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Abstract 

  

In the first part of the presentation, behaviours of deep excavations in loose to 

medium dense sand and Jakarta clay which have not been explored before were 

examined and discussed and three- dimensional modelling of excavations were 

conducted associated with observational data to define certain key soil 

properties, such as soil stiffness at various stress and strain level.  Also by 

three- dimensional modelling, plane strain ratio (PSR) chart which could assist 

to transfer displacements induced under plane strain condition to the one under 

three- dimensional condition was developed. Factors affecting PSR, such as 

distance from the corner, geometry of the excavation and ground conditions 

were reviewed.  Further, data about deformations caused by tunneling in loose 

to medium dense sand was collected and studied and it was found that the 

ground displacement is mainly caused by gap at shield tail and no 

consolidation settlement is seen.  Through three- dimensional modelling, 

vertical displacements in both transverse and longitudinal directions were 

simulated successfully.  Influences from operation parameters, such as face 

and backfill grouting pressure were evaluated and stress status and strain level 

during various construction stages were discussed too.  The importance of 

nonlinearity and small strain characteristic of soils could be confirmed by these 

analyses also.  Finally, in terms of sustainable development, a recycle material, 

air- cooled furnace slags (ACFS) is used to replace granular materials as base 

of a special embedded track slab in soft ground.  A series of lab/field tests and 

numerical analyses were thus delivered to validate properties and performance 

of ACFS base. 
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