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Concrete-steel platforms
offer shallow water option

Gravity base structure with steel deck
provides extra space, strength and
operational/removal flexibility for water
depths to 100 ft

Frank L. Anastasle, Freadent, Production Managtmcnt
suructural Systemd, o, New Cldeans, La

LUTERATORS OF OFFSLIORE propserties have-an alternative
i heeh trachitional and “mumimal” steel struectuces as plat-
forris for shallow-wates (fess b 1000R) andfor marginal
developrients, That aliernstive 15 the hybrid steel and con
srere-gravity siructure develeped by Production Sasaye-
mient Structoral Systems, Toeoand Production Management
Industries, Ine., both Prodoction Management Cormpanies.

The fvhnd platform iz 2 matusal design evolution from
carlier all-concrete steuctores, the First of which was ostalled
in the L8, Golf of MesiooiD0C5 n 1979, and which remaing
i service, To date, seven all-cobickete o hybeid stewctuees
fave been placed in OOS service offshore, in water depehs to
A it and up 0023 miles fom sbuore. Eurler stowceures b
survived numerous hurocines and tropical storms to atiost
in their sivengeth and ey

Lhe most recent installation e 23-0 water was complerecd
fur an independent operitor in South Marsh [sland Black

HYRRID COMCRETE-STEEL plallarm installed in 22 Gulf of Mex-

led waler. Producton egqaipmend for 40 Wkictd and §-man ascommo-
dabion buildimg are rod shawn,
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2535 m Decamber 1998, o produce e caisson wells, bricge
cinnicied 1o the steweture: Fidlowing a weneral descripdion
of the hybrid platiorm’s design/instaliation/removal fea-
tres, the SMT 253 msalintion = deratled o tlhastrate and
-:Ec-cl.um:-n: the concept

Advantages. VWhile ie inltial oo is ot as low a2 duar for
sumie minimal pladforms, the hvbrid concrere and stee] grav-
ily siructure offers several distinel advantages over ek -
ditional and miniraal seel-piled stroctures. Its peincipal ad-
'i'iiFI“IEﬁﬁ S,

& Availabde deck speice: is eypuivalenn o iedss found on -
diticnel jacketed stronctures, thus allowing for large-capacity
presduction traiss as well as addinenal equipment such as
CLAT [ ESSOrS el i:-t,'m:-rnw] rpaarters;

® T'he atrucruee offers an oppociuniy for suebatantial pre-
chaced-lquid sworage sapacity within gravity bass compars-
e B LT,

® |r 35 more easily removed than traditionnl pale sup
prere struciures: snd the e sraviby-structans Bil-
ity oflers more opporiumitice for rewse, with minimal e
wotk: and

* Instalied cosc ol praviey structures s comparable s im
stalled eoar of a steel-paie-fpckesd stroctare; wath the sl
benus of much higher sabrage vilues—olien approaching
M of new-facility cost,

Design features. Desgn of & graviey soracture for nifshore
Caalf of Mexioo waters iz rezlated by AP, the Amencan
Conerete Instivete (ACLY aoed e federal goveenimga’s
Minerals Management Sepace (MBS, All of these agen
wies; acddress the mimmame rerirements relstive o desim,
constructon and in-place opcration ol graviny-hased steec-
tures, APL's RP2A, Plasnhp, descontng oud consfruckng Jioed
affidre platformr, and ACT S pablicatinn 357K, (ol fer e de-
aion urd construcizon of e affihiore soncrete siruchurer, both define
spevific salety facrors applicakile to grasity-bascd stroctures.
Ay an example, 2 mimrnuer saifery facror of 2.0 38 required
for-sml bearmg pressure capacitg

Principil eriteria contmilling a gravity structure’s in-plice
design are sliding resistance. ovcriurning resistance, aml
ki minimum sl bearing pressores, as well as erite-
ra-for sability dunng towing, installation and recovere All
structores - insfalled m federal OOS waters  are subject o
Ml approval so the deslon muet also b veviewed by this
AHELICY,

Simee 4 gravity structune’s oomlaton deagsn s contmlled
by texpiwicles loadings i compungrion with specific bottom con
ditiona at the pmlcu]a'r wiekl sipe, an srcurate sail amalvas o
necessary as i fypieal for pile-supperted structures  De
pending on bottom conditieais; fnal-desapn may vaey [
etz sty placed on-betrorn (inchard soils with a hieh shear
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stiength eoefficient) by one which may regquire shallow
dredping and placcoment of & shell pad owxfason smlar
theae weed for subomerabde drilling rigs:

In rare instances, e, very soll bottams with Jow shear
strengiby, spud piling may also be pecessary 1o provide satis-
factory sliding resistance. In these applications, ivis & simple
mratter toocasrspud wells ando e graviey base. And, spud
piling does nob gimpificantly hinder gravite base recovery
sinee the piling meay be pulled, withouwt cutting or blasting
below the modine, o allow Tor deballasting and secovery,

Fabricationlconstruetion. Once degign s lnalized, both
pravity hase and deck topsides sre readily copstiocted uislie-
i thme-proven scl s

Since the grovity structure supperts & full-sized sl deck
assernbly, much groater latioude iz available o wopaides de-
signers vebativie to cquipmient placcient and piping configu-
ratbems, And deck space is available for additional equip-
moent such as quarters and compressors: A deck and base
are fabricated independendy, very [ast consraction sched-
ules ane typical, averaging 4= 1B weeks from conleact awiand
1o imsrallation and facility start-up.

Thee gravity bast i cormatrueted wsing tadinonal secl-e-
inforced conerers casting technigues. Although both slip
formed amd pre-cast mesdular technolopy have been used,
the pre-cas modolar method— where rach of the srocre
15 buili of Tlar cast panels loter assembled and joived via cast-
in-place milasters-—has proven more sfficient, regarding
both scheduling and costs.

The production dock assembly is constructed of standad
stee] Boams suppoctod by a tubular steel subsirecture, &
fabrication procedures are the same as these used for seel
Jacket decks, However, the deck can be fully outfitted on
shore, thits minimizing offshors hookup,

The graviey base's exact dimensions are determmined by
tnpsices Inadings and il configurarions, The base compo-
menr 15 eruipped with a cast concrere skt which extends
horizomially beyond the oorside walls This skirt provides
acdded in-place stabulity and alss, in conjuaction with ripg-tap
phacement, reduces stouring,

Ciasi on top of the gravity base are four buoyancy tanks,
Thiess perform several limcions: (1) they enmune that the
base mmntwins stabiliy dunng the offshore ballastmg; (2]
they provide an above water work sorface for mnling sree]
deck legs 1o the gravity hase; (3) they serve as supports for
boat landings and walkweays; and () they abso ey be used
a5 A sump tank

[0 decper warer, greater than 40 fi, buovency tinks ex-
wending above water may not be ceonomically feanble and
may becliminsted. I this situstion, s gravily base ballise-
iy procedure 5 comtrolled Insm aovabve platforme and stalal-
ity 55 maaindainced by s congrolled biellasiing and by using a
mimimal posinve hook koad provided by & crane or derrick
barge.

Installation. Tlhc bvbed siruciws may be vestalled o one
ol 1w ways, depending o poral topaudes Tomding, lengih ol
wow, available wealswr window, the structure’s dirnenssons
and waer depeli.
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PRODUCTION DECK fur 58| 253 platiorm being affioedsd from
cargn barge for insallation on sibmenped pravity bass.

GLHDE CONES an gravity base guide dech lagsints placs balon -
nal walding.

The first method involves maring the deck to the base ar
the tab yard and towing the free-floating vt in nne piece to
the =it ."dﬂm-ll.gh thiz monimizes oftshore Construction, it
Ty T be an apticen dase ter overall keight of the completed
unit in it floating configuration. and mverhead - dearances
lirmitackons dua‘in_g the inland o,

The second methad is 1o tow the unic ot in twe pieces (1)
the seli-floaning aravity base companent with boar landings,
handraile, walkwnys, rubcails, risers, and other accegsorics
preinstalled, mad {2} e fully outfivted deck assembly, press-
seinbled o its substraciere and owed on 8 scparate cargo

Once: the boutom s prepared, e, detans cemoved, sofi
rud dredged and the shell pad placed, o necessary, the in-
satlation sequence 35 ko sef the base on bottom and then
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wihd the steel Jeck o il

Liowering the concrete base o bottom txaccomplizhed by
free-flooding, For this purpose, secchesis are paped. with
PV prpang o PYVC coisson with vadises (o numerous sepie-
rate mternal watertight tom pariments, Conteod ol e fleed-
ing wabves iz from above-water timk tops. The sk lower
g operation megquirss some G howes, witlh the srueiuave
reman ing very cose oo inmoduning the procedure, Onee
hard on the botbam, base amd hudvancy tanks ase compleicy
flooded and remam so during operatonal bie,

The fully oudiied sl deck socticn 45 261 onto the Sab-
hing swhides, which are inverted steel cones cast into the tops
of the bidoyency tanks’ The deck i then webded in place aml
{lowtinessales lines are completed. For scowr protection, tip
rap s placed around the base oo the shelf and some 3 (i ap
ihe wall,

Remaval. Fase of removal fe.one of the princpal advan-
tages of the system, and can be readily accomiypdizhed with
armarmal enveironmental dismupann. After proper decommis-
shorp ol wells, pcl'p-c:l.:m‘:s and] proves cquipment, the deeks
.a:::w:rn'l'll.:,- as e free of the hase, lifted snd tied down onog
cargo barge in 8 mamner similer oo that for a-oradiconal
drruciore. The bxase % then dowareced by Soxing - sea-ches
valving and placing submersible pumps o the calzaong
within the: hitse. Onece positive bwoyaney iz aohieved, the
gravity base melurns 16 ils ﬁﬂl.’“ﬂa.lmg-::urlrgmal:un o b=
Ing 20 o new locaton.

Yor mleld moves, and others where 3 proper weacher
winndonw 15 avariahle, i may naol be necesory o mmmove the
deck from the pravity bese priae 1o deballasting. 1o these in-
stanees, the complete srruciure-can e refloated, moved, -
ﬂuﬂ:t”hﬂﬁkﬁ]rup arul readied |.||:~|.'|rT1b|‘i5|:|ﬂ i ailer of
days.

The SMI 253 installation. This @ructure consiss of &
58 58w L L-Fr high pravicoy base with four 14 = 04 20 4t
high I:J.IJI;I"‘I.'.'JI:IJ:}' tanks. Mownted on the sreerty e 1= moedeeck
asmcmbdy measiwing 60 x 60 I and cleovated 46 11 above the
water line, There is 3 87 x 27-fi heliporr at the plus. 72-ft
Jewaed,

Frocess equipment includes & 4 MMacfd gas production
traim desgned 1o produce four wells, with deck space pro-
vichiad g Tatume TS AT IPESSILT ety Thtilary N:,-.IIEITI"‘: i
the platforin include deal power generation sels, a six-man
quarters:- butldhng, 2 18-t bpdssuhc crane, and a Lact {cus
oy iransfer) unit on the mown deck. Potable wacer, - sewer-
ame and sump svatems are locatted on ectlar deck assemblics.

The struchire wag pdeced adpicent worwn side-by-side pro-
ducing wells; each supporied by s 30-m. caisson. A damp-
i, 18 3 B-ft wiellhead Seeces deckl i Incared o tie plus 25
Tevel; and the swoowells are- accemsed from the man deck via
an nciined stairveay. This unit was placed into productiong
Just Th weeks alier coniract wwiind ]

The author
Fraok L Anssissio, Jr, presiden Produidion
Maragement Struciira) Systams, inc., e O
BT, Loulsiang, pradusied vl Lowsianns
Stz University in T970 with & B.5. degres i
- chil engineaning. From 1570 fa 1072, ke was &
slrucfural design emginees. For the past 17
b yanrs. ha has workad in dasign . and constiue-
tian of congrals siriciuras for the manne e

axaculive capecifies He wis namad presidenl of PWMES i 7882, Me
Anastesla is 2 mogisheed profssiena! Rrginesr
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