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RANKINE THEORY OF ACTIVE EARTH
PRESSURE

ASSUMPTIONS

1. The soil i1s homogeneous and isotropic.

2. The most critical shear surface is a plane. In reality, it is
slightly concave upward, but this is a reasonable assumption
(especially for the active case) and it simplifies the analysis.

3. The backfill surface is planar (although it does not necessarily
need to be horizontal).

4. There 1s no friction between wall and soil.

5. The wall is infinitely long so that a representative two-
dimensional section of the wall may be analyzed,
assuming there 1s no strain in the direction perpendicular
to the section. We refer to this as a plane strain condition.



RANKINE THEORY OF ACTIVE EARTH
PRESSURE
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RANKINE THEORY OF ACTIVE EARTH
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RANKINE THEORY OF ACTIVE EARTH

PRESSURE
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RANKINE THEORY OF ACTIVE EARTH
PRESSURE
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For cohesionless soils, ¢’ = 0

o, = o, tan2<45 Q; )
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RANKINE ACTIVE PRESSURE
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RANKINE THEORY OF ACTIVE EARTH PRESSURE
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RANKINE THEORY OF PASSIVE
EARTH PRESSURE
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RANKINE THEORY OF PASSIVE
EARTH PRESSURE

? Derivation: similar to that for active state
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For cohesionless soils, ¢c’= 0
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RANKINE THEORY OF PASSIVE
EARTH PRESSURE
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RANKINE THEORY
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RANKINE THEORY
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RANKINE THEORY
-- INCLINATION OF FAILURE PLANE --

Active Case Passive Case

Movement
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Failure plane inclination = hn(45 +%J Failure plane inclination = hn(45 _ﬂ]
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Practice Problem #3

For the retaining wall shown in Figure 13.19a, determine the force per unit length of the
wall for Rankine’s active state. Also find the location of the resultant.
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REFERENCE MATERIAL

Principles of Geotechnical Engineering — (7" Edition)
Braja M. Das
Chapter #13

Essentials of Soil Mechanics and Foundations (7™ Edition)
David F. McCarthy
Chapter #17

Geotechnical Engineering — Principles and Practices — (2"¢ Edition)
Coduto, Yueng, and Kitch
Chapter #17
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