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Uncertainties caused by
modelling (1/2)

Reality
and its varistion in
space and time

Observation of the
state varishlesand

their change over \

time

Simplfication / Uncertainty:

Are the state variables and their changes observed

= Reality is simplified by modeling
= Reality
- physical model

multiphysical

exhaustively?

Collection of
the states

varizhles

S plfication / Uncertainty:

processes

- mathematical model :
- engineering model

= Simplification due to the i S

Mathem atical

Simplfication / Unsertainty:
Have all processes been detected ar only the most

notsble ones? Are the interactions between the
processes known?

Isa simplfication of reality and its varistion
in space and time.

\ - = description of the
model's objective i [
3 Simplfication / Uncertainty:
Homuogenization

Determinism (instead of statistical functions)

Developm ent of partial differential equations
describing the physical processes

Coupling of the differential equations Neglection of higher order terms

Identification of constantsand variahles

Mathematical
Madel

Isasimplification of the physical model [1]
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Uncertainties caused by
modelling (2/2) |

= The resulting Mathematics

Mocel

engineering VI/\\
model is optimized

scientifical transfer

for its purpose

Engineering Model

|5 a simplification of the physical maodel.

Yerbal-argumentative method Defination of boundary and Representional studies, labortary
using plausibility evaluation and initial conditions, choice of testing pilot testing, in-situ
experience solution algarithm testing
Py °

®
v
Choice of constitutive maodel
and itsinput parameters
Discretization of the model
Choice of the construction
states

Simplfication / Uncertainty:

Correct selection of boundary and inital canditions
Integration limits correct?

Inter- and extrapolation functions

Simplfication / Uncertainity:

Walidity of the material model and its input
Engineering Modlel parameters, adequate amount of elem ents and size
of elements, im pact of the constructions states on the
results [1]
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Regimes of Uncertainties

= Qverview of various
uncertainties fields s,
addressed in the report Uncertainties

m For example: inhomogeneity
fault zones

Geology interpretation

Monitoring

1N TRANSENS o

represention
of reality

[1]
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Scenario: g IGG
Undetected Fault Zone
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= Sometimes detecting faults
is difficult

= Faults can be orientated
in the same direction
as the drift and can
not be detected from
inside the drift

(2]

Example: Main Fault in Mont Terri (CH)
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Failure of the lining

and Geotechnics

Repository in clay rock, infrastructure drift, 40 years operational time required

- N

Lining with rock bolts Rock bolt failure
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Undetected Fault Zone

and Geotechnics

Repository in clay rock, infrastructure drift, 40 years operational time required

\Y  Fault Zone
/
D /_/
Lining with rock bolts
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Undetected Fault Zone

and Geotechnics

stress trajectories

,\\ Fault Zone
AN Fault Zone
/
T unloaded area

— ___— mmp direction of movement
Stress redistribution due to the Resulting displacements

infrastructure drift and fault zone

l'li. T SafeND: Workshop WS5 Safety and Uncertainties, Berlin, 10.11.-12.11.2021
| anta
TRANSENS



o ke,
3i¢|.:az Technische
"‘l IGG 3 Y82 Universitit

% Institute for Geomechanics ‘% ~'4‘$’ Braunschweig
and Geotechnics FscH

Conclusion

= Dealing with uncertainties in underground engineering requires
flexibility: ,it is dark in front of the pickaxe"

= A conflict field can be identified:
Binding regulations by laws, standards, plans, etc.
VS.

Requirement for adaption because of differences between model
and the observed development of the repository

= If an adaption of the plan is needed, one can not conclude that the
selected site is not suitable as repository site
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»~There is nothing certain, but the uncertain®

Gefordert durch:
% Bundesministerium
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The report will be available shortly! =

Gefordert im
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Niedersachsisches Ministerium
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Geological Model :

and Geotechnics

There are three drillings with alternating layers of two rocks.
How would you interpolate?

| - [ ] Rock A
- [ ] Rock B
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Geological Model

and Geotechnics

Four fast interpolations:
a) Layers d) over-tillted fold...

I | i | T -
— (I =+ 27
\/\ﬁ - | i

b) The reverse fault c) Lentils of rock B
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