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Abstract

The present study involves investigating the nonlinear
performance of steel reinforcement for two types of reinforced concrete
shell foundations, “Inverted” and “Upright” as an alternative of a
shallow conventional foundation. Both types of shell foundation have
the same dimensions and analyzed under vertical static load using finite
element method by ANSYS Ver. 15 software. The brick elements
(SOLID45) and (SOLID65) were used to represent the soil and concrete
respectively, while (LINK180) was wused to model the steel
reinforcement. The Drcker-Prager failure criterion was used to simulate
the nonlinear behavior of soil while William-Wranke failure criterion
was used for concrete. For steel reinforcement, Bilinear Kinematic
Hardening with elastic perfectly plastic model was adopted. The main
aspects that have been investigated in this study are the effects of shell
thickness and the angle of shell with the horizontal for both types of
shell foundations. Three types of soil (C-Soil, @-Soil, C-@ Soil) are
considered in the analysis. The results of the study indicated that, for
“Inverted” shell footing, increasing the shell angle resulted in
increasing of load-bearing capacity and decreasing the settlement when
the shell rested on (C-Soil) and (C-@ Soil). However, in the case of (0-
Soil) the increasing of shell angle, up to angle 30°, resulted in increasing
of load-bearing capacity and the load-bearing capacity began to
decrease. For “Upright” shell foundation when the shell angle is
increased, it will lead to an increasing the in load-bearing capacity and
decreasing the settlement on (C-Soil), the behavior for this type of shell
foundation is not specific on (-Soil), while the load-bearing capacity
and settlement decreased on (C-0) soil.

The load-bearing capacity increased and settlement decreased
with increasing the shell thickness for both types of shell footings on all
types of studied soil. The results showed that the “Inverted” shell
foundation is more efficient than “Upright” shell foundation in terms of
load-bearing capacity, settlement, cracking load, the amounts of cracks,
distribution of soil stress, and stresses in steel reinforcement.
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