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Description of Work
A large increase in the number of passengers using the Angel London Underground Station in Islington resulted in the need for a major station redevelopment in 1989.  This involved the construction of new escalator and concourse tunnels, a station tunnel, step-plate junctions and lengths of running tunnel (Moriarty and Cooper, 1991).  An associated development, Angel Square, was to be constructed over the station requiring the excavation of a new basement and installation of large diameter piles.

GCG was appointed as geotechnical advisor responsible for interpreting all of the available geotechnical information and advising on the geotechnical aspects of tunnel design such as face stability, ground movements and tunnel linings.

The timing of the construction activities was such that the piled foundations for Angel Square were to be installed prior to construction of the escalator shaft.  The periphery of the escalator shaft was 1.6m from the closest pile, hence it was important to consider the effects of the escalator shaft excavation on the newly installed piles.  Finite element studies were undertaken by GCG to estimate the vertical and horizontal ground movements due to shaft excavation.  The effect of these movements was then incorporated into the design of the piles. 

Subsequent monitoring confirmed that tunnels can be constructed very close to piled foundations in London Clay, causing only small horizontal pile displacements.  The analyses and subsequent interpretation of monitoring have set an important precedent in the understanding of ground movements associated with tunnelling in London.
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Tunnel excavation at Angel
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