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Overview
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Subsidence due to over pumping of groundwater extraction 
from 1925 to 1977 10 miles southwest of Mendota, 
California

Bargemmon, France



UK Problematic Ground Conditions

Å Soluble

Å Collapsible

Å Swell / Shrink

Å Compressible

Å Mined & Extracted

Å Radon

Å Sliding & Spreading

Å Gas Hazard

Å Fault Reactivation

Å Groundwater 
Recovery



Problematic UK 
Stratigraphy



Soluble Rocks ïDissolution Hazard

Permian Magnesian Limestones Carboniferous Limestones
Cretaceous Chalk Permo- Triassic Evaporites

Maund, J.G. & Eddleston , M (eds.) 1998. Geohazards in Engineering Geology. Engineering Group Special Publication, 15. Section 5: Geohazards 
associated with underground subsidence & cavities.
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Dolomitisation
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Salt
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Solution: Karst Geohazard Key role of groundwater



Solution: Karst Geohazard
A classification of sinkholes, with respect 
to the mechanisms of the ground failure 

Waltham & Fookes (2003) Engineering classification of karst ground conditions Quarterly Journal of Engineering Geology and Hydrogeology; 
2003; v. 36; issue. 2; p. 101 - 118



Solution: Karst Geohazard

Pinnacled Rockhead ðHighly fissured 
limestone surface beneath a soil cover

Foundation 
ôGeohazardõ

Waltham & Fookes (2003) Engineering classification of karst ground conditions Quarterly Journal of Engineering Geology and Hydrogeology; 
2003; v. 36; issue. 2; p. 101 - 118



Chalk Dissolution

Lulworth Cove

Fontwell



Chalk Dissolution

Common dissolution feature types 
developed in chalk (After CIRIA 

1994)

Sinkhole formed in 1995

Sinkhole 
formed 
in 1994

Aerial photo showing collapse features at 
Fontwell , West Sussex.

Mathews et al (2000) Locating dissolution features in chalk. QJEGH, 33, 125 - 140.
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M2 Widening 
Channel Tunnel Rail Link
Kent



North Downs Tunnel, Channel Tunnel Rail Link, Kent



Case Study: M2 Widening / CTRL, 
Kent
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