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Abstract

This study presents an applications of the simulated annealing
algorithm to find the optimum design of braced sheet piles with wales
and struts in sand and clay soils, where the pressure distribution
proposed by Peck (1969) is adopted. The penalty function method is used
to convert the constrained optimization problem to unconstrained
one. The aim of the optimization problem is to find the values of
the design variables which minimize the objective function and
satisfy the constraints of the problem. The objective function is
considered as the cost function which represents the cost of the sheeting
piles, wales, and struts. The design variables are taken as the horizontal
spacing between struts, depth of the top strut, vertical spacing
between struts, penetration depth in soil, section modulus of sheet
piles, sections modulus of wales, and cross sectional area of struts.
The constraints are formulated based on the design criteria of BS
standard for steel structures, which include the constraints on the
sheet piles to satisfy flexural requirements, on the wales to satisfy
flexural requirement, and on the struts to satisfy direct compression
and buckling requirements. A computer program is written using
Matlab software to perform the structural analysis and design of
braced sheet piles. The sheet pile is considered as a continuous beam
supporting on an elastic foundation, where the struts and soil in the
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passive resistance are represented by springs attached to the
piling. This method uses modulus of subgrade reaction in the passive
pressure region below the dredge line in front of the wall. The
optimization process is carried out using the simulated annealing
algorithm (SA) written by Matlab language.The results show that, the
cost of sheet piles represents more than 87% of the total cost for sand
soil, and more than 80% of the total cost for clay soil.
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