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MOTIVATION

The soil-structure mmterface behaviorofcyclic and monotonic loaded offshore structures
(e.g.,piles,anchors,and pipelines) is mportant for the life-cycle and design ofsuch
structures.

Especially the cyclic modeling ofinterfaces and the influence ofusing more advanced
interface models when dealing with sensitive marine clays is importantto getrealistic
re sults.
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METHOD & HYPOPLASTIC MODHE.S

The numerical mplementation scheme from Stutzetal 2017 wasused to immplement the
constitutive models in therrreduced form as mterface soil-structure models.

The hypoplastic modelby Von Wolffersdorff (1996) and the hypoplastic fine-grained
(Masin 2014) models with their mtergranularstrain e xtension (Niemunis & Herle 1997) was
used.

The constitutive equation can be written i the following form:

T=M:D

Whe re, M 1s a fourth-ordertangent stiffne ss materaltensor, T is the stress rate tensor,and
D is the strain rate tensor.
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SIMULATION RESULTS

Penetrometer

Dire ct shearsimulations with cyclic loading show a clear
enhancementbyemploying a hypoplastic model.

In the penetrometersimulation it i1s observed that holistic
coupling of modelslead to more realistic and betterresults
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CONCULSIONS

o 'The mter-granularstrain conceptcan be used forthe modeling of mterfaces

o 'The reduced stress and strain tensorconceptcan be used in conjunction with the
numerical implementation scheme (Stutzetal,2017).

o 'The benefitofusing the conceptofdegradation ofexisting concepts formodeling the
3Dsoil contmuum to interface models is the opportunity to easily adapt constitutive
models and the lack of specialized parametercalibration considering a fully calibrated
constitutive modelused to modelthe surrounding soil.
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