
THEORY AND ANALYSIS OF STRUCTURES VOLUME II 
 
CHAPTER 1 Rolling Loads 
 
1.1 Introductory  
1.2 A single Point Load 
1.3 Uniformly Distributed Load Longer than the Span 
1.4 Uniformly Distributed Load Shorter than the Span 
1.5 Several Point Loads 
1.6 Graphical Method 
1.7 Equivalent Uniformly Distributed Load 
1.8 Combined Shear Force Due to Dead and Moving Loads 
Problems 
 
CHAPTER 2 Influence Lines for Simple Beams and Trusses 
 
2.1 Introductory 
2.2 Simply Supported Beams-Influence Lines for Shear Force and Bending Moment 
2.3 Use of Influence Lines 
2.4 Influence Lines for Trusses with Horizontal Chords and Single Web Systems 
2.5 Counterbraces 
2.6 Wind Bracing in Bridges 
2.7 Influence Lines for Stresses in Trusses  
Problems 
 
CHAPTER 3 Slopes and Deflections of Simple Beams and Frames 
 
3.1 Introductory 
3.2 Unit Load Method for Deflection 
3.3 Unit Load Method for Slope 
3.4 Moment Area Method 
3.5 Conjugate Beam Method 
Problems 
 
CHAPTER 4 Statically Indeterminate Beams and Frames 
 
4.1 Introduction 
4.2 Analysis of Statically Indeterminate Beams by the Method of Consistent 
Deformations 
4.3 Reactions due to Yielding of Supports 
4.4 Analysis of Simple Frames 
4.5 Theorem of Three Moments 
Problems 
 
CHAPTER 5 Slope-Deflection, Deformation Distribution and Kani’s Methods 
 
5.1 Introductory 
5.2 Slope Deflection Equations 
5.3 Frames with Joint Movements 
5.4 Deformation Distribution Method 
5.5 Kani’s Method for Frames without Joint Movements 
5.6 Frames with Joint Movements  
Problems 



 
CHAPTER 6 Moment Distribution Method 
 
6.1 Introductory 
6.2 Fundamental Propositions 
6.3 Method of Moment Distribution 
6.4 Sinking of Supports 
6.5 Continuous Beams Rigidly Connected to Columns 
6.6 Frames with Side-Sway 
6.7 Short Cuts in Moment Distribution 
Problems 
 
CHAPTER 7 The Column Analogy Method 
 
7.1 Introduction 
7.2 Column Analogy Method for Fixed Beams of Uniform Section 
7.3 Stiffness and Carry-Over Factors for Members of Uniform Section 
7.4 Straight Members with Variable Cross Section 
7.5 Analysis of Portal Frames with an Axis of Symmetry 
7.6 Analysis of Closed Frames with an Axis of Symmetry 
7.7 Frames with Hinged Supports 
7.8 Movement of Supports in Symmetrical Frames 
7.9 Analysis of Unsymmetrical Frames  
Problems 
 
CHAPTER 8 Strain Energy Method 
 
8.1 Introduction  
8.2 Elastic Strain Energy 
8.3 Preliminary Applications 
8.4 Maxwell-Betti Reciprocal Theorem 
8.5 Castigliano’s First Theorem 
8.6 Castigliano’s Second Theorem 
8.7 Virtual Work 
8.8 Muller-Berslau Principle 
8.9 Applications of Energy Methods  
Problems 
 
CHAPTER 9 Deflection of Triangulated Frames 
 
9.1 Introduction 
9.2 General Case 
9.3 Deflection Due to Loads 
9.4 Deflection Due to Temperature Changes 
9.5 Deflection Due to Looseness of Joints or Errors in Length of Members or Lack of Fit 
9.6 Angular Rotation of Members of a Truss 
9.7 Graphical Method-Williot-Mohr Diagrams 
9.8 Angular Rotation of Members from Williot Diagram 
9.9 Reciprocal Theorem Proved for Trusses 
9.10 Use of the First Theorem of Castigliano’s 
Problems 
 
CHAPTER 10 Redundant Frames and Some Elastic Combinations  



 
10.1 Introduction 
10.2 Trusses with One Redundant Member 
10.3 Stresses Due to Lack of Fit 
10.4 Frames with More than One Degree of Redundancy  
10.5 Second Theorem of Castigliano 
10.6 Rusting of Rollers and Temperature Stresses 
10.7 Continuous or Arched Trusses 
10.8 Deflection of Redundant Frames 
10.9 Elastic Combinations 
10.10 Trussed Beams 
Problems 
 
CHAPTER 11 Suspension Bridges 
 
11.1 Introduction  
11.2 Suspension Bridge Elements 
11.3 The Cable to Carry Concentrated Loads 
11.4 The Cable with Continuous Loading  
11.5 Length of Cable 
11.6 Deformations of the parabolic Cable 
11.7 Anchor Cable 
11.8 Moving Loads on Suspension Bridges 
11.9 Bridges with Three Hinged Stiffening Girders  
11.10 Bridges with Two Hinged Stiffening Girders 


