Active Limit State Fundamentals
When soil interacts with a retaining wall which is allowed to move away from the soil
slightly, the soil pressure on the wall reduces from the so called at-rest value to a
minimum value, the active limit value.
The main features the mechanical interaction between a dry granular cohesionless soil
mass with horizontal upper surface and a retaining wall with a vertical and smooth back,
are illustrated in Figure 1 where it is assumed that the wall, pushed by the soil, has
moved slightly forward so that the conditions of active limit equilibrium have been
reached, with the soil pressure decreasing from the at-rest value to a minimum.
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According to Rankine’s theory [1], in a soil with unit weight , the horizontal effective
′
stress 𝜎ℎ𝑎
increases linearly with depth, from zero at the top surface to a value of 𝐾𝑎 𝛾ℎ
at depth ℎ, where 𝐾𝑎 , the coefficient of active earth pressure, is given by (1 − 𝑠𝑖𝑛𝜙′) ⁄
(1 + 𝑠𝑖𝑛𝜙′) , with 𝜙′ being the soil angle of shearing resistance. The resultant of the
lateral pressure diagram is 𝐼𝑎 = 𝐾𝑎 𝛾ℎ2 /2, with 𝐼𝑎 being the so called total active thrust.
Laboratory experiments conducted by Terzaghi [2] with a vertical wall hinged at the base
have shown that a horizontal top displacement of 0.1 to 0.2% of the wall height are
sufficient for mobilizing the active limit state in the granular soil, the corresponding
triangular soil wedge that follows the wall motion being bounded by a plane, at an angle
𝛼 = 𝜋 ⁄ 4 + 𝜙′/2 from the horizontal, which separates it from the remaining elastic soil,
as depicted in Fig. 2.
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