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Dynamic Analysis of Offshore Structures with the Effect of 
Soil-Structure Interaction 

Dr. Ania A. Mob»mad AU• Mr. Mohamacl J. K. E•sa~ 

Mr, Samoel M, Saith* 

A ... lract 
In the present s1ud,v, th~ dynamic analyj·it Q/joclr.et lype offehore .\·lruclures under the u,·1ion of 1eu 
"'""es ;., carried 0111. Th, .finir, e/e,,,.n1 m,thod ;,, ad,ip/edfor thuoluriu" of the problem. The 
effecr of ,oil•Sln,Cfu,e intuw/ion on fhi, dyn,,,,,ic behavior (!/the offehort mu~ture is 14Un Into 
uccmmt due 10 the deforma1ior« of the toil caused by the motion ufthe struc/llre, which in tur~ 
modify tht reSp(lf,se of the strucn,re. ~ !JllpportirzK t/usli, faullil<ltio,r i.• represenled by Winltltr 
(Ype model h,,.;ng normal and tangential moduli of subgraJe rca;:1io•. These •Mduli may he 
consUMt or varying linearly or nonlinearly along the emb,dded l,ngrh ofrlw pile., that support the 
o.03hore structure, The pU'1 tip ~onditiol'I$ Qre afro CQtm'dcred A time domain .solution is 
recommended. 1'1,,t generaiiztd Mori1011 '3· ~qMtion is u..ved re, culculale the k'QVt force~ atvl Airy 's 
linear theory to d<scribe th~ flow chlv,"·terillics. Both free and forced <tbralion analyser a,e 
studied. 11te dyn4m/c re.,ponse has been oblai11ed l>y lnOdal analysis in conjumtion with Wi/so,:.(J 
m,thod A., un example, a modified model of an acrU4/ jacket ,ype tJflshor, platform is analyzed 
u,rder th,, action of wave forces. 

lntrody~liot1 
OM of !he main loading for which offshort 
Slrucbllo,; an: design(d is caused by <xllffilc 
water wa•es ~cncr,ued during intense, $10l111S. 
The d01ninant periods of such wave., 11re 
typically much longe, than the fundanu,ntal 
periods of mo>t fi•ed offshore slructures a,,d 
therefore static analysis ts usually sufficient 
for obtaini,ig the design re,pon.,c of these 
.~tructu~s to excrcmc wave$, 

Due 10 !he development of offshore oil and 
gas industries and tnovjng i,:lo deeper water. 
a lorgc nwi1h<, of platforms are being 
instaJled in the marine ehl/itonment that 
~•pond mon: dynamically to csltcmc w111cr 
waves. Pffiliction of the dynamic =ponse of 
~uch ~1ruetures in extreme sea states is 
therefore a prim&l')I design consideration [ 1 ], 

Many offshore structures are analyzed fot 

dynamic r<sponsc by assumi"ll th.at Cho 
supporting foundation is a rigid medium. 

~~ of t:i .. if P.nginc<rin11,, lJnivm:I) o!'011:e1111h 

However, tlicsc offshore struct'W'eS ~ 
relatively flexible and rest or embedded ;., 
tlc-xible medium, then the increased system 
tlexibility may "ignificantly alter rhc 
predicted dy~e n:spoqse of the S11\lCl\ltc. 
Therefore, the found>ocion soil•<lruclllrc: 
inrcraclion is important in the <lymunk 
analysis of such sysltms. 

In modeling the interaction between the soil 
•nd the embedded portion of the otruclure, 
difTemit approsohcs ,nay be adopicd r8flgiog 
from lho simplif,e.J lwnped spnng 
~resentation 10 the use of three-dimensional 
finite element or boU11d..Jy clement lechniques 
in which the foundation is taken as ~ 
continuwn, In order to simplify the solu1ion 
and to c:cpno,ni?.e the com}'\utations, lhe 
t(luh"ution car, be treated as an ela.stfo 
Winkler type. 

In tho present work, a linitc element 
procedure is 1L11el.l to predi~t the dynamic 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 


