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Hypotheses

- 2 different models

- a) 2D axisymmetric model, load control

- b) 3D model (1/4 due to symmetry), with an explicit model of loading frame

- Goal of model: prediction of

- load settlement curve (3 soil data sets: optimistic, realistic, pessimistic)

- plastic zones evolution durung loading

a) b) 

Jack ( Temperature)

HEB 1000

Retaining pile L = 28 m, D = 610 mm

Test pile L = 23 m, D = 610 mm



25 years ZSOIL.PC
August 2010, Lausanne

Pile test with loading frame: FE analyses
S. Commend, GeoMod & Ph. Menétrey, INGPHI

Modèle

Epess Emoyen Eopt c

MPa MPa MPa kN/m3 kN/m2

Dépôts d'inondation Mohr-Coulomb 2 3.5 5 20 5 28

Dépôts fluviatiles Mohr-Coulomb 25 50 75 21 1 36

Dépôts lacustres Mohr-Coulomb 25 37.5 50 19 1 32

Contact sol-béton Mohr-Coulomb

Béton Elastique 20000 - 25 - -

 pas dans le modèle de base
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Flood deposits

Fluvial deposits

Lacustrine

Water -3 m
(-2.35 m)

(-17.15 m)

(-40 m) (*)

Bottom of pile -23 m

F ↑
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Vertical displacements for F = 6’000 kN
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Stress level for F = 0 kN

Stress level  = 1 plastique
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Stress level for F = 1’000 kN
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Stress level for F = 2’000 kN
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Stress level  = 1 plastique

Stress level for F = 3’000 kN
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Stress level for F = 4’000 kN
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Stress level for F = 5’000 kN
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Stress level  = 1 plastique

Stress level  = 1 plastic allong the whole pile

Stress level for F = 6’000 kN
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Stress level for F = 7’000 kN
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Stress level for F = 8’000 kN
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max. 20 m
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Jack ( Temperature)

HEB 1000

Retaining pile L = 28 m, D = 610 mm

Test pile L = 23 m, D = 610 mm
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Stress level and deformed mesh for F = 0 kN
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Stress level and deformed mesh for F = 1’000 kN



25 years ZSOIL.PC
August 2010, Lausanne

Pile test with loading frame: FE analyses
S. Commend, GeoMod & Ph. Menétrey, INGPHI

Stress level and deformed mesh for F = 2’000 kN
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Stress level and deformed mesh for F = 3’000 kN
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Stress level and deformed mesh for F = 4’000 kN
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Stress level and deformed mesh for F = 5’000 kN



25 years ZSOIL.PC
August 2010, Lausanne

Pile test with loading frame: FE analyses
S. Commend, GeoMod & Ph. Menétrey, INGPHI

Stress level and deformed mesh for F = 6’000 kN



25 years ZSOIL.PC
August 2010, Lausanne

Pile test with loading frame: FE analyses
S. Commend, GeoMod & Ph. Menétrey, INGPHI

Stress level and deformed mesh for F = 7’000 kN
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Stress level and deformed mesh for F = 8’000 kN
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SL = 1 along the whole test pile
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A priori axisymmetric prediction

In situ load-settlement curve
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Issues

• disp. controlled test => TOL !!

• model without contact elements !


