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Description of Work

The embankments and cuttings of British motorways in plastic clay strata have suffered delayed superficial sliding, which has been documented in a detailed survey by the Transport Research Laboratory (TRL). These have little impact on motorway use, but involve a substantial maintenance cost and associated highway lane closures.

Railway cuttings built in the 19th and early 20th centuries have been subject to delayed deep-seated sliding. In both the shallow and deep-seated cases, sliding has occurred at an average operational strength significantly less than the best estimate of peak strength measured in the laboratory. The clays involved are brittle, and the discrepancy between operational and peak strengths has been attributed to progressive failure.

GCG was commissioned to review the history of motorway slope failures established in the TRL survey, to place it in the general context of the history of sliding in clay slopes, and to examine the mechanisms involved using results from finite element analyses. Particular aims were to quantify the role of progressive failure in reducing the average operational strength of in-situ clays and clay fills at collapse in the motorway slopes and to establish the mechanisms which might be involved in the development of the slides. It was also important to indicate how the trends determined by the analyses might be monitored in the field.

Representative slopes have been analysed on a parametric basis to examine these questions. Such analyses have reproduced the history of deep-seated slides in railway cutting slopes and showed that substantial progressive failure is involved.  The effects of progressive failure should be taken into account in the assessment of such slopes.

Similar analyses of motorway embankments have shown that one possible mechanism for shallow slides is the differential strains and progressive failure at the base of a superficial layer of clay of higher permeability due to shrinkage cracks. When shallow slips are repaired on high slopes, drainage measures should be considered to prevent the subsequent development of deep-seated slides. The controlled use of vegetation can be employed to stabilise superficial layers affected by shrinkage and swelling. Vegetation can reduce seepage pressures at depth through increased evaporation and may provide a convenient method of preventing both shallow and deep-seated slides.
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Slip in highway slope
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