
'1

ENGINEER - Vol. XXXXII, No. 04, pp. [65-74], 2009 
© The Institution of Engineers, Sri Lanka

Investigation of the Accuracy of the Elastic Settlement 
Estimation Methods and the Extrapolation Techniques 

of Plate Load Test Results
H. S. Thilakasiri and S. M. Priyantha

Abstract: Accurate estimation of the settlement of shallow foundations is an important aspect in the 
design of such foundations. Most often elastic settlement estimation methods are used in the 
estimation of settlement of shallow foundations. In addition, plate load tests are also performed to 
estimate the settlement of shallow foundations. Since a smaller size plate is used in the plate load test, 
the settlement obtained from such tests should be extrapolated to the actual size footings. Even 
though there are large number of settlement estimation methods and extrapolation techniques for 
plate load test results, the verification studies of the accuracy of the methods are very rare. It is very 
often observed that the settlement of shallow foundations are estimated based on the plate load tests 
carried out in layered soil medium, where a stiff fill soil layer overlying a soft soil. Extrapolation 
techniques of the plate load test results are highly questionable under such situations.

A finite element model was developed using the software called PLAXIS to simulate the settlement of 
footings. The developed model was used to model some case studies presented in the literature to 
investigate the accuracy of the model predictions. Thereafter, parametric studies were carried out to 
investigate the accuracy of: (i) commonly used elastic settlement estimation methods; (ii) the commonly 
used extrapolation techniques in the homogeneous subsurface conditions; and (iii) the commonly used 
extrapolation techniques in the two layered medium with a hard layer overlying a soft layer.
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1. Introduction

Shallow foundations are the most common type 
of foundations used to support the structures 
due to the low cost and the simplicity of 
construction compared to pile foundations. Most 
of the shallow foundations are constructed 
without any geotechnical design inputs and, 
even if geotechnical designs are carried out, 
wrong assumptions and unreliable engineering 
judgments are used in the process. As a results, 
the percentage of failures of shallow foundations 
are much higher than the failures of deep 
foundations, it is absolutely critical to select the 
appropriate testing methodologies, correct 
interpretation methods and reliable design 
approach in the design of shallow foundations.

Failure of a foundation occurs mainly due to 
two different reasons: shear failure of the 
medium surrounding the foundation; and 
excessive settlement of the foundation under 
the working conditions. It is the responsibility 
of the designer to propose a foundation having 
a reasonable factor of safety against shear

failure and the settlement under the working 
load within tolerable limits to the structure 
supported by the foundation. Moreover, it is 
observed that most of the failures of shallow 
foundations are due to excessive settlement of 
the foundation than due to shear failure. In this 
context, the designer should be in a position to 
estimate the settlement of the foundation under 
the action of the working load.

Settlement of foundations may be due to elastic 
(or immediate settlement), primary 
consolidation settlement and secondary 
consolidation settlement. It is intended to 
investigate the accuracy of the different elastic 
settlement estimation methods of shallow 
foundations in comparison to the predictions of 
the same from the finite element methods (FEM).
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