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ABSTRACT 
This lecture will compare recent experience in the application of advanced constitutive models in the 
prediction and control of ground movements in four distinct classes of problem: 1) Urban excavation where 
we have demonstrated control of ground deformations through integration of modeling and measurements 
for an 18m deep floating excavation support system for the Courthouse Station in Boston.  2) Mechanized 
tunneling where simplified analytical methods can be used.  For Crossrail tunnels (London) in stiff clay, we 
show that ground deformations at a greenfield site can be well described by a set of three cavity deformation 
parameters, and are then able to predict structural response for these same parameters. 3) We have 
investigated the effectiveness of pre-fabricated vertical drains as a non-intrusive method for mitigating the 
damage to pile-supported wharf structures, for a typical structure at the port of Oakland.  These analyses 
require models that can handle the complex soil response (liquefaction), pile-soil interactions, with coupled 
flow and deformations.  4) Geotechnical predictions of long-term settlements are needed for large fills on 
deep clay layers such as those associated with offshore airports such as Kansai in Japan.  We have 
developed a novel constitutive model to improve predictions.  This MIT-SR model can represent diverse 
observations of primary consolidation for clay layers of different thicknesses, providing a unifying 
framework that can resolve the long-standing paradox of coupled consolidation and creep behavior 
(Hypotheses A and B). 
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