
2.11.4 Test for Determination of Flakiness Index
2.11.5 Test for Determination of Elongation Index
2.11.6 Abrasion Resistance
2.11.7 Test on Bulking of Sand
MORTAR, CEMENT AND LIME MORTARS
2.12.1 Mortar: Definition and Purpose
2.12.2 Cement Mortar
2.12.3 Properties of Cement Mortar
2.12.4 Lime Mortar
2.12.5 Preparation
2.12.6 Properties of Lime Mortar
USES AND PROPERTIES OF LIME MORTARS
2.13.1 Uses of Cement Mortar
2.13.2 Typical Proportions of Cement Mortar
2.13.3 Curing
2.13.4 Uses of Lime Mortar
2.13.5 Typical Proportions of Lime Mortar
2.13.6 Curing
2.13.7 Comparison: Cement Mortar vs Lime Mortar

Two Marks Questions and Answers

UNIT III: TIMBER, METALS AND OTHER MATERIALS

3.1

INTRODUCTION

3.1.1 Characteristics of Good Timber

3.1.2 Advantages and Disadvantages of Timber
3.1.3 Uses of Timber

(7iv)

2.32
2.32
2.32

2.33
2.33
2.33
2.34
2.35
2.37
2.37
2.39
2.39
2.39
2.39
2.40
2.40
2.40
241
241
241
241
2.42
2.42
2.42
2.42
243
2.44

3.1
3.2
3.2
3.3



CONSTRUCTION MATERIALS AND TECHNOLOGY

3.2 MARKET FORMS & INDUSTRIAL TIMBER 3.3
3.2.1 Industrial Timber 3.3
3.2.2 Plywood 3.6
3.2.3 Veneers 3.8
3.3 PLYWOOD AND LAMINATED PANELS 3.8
3.4 METALS - STEEL, ALUMINUM 3.9
3.5 COMPOSITION AND PROPERTIES OF STEEL AND ALUMINIUM 3.11
3.6 MARKET FORMS OF STEEL 3.19
3.7 MECHANICAL TREATMENT OF STEEL AND ALUMINIUM 3.27
3.8 ALUMINIUM COMPOSITE PANELS 3.34
3.9 SURFACE FINISHES — PAINTS, VARNISHES, DISTEMPERS 3.37
3.9.1 PAINTS 3.37
3.9.1.1 Components of Paints 3.39
3.9.1.2 Classification of Common Paints 3.39
3.9.2 VARNISH 3.44
3.9.2.1 Functions of Varnishes 3.44
3.9.2.2 Constituents/Ingredients of a Solvent 3.44
3.9.2.3 Characteristics of Good Varnish 3.45
3.9.2.4 Types of Varnishes 3.45
3.9.2.5 Processing of Varnishing 3.46
3.9.3 DISTEMPER 3.47
3.9.3.1 Composition of Distemper 3.47
3.9.3.2 Market From of Distemper 3.47
3.9.3.3 Properties of Distempers 3.48
3.9.3.4 Types of Distempers 3.48
3.9.3.5 Distempering Process 3.49
3.10 BITUMINOUS PRODUCTS 3.50
3.10.1 Properties of Bitumen 3.50
3.10.2 Use of Bitumen 3.51
3.10.3 Forms of Bitumen 3.51
3.11 SEALANTS FOR JOINTS 3.57
3.11.1 Functions of Sealant 3.57
3.11.2 Properties of Sealant 3.57
3.11.3 Types of Sealants 3.58
3.11.4 Key features of Sealant Characteristics 3.60

3.11.5 Uses of Sealants 3.63
()



CONSTRUCTION MATERIALS AND TECHNOLOGY

3.12 INSULATING MATERIALS 3.63
3.12.1 Introduction 3.63
3.12.2 Functions of Insulating Materials 3.63
3.12.3 Essential Properties of Good Insulating Materials 3.64
3.12.4 Classification of Insulating Materials 3.64
3.12.5 Common Insulating Materials and their Details 3.66
3.12.6 Applications of Insulating Materials 3.67
3.12.7 Advantages of Using Insulating Materials 3.68
3.12.8 Limitations 3.68

3.13 ACOUSTIC AND THERMAL INSULATION 3.68
3.13.1 Sound Insulation in Buildings 3.68
3.13.2 Techniques to Reduce Unwanted Sound in Buildings 3.69
3.13.3 Construction Techniques used for various parts of

Building in Acoustics 3.69

3.13.3.1 Wall 3.69

3.13.3.2 Ceiling and Floors 3.69

3.13.3.3 Windows and Doors 3.69

3.13.3.4 Discountinuous Construction 3.70

3.13.4 Application of Higher Acoustics 3.70

3.13.5 Advantages of Acoustics in Construction 3.70

3.13.6 Thermal Insulation 3.71

3.13.6.1 Advantages of thermal insulation are as follows: 3.71
3.13.6.2 Materials and Methods of Thermal Insulation

of Buildings 3.71

3.14 FIRE PROTECTION 3.74

3.15 DAMP PROOFING 3.74

3.16 VENTILATION AND AIR CONDITIONING 3.88
3.16.1 Natural Ventilation 3.89
3.16.2 Mechanical Ventilation 3.89

Two Marks Questions and Answers 3.90

UNIT IV: CONSTRUCTION TECHNOLOGY
AND CONSTRUCTION PRACTICES

4.1 MASONRY 4.1

4.1.1 Different Types of Masonry Construction 4.1
4.1.1.1 Brick Masonry Construction 4.1

(v)



CONSTRUCTION MATERIALS AND TECHNOLOGY

4.2

4.3

4.4
4.5
4.6

4.7

4.8

BRICK AND STONE MASONRY

4.2.1 Types of Brick Bond

4.2.2 Stone Masonry Construction

4.2.3 Concrete Masonry Construction

FORM WORK

4.3.1 Timber as Formwork Material

4.3.2 Advantages

4.3.3 Disadvantages

4.3.4 Steel as Formwork Material

4.3.5 Advantages

4.3.6 Disadvantages

4.3.7 Fabric as Formwork Material

4.3.8 Advantages

4.3.9 Disadvantages

4.3.10 Importance of Formwork in Construction

CENTERING

SHUTTERING

SCAFFOLDING

4.6.1 Types of Scaffolding used in Construction
4.6.1.1 Single Scaffolding
4.6.1.2 Double or Mason’s Scaffolding
4.6.1.3 Cantilever or Needle Scaffolding
4.6.1.4 Suspended Scaffolding
4.6.1.5 Trestle Scaffolding
4.6.1.6 Patented Scaffolding

4.6.2 General Safety Requirements while working on Scaffolding

SHORING

4.7.1 Types of Shoring
4.7.2 Benefits

UNDERPINNING
4.8.1 Methods of Underpinning

4.8.1.1 Pit Method for Underpinning Foundation

4.8.1.2 Pile Method for Underpinning
4.8.1.3 Jack Pile for Underpinning

4.8.1.4 Pynford Stool Method for Underpinning

(vi)

4.4
4.5
4.6
4.7
4.7
4.7
4.7
4.8
4.8
4.8
4.8
4.8
4.8
4.9
4.9
4.9
4.10
4.11
4.11
4.12
4.13
4.13
4.13
4.13
4.14
4.14
4.15
4.16
4.16
4.16
4.16
4.17
4.17
4.18
4.18



CONSTRUCTION MATERIALS AND TECHNOLOGY

4.8.1.5 Root Pile or Angle Piling for Underpinning
4.8.1.6 Underpinning Columns
4.8.2 Advantages of Under-pinning Foundation
4.8.3 Disadvantages of Underpinning
4.9 CONSTRUCTION AND CONSTRUCTION JOINTS
4.9.1 Types of Joints in Concrete Constructions
4.10 CONSTRUCTION AND EXPANSION JOINTS
4.10.1 Expansion Joints
4.11 PLASTERING
4.11.1 Objectives of Plastering
4.11.2 Advantages of Plaster
4.11.3 Disadvantages of Plaster
4.11.4 Uses of Plaster
4.12 POINTING

4.13 CAVITY AND DIAPHRAGM WALLS

4.13.1 Cavity Wall
4.13.1.1 Advantages of Cavity Wall

4.13.2 Diaphragm Wall
4.13.2.1 Application of Diaphragm Wall
4.13.2.2 Features of Diaphragm Wall
4.13.2.3 Construction of Guide Wall
4.13.2.4 Excavation of Panel

4.13.2.5 Wall Concreting
Two Marks Questions and Answrs

UNIT V: ADVANCED MATERIALS

5.1 GLASS
5.1.1 Manufacture of Glass
5.1.2 Types of Glass
5.1.3 Quality Testing in Glass
5.2 SOLAR PANELS
5.3 CERAMICS - CLAY PRODUCTS
5.3.1 Clay for Ceramics
5.3.2 Tiles
5.3.3 Uses of Ceramics

(vit)

4.18
4.19
4.19
4.19
4.20
4.20
4.20
4.20
4.21
4.22
4.22
4.22
4.23
4.23
4.23
4.23
4.23
4.24
4.24
4.25
4.25
4.25

4.26
4.27

5.1
5.1
5.6
5.9

5.10
5.13
5.13

5.14
5.17



CONSTRUCTION MATERIALS AND TECHNOLOGY

5.4

5.5

5.6
5.7
5.8

5.9

5.3.4 Clay Products

REFRACTORIES

5.4.1 Classification of Refractories

5.4.2 Uses of Refractories

FIBRE-REINFORCED PLASTICS

5.5.1 Fibre Glass Reinforced Plastic - Introduction
5.5.2 Properties of Fiber Glass Reinforced Plastic
5.5.3 Uses of Fiber Reinforced Glass Plastic
FIBRE TEXTILES

GEOMEMBRANES AND GEOTEXTILES
COMPOSITE MATERIALS - TYPES (LAMINAR COMPOSITES)
5.8.1 Characteristics of Composites

5.8.2 Advantages and Disadvantages

5.8.3 Applications of Composite Material

TYPES OF COMPOSITE MATERIALS

5.9.1 Polymer Matrix Composites (PMCs)

5.9.2 Metal Matrix Composites (MMCs)

5.10 APPLICATIONS IN CONSTRUCTION
Two Marks Questions and Answrs

UNIT VI: CONSTRUCTION EQUIPMENT AND PLANNING

6.1

6.2

CONSTRUCTION EQUIPMENT
6.1.1 Advantages of utilizing the Construction Equipments
6.1.2 Motivations for Mechanization of Construction Industry
6.1.3 Classification of Construction Equipments
SELECTION OF EARTH-WORK - EXCAVATION EQUIPMENTS
6.2.1 Selection Criteria for Earthwork Equipments
6.2.2 Excavators
6.2.3 Backhoe Loader
6.2.4 Power Shovel
6.2.5 Dragline
6.2.6 Dump Truck
6.2.7 Clamshell

6.2.7.1 Capacity of Clamshell Buckets

6.2.7.2 Factors affecting Operations of Clamshell

6.2.7.3 Applications of Clamshell

(viit)

5.17
5.19
5.20
5.22
5.23
5.23
5.23
5.25
5.25
5.26
5.33
5.34
5.35
5.36
5.36
5.37
5.39
5.47
5.49

6.1
6.1
6.1
6.2
6.3
6.3
6.4
6.5
6.6
6.9
6.11
6.15
6.16
6.16
6.17



CONSTRUCTION MATERIALS AND TECHNOLOGY

6.3

6.4

6.2.8 Bulldozers
6.2.8.1 Blade
6.2.8.2 Ripper
6.2.8.3 Classification of Bull Dozer
6.2.8.4 Applications of Bulldozer
6.2.9 Scarpers

6.17
6.18
6.19
6.20
6.20
6.20

6.2.9.1 Types of Scraper Machines used in construction industry 6.22

6.9.2.3 Applications of Scrapers in construction industry
6.9.2.4 Scrapers and Technology
6.2.10 Loader
CONCRETING - MATERIAL HANDLING
6.3.1 Selection Criteria for Concreting Equipments
6.3.2 Concrete Batching/Production Plant
6.3.3 Types of Batching Plant
6.3.4 Concrete Mixer
6.3.4.1 Types of Concrete Mixer
6.3.5 Concrete Pump
6.3.5.1 Types and Applications of Concrete Pumps
6.3.6 Concrete Vibrator
6.3.6.1 Operation of Vibrators
6.3.6.2 Different Types & Applications of Concrete Vibrators
6.3.7 Concrete Paver
6.3.7.1 Types of Paver Equipment
DEWATERING AND PUMPING

6.4.1 Types of Pump
6.4.2 Dewatering Equipment

6.5 CONSTRUCTION PLANNING

6.5.1 Types of Construction Planning

6.5.2 Steps to Develop a Construction Plan
6.5.3 Introduction to Project Scheduling
6.5.4 Steps in Project Scheduling Process
6.5.5 Critical Path Method

6.5.6 Project Evaluation Review Technique
6.5.7 Comparing CPM and PERT

Two Marks Questions and Answrs

(ix)

6.23
6.23
6.24
6.27
6.27
6.28
6.29
6.31
6.31
6.34
6.34
6.36
6.36
6.37
6.39
6.40
6.42
6.42
6.46
6.50
6.51
6.52
6.54
6.55
6.57
6.63

6.68
6.68



