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Analyzing the function of counterfort wall 

when it interacts with the ground 

Abstract. The issue of changing side pressure of soil 

and soil reactive pressure on the bottom of the foun-

dation if there is any temporary load on the surface 

of the backfill is considered. Various soil models are 

used in the area of the vertical wall and foundation. 

The studies were conducted for three variants of 

solution: when the joint action of soil and retaining 

wall is ignored; when the Winkler model for soils 

located both near the vertical wall and in foundation 

base is applied; when the Winkler model is applied 

for soils near the vertical wall and for linearly de-

formable half-plane model for soil base. When calcu-

lating the counterfort wall using the model linear 

deformable half-plane the effect of ground loading 

backfill both over the back of the foundation and over 

the front face foundation slab were taken into ac-

count. It is shown that when applying the Winkler 

model for the soils located near the vertical wall and 

the base of the foundation (second solution), the 

lateral pressure on vertical wall and reactive pres-

sure on the foundation increase, and this, in turn, 

causes a significant reduction in internal effort 

(bending moments and shear forces). When solving a 

problem with using the model of linearly deformable 

half-planes the internal efforts are not reduced as 

sharply as when using the Winkler model, however, 

they are significantly reduced compared to those 

calculated while ignoring the joint action of the 

counterfort wall and the soil. When calculating the 

counterfort wall, taking into account its interaction 

with the soil and using any soil model it sticks off the 

backfill soil at the top of the vertical wall, in connec-

tion with which the lateral pressure at the bottom of 

the wall increases. The diagrams of lateral and reac-

tive pressures are curved. Analysis of the calculation 

results showed that taking into account the joint 

action of walls and soil, the soil models should be 

carefully and reasonably chosen. 

Key words: counterfort wall, joint action of walls and 

soil, diagram of lateral pressure of the soil, diagram 

of reactive soil pressure, loading effect, Winkler 

model, linear model deformable half-planes, bending 

moments, transverse forces. 
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