
PLAIN AND REINFORCED CONCRETE 
 
CHAPTER 1 Materials For Cement Concrete 
 
1.1 Introductory 
1.2 Cement 
1.3 Tests and Specifications of Portland Cement 
1.4 Rapid Hardening or High Early Strength Cement 
1.5 Low Heat Cement 
1.6 High Alumina Cement 
1.7 Quick Setting Cement 
1.8 Expanding Cement 
1.9 White Portland Cement 
1.10 Coloured Cements 
1.11 Water Proffed Portland Cement 
1.12 Masonry Cement 
1.13 Portland Blast-Furnace Cement 
1.14 Super Sulphated Cement 
1.15 Sulphate Resisting Cement 
1.16 Air Entraining Portland Cement 
1.17 Pozzuolanic Cement 
1.18 Sand Cement 
1.19 Storing of Cement 
1.20 Aggregates 
1.21 Water 
1.22 Admixtures 
Exercises 
 
CHAPTER 2 Preparation and Properties of Concrete  
 
2.1 General 
2.2 Measurement of Materials 
2.3 Factors Governing Proportioning of Concrete Mixes 
2.4 Durability of Concrete 
2.5 Workability of Concrete 
2.6 Methods of Proportioning Concrete Mixes 
2.7 Estimate of Quantities 
2.8 Mixing and Placing of Concrete 
2.9 Curing of Concrete and Removal of Forms 
2.10 Factors Influencing the Strength of Concrete 
2.11 Effect of Temperature on Concrete 
2.12 Shrinkage of Concrete 
2.13 Water Proof Concrete 
2.14 Light Weight Concrete  
2.15 Vaccum Concrete 
2.16 Prestressed Concrete 
2.17 Pre-packed Concrete 
2.18 High Early Strength Concrete 
2.19 Concrete in Sea Water 
2.20 Concrete in Alkali Soils and Alkaline Water 
2.21 Effect of Calcium Chloride on Concrete 
2.22 Action of Chemical & Other Forms of Weathering 
2.23 Surface Protection of Concrete 



2.24 Heat Evolution of Cement & Mass Concrete 
2.25 Surface Finishing 
2.26 Construction Joints 
2.27 Expansion & Construction Joints 
2.28 Guniting of Concrete & Mortars 
2.29 Young’s of Modulus of Elasticity of Concrete  
2.30 Working stresses in Concrete 
2.31 Tests for concrete 
Exercises 
 
CHAPTER 3 Reinforcing Material 
 
3.1 Choice of Materials  
3.2 Reinforcing Steel 
3.3 Deformed Bars 
3.4 Twisted Bars 
3.5 Specifications 
3.6 Permissible stresses in Reinforcement 
3.7 Workmanship 
Exercises 
 
CHAPTER 4 Theory of Reinforced Concrete Beams 
 
4.1 History  
4.2 Distribution of Direct Stresses in R.C. Sections  
4.3 Design of Rectangular Beams for Bending Moment 
4.4 Balanced Design 
4.5 Strength of a Rectangular Beam 
4.6 Mode of Failure of a R.C. Beam 
4.7 Types of Problems 
Examples 
Exercises 
 
CHAPTER 5Shear and Bond Stresses in Beams 
 
5.1 Shear Stresses in Beams 
5.2 Diagonal Tension  
5.3 Failure of a Beam Due to Diagonal Tension 
5.4 Provision of Reinforcement Against Diagonal Tension 
5.5 Permissible Shear Stress in Concrete Example 
5.6 Bond 
5.7 Intensity of Bond Stress in a Beam 
5.8 Length of Embedment or Overlap of Steel Bars 
5.9 Permissible Bond Stress  
Examples  
Exercises 
 
CHAPTER 6 Doubly Reinforced Beams 
 
6.1 Rectangular Beams With Compression 
6.2 Testing a Doubly Reinforced Beam Examples 
6.3 Steel Beam Theory 
6.4 Types of Problems 



6.5 Shear and Bond Stresses in Doubly Reinforced Beams 
Examples 
Exercises 
 
CHAPTER 7 T-Beams  
 
7.1 T-Beams 
7.2 Design of T-Beams 
7.3 Moment of Resistance of a T-Beam 
Examples 
Exercises 
 
CHAPTER 8 Special Problems 
 
8.1 Beams of Varying Depth 
8.2 Temperature Stresses 
8.3 Composite Beams 
8.4 Deflection of Beams 
Examples 
Exercises 
 
CHAPTER 9 Design of Beams and Slabs 
 
9.1 Design Rules 
9.2 Design Examples on Beam 
9.3 Slab for a Culvert 
9.4 Beam 
9.5 Cantilever 
9.6 Lintel 
9.7 Verandah Lintel 
9.8 Verandah Roof 
9.9 Doubly Reinforced Beam 
9.10 T-Beam Roof 
9.11 Beam and Slab Floor 
9.12 Cantilever Balcony-Example 
9.13 Inverted T-Beam Roof-Example 
9.14 Hollow Tile Roof-Example 
9.15 Reinforced Brick Work-Example 
9.16 Stair Cases-Example 
Exercises 
 
CHAPTER 10 Slabs 
 
10.1 Slabs Supported on Four Edges 
10.2 Slabs with Edges Simply Supported, Corners not Held Down 
10.3 Slabs with Edges Simply Supported, Corners Held Down 
10.4 Slab with Edges Fixed or Continuous  
10.5 Non Rectangular Slabs 
10.6 Circular Slabs Example 
10.7 Flat Slabs Supported on Columns 
10.8 Nature of Stresses in a Flat Slab 
10.9 Reinforcement in flat Slab 
10.10 Shear and Bond in Flat Slabs 



10.11 Bending Effect at Columns in Flat Slabs 
10.12 Openings in Panels of Flat Slabs 
10.13 Partition Walls on Flat Slabs Examples 
10.14 Reinforced Brick Slabs 
Exercises  
 
CHAPTER 11 Columns 
 
11.1 General 
11.2 Placement of Reinforcement 
11.3 Stresses in a R.C. Column 
11.4 General Requirements of the Design of Columns  
Longitudinal reinforcement 
Transverse Reinforcement 
11.5 Long Columns 
11.6 Economy in Column Design 
11.7 Structural Steel Column Embeded in Concrete 
11.8 Eccentrically Loaded Columns Examples 
11.9 Reinforced Concrete Walls 
Exercises 
 
CHAPTER 12 Foundations 
 
12.1 General 
12.2 Purpose of Foundation 
12.3 Necessity of R.C. Foundation 
12.4 Action of a Footing 
12.5 Footing for isolated Square Column 
12.6 Sloped and stepped footings 
12.7 Rectangular Footings 
12.8 Round or Octagonal Column 
12.9 Increase in Bearing Pressure Examples 
12.10 Eccentrically Loaded Footings 
12.11 Combined Footings Examples 
12.12 Foundations With Strap Beams 
12.13 Pile Foundation 
12.14 Pile Cap Examples 
12.15 Raft Foundation 
Exercises 
 
CHAPTER 13 Retaining Walls 
 
13.1 General 
13.2 Stability of Retaining Walls 
13.3 Base Width 
13.4 T-Shaped R.C. Retaining Wall 
13.5 Counterfort Type Retaining Wall 
13.6 Back Anchoring of Retaining 
Exercises 
 
CHAPTER 14 Direct and Bending Stresses 
 
14.1 General 



14.2 Compression and Bending Case I 
14.3 Case II 
14.4 Case III 
14.5 Tension and Bending Case IV 
14.6 Case V 
14.7 Case VI 
Examples 
14.8 Analysis of Stresses in Sections of Irregular Shapes 
14.9 Design of Structures Subjected to Combined Stresses 
Examples 
14.10 Graphical Determination of Neutral axis  
Exercises 
 
CHAPTER 15 Domes 
 
15.1 Domes 
15.2 Nature of Stresses 
15.3 Analysis of Stresses  
15.4 Wind and Other Occasional Loads 
15.5 Design Requirements-Example  
Exercises 
 
CHAPTER 16 Liquid Retaining Structures 
 
16.1 General 
16.2 Over-head Circular Tanks 
16.3 Rectangular Tanks 
16.4 R.C. Pipes 
Exercises 
 
CHAPTER 17 Form-Work 
 
17.1 General 
17.2 Design Load on Form Work 
17.3 Column Shuttering-Example 
17.4 Forms for Beam and Slab Floor-Example 
17.5 Forms for Wall-Example  
17.6 Forms for Retaining Walls 
17.7 Forms for Stair Cases 
17.8 Forms for Circular Sewers and Culverts 
17.9 Forms for Arch Culverts and Bridges  
17.10 Forms for a Circular Tank 
 
CHAPTER 18 Ultimate Load Theory 
 
18.1 General 
18.2 Maximum Moment at Failure of Beams  
18.3 Whitney’s Theory 
Examples 
18.4 I.S. Code Provisions-Examples 
18.5 Ultimate Strength of R.C. Slabs-yield Line Theory-Examples 


