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The British Geological Survey

® UK national Geological Survey
Founded in 1835

® UK custodian of geoscientific
information

® 646 staff (510 multi-disciplinary
scientists)

® Part of NERC not-for-profit Public
Sector Research Establishment

® Funded by Government &
external income through
commissioned research

® Offices at Keyworth, Wallingford,
Edinburgh & Cardiff



Maps to models in Great Britain

The mission has remained constant:
To understand & explain the Geology

William Smith

2007

2012




Building a geological model (aka 3D mapping)
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UK3D - National Bedrock Model

* An impartial reference-frame for
the UK subsurface

® Successorto 1:625,000 scale
map

* Synthesises a wealth of
data and interpretation

* Captures geologists’ knowledge
In a consistent framework

®* Peer-reviewed, open dataset




UK3D - National Bedrock Model

* An impartial reference-frame for
the UK subsurface

® Successor to 1:625,000 scale ¢ -3‘;'
map LAY
* Synthesises a wealth of S
data and interpretation

In a consistent framework N0
®* Peer-reviewed, open dataset
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http://mapapps.bgs.ac.uk/geologyofbritain/home.html

Point and section prognosis

‘ 3D Geological Models from the British Geological Survey

T&Cs

=

Privacy

H Contacts

The British Geological Survey's National Geological Model is a 3D representation of the UK subsurface. This model shows not only the geclogical units at
the surface (akin to a map), but also their variation with depth.

Models can be used to identify the thickness and order of geclogical units as well as provide information about how the elevations of geclogical surfaces

vary spatially.

Currently, there are two types of model available:

- Deep, regional-scale models
typically used for natural resource estimates and groundwater studies

- Shallow, local-scale models
typically used for ground investigations, groundwater studies and tunnelling projects

Model coverage will increase over time as we load more models, so please visit us regularly.

Use the Model Browser to view our 3D geological model coverage and explore what
outputs are available.

G 3D Geological Model Outputs

Synthetic Borehole Reports

£10.00 (+uaT)

Place a point on a map and obtain a prediction of the depths of the modelled units at that

location. Download an Example Synthetic Borehole Report (PDF 903KB)

Horizontal Section Reports

£30.00 (+vAT)

Select a rectangular area on a map and obtain a geological map at an elevation below the
ground surface. Download an Example Horizontal Section Report (PDF 896KB)

Explore models and shop

Cross Section Reports

3D Geological Model Data

Please contact us to discuss your requirements.

Place two peints on a map to define a line and obtain a predicted cross section of the
modelled geological units. Download an Example Cross Section Report (PDF 963KB)

Geological unit surfaces, thicknesses and 3D grids can be exported from the models and
licensed in GIS/text formats. Some models can be delivered in interactive 3D viewers.

Dartiard
Crossing

£30.00 (+uAr)

Commercial service via the BGS shop

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

© NERC All rights reserved
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Geological risk mapping prior to tunnelling
— based on 3D geological model
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Farringdon model in context of the
regional and national geological model
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Crossrail Project: Infrastructure design and construction — Volume 2
ISEM 978-0-7277-6129-3

ICE Publishirg and Crossrail 2016 All Rights Resenved - -
dot 10.1680opid 61293.431 publishing

3D geological model of the completed Farringdon

underground railway station

Angelos Gakis Dr. Dipl-Ing, MSc DIC, CEng MICE, Dr. Sauer & Partners Ltd,
London, UK

FPaula Cabrero BSc, MSc, Dr. Sauer & Partners Lid, London, UK

David Entwisle BSc Hons, CGeol, FGS, British Geological Survey, Nottingham, UK
Holger Kessler MSc, FGS, British Geological Survey, Nottingham, UK

Abstract

The complexity and the unknowns of the geology at Farringdon, primarily associated with the
Lambeth Group, required a state-of-the-art geotechnical approach in order to manage the
risks related to the open face, sprayed concrete lining (SCL) tunnelling. This was aided by
the 3D geological model developed by the Brtish Geological Survey (BGS) in 2009 for the
proposed Farringdon underground railway station and which was provided to the contractor's
team in 2013, in order to continue the revision of the model.

The model was initially updated with additional ground data from boreholes and shaft
excavation (2009 to 2013). It then became an integral part of the site supervision workflow,
being updated daily with data from the tunnel face.

This dynamic model became a 'live’ geological database of increasing accuracy with time,
allowing for geological predictions for the forthcoming tunnel excavations. In parallel, the
understanding of the complexity of the Lambeth Group geology was significantly improved,
refining the location and charactenistics of the multiple faults and the thickness and continuity
of the high-risk sand lenses.

This paper aims to describe how a BGS 3D geological model was developed to be used in
combination with tunnelling works for the first time, the benefits from its use and the lessons
learned with respect to the geclogy of the Lambeth Group.

http://learninglegacy.crossrail.co.uk/dg

Notation

ents/3d-geologicg

I-model-completeg

BFK BAM Ferrovial Kier Joint Venture, the main contractor

CAD Computer Aided Design
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3D geological model for railway
electrification between Leeds and York

TSP Projects

Technical Solutions in Partnership
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Site specific ground model to understand recharge and
pathways at Yorkshire Water abstraction sites YorkshireWater
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Site specific ground model to understand recharge and
pathways at Yorkshire Water abstraction sites YorkshireWater
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The BGS HS2 route 3D geological model visualised
In map, sectlon and 3D
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BIM for the subsurface Inghgo\gfgagg?soﬂl(

2 year project funded by InnovateUK

 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.

* Projectto apply BIM process to ground investigation & subsurface
infrastructure design.

* Integrate with BGS’s national databases and implement BGS
methodologies & standards for 3D geological modelling.

%8 \ British
BB5S) Geological Survey
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Direct access to free geological maps and
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Direct access to BGS products in HoleBASE Sl
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Upload and download of AGS data from BGS data centre
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Implementation of 3D modelling in AutoCAD Civil 3D
Coming soon
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Groundhog Desktop GSIS -
free tool for geological interpretation and visualisation
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Serious gaming....
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Thank You — Any Questions? hke@bgs.ac.uk

- Open 3D Geological Modelling Community

1,629 members
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