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An efficient method has been developed to compute the normalized total bending strains of fixed-head pile groups of
finite length embedded in a homogeneous soil layer subjected to both kinematic and inertial harmonic loading. The pro-
posed method allows the total bending strains to be obtained in a closed form formula while using a dynamic Winkler
approach in conjunction with an extension to three-dimensions of Novak’s plane strain model. The enhanced model is
free of the drawbacks of the two- dimensional plane strain model, as it is able to reproduce the cutoff frequency of the
soil-pile system. Pile group effect is considered through frequency-dependent interaction factors and the total bending
strains are normalized with respect to the mean shear strain of the soil stratum y,. The variation of the normalized total
bending strains against slenderness ratio /H is investigated, revealing valuable insight into the characteristics of the
bending strains radius in pile groups. Solutions for pile groups’ responses are obtained at the fundamental frequency of
the soil stratum.

This research shows the normalized total bending strains for various parameters, such as the factor F, and ¢, represent-
ing the relative amplitude and the phase lag between the inertial lateral loading and the deformation of the soil medium,
the pile-soil stiffness ratio £,/E, normalized total bending strains’ characteristics indicates the presence of the local
minimum and the local maximum in soil-pile group systems. The results of parametric study imply the dependence of
the optimal radius and the optimal bending strains in pile groups on the factor £, the pile-soil stiffness ratio £,/E, and
the phase lag ¢,.. As a whole, it appears that the slenderness ratios at local minimum point increases as F, increases,
while the ratios remain unvaried as E,/E, and ¢, increase. It should be noted that a substantial decrease in the normalized
total bending strains at optimal radius would be expected within a range of small £,/E, and F,. Moreover, this decrease
seems to be more significant for small values of the phase lag ¢,. Three different approaches (average, weighted average
and envelope) are provided for estimating the optimal radius in pile groups that minimize the normalized total bending

strains simultaneously. Each of them can be considered applicable for engineering purposes.
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