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MOTIVATION  

 
​The  soil-structure  inte rfa ce  be ha vior of cyclic a nd monotonic loa de d offshore  structure s 
(e .g ., p ile s, a nchors, a nd pipe line s) is importa nt for the  life -cycle  a nd de sign of such 
structure s.  
 
​Espe cia lly the  cyclic mode ling of inte rfa ce s a nd the  influe nce  of using more  a dva nce d 
inte rfa ce  mode ls whe n de a ling with se nsitive  ma rine  cla ys is importa nt to ge t re a listic 
re sults.  
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     METHOD & HYPOPLASTIC MODELS 

​The  nume rica l imple me nta tion sche me  from Stutz e t a l. 2017 wa s use d to imple me nt the  
constitutive  mode ls in the ir re duce d form a s inte rfa ce  soil-structure  mode ls.  
 
​The  hypopla stic mode l by Von Wolffe rsdorff (1996) a nd the  hypopla stic fine -gra ine d 
(Ma šín 2014) mode ls with the ir inte rgra nula r stra in e xte nsion (Nie munis & He rle  1997) wa s 
use d.  
 
​The  constitutive  e qua tion ca n be  writte n in the  following form:  
​𝑻̇𝑻 = 𝑀𝑀 ∶ 𝑫̇𝑫 
​Whe re , 𝑀𝑀 is a  fourth-orde r ta nge nt stiffne ss ma te ria l te nsor, 𝑻̇𝑻 is the  stre ss ra te  te nsor, a nd 
𝑫𝑫 ̇ is the  stra in ra te  te nsor. JZ
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     SIMULATION RESULTS 

Dire ct she a r simula tions with cyclic loa ding show a  cle a r 
e nha nce me nt by e mploying a  hypopla stic mode l.  
 
In the  pe ne trome te r simula tion it is obse rve d tha t holistic 
coupling of mode ls le a d to more  re a listic a nd be tte r re sults 
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     CONCULSIONS 

o  The  inte r-gra nula r stra in conce pt ca n be  use d for the  mode ling of inte rfa ce s 
 

o The  re duce d stre ss a nd stra in te nsor conce pt ca n be  use d in conjunction with the  
nume rica l imple me nta tion sche me  (Stutz e t a l., 2017). 
 

o The  be ne fit of using the  conce pt of de gra da tion of e xisting conce pts for mode ling the  
3D soil continuum to inte rfa ce  mode ls is the  opportunity to e a sily a da pt constitutive  
mode ls a nd the  la ck of spe cia lize d pa ra me te r ca libra tion conside ring a  fully ca libra te d  
constitutive  mode l use d to mode l the  surrounding soil. 
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