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7‘ ldealized Model Results
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s| New Canister Design

Schematic
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304L Stainless
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Model Description




10‘ |ldealized Stratigraphy
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11‘ Boundary Conditions and Geomaterial Models

Prop = 13.57 MPa
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12‘ Geomechanical Model Validation
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131 Canister Configuration and Boundary Conditions E#

Plan View

Section A--A

0.46 m
T r X (@)
7-Pack 3.96 m
y l
‘ X «— 10.06m —»
A A
A A




141 Canister Configuration and Boundary Conditions
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16| Canister Finite Element Model

Schematic Finite Element Mesh
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17‘ Canister Material Models: Uniaxial Tension
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18 | Potential Numerical Approaches

1. Standard approaches:
a. Explicit Dynamics
I.  Robust
Ii. Issue: time step is ~1 us
b. Implicit Quasi-statics
I.  Relatively robust, arbitrarily large time steps
Ii. Issue: solver cannot converge due to rigid body translations
c. Implicit Dynamics
I.  Relatively unused, arbitrarily large time steps
Il. Issue: contact and implicit dynamics do not play nice together

2. Innovative Approaches:
a. Uncouple geomechanics from canister deformation
I.  Enables explicit dynamics
ii. Issue: difficult to determine final state ‘
b. Speed up salt viscoplasticity
I.  Enables explicit dynamics
Ii. Issue: cannot go too fast |
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211 Elastic Canisters
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> | Elastic-Plastic Canisters
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2 | Elastic-Plastic-Fracturing Canisters
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4| Empty Room: Impact of Clay Seams
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25‘ Quantitative Comparisons
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Summary and
Potential Future Work




27| Summary

1. Homogenized canisters vs. explicitly simulating canister components

2. Sped up the salt viscoplasticity to squeeze 1000’s of years into
seconds

3. Results

a. Elastic canisters prop open the vertical closure causing the
highest horizontal closure rate at t = 700 yr. On the other hand,
the stresses are unreasonably high.

b. Elastic-Plastic canisters deform in a highly heterogeneous
manner, calling homogenization into question. |

c. Elastic-Plastic-Fracturing canisters resist closure only slightly
more than an empty room.

d. Glued clay seams produce most horizontal closure in the empty ‘
room, but a filled room could change the sensitivity. ‘

e. More than 50 % horizontal closure appears unlikely.



28| Potential Future Work

1. Numerics

a.
b.
G

Investigate why plywood disappears
Stop half canisters from penetrating the walls
Refine mesh

2. Geomechanics

a.
b.
C.

Vary clay seam behavior
Switch to lower horizon and/or rooms near edges of panels
Attempt to include roof falls

3. Canisters

=

T TQ@ T o0D

Adjust stainless steel parameters to match published data
Build a homogenized canister model to compare against
Vary frictional behavior

Add viscous effects to stainless steel and plywood

Add MgO sacks

Include gas pressure due to degradation

Include more canister rows

Stack canisters off-center

Allow canister materials to corrode and rot
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20| Current Canister Design Examples
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s | Speeding Up the Viscoplasticity
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2| Speeding Up the Viscoplasticity
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33‘ Scaling Ramp Rate Selection
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34‘ Empty Room Mesh Convergence Study
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