
1 Introduction 

1.1 The need for floating offshore wind (FOW) 
To meet net zero targets by 2050, decarbonisation of 
global energy supply will require a rapid expansion 
of offshore wind. The global offshore wind energy 
compact proposes a global ambition of 2000 GW by 
2050 to meet the aims of the Paris Agreement 
(GWEC, 2022). Much of this growth will be provided 
by floating offshore wind (FOW) technology, which 
can be installed further from shore, where there is 
more available ocean space, high energy wind re-
sources are located and conventional fixed offshore 
wind is not practical. Among the challenges of up-
scaling the production and installation of FOW sys-
tems is the need for efficient and reliable mooring and 
anchoring systems (Cerfontaine et al., 2023).  

1.2 Opportunities for more efficient mooring and 
anchor systems 

FOW infrastructure is subjected to a wide range of 
actions from metocean (e.g. wind and wave) and op-
erational conditions, which are transmitted by moor-
ing lines to the anchors that are typically embedded in 
the seabed. Taut mooring arrangements are attractive 
for FOW turbines as they require less length and 
lighter synthetic mooring line than traditional heavy 
chain catenary mooring arrangements. Taut moorings 
also transmit significantly higher mean and peak up-
lift tensions to the anchor compared to catenary 

moorings, where much of the mooring load is trans-
mitted laterally and much of the load is taken by the 
weight of the chain. Further improvements to taut 
mooring configurations are currently being explored 
to reduce peak mooring uplift loads on the anchor 
through the development of load reduction devices 
(LRD) that achieve a non-linear stiffness profile with 
an initial compliant phase for operating conditions 
and a stiffer response at higher extensions to deal with 
extreme events (Gordelier et al., 2015; Dublin Off-
shore, 2021; Pillai et al., 2022; Lozon et al., 2022).  

The seabed surrounding an embedded anchor also 
has potential to offer extra anchor capacity enhance-
ments depending on the loads that are transmitted via 
the mooring lines to the anchoring system and sur-
rounding seabed. For long-term cyclic loads that vary 
due to sea state and season during the whole-life or 
lifetime of the facility (e.g. 20 years), seabed strength, 
𝑠𝑠𝑢𝑢, and therefore anchor capacity can evolve with 
time due to shearing and consolidation of the soil dur-
ing sustained and variable low amplitude cyclic uplift 
loads (Blake et al., 2011; Cocjin et al., 2014; Smith & 
White, 2014; O’Loughlin et al., 2020; Zhou et al. 
2020;; Gourvenec, 2020; Da Silva et al., 2021; Laham 
et al., 2021, Kwa et al., 2023a, c) . This can result in 
increases in the long-term embedded plate anchor ca-
pacity, 𝑄𝑄𝑠𝑠, as defined below  

𝑄𝑄𝑠𝑠 = 𝑓𝑓({𝑠𝑠𝑢𝑢}) = 𝑁𝑁𝑐𝑐𝑠𝑠𝑢𝑢𝐴𝐴 (1) 
where 𝑁𝑁𝑐𝑐 is a bearing capacity factor (e.g. 13.11 for a 
rough circular plate anchor (Martin & Randolph 
2001)) and  𝐴𝐴 is the cross sectional area the anchor. 
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The strength {𝑠𝑠𝑢𝑢} can vary between the initial value, 
𝑠𝑠𝑢𝑢0, the cyclically remoulded minimum 𝑠𝑠𝑢𝑢𝑢𝑢 and hard-
ened maximum 𝑠𝑠𝑢𝑢ℎ as a result of remolding and con-
solidation as defined in White et al. (2021). However, 
these long-term or whole-life increases in capacity are 
not typically considered in conventional geotechnical 
foundation capacity analysis. Under dynamic, high-
amplitude loads, e.g. during a storm event, soil vis-
cous rate effects can have a positive effect on the 
shear strength of the soil, depending on the strain rate 
as defined, for example, by eqn 2. (Randolph 2004). 

𝑠𝑠𝑢𝑢 = 𝑠𝑠𝑢𝑢0 𝑚𝑚𝑚𝑚𝑚𝑚 �1, 1 + 𝜇𝜇′ 𝑠𝑠𝑠𝑠𝑠𝑠ℎ−1
𝛾̇𝛾
𝛾𝛾𝑟𝑟𝑟𝑟𝑟𝑟̇

 � 
(2) 

where 𝑠𝑠𝑢𝑢0 is the undrained soil shear strength defined 
at a slow or static strain rate as typically used in la-
boratory testing to evaluate 𝑠𝑠𝑢𝑢, 𝜇𝜇′ is a rate parameter, 
typically found to be ~0.1 (i.e. 10% extra strength per 
increment of strain), 𝛾𝛾 ̇ is a representative strain rate 
in the failing soil and 𝛾𝛾𝑟𝑟𝑟𝑟𝑟𝑟is a reference strain rate as-
sociated with the selected value of 𝑠𝑠𝑢𝑢0.  

Wave-structure interaction can cause rapid, high 
amplitude snatch loads, which can have time periods 
~10 times shorter than the wave itself (Hann et al., 
2015). In this case extra dynamic anchor capacity is 
also created from mobilising the mass of the soil sur-
rounding the plate (Kwa et al., 2021). This added soil 
mass can be described by the hydrodynamics ‘added 
mass’ term, which is well recognised in fluid mechan-
ics and is routinely considered in the dynamic motion 
of floating structures and mooring lines, but is not 
considered in conventional geotechnical capacity 
analysis. The added mass for a geotechnical failure 
mechanism is typically double that for fluid flow 
around the same object (Kwa et al. 2021). 

Allowing for this multiscale hierarchy of mooring-
anchor-seabed load-time processes, which span from 
snatch loads (∼100 s) to wave loading periods (∼101 

s), through to seabed consolidation durations (∼104-6 
s), over the full facility life (∼1012 s) can have a ben-
eficial design outcome, offering opportunities for re-
ductions in anchor size and therefore, more efficient 
anchoring systems for FOW infrastructure. However, 
typical fluid-structure interaction models capture the 
response of floaters and mooring lines in the time-do-
main over relatively short time periods (i.e. up to 3 
hours) rather than over a whole-life operational life-
time. They also model the connection of the mooring 
system to the seabed as a pin connection and so ben-
eficial connected mooring-anchor-seabed interac-
tions are not generally considered.  

1.3 Aim and outline of paper 
The aim of this study is to explore the benefits from 
connecting FOW mooring analyses of taut mooring 
line configurations with and without LRDs with 

anchor-seabed response. This is achieved through 
coupling a developing anchor macro model, Ancmac, 
with a Flexcom Finite Element Model (FEM) moor-
ing-floater analysis of an International Energy 
Agency (IEA) 15 MW UMaine reference turbine in 
an idealised example design lifetime application.  

2 Method: Anchor and floating system models  

2.1 Geotechnical anchor macro model  
Anchor macro models can be used to efficiently sim-
ulate the response of an anchor in terms of the result-
ant forces and displacements at the anchor, as an ide-
alisation of the integrated effect of the surrounding 
elements of soil. This approach was formalised in the 
1990s by Nova & Montrasio (1991), Houlsby et al., 
(1992) and Schotman (1989) by using a plasticity 
framework. The Ancmac model captures the anchor 
capacity as a time-varying function of the applied 
loads, reflecting short term processes of softening and 
pore pressure generation, 𝑢𝑢, and long-term processes 
of consolidation. Consolidation and pore pressure dis-
sipation leads to hardening and strength gain over the 
anchor life time (Kwa et al., 2022, 2023c). A similar 
approach has also been implemented in an anchor 
macro model developed in Da silva (2021) and could 
be incorporated into other multi-directional anchor 
macro models (e.g. Yang et al. 2012; Cassidy et al., 
2012).  

The overall whole-life anchor simulation process is 
summarised in Figure 1 and is carried out using two 
software elements; Ancmac and a wrapper program, 
referred to as K2M2. 

 

 
Figure 1: Flow chart of the anchor macro model routine 



Ancmac represents the geotechnical anchor re-
sponse using a one-dimensional parallel Iwan model 
(Iwan, 1967), in which the spring-sliders incorporate 
viscous rate effects, in combination with an added 
mass component. The detailed formulation of 
Ancmac and K2M2 can be found in Kwa et al., 
(2023a,b). The simulation routine of Ancmac when it 
is coupled with a separate numerical analysis package 
can be found in Kwa et al (2022).  

2.2 Hydrodynamic floating system model  
A hydrodynamic mooring-floater FEM in the com-
mercially available software numerical analysis pack-
age Flexcom was used to model an International En-
ergy Agency (IEA) 15 MW wind turbine and the 
Umaine Volturn-US semi-submersible FOW turbine. 
The full FOW turbine platform and turbine character-
istics are described in detail in NREL publications 
(Evan et al, 2020; Allen et al., 2020). Flexcom FAST 
plug-ins AERODYN and SERVODYN were used to 
model the fully-coupled aero-hydro-servo response.  

This modelling methodology has been validated 
against other software as part of an offshore code col-
laboration project OC6 (Robertson et al. 2020). Two 
taut mooring configurations were considered (a) a 
conventional taut mooring system, composed of high 
modulus synthetic polyester rope; (b) a taut mooring 
system, composed of the same polyester rope, with 
the addition of a polymer spring load reduction device 
(LRD) at each fairlead. This LRD is based on the Tfi 
Seaspring (Lozon et al., 2022) and can operate at high 
strain (20-50%), thus providing high levels of elonga-
tion to reduce dynamic loads on mooring lines and 
anchors. The LRD is modelled with a 3-phase non-
linear stiffness curve, to match the curve of the Tfi 
Seaspring The unstretched length of the LRD is mod-
elled as 25 m, with a stretched length of 37.5 m at 
4MN load. The general mooring parameters are 
shown in Table 1, with profile views of both mooring 
configurations shown in Figure 2. 

 
Table 1: General mooring parameters of taut mooring system, 
applicable to both (a) conventional base case and (b) with LRD 

Parameter Value 
Water depth, 𝑧𝑧𝑤𝑤 150 m 
Number of mooring lines 3 
Anchor radius from platform centerline 260 m 
Seabed-mooring line angle, 𝜃𝜃𝑚𝑚  34 deg 
Polymer rope stiffness, (𝐸𝐸𝐸𝐸)𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟  7 MN 
Polymer rope linear density 𝜌𝜌𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 8.5 kg/m 
Fairlead pre-tension, 𝑇𝑇𝑚𝑚,𝑃𝑃𝑃𝑃 * 2 MN 

* with no applied wind or wave loads 
 
Stochastic load cases were applied to the FOW tur-

bine model based on the IEC design load case (DLC) 
matrix. From the matrix of load cases, two ‘opera-
tional’ load cases were selected, as well as two parked 
FOW turbine case for a storm and 1 in 50-year storm, 

as summarised in Table 2. All environmental loads 
are applied in the same direction, and each simulation 
was run for 10800s (3 hours). The resulting force 
time-series, 𝑇𝑇𝑚𝑚, was measured at the anchor point of 
the windward mooring line. The range (i.e. minimum, 
maximum and mean) values of 𝑇𝑇𝑚𝑚 are summarised in 
Figure 3 for the taut conventional mooring and moor-
ing with LRD cases. A typical comparison between 
the load-time series at the anchor point for the taut 
conventional mooring and mooring with LRD cases 
is summarised in Figure 4. 

 
Figure 2: Profile view of taut mooring with load reduction 
devices (LRDs). The model of the conventional mooring system 
does not have the LRDs in the mooring lines. 
 
Table 2: Summary of 3 load cases used in this study, selected 
from UMaine design matrix (Allen et al., 2020) 

IEC  
DLC 
ref. 

Load  
case 
description 

Wind  
Speed 
(𝒗𝒗𝒘𝒘) 
(m/s) 

Sig. 
wave 
height 
(𝑯𝑯𝒔𝒔) 

Peak 
wave 
period 
(𝑻𝑻𝒑𝒑) 

Shape 
factor  

 1.1.4 Operational  4  1.1 m 8.52 s 1.00 
1.1.12 Operational  12  1.84 m 7.44 s 1.00 
6.3.38 
 

Parked 
storm 

 38  6.98 m  11.70 s 2.75 

6.1.47 Parked 1 in 
50-yr storm 

47.5 10.70 m 14.20 s 2.75 

 

 
(a) 

 
(b) 

Figure 3: Summary of the range (minimum, maximum and 
mean) of loads at the anchor point for design load cases (DLCs 
as shown applied to (a) conventional taut mooring and (b) taut 
mooring with load reduction systems (LRD).  

 
In both taut mooring cases, the mean loads, 𝑇𝑇𝑚𝑚,𝜇𝜇 

were higher than the pre-tensioned value, 𝑇𝑇𝑚𝑚,𝑃𝑃𝑃𝑃 
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(𝑇𝑇𝑚𝑚,𝜇𝜇=2.3 to 3.4 MN), and there was an increasing 
variation between the minimum and maximum loads 
for the DLCs associated with higher windspeed. In-
cluding an LRD in the mooring configuration resulted 
in reduction in the maximum loads and load ampli-
tudes transmitted to the anchor. This load reduction 
was particularly significant in the more severe storm 
loading cases; up to 37% reduction in the parked reg-
ular storm case and 50% in the 1-in-50-year storm 
case. Smaller reductions of 5 to 11% were observed 
in the operational cases as a result of including LRDs 
in the mooring configuration.  

These load-time-series were used to build synthetic 
yearly realisations reflecting seasonality in anchor 
loads in the example whole-life application as de-
scribed and discussed in Section 3. 

 
Figure 4: Example comparison between loads transmitted to the 
anchor for taut mooring configurations with and without LRD 
(for DLC 6.3.38) 

 
Figure 5: Selected seasonal variations in metocean conditions. 

2.3 Applied whole-life metocean conditions and 
initial seabed conditions 

To build the synthetic seasonally-varying yearly real-
isations of whole-life anchor loads, illustrative com-
binations of the DLCs were chosen to artificially re-
flect seasonally-varying metocean conditions within 
a year (i.e. calmer in summer and more severe in win-
ter) as shown in Figure 5. This combination of DLCs 
was repeated over 20-years to idealise a design life-
time of a FOW turbine. To investigate the response of 
the system under an extreme loading event, a 1 in-50-
year storm was additionally applied for a period of 3 
hours in the 15th year of the design lifetime.  

It is assumed that these loads are transmitted di-
rectly to the anchor, whereas in reality, additional ge-
otechnical resistance would be mobilised from inter-
actions between the embedded section of mooring 
line and the seabed. Based on analytical solutions for 
the frictional capacity of embedded anchor chains 
(Neubecker & Randolph 1995), this decrease in load 

would be less than ~10% and is neglected in this anal-
ysis. 

An illustrative set of seabed input parameters to 
Ancmac and K2M2 were selected to be representative 
of lightly over consolidated clay around a circular 
plate anchor embedded at a depth of ~20m. The se-
lected seabed values were an initial undrained 
strength 𝑠𝑠𝑢𝑢0=80kPa, coefficient of consolidation base 
case value of 𝑐𝑐𝑣𝑣=6m2/s and a variation case of 12m2/s, 
and a sensitivity 𝑆𝑆𝑡𝑡=2.5 at the anchor point. These se-
lected seabed values were similar to those in centri-
fuge tests performed by O’Loughlin et al., (2020) and 
Zhou et al., (2020).  

Two sets of simulations were also considered; one 
where seabed strengthening or hardening was disa-
bled and another set where seabed hardening was en-
abled. When seabed hardening was disabled, seabed 
strength, 𝑠𝑠𝑢𝑢, is limited to vary between the initial 
value, 𝑠𝑠𝑢𝑢0, and a cyclically remoulded minimum, 𝑠𝑠𝑢𝑢𝑢𝑢. 
When seabed hardening is enabled, both seabed sof-
tening and beneficial whole-life seabed strengthening 
effects from consolidation were considered in the 
analysis, and as a result, 𝑠𝑠𝑢𝑢 is allowed to vary between 
𝑠𝑠𝑢𝑢𝑢𝑢 and hardened maximum 𝑠𝑠𝑢𝑢ℎ from consolidation. 
This change in 𝑠𝑠𝑢𝑢 affects the through-life available 
anchor capacity 𝑄𝑄𝑠𝑠 according to Equation 1, which is 
compared with 𝑇𝑇𝑚𝑚 to find the required anchor sizes. 

3 Results and discussion: An integrated whole-
life geotechnical-hydrodynamic application 

3.1 Basis for defining required anchor size 
Results are presented for the 15MW taut-moored 
FOW turbine, with and without an LRD in the moor-
ing line, with a deeply-embedded circular plate an-
chor. Anchor capacity is updated on a monthly basis, 
so a monthly factor of safety (FoS) is calculated based 
on eqn 3. 

𝐹𝐹𝐹𝐹𝐹𝐹 = 𝑄𝑄𝑠𝑠/𝑇𝑇𝑚𝑚,𝑚𝑚𝑚𝑚𝑚𝑚 (3) 

To determine the required anchor size for each 
case, a minimum factor of safety, FoS ≥1 is set over 
the 20-year design lifetime in the simulations. The 
analysis of the anchor response throughout the design 
lifetime was repeated, iterating the anchor size each 
time, to find the minimum anchor size that meets this 
condition. For deeply-embedded circular plate an-
chors, the capacity is proportional to the cross sec-
tional anchor area. 

This adopted criteria of FoS ≥1 is a lower FoS than 
could be accepted according to conventional design 
practice, but is used here to provide a simple con-
sistent basis to compare different modelling cases 
(with and without LRD, with and without seabed 
hardening). A change in the required FoS would not 
affect the relative performance for different cases, 
only the absolute results (i.e. the required anchor 
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size). The minimum required anchor sizes for each of 
the four simulation cases are summarised in Figure 6. 

 
 

Figure 6: Comparison of required anchor sizes for FoS ≥ 1 
 

The differences in required anchor size are created 
by two effects. Firstly, the use of a LRD in the moor-
ing line reduces the loading at the anchor. Secondly, 
the anchor capacity varies through the design life de-
pending on (i) the applied loading, (ii) whether seabed 
hardening is modelled and (iii) the consolidation co-
efficient of the seabed, which controls the rate of 
strength regain. These effects are illustrated by the 
time evolution of the key loading (𝑄𝑄𝑠𝑠 and 𝑇𝑇𝑚𝑚.𝑚𝑚𝑚𝑚𝑚𝑚) and 
soil parameters (𝑠𝑠𝑢𝑢,𝐻𝐻 and 𝐷𝐷), which are shown in 
Figure 7 and 9 for the conventional mooring case and 
the mooring with LRD case. The resulting variation 
in FoS over the design life for each case is shown in 
Figure 8 and 10. 

3.2 Results for conventional mooring 
In the conventional mooring case, 𝑇𝑇𝑚𝑚,𝑚𝑚𝑚𝑚𝑚𝑚 varied be-
tween 3.7 to 4.6 MN as a result of the selected yearly 
metocean conditions (Figure 5). As a result of these 
loads, the anchor capacities reduced significantly to a 
minimum value of approximately 0.6× the initial an-
chor capacity 𝑄𝑄𝑠𝑠0 and undrained seabed strength, 𝑠𝑠𝑢𝑢0 
within the first year of the simulated design lifetime 
as shown in Figure 7a and b. This initial drop in an-
chor capacity also corresponded to a decrease in the 
through-life FoS as shown in Figure 8.  

This initial drop in anchor capacity during the first 
year, was a result of the seabed softening under cyclic 
loading and because insufficient time has passed to 
allow consolidation and dissipation of damage or pore 
pressure generated by the applied anchor loads.  

For the no-hardening case, this seabed softening 
response dominated and the available anchor capacity 
remained at 0.6 × 𝑠𝑠𝑢𝑢0 and 𝑄𝑄𝑠𝑠0 (as shown by the dotted 
lines in Figure 7. Consequently, the anchor size is set 
by the requirement to resist the higher applied anchor 
loads from the 1 in 50-year storm in year 15 to 
achieve a FoS ≥ 1, as marked by 𝐹𝐹′ in Figure 7a and 
8b. 

If hardening was enabled in the simulations, the 
required anchor size is instead controlled by the initial 
drop in anchor capacity and the requirement for FoS 
≥ 1 (marked as 𝐹𝐹 in Figure 7a and 8a) during the in-
itial year. After year 1, seabed strengthening eclipsed 
the effect of damage from the applied loads resulting 
in an increase in capacity towards 1.3× 𝑠𝑠𝑢𝑢0 and 𝑄𝑄𝑠𝑠0, 
as shown by the solid lines in Figure 7a to c. This in-
crease in available anchor capacity resulted in FoS >1 
when the 1 in 50-year storm was applied at year 15 
and corresponded to 37% decrease in the required an-
chor size (i.e. 7.5 vs. 11.9 m2) as shown in Figure 5. 

3.3 Results for mooring with LRD 
When LRDs were present in the mooring lines, 
smaller anchor loads were applied. 𝑇𝑇𝑚𝑚,𝑚𝑚𝑚𝑚𝑚𝑚 varied be-
tween 3.3 to 3.4 MN and reached a peak of 4.6 MN 
during the 1 in 50 year storm as summarised in Figure 
4. Compared to the no-LRD case, this resulted in less 
seabed damage, 𝐷𝐷, as well as smaller and more grad-
ual increases in hardening, 𝐻𝐻, undrained strength, 𝑠𝑠𝑢𝑢, 
and anchor capacity, 𝑄𝑄𝑠𝑠, as shown in Figure 9. The 
final values of seabed strength, 𝑠𝑠𝑢𝑢, and anchor capac-
ity, 𝑄𝑄𝑠𝑠, were similar in the cases with or without 
LRDs. Therefore, with soil hardening, it is possible to 
have a 29% decrease in the required anchor size (i.e. 
5.3 vs 7.5 m2) if LRDs are present in the mooring con-
figuration compared to the no-LRD case. 

When seabed hardening was enabled the required 
anchor sizes were determined based on the initial 
drop in anchor capacity, 𝑄𝑄𝑠𝑠 and FoS in the first year, 
FoS≤1 (marked as 𝐹𝐹 in Figure 9a and 10a), the same 
as for the no-LRD case. This is because the seabed 
strengthened and hardened in subsequent years such 
that FoS >1 when the 1 in 50 year storm was applied 
in year 15.  

When hardening was not enabled, the anchor size 
depended on the anchor capacity when the 1 in 50 
year storm was applied in year 15 (marked as 𝐹𝐹′ in 
Figure 9a and 10b). This anchor size was larger than 
when hardening was enabled (7.5 vs 5.3 m2).  

When both LRD and whole-life seabed effects are 
considered together, the required anchor size is re-
duced by 55% compared to the case where conven-
tional mooring is used and no seabed hardening is 
considered (i.e. 5.3 vs 11.9m2), as shown in Figure 6.  



3.4 Variation: higher consolidation coefficient, 𝑐𝑐𝑣𝑣 
Increasing the coefficient of consolidation from 𝑐𝑐𝑣𝑣=6 
to 12 m2/s increases the rate of seabed hardening 𝐻𝐻, 
and recovery of applied damage, 𝐷𝐷, as shown by the 
green and blue lines in Figure 7 and 9.This increase 
in 𝑐𝑐𝑣𝑣 resulted in a 5 to 12% decrease in anchor size 
for all cases as shown in Figure 6. 

3.5 Full coupling of anchor and mooring response 
This analysis uses a FoS limit on the static anchor ca-
pacity to define the required anchor size. It does not 
consider movement of the anchor, and the loads come 
from a mooring analysis in which the anchor is repre-
sented as a fixed pin. Further design efficiencies 
could result from considering anchor ductility, where 
the anchor can move beyond its installed position and 
also mobilise seabed added mass. This is explored in 
more detail in Kwa et al. (2022; 2023d). 

 
 

 
Figure 7: Summary of (a) anchor capacity relative to applied tension loads (b) changes in seabed undrained strength, (c) hardening 
and (d) damage for conventional taut mooring case 

 

 
Figure 8: Changes in through-life factor of safety (FoS) (a) with seabed hardening and (b) without seabed hardening for the conven-
tional taut mooring case 

 



 
Figure 9: Summary of (a) anchor capacity relative to applied tension loads (b) changes in seabed undrained strength, (c) hardening 
and (d) damage for mooring with LRD case 

 
Figure 10: Changes in through-life factor of safety (FoS) (a) with seabed hardening and (b) without seabed hardening for the taut 
mooring with LRD case 

 
4 Conclusions 

Coupling floater-mooring analyses with whole-life 
anchor-seabed response uncovers opportunities for 
more efficient mooring and anchoring systems for 
floating offshore wind. Results from an example 
whole-life analysis show that if load reduction de-
vices (LRDs) are included in the mooring configura-
tion when deriving anchor loads, this can result in a 
29 to 37% decrease in required anchor size. If benefi-
cial whole-life anchor-seabed effects are considered 
separately, this can result in a similar decrease in an-
chor size. If both factors (LRDs and whole-life seabed  
are considered together, it is possible to approxi-
mately halve the required anchor size. The coupling 
between the floater-mooring and whole-life anchor-

seabed response can be achieved efficiently via a de-
veloping anchor macro model, Ancmac that simply 
and practically connects with floater-mooring anal-
yses, to assess through-life changes in anchor capac-
ity and seabed response during the full operational 
lifetime of FOW infrastructure. 
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