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FEM Residual Capacity Study

SIERRA SM explicit dynamics solver

Elements

* Under-integrated solid elements
* Hourglass control

Loads

* Dynamic: Scaled impulse from data
* Quasi-static: Displacement controlled

Material models
* Steel: Elastic-plastic
* Karagozian and Case Model (K&C)
* Holmquist-Johnson-Cook Model (HJC)
* Johnson Holmquist Ceramic Model (JH-2)

Impact
Load Cells

Reaction
Load Cells

Applied
Impulsive Force-
Time History

=

Fixed Reaction
=== Surface
= e




Karagozian and Case

Damage formulation based on
effective plastic strain
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Description of K&C Yield Surfaces
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Holmquist-Johnson-Cook Model (HJC)
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Johnson-Holmquist Ceramic Model (JH-2)
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Force, kips

Calibration to Uniaxial Compression Test Data
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Calibration to Uniaxial Compression Test Data

K&C: varying fc

Force, kips
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K&C: varying MSA

Force, kips
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JH-2: varying A
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Residual Capacity Study: HJC and JH-2 Models
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Simulation Results
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Influence of Descending Branch on Residual
Capacity Predictions: K&C Model
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Residual Strength versus Residual Modulus

* Experlmental data 10 m Experimental Results
shows that a significant * K&C Model . -
| f ff .g 0.8 HJC Model
oss of stiffness occurs 5 o Modulus
before a notable loss in gb o
strength g . T
* Models do not capture g 04 x
this loss of stiffness & _ x
02 4 x
0.0 *
0.0 0.2 0.4 0.6 0.8

Residual Modulus Ratio



Summary of Residual Capacity Predictions
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