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Information Modeling Systems 
BIM and Geotechnical Data
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Information Modeling / BIM

• Introduction

• Overview of the Traditional Geotechnical State of Practice 

• Including Geotechnical data in BIM workflows 

• Conclusion  
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Geotechnical Data Management and BIM 

BIM, “Building Information Modeling “

Building Information Modeling insures sharing data, it involves a 
framework that provides collaboration, context and continuity to the 
project. 

Many organizations that rely on subsurface information fail to 
integrate this information in to a BIM model for lack of tools to easily 
transfer and integrate the data to the model.
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BIM in geological and mining applications

• BIM has been around for years

• Borehole data is central

• Better definition is needed

• Interpretation is key
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Traditional Geotechnical State of Practice 
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Traditional Geotechnical State of Practice : Report Driven

• Report Driven
– Paper based 

• (digital paper, PDF) 

– Lag between drilling and report 
generation

• (months)

– Low reusability/manual data re-
entry 

– End game is the report delivery
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Unmanaged Data Approach 

• Data is scattered throughout the organization

• Multiple data sources and multiple formats (paper, 
excel, etc.)

— Field monitoring data and collection (handheld devices), lab 
Information, geophysics, environmental, hydrological, and 
more

• User must perform extensive manual validation 

• Data redundancies 
— Entered three different times for three different reports 

(borehole, section, lab report)

• Lack of interoperability with other software (GIS, Civil, 
etc.)

• Scalability issue 

• “Manageable” as long as the end game is the report

Cone PenetrationTesting
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Unmanaged Data Approach : Comments 

• “Some of my geotechnical data is in an user-defined 
database and some in Excel files, and some even on 
paper”.

• “We use different software for collecting data, another 
for lab testing and another for reporting”. 

• “We require different reports: numerical and graphical, 
for what sometimes we need to reenter data”. 

• “I take as few boring jobs as I can as it is tedious 
to draw logs manually ”.  
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Subsurface Interpretation

• Geotechnical Models:

• Created from local point data

• For large areas 

• High level of unknown 

• Interpretation difficulty 
depending on geology 

• “Partial survey” 

• Surprises !

Existing ground

Civil profile

Interpretation 1

Interpretation 2
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Traditional Geotechnical State of Practice and BIM 

• Geotechnical subsurface data stored in “paper format”  or multiple 
sources 

• No single source of truth that can be queried by other systems 

• Subsurface interpretation
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Including Geotechnical Data in to BIM
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Digital Data : Centralized Database

– For data storage
– For data validation
– For data querying
– For data reporting
– Data sharing with other programs
– Can be supported by interoperability standards 

(DIGGS, AGS4) 

• Need for a single source of truth : one data store, 
many uses

gINT
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Digital Data: Paper to Database, Database to Models 
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Database to Models : 
A geotechnical database is a “geospatial database” 

• X, Y, Z (ground) + depth
• Water level depth  
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Example of a centralized database

Washington State DOT(WSDOT) consolidated 
multiple projects into a single database

Legacy data available in a Web GIS.

Having all geotechnical data in one database 
allows for seamless geospatial integration
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Displaying Geotechnical Models in Context 

• Geotechnical database
output :
– 2d plans

– Profiles 

– 3d models 

– Subsurfaces
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Profile Views

• Dynamic profiles

• Borehole visualization plus surfaces 

• Civil projects 

• Surface interpretation 

• “Browsing” tool for subsurface data 
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3d Models : Use of geotechnical data in infrastructure projects

• End game is the infrastructure 
design and construction  

• Terrain

• 3D visualization of 
geotechnical data

• Overlay design plans to 
provide context view

• Data QA/analysis 
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Reality mesh 
from drones 

Bridge design 

Terrain survey 

Road design Geotechnical data 
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Reality mesh 
from drones 

Bridge design 

Terrain survey 

Road design Geotechnical data 
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Subsurface : Layer Creation for BIM

• Sub surfaces needed for civil 
projects 

• Gradual process 

• “Imperfect interpretation” or 
“paper logs”
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An Example ….
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Conclusion 

• 3D modeling/BIM  is not an ‘if’ question but a ‘when’

• Geotechnical data must be stored in systems that are open for multiple 
uses rather than “just” the generation of a paper based reports. 

• Using a single source of truth will address 2 of the 3 issues identified in 
the traditional geotechnical state of practice : report driven and 
unmanaged data.

• The liability/surprise aspect of the subsurface generation/interpretation 
remains in order to fully deploy BIM workflows; It can be managed
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Questions ?

Thank You 
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Going Digital….
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People, Disciplines, 
Time

Better Information 
Management

Current 
Practice

• Time and effort saved
• Increase in quality and asset knowledge
• Reduction in risk exposure

Plan Design Procure Construct Operate Maintain


