Ts P Projects

Technical Solutions in Partnership

Applications of Digital Ground Models to support the

maintenance and upgrading of rail infrastructure

Holger Kessler!, Gerard McArdle?, James Davison?, Helen Burke?!, Dave Entwisle!, Callum Irving?, Ana Rita Romero?,
Luz Ramos?, Steve Thorpe?, Ricky Terrington!, Ben Wood*! and Leanne Hughes?!. 1British Geological Survey 2TSP Projects

Summar
y . : Conceptual Engineering Geological model
The development of digital conceptual and observational ground models has become more - Based largely on geological/ground information constituting the Desk study:
widespread over the last few years. This poster describes the construction and use of a 3D geological * Anticipates what might be encountered on site —ground hazards,
: . : : i ground/groundwater conditions, and uncertainties, also resources;
model for the Leeds-York North Trans Pennine Electrification project (TPE), which was created by the - Informs initial project risk register and is used to design the investigation on site.

British Geological Survey (BGS) and commissioned by TSP Projects. The main purpose of the work was
to assist in the selection for electrification mast foundation (deep or shallow) types for the route.

Observational engineering/geotechnical ground model

This poster describes future ambitions of both organisations regarding ground modelling, data - Based on data/information collected from the Site Investigation: . A

integration and assurance. An important aspect of the assurance process is to communicate how the + Constrains and encapsulates the conceptual model in time and space UnitDisibutin, &1
: : : i » Identifies and to some degree quantifies ground hazards; ground/groundwater e 5 W

model can be used by different parties (client, contractor and designer). When these developments are conditions and uncertainties, also resources and material management. Forms the

communicated clearly, they can be used to reduce programme risks and project duration by increasing Project risk register;

* Informs further investigation and can be further developed during construction.

productivity in construction, as such they also form a part of the sub-surface BIM requirement.

North South Conceptual and observational geological models (modified from Parry 2014)
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|. Pre-existing pre-Devensian topography and incision of drainage during the advance of the Devensian ice, deep weathering
of the bedrock, topography partially filled in with fluvial and fluvio-glacial outwash and valley fill deposit.

Proglacial lake with
Moraine develops

laminated day deposition
Hemingbrough Formation

2 lce advances over the pre-existing topography and valley fill deposits, moraine develops at stilkstands, pro-glacial

ABOVE - Constructing 3D ‘preliminary’

lake with laminated clay deposits of the Hemingbrough Glaciolacustrine Formation in fromt of ice sheet Obse rvati On al g rou nd m Od eIS (after KeSS | er 2009)
Still-stand of wasting Escrick Moraine Member Proglacial ourwash deposits

ice sheet (part of Breighton Sand Formation)

N [ m?rilian:ﬁia:;wgm;;ﬂn:::ﬂ}iﬁﬂun LEFT - The ‘preliminary’ observational ground

model of the Vale of York expressed as a 3D

geological model looking north west, with the
Pennines in the background and showing the
complex glacial and Holocene deposits in the
foreground (from Burke et al 2017, supported
by the Environment Agency)

3. lce retreats, new proglacial lake develops and new moraine forms at Eskrick. Fluvio-glacial outwash and terraces spilling into lake.

Glacial lake with laminated . ;
. ; Pro-glacial outwash deposits
clay between moraines Elvington (part of Breighton Sand Formation)
‘ork
Moraine

Glaciolacustrine Formation
Pro-glacial lake with laminated clay deposition

Hemingbrough Glaciclacustrine Formation

BELOW - Coordination Model (MOC) showing
the design of the railway infrastructure including
the factual borehole data

4 lce retreats, new pro-glacial lake develops and new moraine forms at York Laminated clay lake deposits (Elvington
Glaciolacustrine Formation) develops between the moraines and the Hemingbrough Glaciolacustrine Formation contines to be
deposited in front of the Escrick Moraine Member
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A mock-up of an integrated geological and infrastructure 5 71‘,;" jg’ g " at g g ROUND
model including faults (from Burke et al 2015) N AR \':; 2 *
Example of Groundhog cross 55 55
RIGHT - Example of Groundhog cross section and CAD models section using boreholes and ., .,
developed from the Groundhog modelling of a rail alignment. extracts of historic maps used
« Upper image — Groundhog long section showing variable to characterise buried 53 53
thicknesses of superficial deposits. Purple represents organic channels, based on the - .
clay which was an engineering ground hazard. conceptual approach and
« Middle image — CAD model of main alignment and the rail obser\_/ational modelg and 51 SL 0]
sidings alignment. Cross sections were created to identify associated engineering ground o -
infilled historic water courses. hazards
 Lower image — Green cylinders represent ground improvement I
vibro concrete columns beneath the new embankment area to e m
carry the sidings rail alignment — Leave your thoughts here .
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Y— - mummenn | Challenges and future plans o BIM process requires well managed .
WMS/WFS Data Manager o | 4 “0(/5
% % g = . * Previous delivery mechanisms for the outputs (e.g. drawings) do not lend We mustt WW%%W for
) themselves to digital and dynamic outputs. Spade’. There Uy Wmi or oussets:
» Following the development of free ground modelling software and engineering ?PWPVny ’ ) od,
| assurance processes, a level of integration of the geological model with in the Basic information need/ytobe/owﬁ/vwob collect
Consultant multidisciplinary engineering BIM models has been achieved. on all projects:
AGS System 5 « BGS and TSP Projects are working on this closer integration of conceptual ) ;[ue,,ij@otywilL inevitalbly aff%t
models, factual BIM models and outputs. Information WWW@fOV?/ mduce/costwawb"%kw
* There is a compromise between levels of detail and model production time. W‘memy
- Communicating what the level of detail is and the level of uncertainty within the a2 ' b iy the
Investigation Supervisor ST m0d6| IS essen“al Da/ta/ VWLO'W 0 fb'@()‘fféfetby fl/\,@
Investigation Raw Site Investigation Data DMS/CDE « Maintaining the digital links between models and assurance documents is a goal, the/wéf of 3D ”"Od’elhl zgfntw decistov
challenge that is a high priority. benefily thew at construction
Complex interactions between data suppliers and clients. « Complex supply chains and processes between clients, consultants and making ’ oonds
contractor pose a challenge to frictionless and lossless transfer of models and Crucially models must inform risk managenent
associated metadata. provmwy\ﬁdwmﬂwdwm
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