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SPECIAL CONDITIONS 
IN EARTH PRESSURE 
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Lecture Four
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Lecture Outline

 Rigid Body Motion of  Walls

 Effect of Arching

 Dealing With Surface Loads

 Narrow Backfill



Early Experiments on Earth 
Pressure

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸



Intermediate Cases 



Intermediate Cases
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Intermediate Cases
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Allowable Movements (AASHTO)

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸



Allowable Movements (BS EN 1997)



Braced Excavation (Flexible Walls)



Effect of soil density

Clough, G. W., & Duncan, J. M. (1991). Earth pressures. Foundation 
engineering handbook, 223-235.



Effect of Compaction

Clough, G. W., & Duncan, J. M. (1991). Earth pressures. Foundation 
engineering handbook, 223-235.



Arching Effects

Karl, Terzaghi. "Theoretical soil mechanics." (1943).



Modified Earth Pressure

Paik, K. H., & Salgado, R. (2003). Estimation of active earth pressure 
against rigid retaining walls considering arching 
effects. Geotechnique, 53(7), 643-653.



Simplified Method (P&S 2003 vs 
ECP202)



Dealing with Surface Loads

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 2014



Line Loads
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀



Point Loads
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀



Compaction Induced Earth Pressure

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀



Typical Compaction Weights

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀



Narrow Backfill

Chen, F., Lin, Y., & Li, D. (2019). Solution to active earth pressure of narrow 
cohesionless backfill against rigid retaining walls under translation 
mode. Soils and Foundations, 59(1), 151-161.



Application of FELA

Reflective Shear 
Bands increase with 
the decrease in width. 



Earth Pressure Calculations

Chen, J. J., Li, M. G., & Wang, J. H. (2017). Active earth pressure against rigid 
retaining walls subjected to confined cohesionless soil. International Journal of 
Geomechanics, 17(6), 06016041.



Thank you
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