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Introduction 
• The role and strategy of the British Geological Survey 

 
• The London and Thames Valley regional model 
 
• The National Geological Model 

 
• Working with others 

 
• Future initiatives 
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The role and strategy of the British Geological Survey 

 
• National geological survey founded in 

1835 
• UK custodian of geoscientific 

information 
• Independent and impartial 
• 630 staff (520 multi-disciplinary 

scientists) 
• Part of NERC, a not-for-profit public 

sector research establishment 
• Funded by Government & external 

income 
• Offices at Keyworth, Wallingford, 

Edinburgh & Cardiff 

 
 

BGS Strategy 2014-2019 
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Sustainable Cities 
“With urbanisation comes pressure on 
space and resources and, increasingly, the 
underground. So understanding the 
subsurface beneath our cities is a key 
focus for a modern geological survey” 

BIM  
(but where is the Geology?!) 



© NERC All rights reserved 

The London and Thames Valley model 
• Modelled area: 4,800km2 (equivalent to 8 50K map sheets) 

• Model extends the geological maps into 3D 
• 70 bedrock and superficial geological units modelled, plus 

artificial ground and mass movement deposits  
• Attributed with engineering and hydrogeological properties 
• Modelled to c.500m depth 
• Revised fault network 
• Delivered as standard file types (vector, raster etc.) and also 

through the new BGS Groundhog web viewer 
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Map and DTM 

Geological Block model 

Boreholes 

+ 

Fence diagram 

Building the model 

Unit distribution 

Cross-sections 
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1 Chalk Group 

40km 

N 

X10 vertical exaggeration 

• Principal aquifer in SE England 
• Outcrops in the Chilterns and North Downs, buried beneath Tertiary 
  sediments in the middle of the London Basin 
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2 Thanet Formation subcrop (royal blue) 

40km 

N 

X10 vertical exaggeration 

• Composed of v dense silty sand with green coated flints at base 
• Aquifer 
• Subcrop revised in the model 
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3 Harwich Formation (pink) and Lambeth Group (ochre) 

40km 

N 
X10 vertical exaggeration 

Lambeth Group: 
• Variable composition – clays, silts, sands, gravels 
• Difficult engineering conditions and variable hydrogeology 
• Not subdivided in this model 

Harwich Fm: 
• Composed of interbedded clays, sands and pebbles 
• Subcrop revised in the model 

 



© NERC All rights reserved 

5 Bedrock geology at rockhead (all Quaternary removed) 

40km 

N 
X10 vertical exaggeration 

London Clay (grey-brown): 
• Excellent tunnelling medium 
• Swell-shrink properties at surface 

Bagshot Fm (yellow) and Bracklesham Group: 
• Interbedded sands, silts and clays 
• Variable engineering conditions and hydrogeology 
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6 Quaternary deposits – most terrace gravel units and 
glacial deposits 

N 

X10 vertical exaggeration 

40km Alluvial fill stripped off to reveal the Greenwich Fault 
beneath the Thames 
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7 All geological units 

N 

X10 vertical exaggeration 

40km 

All bedrock and Quaternary units shown to base Chalk 
- Note fold structure in London Basin 
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 Significant revision of man-made deposits 

Tilbury 

Bluewater 
39m of artificial ground 
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Model coverage and delivery 

Lower 
resolution 

models  

Higher 
resolution 

models  

• 3D PDFs 
• GIS (shapes and grids) 
• CAD (BIM) 
• Modelling  
    software 
• Visualisation packages 
• Web-based delivery 
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Working with others 
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Future initiatives 
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2 year project funded by InnovateUK  

BIM for the subsurface 

• Unforeseen ground conditions - major causes of project delay 
contributing to ~ 1/3 of construction programme over-runs 
 

• Partly due to limited availability of high quality geotechnical data & 
interpretation 

• Project to apply BIM process to ground investigation & subsurface 
infrastructure design.  
 

• Integrate with BGS’ national databases and implement BGS 
methodologies & standards for 3D geological modelling.  
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Direct access to geological maps and boreholes 
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In the future - direct access to geological sections and models 

Software independent (via xml files and APIs) 
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AGS data 

AGSi 
 
A new initiative to include 
interpreted data and the concept 
of layers in the next phase of the 
AGS data transfer format 
 
 

D
ata transfer 

Desk study 

Part of this is to introduce the concept 
of cross-sections where the unit is 
defined by its base 

National Geotechnical 
Properties Database 

3D models 
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Questions? 

 
 
Helen Burke hbu@bgs.ac.uk and Holger Kessler hke@bgs.ac.uk 

 
 

City model courtesy of ARUP (simon.mabey@arup.com) 
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Geology of Britain Viewer – free and 
open data 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html�
http://mapapps.bgs.ac.uk/geologyofbritain/home.html�
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BGS Groundhog – professional reports 

https://shop.bgs.ac.uk/Groundhog/ 
 

https://shop.bgs.ac.uk/Groundhog/�
https://shop.bgs.ac.uk/Groundhog/�
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