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Role of Reconsolidation e

Characteristics of the geologic formation itself are the most
important to accomplish isolation of nuclear waste

Salt formations are nearly ideal for permanent disposal
because they are impermeable, deform plastically for the
most part, and can be engineered to satisfy an array of
disposal concepts

Achievement of high-performance engineered barriers
assumes a role as important as the formation

The license to open a repository will depend on our
demonstrated ability to close it




Background—Role of
Reconsolidated Salt

Act as a long-term barrier against inflowing brine or water
and eliminate release pathways via drifts and shafts

Conduct heat generated by radioactive decay from the
waste to the host rock

Stabilize repository excavations

Provide low permeability and/or diffusivity and/or long-
term retardation

Key questions involve how, when, and to what degree
properties of reconsolidating granular salt approach or
attain those of the native salt formation




Reconsolidating Salt Forensics @JE:.
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Porosity reduction due to pléﬁtic
deformation of grains




Consolidation Mechanisms
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Backfill slurry. Cubic habit
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Plasticity-Coupled Pressure Solution

SEM Micrograph

Consolidation Around
Test Heater

After Spiers and Brzesowsky 1993




Case Studies
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Experimental Test Arrangements

!
. :l;]—_"” s
crUShed Salt Boccifoody ———JFiu 7 Sysngege
- L1
robo e
F, F\-F; ¥ e _IEI——W
d= 300 mm Losd tame ( bomom)
Oedometer cell (BGR) True triaxial testing Triaxial cell (GRS) Backfill compaction cell
~ device (FZK-INE) (IHG)
o, = (F-F,)/A

After Bechthold et al. 2004



Sandia
"1 National
Laboratories

Experimental Procedures
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Additives and Consolidation
Behavior
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Permeability-Porosity Relations .
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Permeability-Porosity Data @
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Summary of Analogues
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Headwork with jack-hammer in old-drifts
in the salt mine Diirnberg (A)

(Source: GRS)

b)

a)

Healing of
dilated grain

A) Chevron-structures due
to grain grow by
precipitation

B) B) 120° polygon-
structures developed by
recrystallisation

d)




Compressive Volumetric Strain

Volumetric Strain and Brine Flow
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Perceptions-Future Work e

What final porosity of crushed salt is necessary to achieve
an efficient seal and when can it be reached?

Capability of additives such as moisture and clay can be
optimized for construction and attainment of sealing
properties

The nature of testing fluids (brine or gas) and the resultant
permeability/porosity relationships warrant further
examination

Numerical modeling provides capabilities but lacks low
porosity verification

Further analogue experience from underground sources is
Imperative
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Field-scale Test ) e,

In Situ Consolidation
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<> Systematic selection and
study of analogues

= Improvement, calibration
and benchmarking of
existing laws

> BGR develops s new

experimentsl setup for
long-term compaction test

(up to 10y) on crushed salt
<> In the framework of Asse

site investigations:
Characterisation ofthe
crushed ~=it consolidation
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