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Note del presentatore
Note di presentazione
Hello everyone! Welcome to this presentation on our 3D geological modelling tool, Leapfrog Works. We will look at how this tool can enable you to comprehensively and efficiently capture the subsurface.

My name is Zeno Lippi. I am working as a Product Sales Engineer in Virtuosity team Bentley . Presently, I look at the geotechnical aspect of subsurface solution portfolio offered by Seequent.
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Who is Seequent?
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Note del presentatore
Note di presentazione
Seequent joined Bentley Systems in 2021. Where Bentley specializes in the surface or built world, Seequent specializes in the subsurface, dealing mainly with the uncertainty below the ground through processing, analyzing, and interpreting geoscience data. When BIM meets GIM. We’re connecting the Built World and the Subsurface World together to provide a connected ecosystem to build digital twins of both the asset (whether that's an ore deposit, a mine, a road/tunnel/bridge, finding an aquifer, etc) and the subsurface ground model, leveraging the inter-relationships of all that data to give our customers the ability to create true, data driven designs, inform risk, and identify lower costs designs.  

We share a vision that connecting software, teams, and data leads to better understanding and ultimately better decisions – for people and the planet. 



Challenges Faced by
Customers in Civil and
Environmental Projects




Typical ground risks driving unforeseen costs on infrastructure projects

Seepage problems, dewatering

Pile overruns

Misclassified or
mischaracterized subgrade

Unanticipated rock excavation

Mischaracterized rock
for drilled shaft construction

Groundwater shallower than
expected


Note del presentatore
Note di presentazione
The typical problems that can be encountered will be familiar to customers, certainly to the geotechnical engineers and geologists in their organization.

You might probably recognize some of the issue shown in this slide as problems that yourself or your contractors may face on projects. You may also regularly face communication issue between disciplines where it can be a struggle to easily communicate ground conditions, particularly for infrastructure teams who are used to knowing the millimeter.


Unforeseen ground conditions among the top reasons for claims

Projects in 106
Countries

$1.25B 33% 67%

Average capex Average cost claimed Average extension of
time claimed

2023 6 Annual CRUX report “Forewarned is forearmed”


Note del presentatore
Note di presentazione
Globally, unforeseen site conditions are in the top 10 reasons contributing to the cost of claims and overruns - presenting significant risks to infrastructure projects.  The total value of current open claims is $91B and total extensions run over 876 years.
For American audiences <in the Americas unforeseen site conditions is the 4th most common reason driving claims and overruns, notably above the global average. 

The report is available here if required
https://bentley.sharepoint.com/:b:/s/SQ-salesenablement/EZnOys2u03xFlBOFHjYgSz0BjSi2h-nLGCjvN86NCRK3Cg?e=yA4aym






Challenges to overcome when making smarter subsurface decisions

-

Understanding Ground Conditions § Communicating insights g Tight Budget and Timelines N

Limited data Technical and non-technical Data management
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Geological uncertainty Geoscience and engineering & Net-zero targets


Note del presentatore
Note di presentazione
One of the key challenges facing geoprofessionals working on infrastructure is the hidden nature of the subsurface and the limited availability of site investigation data. There’s also uncertainty about what lies between the data points we do have.

Geoprofessionals not only need to make sense of the underground and identify ground risks with limited data, but they also need to communicate their findings to a wide range of stakeholders—both technical and non-technical.

And all of this has to be done within tight budgets and timelines




Leapfrog Works as a Solution




What is Leapfrog Works

. leapfrog | WORKS

Leapfrog Works is a 3D 3D implicit geological
modeling software designed for civil and
environmental industries.

It allows you to quickly construct models directly
from various sources including boreholes, points,
and surfaces.

Visualize complex geotechnical, geological, and
environmental data in one environment,
enhancing understanding of subsurface
conditions and managing uncertainty.

Widely used in infrastructure, tunneling, ground
engineering, and contaminated site remediation
projects,


Note del presentatore
Note di presentazione
Leapfrog Works is a revolutionary solution to understanding, visualising and communicating ground conditions

Leapfrog Works is a 3D implicit geological modelling tool that quickly builds models from various sources, such as boreholes, points, and surfaces.

In Leapfrog Works you can bring all your surface and subsurface data together to really understand how the ground conditions can potentially impact your project or where gaps in information may expose you to risk.  

Let’s now discuss the different key features of Leapfrog Works.
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3D Visualization

Allows teams to
visualise the
underground
environment in 3D
making complex data
easier to understand
and communicate.

Why Leapfrog Works

Intuitive Interface

User-friendly interface
with logical workflows
and context-aware
tools, to quickly get
started with minimal
training.

Data Integration

Integrates
geophysical,
geological,
hydrogeological, and
geotechnical data in
one space, for easy
interpretation.

Dynamic Updating

Changes in data or
project specifications
automatically reflect in
the models, reducing
the chance of working
with outdated
information.

Risk Management

Helps identify and
mitigate potential
subsurface risks,
increasing confidence
in project decisions.
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Key features of Leapfrog Works
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Note del presentatore
Note di presentazione
But which is the core of leapfrog works

First and foremost, would be the several different types of data that can be imported, visualized and modelled in Leapfrog Works. We have a whole multi-page document describing the different supported formats. The aim is to be very comprehensive and enable all the fundamental workflows for the industry.




2-IMPLICIT MODELLING

Quickly construct models
directly from various sources:

- Boreholes
- Points
- Surfaces

Construct first-pass surfaces
quickly; modified as needed to fit
your geological interpretations

© 2023 Seequent, The Bentley Subsurface Company


Note del presentatore
Note di presentazione
Second would be implicit modelling, I mentioned it in my introductory slide, so what do I mean by that?

Implicit modelling signifies a data driven process, that is, it will incorporate all the available data (including boreholes, points and surfaces) and ultimately it can swiftly construct models with the help of robust mathematical functions.
This contrasts with the traditional explicit modelling technique which is more interpretation based, and where the creation of the model is dependent on maps, pre-existing cross-sections and ultimately your interpretation.
In summary, Leapfrog takes in your data and creates the first-pass model with the help of its robust internal algorithm. Hence, instead of, spending substantial time and effort in building your ultimate model when employing explicit modelling techniques, geologists, geotechnical engineers, and geophysicists can allocate their resources towards the interpretation of the model, the exploration of diverse hypotheses, and the subsequent refinement of the model itself.

This technique (implicit modelling) automatically ensures the next vital feature ->



3-DYNAMIC UPDATING

Due to its implicit nature, your
models can be dynamically
updated to honour new input data
at any time

Identify and communicate where
more data is required

© 2023 Seequent, The Bentley Subsurface Company


Note del presentatore
Note di presentazione
Which is the Dynamic updating 

Dynamic updating means that when the source data is updated or modified, the change will be automatically reflected on your model making it maintainable over its lifetime.
Hence, the implication of the data-driven process is that Leapfrog can deal with the regular addition of new data and information, allowing you to stay on top from a model management perspective. 
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Note del presentatore
Note di presentazione
These are the numerous different types of output that we can generate from LF in terms of data types.

One of the most important output will be volumes. Most often the end goal of the LF modelling process is creation of volumes. In addition to this you are also able to generate points or polylines, block models in case of contaminants extension in Works.

Also, you can share your whole project or whole view of your model using the 3D scene files in LF viewer or you can publish your project to CENTRAL, our cloud-based model management and data storage solution.






Leapfrog Works Extensions
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» Geophysics Extension « Contaminants Extension Hydrogeology Extension

» Adds geophysical data for a more » Integrates contaminant data to model Incorporates groundwater data to
detailed subsurface understanding. and visualise plumes. model flow and transport.


Note del presentatore
Note di presentazione
In addition to Leapfrog Works being available in the Virtuosity store, customers can also purchase extensions for specific use cases to enhance its capabilities.

There are 3 available extensions, each designed to support different types of data and analysis:
Geophysics Extension: Incorporates geophysical data, offering a more detailed understanding of the subsurface.
Contaminants Extension: Integrates contaminant data, allowing users to model and visualize plumes.
Hydrogeology Extension: Includes groundwater data, enabling the modeling of flow and transport.

These extensions provide targeted functionality, enhancing Leapfrog Works for specialised applications.
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Geophysics Extension

Adds geophysical data for a more
detailed subsurface
understanding.

Leverage the power of your
geophysical data in Leapfrog Works
to visualise, analyse and guide
interpretation of Seismic data and
Ground Penetrating Radar (GPR), in
the context of your 3D

geological model.



Note del presentatore
Note di presentazione
Geophysics Extension enhances Leapfrog Works by incorporating geophysical data for a more detailed subsurface understanding.

It allows users to visualize, analyze, and guide the interpretation of seismic data and ground-penetrating radar (GPR) within the context of a 3D geological model
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Contaminants Extension

Integrates contaminant data to
model and visualise plumes.

Bring contaminant data directly into
your Leapfrog Works 3D geological
models.

This intuitive, interactive extension
allows you to characterise, visualise,
and create auditable geostatistical
analysis of contaminant mass and
location in a variety of subsurface
environments.



Note del presentatore
Note di presentazione
The Contaminants Extension integrates contaminant data into Leapfrog Works, enabling the modeling and visualization of plumes within 3D geological models.

This extension provides interactive tools to characterize and analyze contaminant mass (or saltwater intrusion) and locate them across different subsurface environments. It ensures transparent and auditable geostatistical analysis for both saturated and unsaturated zones
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Hydrogeology Extension

Incorporates groundwater data to
model flow and transport.

Incorporate MODFLOW, and
FEFLOW models to aid
understanding of flow conditions and
further reduce risk.

Use geological and numerical models
to inform flow models and deepen
your understanding of
hydrogeological properties of the
subsurface environment.
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Note del presentatore
Note di presentazione
The Hydrogeology Extension integrates groundwater data to model flow and transport.

It supports MODFLOW and FEFLOW models, helping users understand flow conditions and reduce risks.
With this extension, geological and numerical models come together to enhance insights into the hydrogeological properties of the subsurface. You can also transform your Leapfrog model into a MODFLOW, FEFLOW, or GWV-compatible grid for further analysis.



Integration into
Geotechnical Workflow



Note del presentatore
Note di presentazione

In this section, we’ll look at how Leapfrog Works fits into a connected geotechnical workflow with other Seequent products.
As part of the Seequent subsurface ecosystem, Leapfrog Works is facilitating an end-to-end workflow with seamless connection to the cloud based geotechnical information platform, model management solutions as well as geotechnical modelling products such as PLAXIS and GeoStudio.

the geological model is constantly evolving depending on the stage of the project and the level of data acquisition, hence the iterative nature of the circle in the center of the screen.



Enable your Geotechnical team
to unlock a cloud connected
workflow spanning factual data,
interpretive modelling, and C CENTRAL

numerical analysis for better @ Ceosthudio
geotechnical design.

Riversice Dr

o PLAXIS



Note del presentatore
Note di presentazione
The full connected geotechnical workflow consists of OpenGround, Leapfrog Works, Central, GeoStudio, and PLAXIS..

Note:  
Central can’t be purchased through Virtuosity but they should be aware of Central. Don’t place too much emphasis on it. 
While Central is currently not available for purchase through Virtuosity, users can still benefit from using Leapfrog Works alongside OpenGround, GeoStudio, and PLAXIS


eotechnical Data
A1 anagement

Streamline field to office and supply chain of custody
Structured geotechnical data in the cloud
Accessible reporting and modelling

= !
T —— OpenGround



Note del presentatore
Note di presentazione
Everything starts with the data, and geotechnical data is both critical and precious.  OpenGround streamlines the flow of data across your team and suppliers from the field to the office, and lets you manage it in a secure and structured way that means you can get more value from your geotechnical data.  


3D Geological Modelling

Model from geotechnical single source of truth

Models dynamically connected to data
Manage and review model iterations in the cloud

- leapfrog

C CENTRAL



Note del presentatore
Note di presentazione
We can then take this data directly from the source and combine it with a wide range of other site information to create a geological model for your site.  Leapfrog is dynamic and combines input data and user interpretation in what is probably the fastest and most intuitive geological modelling process available. 

The integration with Central allows data and information to be shared across multiple company teams and then to be analysed from geotechnical Sequent solution.


Geotechnical Analys

Connect to Geological models in the cloud
2D and 3D geometry for analysis
Powerful trusted solvers for engineering problems

£P GeoStudio

PLAXIS



Note del presentatore
Note di presentazione
These solutions (such as Plaxis and Geostudio) allow the geotechnical design, to be validated for its performance during the construction and operation of the infrastructure.

Seequent’s trusted applications GeoStudio and PLAXIS connect to the models developed and maintained in Central, but most importantly provide advanced and rigorous analysis and simulation of slope stability, embankment design, settlements, deformations or stresses in deep excavations or tunnelling, across rock and soils and the soil-structure interface



Geotechnical
Connected Workflow

OpenGround’

o4 leapfrog
C CENTRAL

% GeoStudio
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Note del presentatore
Note di presentazione
Any one of these products can add value to your organisation, but when you put them together in a connected workflow, you can really transform your productivity and performance.


Geotechnical
Connected Workflow

Benefits

Get quality site investigations to clients
and partners in minutes, not days

3D subsurface site modelling is faster
and easier to maintain than 2D

Save days on geometry creation for
geotechnical analysis. Faster analysis
drives smarter solutions sooner

Influence conversations with intuitive 3D
visualizations to empower decision-makers




Success Stories




De-risking tender submissions on City Rail Link

Centralised model management aligned bids
around common understanding of ground risk

Twin-tunnel
underground rail link

Underground
stations

Below the city centre

The 3D model development
process was very successful and
resulted in both tenderers having a
very similar ground risk profile. This
meant the tender process was not

skewed by one tenderer having a
higher project risk profile.

Philip Kirk
Geology Discipline Lead, Aurecon NZ

PROJECT PLAYBOOK
Leapfrog, Central


Note del presentatore
Note di presentazione
The City Rail Link project is New Zealand’s largest infrastructure project consisting of 3.4km twin tunnel tubes, 2 undergrounds stations and connections to existing rail infrastructure, all in a busy urban centre atop complex volcanic geology.

Aurecon were acting on behalf of the owner,  and used Leapfrog for Engineering geology model development and then Seequent Central during the main works procurement process to provide an accelerated procurement, balanced for ground risk.

https://www.seequent.com/3d-geology-models-in-infrastructure-engineering-present-and-future-lyceum/

Quote is taken from a conference presentation, but is basically echoed in the lyceum talk above.


Going digital on subsurface bridge design

Challenging design with submerged abutment
and bascule bridge lifting span in the heart of
London’s Docklands

Pedestrians daily by
85K ‘ 2031

Lifting span with
35m ‘ submerged abutments

Reduction in site
0
30% investigation costs

Going digital has improved
collaboration between clients,
architects, and design disciplines,
making it easier to obtain planning
permissions, consents, and
funding for this exciting South
Dock Bridge project.

Andrea Gillarduzzi
Senior Technical Director, Arcadis
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PROJECT PLAYBOOK
OpenGround, Leapfrog, Central, GeoStudio, PLAXIS


Note del presentatore
Note di presentazione
A digital approach that extended to the subsurface and geotechnical elements was key to development of the south dock bridge.  An active transportation project in the heart of London’s iconic docklands this striking footbridge is expected to carry 85k foot traffic daily by 2031, as people change the way they move about this part of London.

Digital collaboration enabled 50 team members to collaborate across a range of disciplines with the optimization of the site investigation works saving 30% of the ground investigations with no claims for unforeseen conditions arising during the program.   The use of both PLAXIS and GeoStudio ensured robust design assessment in a complex urban environment.

Project was a winner in the subsurface modelling and analysis category at the 2023 Year in Infrastructure going digital awards.


Conclusion

» Leapfrog Works: Your Comprehensive Geological Modelling Solution
« Data-Driven Implicit Modelling

« Dynamic Model Updates

 Integration and Collaboration

« Part of a Comprehensive Subsurface Ecosystem

© 2023 Seequent, The Bentley Subsurface Company


Note del presentatore
Note di presentazione
Finally, to conclude:

Leapfrog Works is a versatile desktop application designed for 3D geological modelling and visualization.
Leapfrog's data-driven implicit modelling, streamlines the modelling process, allowing geologists to focus on interpretation and hypothesis testing.
The ultimate benefit of Leapfrog's implicit nature, is the ability to automatically update added data, ensuring that the model remains relevant and manageable.
Leapfrog Works seamlessly integrates disparate data, supports collaboration, and facilitates communication with both technical and non-technical stakeholders.
Leapfrog Works is a key part of Seequent's subsurface ecosystem, offering end-to-end workflow integration and connectivity to various geotechnical and geostatistical tools.
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