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Fuentes 2009, Simulation of a cemented granular soil using a modified Visco-
hypoplastic constitutive model

Macroscopic models are useful to describe the behavior of
granular cemented soils

However, they represent a limited tool if we want to explain
what is really happening at the grains scale




A privileged analysis tool:

mmmdp- Discrete Element Methods

The purpose of this work is to investigate yielding
in cemented granular materials using
discrete element methods




Outline

|. Cementation model (Contact Dynamics)
3. Simple shear device
4. Macroscopic results

5. Microscopic analysis
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'@% |. Cementation model
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55  Numerical method

Contact Dynamics (/. J. Moreau & M. Jean)

Local cohesion model

Traction: “

Shear: “ —> (Coulomb’s friction law)
- (Contact law analogous to the
Flexion: “ Coulomb’s friction law)
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2. Simple shear device




2. Simple shear device
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Yield surface




Yield surface




'@% 5. Microscopic analysis
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5. Microscopic analysis

Equilibrium conditions at the contacts scale
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5. Microscopic analysis

Equilibrium conditions at the contacts scale

fn — _fa

fo= i
M: MmCLCIZ'

Mobile particles:
particles whose contacts
verify all this condition
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Mobile particles:
particles whose contacts
verify all this condition

Mobile zones:
mobile particles +
voids that surround them




5. Microscopic analysis

Equilibrium conditions at the contacts scale

> fn:_fa
—> ft =

iMobile zones are important because they represent regions
where yielding is imminent!

particles whose contacts
verify all this condition

Mobile zones:
mobile particles +
voids that surround them




Twall — 0-25Tmaw

Twall — 0-75Tmax




| e\
I8 When increasing the load Twall from O to the yield condition Trmax :

Twall — 0-25Tmaw

Twall — 0-75Tmaw
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