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Analytical
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Empirical
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AssumptionsAssumptions

1. Static equilibrium
2. Compatibility (continuity)
3. Hooke’s law

4th order differential equation

Boundary conditions
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RealityReality

1. Dynamic equilibrium
2. Particulate materials
3. Viscos, visco-elastic and plastic deformations, 

non-linear, anisotropic
4. Boundary conditions???

Is the theory useless???
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Finite Element MethodFinite Element Method

Non-linearity
3D
Dynamic
Visco-elastic
Elasto-plastic
Failure
.....
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Distinct Element MethodDistinct Element Method
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InstrumentationInstrumentation

Reliable
Durable
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ProcedureProcedure

Walk FWD over instruments (hydraulic pad)
Measure the response (influence line)
Calculate layer moduli
Calculate response at position of instruments
Compare
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www.lnec.pt/Amadeus
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Phase 2: Verification of responsePhase 2: Verification of response
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