1 STATEMENT OF RESEAERCH

1.1 
INTRODUCTION

Where soil conditions permit it, the use of cast-in-drilled-hole (CIDH) pile shafts is a cost-effective, space-saving and therefore a widely used foundation system for California highway bridge construction. The lateral load response of the system is dominated by flexural response with inelastic deformations typically occurring below grade. The region where the inelastic deformations are concentrated is often referred to as the plastic hinge region. The location and behavior of the hinge region constitutes one of the critical design issues for these structures.

The overall behavior of the shaft/column is significantly influenced by the interaction between the shaft and the surrounding soil. It is common to use p-y curves to represent the interaction between the shaft and the surrounding soil. Measurement of such curves for a large (6 ft. diameter) CIDH bridge pier, in addition to overall load-displacement response and profiles of shaft displacement, curvature, shear, and moment, was the focus of Part I of this report. 


Part II of this report describes analytical studies of the CIDH system described in Part I. This first phase of the analytical work studied the use of a nonlinear shaft model with nonlinear p-y soil springs. A nonlinear soil spring element, which included elastic/plastic soil behavior as well as drag and gap behavior, was developed and implemented. This model was found to reproduce the experimental results for global and local responses fairly well compared to more simple nonlinear p-y models. The second phase of the analytical work focused on the using a 3-D finite element model (ABAQUS) and realistic properties for the soil and shaft to estimate p-y curves for large diameter drilled shafts. These curves are then compared to p-y curves generated from field measurements discussed in Part I. Simulations of p-y curves for different shaft diameters and soil conditions are presented. Advantages and limitations of ABAQUS for analysis of lateral loading on drilled shaft foundations also are discussed.
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