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Overview

1. Methodology for development and validation 

in the framework of physical modeling

2. Demo for the application of the methodology: 

crushed salt behavior

2.1. Design, creation & analysis of the database:

TUC-V2

2.2. Development of the new constitutive model:

EXPO-COM

3. Summary und Outlook
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Methodology: example of analysis for constitutive models

• 11th US/German Workshop on Salt Repository Research, Design and Operation, Part 2, 06.2021
• KOMPASS I, final report, GRS 608, 09.2020

sourses:

structural decomposition of constitutive models for crushed salt behavior
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Methodology: design of lab test program
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Methodology: examples for design of lab test program

source: SALTMECH IX, TUC, Hannover, 09.2018

• 11th US/German workshop, online, Part 2, 06.2021
• KOMPASS I, final report, GRS 608, 08.2020

sources:

rock 
salt:
damage
behavior

crushed
salt
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Lab program designed in the framework of KOMPASS I

‚TUC-V2‘
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Example for analysis of the database: TUC-V2

TUC-V2  Phase I: KOMPASS I

phase I
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TUC-V2  Phase I: KOMPASS I
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Example for analysis of the database: TUC-V2

TUC-V2  Phase II: KOMPASS II

phase I phase II
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Example for analysis of the database: TUC-V2

TUC-V2  Phase II: KOMPASS II
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Example for analysis of the database: TUC-V2

TUC-V2  Phase III: KOMPASS II

phase I phase II phase III
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Example for analysis of the database: TUC-V2

TUC-V2  Phase IV & Phase V: KOMPASS II  in ongoing work

phase
I

phase
II

phase
III

phase
IV



25/34
TUC, U. Düsterloh, S. Lerche
Methodology of the development and validation of constitutive models

Example for analysis of the database: TUC-V2

TUC-V2  Phase IV & Phase V: KOMPASS II in ongoing work

phase
I

phase
II

phase
III

phase
IV

phase
V

AIM: 
Extension of the 
investigated range 
for several 
influencing factors

More about: 
in SALTMECH X, 2022
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Current database for development of constitutive model

REPOPERM II
KOMPASS I

REPOPERM II

KOMPASS I
KOMPASS II
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Example for identification of functional relationships: f(porosity)

_______________________

Analysis Version 07-07-2021
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Example for identification of functional relationships: f(porosity)
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New constitutive model EXPO-COM
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Evaluation of functionality, validity and robustness of EXPO-COM 

Validation state reliability/robustness/realism of statements
• All relevant influencing factors were included
• For each of the factors included, at least one test is available and has been  

successfully used for development and validation
• Investigated areas for some influencing factors are not yet sufficient
• Number of tests/amount of data base for some influencing factors are not yet sufficient
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Methodology

Lab

Model

TUC-V2
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Lab
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Model

Thank you
for your attention
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