
Structure in Architecture 

The Building of Buildings 

Mario Salvadori with Robert Heller 



Foreword xi 

Chapter One 

Chapter Two 

Chapter Three 

Chapter Four 

Chapter Five 

Preface to the Third Edition xiii 

Structure In Architecture 3 

1.1 Historical Development, 4 
1.2 The Present Interest in Architecture, 6 
1.3 The Architect and the Engineer, 7 
1.4 Structures and Intuition, 8 

Loads on Structures 11 

2.1 The Purpose of Structure, 12 
2.2 Loads, 14 
2.3 Dead Load, 16 
2.4 Live Loads, 19 
2.5 Thermal and Settlement Loads, 22 
2.6 Dynamic Loads, 30 

Structural Materials 41 

3.1 The Essential Properties of Structural Materials, 
3.2 Material Constants and Safety Factors, 48 
3.3 Modern Artificial Materials, 52 

Structural Requirements 61 

4.1 Basic Requirements, 62 
4.2 Equilibrium, 62 
4.3 Stability, 70 
4.4 Strength, 74 
4.5 Functionality, 76 
4.6 Economy, 77 
4.7 Aesthetics, 80 
4.8 Optimal Structures, 82 

Basic States of Stress 85 

5.1 Simple Tension, 86 
5.2 Simple Compression, 88 
5.3 Simple Shear, 94 
5.4 Simple Bending, 100 



Chapter Six Tension and Compression Structures 105 

6.1 Cables, 106 
6.2 Cable Roofs, 116 
6.3 Trusses, 126 
6.4 Funicular Arches, 132 

Chapter Seven Beams 137 

7.1 Cantilevered Beams, 138 
7.2 Simply Supported Beams, 152 
7.3 Fixed Beams and Continuous Beams, 160 
7.4 Secondary Bending Stresses, 166 

Chapter Eight Frames and Arches 175 

8.1 Post and Lintel, 176 
8.2 The Simple Frame, 178 
8.3 Multiple Frames, 188 
8.4 Gabled Frames and Arches, 199 
8.5 Arched Roofs, 210 

Chapter Nine Some Fine Points of Structural Behavior 215 

9.1 How Simple is Simple Stress? 216 
9.2 The Largest Stress, 220 
9.3 The Importance of Plastic Flow, 228 

Chapter Ten Grids, Plates, Folded Plates, and Space-Frames 237 

10.1 Load Transfer in Two Directions, 238 
10.2 Rectangular Beam Grids, 240 
10.3 Skew Grids, 248' 
10.4 Plate Action, 250 
10.5 Plate Structures, 260 
10.6 Ribbed Plates, 268 
10.7 Strength Reserve in Plates, 273 
10.8 Folded Plates, 278 
10.9 Space-Frames, 286 



Chapter Eleven Membranes 293 

11.1 Membrane Action, 294 
11.2 Principal Curvatures and Principal Membrane Stresses, 
11.3 Tents and Balloons, 306 

Chapter Twelve Thin Shells and Reticulated Domes 323 

12.1 Form-Resistant Structures, 324 
12.2 Curvatures, 326 
12.3 Rotational Surfaces, 330 
12.4 Translational Surfaces, 334 
12.5 Ruled Surfaces, 338 
12.6 Complex Surfaces, 340 
12.7 Membrane Action in Circular Domes, 346 
12.8 Bending Stresses in Domes, 354 
12.9 Membrane Action in Cylinders, 362 
12.10 Bending Stresses in Cylinders, 364 
12.11 Stresses in Synclastic Translational Shells, 374 
12.12 Saddle-Shell Action, 376 
12.13 Stresses in Scalloped and Other Types of Shells, 384 
12.14 Thin Shell Formwork, 388 
12.15 Reticulated Domes, 389 

Chapter Thirteen Structural Failures 399 

13.1 Historical Failures, 400 
13.2 Main Causes of Structural Failure, 401 
13.3 Faults in Structural Design, 402 
13.4 Faults in Coordination and Supervision, 418 
13.5 Faults in Materials, 420 
13.6 Consequences of Structural Failures, 422 

Chapter Fourteen Structural Aesthetics 425 

14.1 Aesthetics and Structures, 426 
14.2 Semiotic Messages, 428 
14.3 Origins of the Structural Message, 430 
14.4 Scale and Structural Message, 436 
14.5 Aesthetics and Structural Correctness, 438 
14.6 The Message of Structure, 440 

Chapter Fifteen Conclusion 447 

15.1 Intuition and Knowledge, 448 
15.2 Qualitative and Quantitative Knowledge, 449 

index 452 


