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On the Calculating of Earth Pressure Acting on
Counterfort Structure

Mai Yuan—jian

(The Research Institute of the 4th Bureau of Navigation Engineering,

Ministry of Communications guangzhou)

Abstract

Based on the balance of forces acting on interior earth fill of a counterfort structure,
this paper proposes a theoratical calculation method of earth pressure on each member
(including wall slab, couaterfort and bottom slab) when the earth fill behind structure
is in the condition of active critical equilibrium. Because the friction effect of counte-
rfort, earth pressure on the wall slab, in fact,is entirely different from classic theory(Cou-
lomb or Rankine) which is used for calculating stability of structure. The friction effe-
ct of counterfort results in a remarkable decrease of the horizontal earth pressure on the
wall slab. Meanwhile, the vertical earth pressure on the bottom slab is also less than the
overburden pressure. The distribution of earth pressure intensity on the wall slab with
depth is non-linear. Results of reducing pressure on wall slab and bottom slab depend
on the mobilized friction Torce of counterfort face and the distance between two counter-
~ forts. Calculation for some data of model tests and field observations indicates the
theoretical values calculated by the method in this paper are in general agreement with
the measured values on mqdels. In the Steel Wharf of Huang-pu New Port, as an exa-
mple, the horizontal earth pressure on the wall slab is less about 40% than the classic
active earth pressure and the vertical one on the bottom slab about 30% than the over-

burden pressure when friction between embankment {ill and concrete wall is considered

as d=d/3



