
CONTENTS:

IMPORTANT ANNOUNCEMENT 2
INSCRIPTION 3
ACKNOWLEDGEMENTS 3
CONTENTS 5

1INTRODUCTION8

2 EXPERIMENTS 8
2.1 Experimental equipment 8
2.2 Experimental techniques 10
2.3 Properties of samples 11
2.4 Data 12

3 FLOW OF EXPERIMENTS 13
3.1 Passive pressure - E5/0,2 and E6/0,2 14
3.2 Active pressure - E7/0,2 and E8/0,2 14

4 RESULTS 15
4.1 Strain processes 15

4.1.1 Experiments with pressure at rest and passive pressure — E5/0,2 and E6/0,2 16
4.1.1.1 Slip surfaces 20
4.1.1.2 Displacements 24
4.1.1.3 Comparison to results of wall translative motion 26
4.1.1.4 Comparison to results of wall rotation about the top 27

4.1.2 Experiments with active pressure — E7/0,2 and E8/02, 28
4.1.2.1 Slip surfaces 33
4.1.2.2 Displacements 35
4.1.2.3 . Comparison to results of wall translative motion 38
4.1.2.4 Comparison to results of wall rotation about the toe 38

4.2 Stress processes 39
4.2.1 Wall-soil contact stresses 40
4.2.2 Pressure components 40
4.2.3 Friction on walls 40

4.2.3.1 Samples contra retaining walls 41
4.2.3.2 Samples contra lateral glass sides 41

4.2.4 Normal pressure on moved wall 42
4.2.4.1 Pressure at rest 43
4.2.4.2 Passive pressure 44
4.2.4.3 Active pressure 45
4.2.4.4 Reaction moduli 48
4.2.4.5 . Comparison to results of wall translative motion 66
4.2.4.6 . Comparison to results of wall rotation about the top 67

4.2.5 . Distribution of normal pressure on moved wall 68
4.2.5.1 Notation of pressures and symbols 68
4.2.5.2 Pressure at rest 69
4.2.5.3 Passive pressure 71
4.2.5.4 Active pressure 74
4.2.5.5 Comparison to results of wall translative motion 77
4.2.5.6 Comparison to results of wall rotation about the toe 78

4.2.6 Normal pressure on stable back wall 79
4.2.6.1 Pressure at rest 79
4.2.6.2 Passive pressure 81

5



4.2.6.3 Active pressure 82
4.2.7 Distribution of normal pressure on stable back wall 83

4.2.7.1 Pressure at rest 83
4.2.7.2 Passive pressure 85
4.2.7.3 Active pressure 88

5 DEPENDENCE OF PRESSURE EFFECTS ON WALL TOE DISPLACEMENT 93
5.1 Pressure at rest 93
5.2 Passive pressure 95
5.3 Active pressure 97
5.4 Complete dependencies 100

5.4.1 Total normal forces 102
5.4.2 Moments of total normal forces to the toe 102

5.5 . Comparison to results of wall translative motion 103
5.6 . Comparison to results of wall rotation about the toe 108

6 DESIGN OF THEORETICAL DEPENDENCIES 111
6.1 Non-cohesive soils 111
6.1.1 Analysis symbols 113
6.1.2 Analytical solution 113
6.1.3 Theoretical pressures 115
6.1.4 Theoretical wall movements 116
6.1.5 Designed theoretical dependence - pressure/movement 117
6.1.6 Comparison to the experiments 119
6.1.7 Comparison to results of wall translative motion 122
6.1.8 Comparison to results of wall rotation about the toe 123

6.2 Cohesive soils 125
6.2.1 Analogical model 125
6.2.2 Cohesive sample 125
6.2.3 Designed dependence pressure-movement 126

7 INSTABILITY OF LATERAL EARTH PRESSURE 127
7.1 Instability factors 127
7.2 Time instability 128
7.3 First observation of time instability 129
7.4 Research of time instability 129

7.4.1 Rest after active movements 129
7.4.2 Rest after passive movements 136

7.5 Temperature influence 140
7.6 Evaluation 142
7.7 Results 146
7.8 Comparison to results of wall translative motion 146
7.9 Comparison to results of wall rotation about the toe 146

8 FAST PROCESSES IN THE MASS 146

9 CONSEQUENCES OF TIME INSTABILITY 147

10 LATERAL PRESSURE THEORY 147

11 CONSEQUENCES FOR PRACTICE 148
11.1 Routine analytical models 149
11.2 Very advanced numerical models 149

12 CONCLUSIONS 150
12.1 Principal observations 150

6



12.2 Relevance of observations in model tests to full-scale behaviour 151

13 COMPARISON TO RESULTS FOR OTHER WALL MOVEMENT MODES 153
13.1 Comparison to results of wall translative motion. 153
13.2 Comparison to results of wall rotation about the toe 154

14 CONCLUDING REMARKS 155
15 REFERENCES 156


