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Abstract : The focus of this article is to present the experience gained from the design of a grouted pile-sleeve connection and
to present simple design expressions which can be used in the preliminary design phase of such connections. The grout pile-
sleeve connection serves as a connection between an offshore jacket foundation and pre-installed piles located in the seabed.
The jacket  foundation supports  a  wind turbine generator resulting in significant  dynamic loads on the connection.  The
connection is designed with shear keys in order to optimize the overall design but little experience is currently available in the
use of shear keys in such connections. It is found that the consequence of introducing shear keys in the design is a very
complex stress distribution which requires special attention due to significant fatigue loads. An optimal geometrical shape of
the shear keys is  introduced in order to avoid large stress concentration factors and a relatively easy fabrication.  The
connection is analysed in ANSYS Mechanical where the grout is modelled by a non-linear material model which allows for
cracking of the grout material and captures the elastic-plastic behaviour of the grout material. Special types of finite elements
are used in the interface between the pile sleeve and the grout material to model the slip surface between the grout material
and the steel. Based on the performed finite element modelling simple design expressions are introduced.
Keywords : fatigue design, non-linear finite element modelling, structural dynamics, simple design expressions
Conference Title : ICSDEE 2016 : International Conference on Structural Dynamics and Earthquake Engineering
Conference Location : New York, United States
Conference Dates : June 06-07, 2016

World Academy of Science, Engineering and Technology
International Journal of Civil and Environmental Engineering

Vol:10, No:06, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
En

vi
ro

nm
en

ta
l E

ng
in

ee
rin

g 
Vo

l:1
0,

 N
o:

06
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
43

33
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(06) 2016 1

https://publications.waset.org/abstracts/44333.pdf

