
3Contents

CONTENTS

ABSTRACT 5

PART 1. STRUCTURAL ANALYSIS OF FLAT WAGONS 6
1.1 Structural analysis of flat wagons for carrying containers 6
1.2 Structural analysis of articulated flat wagons 19
1.3 Analysis of the main damages to the bearing structures  
of flat wagons in operation 35
Conclusions to Part 1 37

PART 2. STRENGTH OF THE BEARING STRUCTURE  
OF A UNIVERSAL FLAT WAGON 39
2.1 Analysis of forces on the bearing structure  
of a flat wagon in operation 39
2.2 Stress-strain state of the bearing structure of a flat wagon 43
Conclusions to Part 2 52

PART 3. IMPROVED BEARING STRUCTURES OF FLAT WAGONS  
WITH HIGHER OPERATIONAL EFFICIENCY 53
3.1 Improvements for the bearing structure of a flat wagon 
carrying containers, steel coils, timber bundles,  
and industrial woodchips 53
3.2 Improvements for the bearing structure of a flat wagon  
used for military strategic purposes 92
3.3 Improvements in the bearing structure of a flat wagon  
carrying trailers 100
3.4 Development of an articulated long-wheelbase  
flat wagon for carrying containers 113



4 Situational adaptation of flat wagons for international traffic

3.5 Improvements in the bearing structure of an articulated  
flat wagon by lowering its centre of gravity 138
3.6 Improvements in the bearing structure of a flat wagon  
with higher efficiency for carrying various cargoes 147
3.7 Improvements in the bearing structure of a long-wheelbase  
flat wagon for reducing the vertical loads in operation 157
3.8 Improvements in the bearing structure of a flat wagon  
with sandwich panels 167
3.9 Adaptation of the bearing structure of a flat wagon  
for carrying liquid cargoes 177
3.10 Situational adaptation of a flat wagon mod. 13-7024  
for carrying strategic freight 183
Conclusions to Part 3 195

GENERAL CONCLUSIONS 202

REFERENCES 205

APPENDIX A 214


