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INTRODUCTIONINTRODUCTION
Calculation is made for earth retention, of a 3 
story underground excavation, for a 13 story 
building.
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From natural soil level, will be done an 
excavation of 9.8 m.
Earth retention will be guaranteed by mean 
of drilled piles.
Before drilling pile holes, soil will be 
excavated till the depth of 2.8m from natural 
soil level.
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After that, pile holes will be drilled and piles 
will be placed as shown in fig.
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At the upper level of the piles, will be 
constructed a beam, which will create 
support for the piles.
But this beam, without additional 
connections, is not enough to support the 
pressure that the piles transfer to it.
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Plan of connections is shown below
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Below we see the pile elevation
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Actions on the piles are:
Earth active pressure, pe.
Uniform load on the ground, 
qs.

Soil below the dredge line is 
modeled by mean of springs

MODELING PROCESS 
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3D model is given below

From fig. we see 
that the piles are 
modelled as wall.
To do so the 
stiffenes of the wall 
has been modified 
and made zero in 
the horizontal 
direction,  so the 
load is distributed 
in the vertical 
direction.
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3D model is given below

The wall thickens is 
calculated to be 
equivalent in 
weight and in 
stiffenes to the pile.
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From the above model we can 
take the displacements and 
internal forces, but to have a 
more accurate calculation, the 
pile is modelled separately 
according to the scheme in fig. 
and the beam in the top 
extremity of the pile is 
modelled as a spring.
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To control if the depth of the pile under the 
dredge line is sufficient, we do as below:

1- We check the values of spring reactions.
This values have to change sign, so the 
earth passes from the active state to the 
passive state. 

2- We check the displacement of the lower 
extremity of the pile.
This displacement have to be equal or lower 
than 2 mm  (Bowles, Foundation, 1996).
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The above calculation is for the excavation 
phase.
After the excavation, will start the 
construction of the building and when the 
building will reach the second floor from the 
mat foundation, the two piles in the middle 
will be destroyed and the diagonal braces 
will be cut.
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So in this phase, the 
calculation scheme 
will be as in fig.

As we see, now the 
piles are supported at 
the floor level.
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This method is fast and can be
performed in large excavations.
It takes into account the behaviour
of the underground earth retention
structure working together and
can be used for different work
phases of the structure.

CONCLUSIONS
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