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ABSTRACT

This paper deals with a simplified, linear approach for analyzing the nonlinear creep effect of a composite steel-concrete
structure by the use of any standard linear finite element program. The Heidrun concrete platform represents a novel con-
cept in floating offshore platforms. In this challenging design, the affixing of the topside modules to the main support beams
causes significant, secondary shear forces in the footings due to creep deformations. Creep effects in offshore structures are
normally accounted for in linear analyses by modifying stiffness and loads. As a part of the design verification a separate
verification study has been performed to see if there is reason for confidence in such a linear approach of including creep
effects. Two alternative linear approaches are compared with a more comprehensive and accurate nonlinear method for
analyzing creep effects. For the specific platform problem studied, the main conclusion is that one of the two linear methods
is suitable for calculating creep forces transferred to the steel topside modules and may be used in design analyses.

INTRODUCTION

The Heidrun platform is the first tension leg platform (TLP)
with a hull structure made of lightweight aggregate concrete (Fig.
1). During construction, the lower part of the hull was cast in a
drydock. Then this part was set afloat and the upper part of the
hull was slip-formed. The two main support beams (MSBs) were
placed on the hull structure from a barge. Then the topside mod-
ules were mounted on the MSBs, and the platform was transport-
ed to the field location and installed with tethers anchored at the
seabed.

The Heidrun platform is installed at a water depth of 345 m.
The height of the hull structure is approximately 110 m and its
weight approximately 166000 tonnes. The MSBs are made of
lightweight aggregate concrete, formed as hollow boxes with
external cross-sectional dimensions of 7.5 x 7.0 metres. Their
total length is 150 m and weight approximately 19000 tonnes. The
main function of the MSBs is to support the topside modules and
transfer the topside loads to the hull.

The main topic of the study described herein is to establish a
reliable method for estimation of the shear forces in the coupling
between the topside modules and the MSBs as illustrated in Fig.
2. After initial loading, the MSBs deform elastically and by creep.
To avoid the development of shear forces between the modules
and the MSBs, the supports, or footings, are allowed to slide on
the MSB. Before installation of the platform on the field, here
assumed to be 160 days after initial loading, these footings are
affixed to the MSBs and shear panels installed in between the
footings, as shown in Fig. 2. As the MSBs continue to creep, sig-
nificant shear forces will develop in the module footings during
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Fig. 1 Heidrun tension leg platform

the platform’s life.

Although creep effects are in nature nonlinear, the standard
method for creep calculations in the offshore industry is based on
linear analyses where the creep is accounted for by modifying
stiffness and loads or using equivalent thermal expansion formu-
lations; see for example Trost (1967), Bazant (1972) or NBR
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