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ABSTRACT 
 
The Tarpon Monopod is a minimal platform cable guyed caisson 
used to develop marginal fields.  An in depth structural sensitivity 
study is performed on the Tarpon platform in 76 m water depth 
situated in Malaysian waters. An operating Tarpon platform 
offshore Peninsular Malaysia is modelled in the finite element 
structural analysis software, SACS v5.3 to reflect the as built 
condition and simulated to a combination of four different storm 
design criterion with two dominant approach directions to capture 
the monsoon seasons in the region. The guying system will be 
varied by simulating trivial loss of wire ropes from being intact, 
fully guyed to its damaged, freestanding mode. The results 
suggest that the Tarpon Monopod has relatively low structural 
redundancy and its integrity highly depends on its guying system 
condition. Structural weaknesses are identified alongside 
proposed key best practices and potential improvements to the 
platform. 
 
 
KEY WORDS: Tarpon Monopod; Guyed,Caisson; SACS v5.3; 
Finite Element; Storm Design. 
 
 
NOMENCLATURE 
API American Petroleum Institute 
Hmax Maximum wave height 
Hs Significant wave height 
RP Recommended Practice 
NE North East  

PTS PETRONAS Technical Standards 
SACS Structural Analysis Computer System 
SW South West 
 
 
1.0 INTRODUCTION 
 
More than often, smaller oil and gas fields would be deemed 
marginally economic, should it be developed with conventional 
offshore technologies like that of multi leg space frame platforms 
or floating systems. Such discoveries are usually left untapped 
until a good mix of high oil prices, innovative technologies and 
revamped company policies eventually justify their economic 
viability. The Tarpon Monopod, also known as the cable guyed 
caisson, is one of the many innovative minimal platform designs 
used in developing marginal fields.  

The platform consists of a main caisson guyed with three sets 
of cables to anchor piles secured at the sea bed. There are 
currently more than 56 Tarpon platforms in use worldwide [5] 
with the bulk growing from a meagre 37 back in the late 90’s [6]. 
The platform consists of a minimum topside superstructure 
supported on a single main structural caisson element which is 
guyed with three symmetrical pre tensioned cables. 

Inherent in its relatively simple design and fabrication as 
compared to conventional jacket platforms, the Tarpon is used in 
developing marginal fields or fields that require a relatively quick 
intervention and fast tracked date to first oil or gas.  

In the academia, there is a pressing need for a better 
understanding of the Tarpon platform in terms of its in place 
structural response, characteristics and sensitivity to the natural 
environment. For this study, due to its inherent design 
standardization, a single Tarpon Monopod is chosen to represent 
the fleet of Tarpon Monopods situated in similar water depth with 
matching field-topside configuration and payload.  

The platform is situated in a depth of approximately 76m, 
offshore Terengganu in Malaysian waters [4]. It was purposefully 
singled out due to complete availability of supporting documents 
and data. 
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1.1 Objective of Study 
Of late, there has been a need for a better understanding on the 
structural response and sensitivity of Tarpon monopods in 
Malaysian waters. The lack of specific structural inspection and 
maintenance procedures has bolstered this need. In the open 
literature, structural design documentation and studies on Tarpon 
platforms are very scarce and scattered. Hence, the Tarpon in 
place structural responses are not understood as well as 
conventional jacket platforms that which would put its response 
characteristics and sensitivity in the grey area domain of many 
Oil and Gas operators.  

With the proliferation of marginal field developments and 
increase of awareness for the natural environment with millions 
of dollars’ worth of investments at stake, this is something that 
should be actively avoided. Hence, this study intends to bridge 
the gap to shed light on the structural sensitivity of the Tarpon 
monopod to various design storm conditions alongside simulated 
damaged conditions. 
 
1.2 Review of Tarpon Monopods 
Subrata K. Chakrabarti, in the publication- Handbook of Offshore 
Engineering Vol.1 defined minimal platforms as fixed production 
platforms with a small deck used for the development of marginal 
fields in shallow water [3]. The minimum configurations for such 
platforms include typically less than ten wells, a small deck where 
it is possible to accommodate a coil tubing or wire line unit, a test 
separator and well header, a small crane, a boat landing and in 
some cases a minimum helideck. 

Buacharoen published a study on the use of minimal platforms 
in the hostile waters of the Nova Scotian Offshore (NSO), eastern 
Canada[2]. The conclusion of this study revealed that the design 
of the single caisson and tripod type can be done in a way that 
would meet the minimal structural definitions whilst providing 
excellent production and structural capacity, all delivered with 
potential cost savings as compared to past conventional 
developments in the NSO region. 

The tarpon monopod is a cable-guyed caisson minimal 
production platform. As of the year 1999, there were 37 of such 
platforms operating in the Gulf of Mexico, West Aftica and 
Indonesia.  It was first used back in 1987 with StoltComex 
Seaway as the owner of the patents for the system. The major 
substructure of the Tarpon concept is made up of a central 
caisson, capable of housing multiple wells internally or even 
externally via conductor clamps. This caisson is stabilized by 
three cable guys at 120 degrees apart[6].  

Each set of guy cables consist of two wire ropes with one end 
pinned to the anchor pile at or below the mud line and the other, 
pinned to the caisson below the water line. Generically, the 
anchor cables would be engineered to form a 35 degree angle 
from the mudline hence, giving the subsequent approximate 
horizontal distance of the anchor piles from the caisson to be 170 
% of the water depth [6].  

The major structural components of a Tarpon monopod can be 
listed to be: - anchor piles, structural caisson, guy cables, 
conductors and the topsides [8].The life cycle cost advantages of 
a Tarpon system are reviewed to be; low capital expenditure, 
simple construction, ease of installation, early production 
capability, low abandonment cost, recoverable and reusable 
components [5].  
 

1.3 The Finite Element Model 
The generic platform data used for the modelling is as tabulated 
in Table 1 [8]. 
 

Table 1: Generic platform data 
Platform details Data 

Platform type Monopod  
Water depth 76.2m 
Jacket height 82.2m  
Water Depth 76.2m  
Deck weight 184.8 MT 
Jacket weight 800 MT 
Location  Offshore Terengganu  

 
Figure 1 is a snippet taken from the SACS Tarpon model on a 2 
dimensional plane. Hence only two of the three guy cables are 
visible. It is obvious that the entire Topside is supported on a 
single main structural caisson, hence the term monopod, rather 
unlike the array of trusses used on a conventional fixed jacket 
platform. 
 

 
Figure 1: Tarpon Monopod Components 

 
The main structural elements of the Tarpon Monopod are taken 

to be the structural caisson, wire ropes and the anchor piles. 
Figure 2 reports the detailed descriptions for the aforementioned 
structural caisson used in the model, which reflects the as built in-
place condition of the platform. 

Three pairs of EIPS-Independent Wire Rope Core class 6 × 61 
were employed as post tensioned wire ropes. The wire ropes are 
attached symmetrically around the caisson to guy it to three 
anchor piles on the sea bed. The piling radius is approximated at 
108 m from the caisson. Table 2 illustrates the key properties for 
the wire rope and anchor pile assembly. The structural caisson 
itself serves as the fourth pile with a penetration of approximately 
35 m into the seabed. The in situ soil consists predominantly of 
clay, silt and several layers of sand. 
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Table 2: Wire rope - anchor pile assembly 

 
 

 
Figure 2: Structural caisson properties 

 
A full 3-dimensional structural model showcased in Figure 3 

was used for the analyses in the offshore structural analysis 
software, Structural Analysis Computer Software (SACS) 
Version 5.3. Table 3 provides a summary on the model elements 
and nodes. 
 

Table 3: Finite Element Model Summary 
Description No. 

Joints 938 
Members 1591 
Groups 54 
Sections 14 
Plates 174 
Shell elements 0 

 
 
2.0ANALYSIS METHODOLOGY 
 
This project is broken down into three major phases. The first 
phase is planned as a preparatory stage which gives great 
emphasis on data collection and platform familiarization, 
alongside extensive literature reviews. The second segment would 
cover modelling the structural components of the platform, in 
place sea state, soil foundation, guy cable conditions and followed 
by the revised model’s analysis, all performed via SACS v5.3 
suite of programs.  

The third phase on the interpretation of results from the latter, 
and presenting them in a meaningful and organized way. The 
supporting guidelines and codes used herein are the Petronas 
Technical Standard’s PTS 34.19.10.30 and American Petroleum 
Institute’s API RP 2A 21st Edition. 

 
2.1   SACS v5.3 Analysis 
SACS v5.3 Suite of Programs was used extensively for both 
modelling and simulation. Several SACS modules will be used 
herein. The first is the PRECEDE program, to be used as the 
graphical user modeler. The actual metocean data acquired from 
Offshore Engineering Centre UTP Joint Density research 
initiative, PETRONAS Technical Standards and the actual as 
designed seastate will be generated in the SACS SEASTATE 

module.  
The Pile Soil Interaction module would be used to model the 

soil-pile interaction. The soil foundation data was keyed into the. 
The SACS IV module would be used to process and perform in 
place Linear static analysis coupled with nonlinear pile soil 
effects.  

The results can then be viewed in SACS post processors such 
as POSTVUE which enables the results to be interpreted 
interactively and graphically. DYNPAC and Wave Response are 
employed to obtain the dynamicity of the Tarpon monopod and 
dynamic amplification factors to be used in the static load case 
analysis for incorporation of dynamic wave effects.  

Tables 4~6 showcases the four different sets of storm metocean 
criteria, the design water depth and the Cd and Cm values 
respectively used in this study. 
 

Table 4: Simulated metocean conditions  

Analysis 
data 

100 year return period 
PTS [7] Joint 

Density 
As Designed 

[4] 
Wave 
Height (m) 

5.77 (Hs)  5.7 (Hs)  11.3 (Hmax) 

Wave 
Period (s)  

8.06  Assume 6 
and 8 
seconds 

9.3  

Current 
(m/s) 

1.67 at surface 
1.33 @ mid  
0.36 @ seabed  

0.69 at -
3m  

1.3 at surface 
0.7 at seabed  

 
Table 5: Simulated drag and mass coefficients [7] 

For tubular members Clean Member Fouled Members 
Drag Coefficient, Cd 0.65 1.05 
Mass Coefficient, Cm 1.6 1.20  

 
Table 6: Design water level computation 

Description Min Max 
Mean Sea Level, MSL(m) 76.3 76.3 
Highest Astronomical 
Tide (m) 

Not 
applicable 

1.06 

Lowest Astronomical 
Tide (m) 

-1.13 Not applicable 

Storm Surge (100 year) 
(m) 

- 0.6 

Design Water Level (m) 
75.12 77.96 
Use 78m for metocean loading 
water level 

 
The storm approach is modeled from two directions to simulate 

the two major monsoons in Malaysian waters – The North East 
Monsoon and the South West Monsoon. Note that the North East 
monsoon has been modified at an angle to induce a certain 
amount of eccentricity to the storm loading on the platform. 
Figure 3illustrates the directionality. Marine growth used for the 
submerged platform members are in accordance with PTS 
34.19.10.30 for the PMO region [7]. The 100 year return period 
wind speed used is as per the latter standard, modified by the 
Durst curve to 1 hour mean interval. Wind loading is then 
modelled as joint loads on the topside of the platform in SACS as 
per the recommended formula from API RP 2A [1]. 

Structural element  Description 
Wire rope  Diameter  10.16 cm 

Breaking strength  6992 kN 

Anchor pile  Diameter 182.88 cm
Wall Thickness  3.175 cm 



Journal o
-Science an

 
 

4 P

 

 

Figure 3: T
 

The Tarpon 
of combination
 

No. 
1 As De

PTS  
Joint 
Joint 

2 As De
PTS  
Joint 
Joint 

3 As De
PTS  
Joint 
Joint 

4 As De
PTS  
Joint 
Joint 
PTS  
Joint 
Joint 

 
The pretensi

linear static w
Dynamic Amp
static analysis
methodology. 
 

of Ocean, M
nd Engineerin

Published by Interna

Three dimension

Monopod SAC
ns of metocean 

Table 7: Si
Metocea

esigned 

Density(Wave 
Density(Wave 
esigned 

Density(Wave 
Density(Wave 
esigned 

Density(Wave 
Density(Wave 
esigned 

Density(Wave 
Density(Wave 

Density(Wave 
Density(Wave 

ion on each guy
wave loading 
plification Fact
s frame in l

Mechanical 
ng-, Vol.7 

ational Society of O

nal platform fin

CS model was s
and guy system

imulated scenar
an Data 

T=8s) 
T=6s) 

T=8s) 
T=6s) 

T=8s) 
T=6s) 

T=8s) 
T=6s) 

T=8s) 
T=6s) 

y cable is simu
was factored 

tors to be used
line with a 

and Aeros

Ocean, Mechanical a

nite element mo

simulated to the
m as shown in T

rio 
Guyed

3 cables
(intact)

2 cables
 

1 cable
 

Free 
Standin
 

ulated to 445 kN
with pre-deter

d within the in
quasi-static an

space 

and Aerospace Scie

 
del  

e array 
Table 7. 

d by 

s 

s 

ng 

N. The 
rmined 
n place 
nalysis 

3

S
re
th
H
c
re

is
re
p
ra
5

3

fr
ap
st
g

p
th
b
o
w
v
fu
st
c

entists and Engineer

F

3.0 RESULTS

Since the Tarp
easonable to as
hen the Tarpon 

Hence, a signif
entered on the 
esults of the sin

It would be p
s located in app
esults publishe

platforms situate
ather than  thos
0m range. 

3.1   Sensitivity
As the guy ca

reestanding a 
approach directi
tructural caisso

guy wires are re
This is an exp

provide the bulk
he Tarpon will 

beam. Table 8 s
of the structura
worst (as desig
values revealed 
ully guyed to t
tudied is henc
omputation is s

 
 
 
 
 
 
 

rs 

Figure 4: Storm

S  

on has only o
ssume that if th
platform integ

ficant portion o
stiffness, dynam

ngle structural c
prudent to note 
proximately 76
ed here may fi
ed in identical 
se located in sh

y to loss of wire
ables are sequen

same trend c
ions. In a preva
on experiences 
duced.  
pected observat
k of the Tarpon
behave like tha
hows the intern

al caisson when
gned) design 
dramatic loss 

the freestanding
ce unsuitable. 
summarized in F

m approach direc

one main struc
he caisson is n

grity as a whole
of the proceed
micity, deflecti
caisson.   
here that the T

6m water depth 
nd application 
water depth an

hallower waters

e rope 
ntially removed
can be observ
ailing storm dir

increasing inte

tion as the guy 
n’s lateral stiffn
at of a slender c
nal loadings at t
n the platform 
storm.A comp
of structural i

g condition. Th
The result sum
Figures 5~6 and

May 20, 20

ction 

ctural caisson, 
noted to have f
 will have been

ding discussion
ions and unity c

Tarpon model h
(MSL) and tha
for similar Ta

nd seabed cond
s like that of th

d from fully guy
ved for both s
rection, the Tarp
ernal loading a

cables is inferr
fness, without w
cylindrical canti
the mud line po
is subjected t

parison of stif
integrity from i
he Tarpon Mon
mmary for stif
d Table 9. 

014 

 

it is 
failed, 
n lost. 
ns are 
check 

herein 
at the 
arpon 
dition 

he 30-

yed to 
storm 
pon’s 

as the 

red to 
which 
ilever 
ortion 
to the 
ffness 
intact 

nopod 
ffness 



Journal o
-Science an

 
 

5 P

 

Ta

 

Axial  (kN)  
Shear (kN) 
Bending 
(kN.m) 

Axial (kN) 
Shear (kN) 
Bending 
(kN.m) 

 
Ta
Co

Freestanding 
Intact 

 
It is evide

experiences a 
wire failure. Th
also shows an
compliant reg
freestanding m
platform has fa
 

Figure 5
 

Figure 6: G

of Ocean, M
nd Engineerin

Published by Interna

able 8: Caisson
Modified N

Freestanding 

4127.9 
1767.5 
106000 

South Wes
3330.9 
5589.8 
65933.6 

able 9: Global la
ondition 

ent from Tab
dramatic loss o
he platform’s d

n obvious shift
gime, that wh
mode is hence, 
ailed. 

5: Global latera

Global lateral sti

Mechanical 
ng-, Vol.7 

ational Society of O

n mudline intern
NE Storm Appro

 x 1 wire 

4653.7 
710.2 
28518.2 

t Storm Approa
6982.9 
1371.7 
78831.7 

ateral stiffness 
St

92.3 
2357.7 

le 9 that the
of stiffness in 

dynamicity in te
t from the fixe
hich it is not

a non-real dyn

al stiffness for in

iffness for frees

and Aeros

Ocean, Mechanical a

nal forces 
oach 

Fully guye
3) 

5364.3 
250.1 
5828.1 

ach 
5872.3 
241.0  
6605.8  

summary 
tiffness (kN/m)

e Tarpon Mo
the event of fu

erms of natural 
ed regime to a
t designed for
namic solution 

ntact condition

standing condit

space 

and Aerospace Scie

ed (x 

onopod 
ull guy 
period 

a more 
r. The 
as the 

 

 
ion 

3
T
S
p
th
se
o

3
T
T
d
d
p
b

in
e
w
m

a
v
p
fa

p
in

entists and Engineer

3.2 Dynamic An
The natural per
SACS DYNPAC
pile soil interac
he form of pile
elected as cons

of natural vibrat

Table
Modes   Fre

1 16.43
2 11.84
3 2.606

3.3 Platform De
The results from
Tarpon’s in pla
deflection here
displacement bu
point on the Ta
boom.  

Table 11: Ca
Guy 
wire 

Meto
a

x 0   As Des
PTS  
Joint D
Joint D

x 1 As Des
PTS  
Joint D
Joint D

x 2   As Des
PTS  
Joint D
Joint D

x 3   As Des
PTS  
Joint D
Joint D

It is obvious 
ndefinitely. Th
xtreme As Des

with its plastic
metocean criteri

It would be p
axial tension, gi
via a pushover 
possess relative
ailure sequence

It is keenly 
platform failure 
n the nature of a

 
  

rs 

nalysis  
riods of the Ta
C module. In o

ction, the found
e superelement
sistent and cont
tion are displaye

e 10: First three 
eestanding  
30 s 
47 s 2
6 s 2

eflection and U
m the unity c

ace deflection a
in is defined 

ut as the maxim
arpon platform

aisson deflectio
ocean for SW 
approach 
signed  

Density 8sec 
Density 6sec 
signed  

Density 8sec 
Density 6sec 
signed  

Density 8sec 
Density 6sec 
signed  

Density 8sec 
Density 6sec 

here that the f
he singly guye
signed metocea
c reserve stren
ia while it comf
prudent to note 
iven their high
analysis. At pl
ly large reserv

e. 
noted that the
at the failure o

a caisson mono

arpon structure 
order to accou
dation elements
ts. The dynami
inuous mass. T
ed in Table 10. 

platform natur
1 wire 2

11.224 s 3.
2.805 s 2.
2.377 s 2.

Unity Check 
hecks are sup

as tabulated in 
not as the 

mum displaceme
m, usually at th

on-unity check f
Max Caisso

Deflection (c
13016.8 
684.6 
284.1 
348.3 
1135.4 
557.9 
222.5 
238.5 
62.1 
13.1 
11.2 
9.1 
62.1 
16.4 
8.1 
10.3 

freestanding m
ed condition a
an criteria and 
ngth, when loa
fortably survive
that the guy ca

h breaking stren
latform failure, 
ve strength and

e approach of
of the structura
otower. 

May 20, 20

were simulate
unt for the nonl
s were lineariz
ic mass system

The first three m

ral periods 
2 wires 3 wi
.746 s 2.418
.403 s 2.354
.358 s 2.344

erimposed with
Tables 11~12

structural cais
ent experienced
he topsides or 

for SW approac
on 
cm) 

Max Ca
Unity C
7.65  
2.79  
1.28  
1.51  
4.4  
2.46  
1.11  
1.17  
0.55   
0.44  
0.35  
0.35  
0.55   
0.3   
0.24  
0.24  

odes have all f
also fails unde

marginally sur
aded with the 
es the joint dens
ables will not f
ngth. This is pr

the guy cables
d do not initiat

f defining com
al caisson is intr

014 

ed via 
linear 

zed in 
m was 
modes 

ires 
8 s 
4 s 
4 s 

h the 
. The 

sson’s 
d by a 

flare 

ch 
isson 

Check 

failed 
er the 
rvives 

PTS 
sities. 
fail in 
roven 
s still 
te the 

mplete 
rinsic 



Journal o
-Science an

 
 

6 P

 

Table 12: C
Guy 
wire 

Me

x 0   As D
PTS
Join
Join

x 1 As D
PTS
Join
Join

x 2   As D
PTS
Join
Join

x 3   As D
PTS
Join
Join

 
3.4 Soil Sensit
A soil sensitiv
conditions. Th
to the soil inve
modelled to a 
strata with add
density for cla
sand and silt w

The soil sen
response is rel
condition. Figu
such as a com
loss of wire ro
the foundation 
 

Figure 7
 
3.5 Discussion
Like in the M
induces failure
Tarpon in the S
PTS metocean
strength to ma

of Ocean, M
nd Engineerin

Published by Interna

Caisson deflecti
etocean for NE 

approach 

Designed  
S  
nt Density 8 sec
nt Density 6 sec
Designed  
S  
nt Density 8 sec
nt Density 6 sec
Designed  
S  
nt Density 8 sec
nt Density 6 sec
Designed  
S  
nt Density 8 sec
nt Density 6 sec

tivity 
vity study was
e intact soil co

estigation report
one third redu

ditional skin fri
ay was reduced
was reduced by h
nsitivity studies
atively insensit
ure 7 illustrates 

mbination of ma
opes, the platfo
condition. 

7: Intact Tarpon

n 
Modified NE d
e in all freesta
SW approach f

n criterion The 
arginally surviv

Mechanical 
ng-, Vol.7 

ational Society of O

ion-unity check
Max Cais

Deflection 

1800.6 
578.3 

c 232.9 
c 291.8 

315.2 
179.8 

c 82.2 
c 91.5 

46.6  
11.0 

c 14.2 
c 12.9 

46.6 
15.5 

c 7.1 
c 9.2 

s performed u
ndition was mo

rt. The degraded
uction in shear
iction reduction
d by one third w
half.  
s show that the
tive to the soil 
 this. However,

aximum storm 
orm exhibits gr

n insensitivity to

direction, the 
anding Tarpon

fails indefinitely
Tarpon banks 
e the joint den

and Aeros

Ocean, Mechanical a

k for NE approa
son 
(cm) 

Ma
Cais

Unity C
6  
2.46  
1.12  
1.34  
1.66  
1.04  
0.54  
0.59  
0.48  
0.29  
0.23 
0.23 
0.48 
0.31  
0.24  
0.24  

under two foun
odelled in acco
d soil condition
r strength for a
n for sand layer
whilst the dens

e platform’s in
condition in its
, in damaged sc
loading couple
reater dependen

o soi condition

SW storm ap
ns. The singly 
y for As design
on its reserve 
sity storms on 

space 

and Aerospace Scie

ach 
ax 
son 
Check 

ndation 
ordance 
ns were 
all soil 
rs. The 
sity for 

n place 
s intact 
cenario 
ed with 
ncy on 

 

proach 
guyed 

ned and 
plastic 
plastic 

re
T
te
th
m

st
si
to
a
m
m
si

b
st
u
e
c
st
d

th
fo
a
w
in
p
c

e
m
d
c
is
c
a
c

3
It
m
m
p
im
in
•

•

•

•

entists and Engineer

eserve strength
Tarpon Monopo
ermination poin
he other cond

maximum at the
It can be well

tand a storm 
imply not desig
o have increasi

as its guy cables
mode, the Tarp
monsoon storm
imulated storm 

However wh
becomes exceed
torm direction

uncertainties int
xample, it ca
omfortably sur
torm of magnit

during a prevaili
This is not th

he Tarpon’s str
or the same me

also very differe
where the Tarpo
ncoming storm

probability that 
able damage go

One of the in
vent of a cab

maintenance pe
deflection magn
aisson, given th
s conducive to u
ables. This cal

and maintenanc
onventional jac

3.6 Way Forw
t is obvious fro

most robust ava
marginal field e
platform market
mprovements t
ncorporate for f
 Increase in

increasing 
provision o
stiffeners o
cross sectio

 Improve pi
considering
concrete g
convention

 Form a ded
Tarpon plat

 Consider t
designs. Th
minimal g

rs 

. For both storm
od exhibited th
nt on the main
ditions where 
e caisson mud li
l inferred here 
survival chanc
gned to be ungu
ing sensitivity t
s are removed o
pon does not r
m approaches 

m conditions.  
en the guy ca
dingly clear on

n and magnitud
to the picture o
an be seen t
rvive with only
tude equal to th
ing North East 
he case for the
ructural state w
etocean loading
ent from each o
on monopod be
m direction an

favorable con
o unnoticed.  

nteresting implic
ble loss may g
ersonnel as ref
nitudes for the
hat the wave, w
utilize the tensi
lls for an appr
ce regime tha
cket platforms.

ward 
om this study th
ailable option 
exploitations. W
t, below are so
to the Tarpon
future developm
n structural r
the stiffness o

of grout to a c
or simply a ca
onal properties.
ile capacity as 
g different pile 
grouted piles 

nal hollow steel 
dicated inspecti
tform. 
the use of alt
his may include
gravity based

m directions, in 
he largest unity
n structural cai

the unity ch
ine.  
that the Tarpon

ce in its freest
uyed. The Tarp
to the direction
one set at a tim
respond very d

besides surv

ables are remo
n how the Tarp
de increases w
of its integrity 
that the Tarp
y 1 set of cab

he join densitie
monsoon.  
 Southwest sto

would have mea
. The deflection

other. This is on
ecomes increasi
nd its integrit
nditions would 

cations of these
go virtually un
flected in the 
e doubly guye

wind and curren
ion capacities o
opriate Tarpon

at will be diff

hat the Tarpon 
for 70-80m w

Whilst competi
ome of the fine
n structure tha
ments.  
redundancy can
of the structur
ertain length, t

aisson section 

to avoid plast
technologies su

or suction 
piles. 

ion and mainten

ternative marg
e but are not lim

d platforms w

May 20, 20

intact condition
y check at the 
sson. This is u
heck was reco

n monopod doe
tanding mode. 
pon can also be
n of the storm a
me. In its fully g

differently for 
viving through

oved sequential
pon’s sensitivit
whilst putting 
and robustness

pon monopod 
bles remaining 
s metocean crit

orm approach w
ant imminent fa
ns for both case
ne of many inst
ngly sensitive t
ty depends on

prevail, shoul

e findings is tha
nnoticed by to

theoretically 
ed and fully g
nt approach dire
of the two rema
n specific inspe
ferent than th

Monopod is no
water depth off
itive in the min
er points for fu

at the engineer

n be achieved
ral caisson, sa
the insertion of
with higher/tou

ticity. This inv
uch as steel hyb

piles, instead

nance system fo

ginal field plat
mited to the lik
where the se

014 

n, the 
cable 

unlike 
orded 

es not 
It is 

e seen 
attack 
guyed 

both 
h all 

lly, it 
ty on 
huge 

s. For 
may 
in a 

terion 

where 
failure 
es are 
ances 
to the 
n the 
d the 

at the 
opside 
equal 

guyed 
ection 
aining 
ection 
at of 

ot the 
fshore 
nimal 
urther 
r can 

d by 
ay by 
f ring 
ugher 

volves 
brid –
d of 

or the 

tform 
kes of 
eabed 



Journal of Ocean, Mechanical and Aerospace 
-Science and Engineering-, Vol.7 

May 20, 2014 

 
 

7 Published by International Society of Ocean, Mechanical and Aerospace Scientists and Engineers 

 

conditions permit, mini Tension leg platform and other types 
of monotowers. 

• Place simple axial strain/stress monitoring gauges on each 
guy cables to effectively observe as to how the tension in 
each cables fair alongside its pre-tension of 100 kips. 

 
 
4.0 CONCLUSION 
 
This study delivers a comprehensive report detailing the structural 
response of the Tarpon Monopod when subjected to different 
metocean and guying system conditions. The topline summary of 
the findings is as summarized below.  
• The Tarpon Monopod is a structure whose integrity is highly 

dependent on its guying system. The lateral restraint lies 
primarily on its wire ropes. The main caisson merely serves 
as a vertical column for the placement of the topside. 

• Even one set of missing guy cable may initiate structural 
failure during unfavorable storm approach directions. 

• Its damaged condition (removed guy wires) response is 
vastly sensitive to different storm directions as compared to 
its relatively insensitive intact condition. 

• It may survive with only two or even one guy wire pair 
given that the storm approach is favorable for utilizing the 
full capabilities of the remaining cables. 

• In its freestanding mode, the Tarpon structure fails in all 
simulated storm conditions in this study. 

• Attention to be given at the cable terminators and cable-pile 
connections. 
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