Reinforcing steel required for the construction of the corresponding asymmetric pile.

PROBLEM DESCRIPTION

Consulting and research on the design and implemen-
tation of asymmetric reinforcement of piles in large con-
crete structures.

CHALLENGES AND GOALS

The main challenges are the design of asymmetric re-
inforcement of piles with suitable N-M interaction dia-
grams in the equilibrium equations at failure for the struc-
ture to be designed and built, but using asymmetric piles
instead of the usual ones, with the corresponding saving
of material (mainly steel).

MATHEMATICAL AND
COMPUTATIONAL METHODS

The main mathematical techniqgues employed consist
of the application and adjustment of the appropri-
ate physical equilibrium equations, which are greatly
complicated by the lack of symmetry, accompanied
by appropriate optimization techniques, in order to
minimize the use of steel in the piles for the design
and construction of big civil projects.
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PILES REINFORCEMENT

Asymmetric piles in large concrete structures.
Study and practical implementation.

N-M interaction diagram in the symmetric case. N-M interaction diagram in the asymmetric case.

RESULTS AND BENEFITS

The main results of the collaboration with the company The main benefits for the
was the theoretical study and posterior implementation company and their customers

in an executable computer program of all the compli- Idb ianifi i .
cated physical and mathematical considerations and wou € a significant saving

computations. of material (especially steel)

o in the design and manufacture
In order to can replace the usual symmetric piles con-

sidered in big civil engineering projects by the equiva- of the asymmetric p"es that
lent asymmetric ones, with similar behavior in terms of would eventually replace the
resistance and N-M equilibrium diagrams, but with a usual symmetric ones in big civil

significant saving in the use of steel in its construction. . . .
engineering prolects.
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