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What is the Geotech Interoperability Experiment?

• An effort to federate the geotechnical community around standards

• Enhance existing standards / Highlight complementarity

• An activity lead by the OGC Geoscience DWG (second IE after Borehole IE)

• Started on February 2022

• Estimated end in mid 2023



Motivation: Digital continuity for geotech

+ Hydrogeology

IFC

GeoSciML

GroundWaterML2

diggsml

.ags

NB: Non exhaustive list of existing formats and standards



Geotech IE objectives and Work Packages 
(reminder)

Community oriented goals

• Contribute to federate the geotechnical 
community around a common position / 
proposal for geotechnical data,

• Scientific – IT connection

• BIM – GIS and more connection

• Users – Solution providers 
connection

Work packages:

• #1: Common conceptual model

• #4a: White paper

• #4b: Technical paper

• #5: Implementation Guide for Software 
Vendors

Technical oriented goals

• Propose effective solutions to enable 

digital continuity between GIS and BIM

Work packages:

• #2: Extension of OGC Geoscience 

standards,

• #3: Technical documentation on the 

use of OGC APIs

• #3bis: Implementation forum

Image courtesy © ESRI



Work organization – “Workspace”

• Mail list: 

geotech.ie@lists.ogc.org

• GitHub: 

https://github.com/openg

eospatial/Geotech

• Wiki: 

https://github.com/openg

eospatial/Geotech/wiki

mailto:geotech.ie@lists.ogc.org
https://github.com/opengeospatial/Geotech
https://github.com/opengeospatial/Geotech/wiki


#1: Common conceptual model

Conceptual

model

• Conceptual model:

• Technology

agnostic

• Base for all 

implementations



#1: Common conceptual model - Usage

bSI Conceptual Model 
for Geotechnics

Common
Conceptual model

for Geotechnics

Is realized by

OGC Conceptual Model 
for Geotechnics

Is realized by

ISSMGE TC222
Geotechnical BIM & Digital Twins
As representative of FedIGS

IFC Implementation OGC Logical model

Is realized by Is realized by

Lead: IFC Tech Team

Lead: IFC Tunnel
Geosubgroup

Lead: GeoSciML SWG,
GWML2 SWG, etc…

Lead: GeoScienceDWG

…

Is realized by

Based on existing working groups / organizations on February 2022



#1: Geotechnics is « simple » as A, B, C

• Following the terminology from AFTES GT32 (also used in bSI IFC Tunnel WG)
• AFTES = French Association of Tunnel and Underground Space

• Book C depends on Book B which depends on Book A

Book B: Models and interpretations

Book A: Observations and measurements

Book C: Design report: « Projection »



#1: Contents of each book
(based on current discussion and cover intentions by the standards / formats)

Objects Associated properties

Book A Observation Supports or Sampling Features

Borehole,

Material Sample,

Trial Pit,

Observed Zone

Observations and measurements

In-situ tests

Laboratory tests

Monitoring

Book B Models and their (possible) components

GeologicUnit, Fault, Contact, Fold

HydrogeologicUnit, FluidBody, 

FluidBodySurface, WaterBody

GeotechnicalUnit, Discontinuity, Void

HazardArea

GeophysicalUnit?

Interpretations

Book C GeotechSynthesis Model

Alignment,

TypicalDesignArea,

GeotechnicalZoneOfInfluence

Interpretations / Projections

i *

* partial cover



#1: eg. Borehole page
• 1 page per concept

• Same structure

• Definition

• Realizations with OGC, bSI, 

AGS and DIGGS standards

• FAQ



#1: Borehole properties

• Same as for the concepts

• Have a name + definition (either one existing or made for the project)

• Define realizations with the different standards



Semantics alignment

• Topics:

• Observable

Properties

• Interpreted

Properties

• Procedure

• Sources:

• DIGGS

• AGS

• MINnD



#1: Top discussions

• Observation with a complex result vs a 

collection of observations

• Observation vs Measurement

• Observation/Measurement vs 

Interpretation

• Observations nested in the procedure vs 

Observations and associated procedures

• Sample vs Specimen



#1: Conceptual model governance?

Conceptual

model



#2: OGC standards extensions

• New concepts to be proposed:

• GeotechnicalUnit

• DiscreteDiscontinuity

• Existing concepts that will be proposed properties for geotechnics: including
GeologicUnit, ShearDisplacementStructure, Contact, Fold, HydroGeoUnit, FluidBody, 
FluidBodySurface.

• Aligned with the IFC Tunnel 4.4 candidate

• Concepts that might worth being revisited: GeoSciMLBorehole

• Cf. BoreholeIE conclusion suggesting to have a Borehole SWG

• Interesting similarities between the DIGGS borehole concept and the solution 
envisaged by BoreholeIE (see Kathi’s presentation)



#3: OGC APIs for Geotech

• Main interest for geotechnics is (but is not limited to):

• Features

• Observations & Measurements

• OGC APIs for consideration (non-exhautive)

• OGC API Feature

• OGC SensorThingsAPI



#3: OGC APIs for Geotech - Implementation

• Known implementations based on 

• Borehole description – WFS

• Borehole data (Geology logs) – SOS

• GeologicUnit – WFS

• ShearDisplacementStructure (faults) – WFS

• Borehole data – OGC API Feature* (not based on a standard semantic)

• Current implementations on development

• Borehole data – SensorThingsAPI > See Kathi’s presentation



#3: OGC APIs for Geotech – usage
Objects Associated properties

Book A Observation Supports or Sampling Features

Borehole,

Material Sample,

Trial Pit,

Observed Zone

Observations and measurements

In-situ tests

Laboratory tests

Monitoring

Book B Models and their (possible) components

GeologicUnit, Fault, Contact, Fold

HydrogeologicUnit, FluidBody, 

FluidBodySurface, WaterBody

GeotechnicalUnit, Discontinuity, Void

HazardArea

GeophysicalUnit?

Interpretations

Book C GeotechSynthesis Model

Alignment,

TypicalDesignArea,

GeotechnicalZoneOfInfluence

Interpretations / Projections

i *

OGC API Feature OGC SensorThingsAPIServed with:



#3: OGC APIs for Geotech

DATA

xml

API

csv

json

Ifc?

• Intention

•Be able to discover existing data

•Be able to get / download them

• Requirement

•Meta description of data

•Appropriate data formats for usages

•Shared data!

• Proposed solution

•Data discovery: Catalogs + search functionnality

•Data accessibility: OGC APIs



Au BON

API tit

À la 

À la À la 

- Xml
- Json
- Json-LD

- Xml
- Json

- Csv                 
- Json

- IFC

À la 

by

A fisherman’s

dream…

Different recipe of 

geotechnical data



#3: OGC APIs for Geotech - Documentation

• Already existing material

• API for INSPIRE

• Studying the fitness of OGC API 

Features and SensorThings API as 

an INSPIRE Download service

• To be extended with geotech

examples

https://joinup.ec.europa.eu/collection/elise-european-location-interoperability-solutions-e-government/api-inspire

https://joinup.ec.europa.eu/collection/elise-european-location-interoperability-solutions-e-government/api-inspire


#3: bSI Implementation forum

• Launched in January 2023

• Proposing to test the IFC 

4.4 candidate standards 

that includes geotechnics

• Several big players of AEC 

already engaged but also

new solution providers

• Contact:

•Michel Rives – bSI IFC 4.4 project manager (michel.rives@vianova-systems.eu)

•Jonas Weil – Geotech Team Lead (j.weil@ic-group.org)

mailto:michel.rives@vianova-systems.eu
mailto:j.weil@ic-group.org


#4a: White paper (starting Geotech IE)

https://github.com/opengeospatial/Geotech/blob/master/Geotech_IE/white_paper/Digital%20continuity%20for%20G
eotechnics%20at%20the%20BIM%20era%20v1RC3.pdf

https://urldefense.com/v3/__https:/github.com/opengeospatial/Geotech/blob/master/Geotech_IE/white_paper/Digital*20continuity*20for*20Geotechnics*20at*20the*20BIM*20era*20v1RC3.pdf__;JSUlJSUlJSU!!KbSiYrE!3zxQct99LXHAD0liTHl1J_1DpGHpr3UldcgTuukfbj6qPNFbXCpCBtgKjwz4vTxQww$


#4b: Technical paper (closing Geotech IE)

• Will mostly be an index of the production of the group



#5: Implementation guide for software vendors

• Not yet started

• Geotech IE report plan for the next bSI Summit (Roma, March ‘23)

Structural 

object

Borehole

Object type

Material

(concrete, 

steel…)

Strength

…

Borehole type

Diameter

Lithologic

description

TCR, RQD, 

MWD…

Geotechnical

Unit

Lithologic description 

Geotechnical

properties

Permeability

Geochemical

properties

…

Interpretation

Observation

Observation

Feature



News from ISSMGE TC222

• Discussion to have a workshop dedicated to BIM and Digital Twins for Geotech



Questions?

Contact: m.beaufils@brgm.fr

mailto:m.beaufils@brgm.Fr

