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Appendix XI

Glosten Swath Report

Summary of conceptual design

Design plans
Summary of motions and operability

UMNEVERSITY OF WASHINGTON

SEATTLE, WASELMOTOM BRIS5-TH4)

Sehaal of Creareagragiy
By 357940

Isnuvary 21, 1998

. Kennctn Jahnson

Mloss Landing Marine Laboralocy
PG Box «<50G

kloss Landiag, Ca 3039

Proar Ken.

I have crclosed tw documents which you should feel [ree to share with the TTMGLS
Council, The first is a letter scummarizing the findings of the conceptual desian study
Ciosten conducted Tor us along with the relovant drawings, (We also have the details of
Lheir analysis, but it is oot light reuding and 1 have not included it) The szeond document
i3 a discussion af the seakeeping ond operability of @ SWATH weggel of Ue size we
examinzd, If ¥ou have questions afict reading \he malenal, give me a call.

. Sincercly,

[l
Fusscll B, MeDuaff
Avssociate Prodassor

Asqpeiate Director

FhdcDivug

Talephang: 206-543- 30560 . ), 206-503- 947 fpom )0 Faxr 206-04 50077
Internet: moglafi@ocen washing e edn
TIRL Btra: i & poegn. wisbing e edabiked fied
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My, Robert Flinton

Manager of Mavine Oparationa
Sehaal of Dceanography WE-10
Univergity of Washington
Eeattle, Washingron 93193

Subleck: Feasibility of SWATE research vessal

Reforence: 1, NAVGEA CBD announsement of 23 October 1997 rogardlng o
SWaATH ereanopraphic reseatch vessel

Tear Robert:

As you have requested we have conducted a brief coneeptusl design gtudy to
determine the feasibility of designing and building a EWATH rescarch vessel at o
17.5. whipyard to mest tha following requirementsa:

+ Cost=$33 M (actual construction cost}

« Tange® 6,000 n.m. at 12.5 knok cruising apeed

+  Selontific Miasion Payload 2 100 LT,

w  Croaw = 10 peraond

= Selentifie Party = 26 persaha

o Clasaiffeation: ABE {asanmed)

e Cortification: U.5. Const Guard, SOLAS and MARPOL
v Sealceeping capability: unlimited scean service

Ot efforts foeused an the feasibilily of mecting the atated reguiraments, and to do

Consuling zo, we daveloped & vary rough eoncept deaign basad oo a combiaation of parameéric
Engineses mechods and fret-principles analyais. Cuar enginecring focuasd on
SEM]%& -~ = weight and busyancy saiculatlons )
Macloe «  resistance, pewering and fusl ceosumption calenlations
Commuanite |

+ sealeeping to the kevel of estimating natural pedioda forpitck and roli,
) and camparing to deaired values
KAl

ABCHTERTURT + use of data on other SWATH vessels to hoth provide dnpub to our
- ’ evaluation Bnd provida b realiam check of our Tesnlts

AR
R ETiT

Ve have determined that your reguirements cal be mutuslly satiafied. We
wetimnabe that all of your techodieal requirements ean be gatiefied Wwith &
corresponding rough-estimate coat of ahoat S0

DCEAN
ENGINEDAT

VEADERA

TRANSAOATATICY
ANALYEE

SONTRACT .
ACHWETRATIN | 506 hutzd' Ll Buiding - 603 First fugnue - SasHls Washinglan S0104-2224 - Pheaz: [204) B24-7EGD - Fax: (206) G52-21°
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LL/2R3F  FED 17.43 . AL EOBRI2ELIT THE CLASLES AE35TIATES

e Tiohers Hiotan
26 Movamber 1337
Pagal

Hecatse more daia ia avoilable regarding aluminum SWATH Je=igna in or near
the gize under considerabisn, we arc mere cenfident ab this time, that theae
requiroments can be mukually setislled by an ol aluminum SWATH. Howevar,
preliminary indicetiona are that these requirgmuents can afan bz mutually satefiad
by & SWATH with steel hall snd alumirum guperstriestura. It iz prebable clat the
aruplslemionr SWATH solubien woald e alightly lerger far the aams
conatrurtion cost, sclentific mission paylead capacity snd renge, than the
corresponding all alumintm S\WATH.

: The approximate principa!l charvaeteriscica of an atl sluminum SWATH dezign
P gatizfring bhe yequirementa putlined ghove are gs followa:

L Length 17E  feet

B Maximum beam 96 fest
L | Draft 17 feet
A Drsplacement 1225 LTSW
BHF Fnatalled main prapalsicn power 2040 FLI.

The langth of a steelaliminem SWATH might be approximately 205 greater and
the draft might ke 10% greater than thoaz set farth above for an all aluminum
SWATH (pemning that the beam is canstrained o not to excead 76 feet).

W have sacinged a coneept shetch of the eli Aeminum desizn showing that your
reguirements regarding Bpace ArrangeIngnia can be met. These reguiremenis
jnclude stateraoms for the complevnent of erew and scieotists, = minitnum of
3,000 eq. ft. of Taboratery apace, 2 moonponl, and space atong one side of the main
deci for & 90 foob gealogical care,

TRather than forward you a eoliection of notes and calealations, we Look forward to
meeting with you here on Manday ot 10 am ta review our work., Perhaps we can
get comments from yau at that tHme end work Monday afternoon in preparatica
for your meeting on Tuesday.

Yaurs very tnily,
TR GLOSTEN ABSQCIATES, INC.

Pteee. T G —

i BRUCE L, HUTCHIZON, F.E.
| ) Yice President, Cgean ¥nginesring & snaiyais

Inctasures: 1. Giosten Dwg, No, 97155-1, UW SWATH Bpsce Allocation Eketch

‘\4: iz faraimile

- Ephdd 1804 e be s bl pkan _L.dee

11/24/87 PED 16:42 [TESRE MO EBZSI
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COVMMENTARY ON SWATH MOTIONS AND OPERADBILITY

The Closten Associates have been asked to evaluate the feasibiity of designicg and
building & SWATH research vesael, suitable for unrestricted ocean servize, for no
more thar $35 M, canable of carrying at least 100 LT, of =cientific payload and with &
nominsl range of 6,000 nan. at 12,8 knata. Thia fesaibility atudy is the sukiect af a
separate lotter report to the University of Washington, The determinstion of
femeibility was based primarily ov design date for all almminum SWATHs (since data
for all alominum SWATTIs was maosl available in this aize range?, though it is eur -
judgtnent that o sleel hudled §WATH with aluminum superstructars, with slightly
larger principal dikenaions, weuld alea constitute a femsible, and perhaps preferakle,
desipn eslutlon. The principa) dimensions of the 8l aluminum EWATH corsidered in
the [eaaibility study are:

L Length 172 fmm:
1 Waterline Beam 76 feet
B Mexirium Beam 78 fect
Diraft Design Draft 17 fast
A Dresign Displacement 1,225 LTEW

Tha langth of a steeraluminum SWATH might be approsimately 20% groater and the
draft might be 10% greater than thoae set forth above for an wll alum’noum SWATEH.

The Giosten Assoriates have been asked io comment on the seakeeping acd
operability of such a SWATH when compared to the RV Themas Thompsor (2E0 Ieed
LO4&, 3,500 LTS displacement). An acthoritative commentary shoulc he bazed on
eeakerping and cperability enalyses of both veasels vsing analytical er mode! testing
methads, and evaluzted in the pame dimatalogy. Such sctivities are beyond the soope
of the current affort. The commentary which followa is baged on generalinaticns thet
are readily eveilahble in the technicel literatyre,

C {ive Seal ing Perf
TLe following comnmentary is excerpted directly from Section 5.2 4 of reference It

A refotively Lorge amolnd of doto Acs Beern collected on the motions of SWATH
5Rips, ronsidertng the dmited number of these ehipe fn service. Data ore cvaiinble
Faor BATMALING, CREED, HALCYON, cud EATYO. These ships represent o wide
voriefy of SWATH full farm varictons over a range of ships sizes from 60 fons to
2,400 dors. Hesulls af these trials cre summarized og fallows:

The motiona of the 200 ton, 90 foot HATMALING were found to be comparable to
megsured mattons of o 5,000 tar, 378 food USOG Righ endurance cuiter in
gide-bry-side triels in modercte sens, Similor results were found for KATMALTNG

L'nfvetnity of Washingtan The Gicaters Aanaclaten, Ine.
SWATH Melions & Qpermcility 1 File Mo. 87163, 2 Diecetober 1057

TP RaTLE et e WA stom . don
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tn side-by-gide tricls witk & 1,009 ton, 18 fant USCF sceangoing buny 2ender, o
lewwer speed morahell

Mations of CREED {70 tors, 63 feet) were found fu be feacrally superiar o those
of the Cengdian fisherias patrol vessel GOOSE BAY (110 tans, 66 feati in segs
bermeen eea state £-¢4. Ewroplionol scokeeping woas observed durtng additione!
tests conducted on CREED throughout the 20 knot speed rasge in sec stote 5

Megsurements on the Bl ton, &5 foot HALCYON showed sgnificent roll cad
pitek emplitudes in be less thon 18 degrees of 1765 hrocs dn eeo sioie o
Accompanying vertical gocelerntinny were less than 0,15 g's on the bridge erd in -
the living spoces.

Menaured doie on KATY(? shoteed the 3,400 fon ship pitched less 2han £ degrees
chd roffed lesz than G degrees in secz up to sea gtote 7. Vertleal gegelerotions
ware loga then 15 g's during these measurements,

Motions were measured during side-by-side trials gn CREED cnd the Canadian
fisheries protection vessel LOUISBOURG. Similar khegue acceleration cnd pitch
Ievels inere measured on the 70 tor, 65 faot SWATH and the 250 tor, IZ5 foor
monchull. Roll end loteral accelergtion were generglly much higher on the
meonohuil, The auperior motiohs of SWATH chips have been dzrmonstrafed in
similor impls with KAIMAYING end fwoe USC0E CUTTEERS fos deseribed above). -

The reduced motions possible uaing SWATH fulls improve ride gquality ard
enhanrce vperationel capebilities in rough weather, The commercial Ltility of these
attrihutes hoo hgen docpreented for operctions of SEAGILL I This 354 fon,
27 B knot ferry muinteined cn average operafional rale of over 98 percent while
carrying 160,000 passengers over a 10 mondh peried. Abou? hclf cf these passengers
were trafsported in gec conditions grecier thon sea stafe . While the incidenee af
segsickness increasez as rougher Seas leere oheoLnfered, only & percent of the
pessengers cboard in pec siote & were affected. Cuwerall, recsickness cffecied
relatively few of the passengers, gveraging about ore-half of one pereert aof cll
passengers eorried.  Porformence characterigtics guch s fheve vorfrm the
reputation of SWATH ships o ships thar pravide refivhle, comfortakle service in
raugh seas. -

The follow’ng commentary in excerpted directly from reference 2

‘An example of ¢ desigh-releted effort was reperiad in reference 3. The aperational
reguirements stated that an cecepteble hull must sgfely transit of 12 krots af all
headings through Seo Stoie 4, transit at § o 10 kaois at best hecding through Sec
Stare 6. The trensiting criteria in the folfowing toble were wsed in confunetion with
the winter SOWM dutokose for the genergl North Atlartic, Colcufctions are for
short.crested seas gnd roll responses are cansiserad,

Unlveratey of Weshington The Glopton Aadasciatas, Inc. -
SWATH Motlona & Operabilicy 2 File Nr. £7.65, 2 December 1997
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Limiting Seakeeping Motion Criteria for Translilng

Eoil E.G degrecs
"Pitch 30 degrees

Yertical Acceeration 0.4 g%

Blarma par Hour 20

Decle Wetraes Events per Ilour 30

In this investigotion, s configurations of abowt 1675 tons were included. These
Jesigns were developed by the Noval Sea Systems Command. The twe buseline
conflgurations differed in length: the first, denoted as AGORI, hed o alrut lergth of
170 feet end a lower Rull length of 230 feed, while the sevond, denoted as AFORZ,
ked corresponding lengths of 146 feet wnd 73 foet.

An fmitial investigation of the AGORI showed thot it did ro! hove neceptable
cperability al 6, 8, or 12 knots. In the originel design the LOF was forward of the
LCB by about 1.5 percent of the lawer hull length. When the strut was shifted so
that LOB prd LOF were coineident, operobdity {mproved corsiderably.  The
designers felt thet shifting the location of the strut would nrot fmpget the design.
The fnel verzion af this desigh meets the specified cperational requiramenis.

Ar investigation of the AGORE shawed thot i did not meet the operationc!
reguirement et 12 kaots. Simple verictions in the strut did kot result in acceptable
performance.  Congeguently, an cefine conérel system wes designed.  This
configuration Rar a reletively low velue of GM, ond the performance needed
improvement between following arnd begm sees where crepunter periods ore [ow, so
thet i was likely that gotivating the stobilizers cowld improve performonce. Thig
approach allows for reduction in roll as well es vertical plone mottans. The desired
improvements were achieved and the predietions indirate that performance {5 not
Hmited below ¢ high Seq State £ so thot the Aull farm meets the atafed apergtione!
regquireents.

Althaugh both Full forms meet the pperational requirements, AGORI Aoz higher
operability thor AGORE  Comperison af the predicted percentoge time epereble oo
u funchon of sigrificant waue Aeight shows that the AGORI far better predicied
operahility than the AGORZ for the operations ard speeds sperified in the
operational requirements, The AGORZ clss has the disadvaniege of reguiring
machinery te drive the gotive conirol system, Al the some time, the fuo hull forms
differ conaiderchbly in cverall Tength and strut leagth which impacts variouwe design
conrsiderations,

SWATHS in thiz size renge offer lerger deck crecs ond con heve kigher aperability
then monohulls designed for the same mission, particularly ot lower speeds. The
IE75 ton design intestigotion demonstrates thot Rull form modifcgtions can Felp
asrure good aperabilize.  Heoweoer, it iz difffoult to design a SWATH in this size
range with high predicted operability, particularly if cperability in the winter is of
primory tmportance. This ie Cuz, in pord te size, © recronably well designed larger
ship will nafurally be chle to eperote well in the lower gea slates. The ehellenge

TIniveraity of Waahingion The tlonten Asaaciekes, Toe -
SWATH Motlona & Onerakility 3 Flle Ko, 27163, 2 Pecember i097

SOV LR akbarp WMzt
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then is to desqgn @ hull form which will aperate well in the Migher sro ttoles. A
smailer ship must be designed first to be scaworthy in the lower ses sioies. This s
challenging bercuse high Beo Stoies  end 5, corresponding fo significont Loue
heights of B2 fret and 13.1 feet, houe o wide range of Aighly probeble model
periods.  in the winter, these modal periods have nearly cgucl probabilities of
soeurrence.  Thorefere, the cdugntege which the SWATH geomelry offers the
desigrar — of shifting respanses cway from likely spectra — s of iess sonsequence in
#his size range than it i for larger displarement cesigns.

Besed on futl-geale spakeeping triais, ag described in reference 4, the Newvy’s 164 foat,
BED ton A-frame SWATH kcoown e SEA SHADOW masts the Nave's operebilty
crseria {seme aa given in table aheve) through Sea State 4 and aven wests al] of tha
pgerabilidy critera thraugh Sea State 5 except in following waves whare pitch excesds
the wmotiity criteria (the design requirement waa only for survivabllizy in Sega
State 5t Ride gquality in terms of standards for hismnan exposure to whele bady
vinrations ia alao geed.

Reference 5 reporia on fesipn ettndies of naval combatanty far Nerth Atlantle
deploymen:. ‘Three cdedigns were developad, two monchulla and & SWATH, One
mptiohull and the SWATH were both deslgned ta carry the deaign misslon payload,
The second monchall was demigned to equal the Eeakseplng performance of the
SWATII. Tke principal dimensions of these three designa are given ic the following

table:
; Paylead [ Seakeeping
] [ Monchull SWATH Monahull

LOA (ft) 4E6 360 £19
LEP (ft) T 420 310 564
Beam () 408 o 52
Draft (£} 19 28 15
Dieplacement {LTSW) 5473 7470 9116 |

"The seakeeping monchull was reguired fo fave eguivalent seakeeping performance to
the BWATH bosed on = sl af mations lmitations eriteria, dut was nof reguired {0 oo
equitalert ship motions, Far example, sven thaugh the rell omplitudes for the SWATH
end seakeeping manchull were differen? for a given sec condiftan, the fwo ships were
Judged #o have eguivalent peeformance for roll if reither violoted the roll nroHons
eriterinn. In ganeral, the magnitude of the ship motions gre lest for the EWATH thon
for the senkeesing monokuli, A monokull with equivelent ship motiony would be much
larger thun the seakeening monchull.”

The scekecping criteria vsed in dhe design etudy of referenze § may be summarized =a

follows:
University of Prushi=gton Tre Gloacan Agcrcinted, Ine.
SWATH Botiong & Drperability % Filg Ma. 87153, 2 Decamber 1527

ST RTLES el W akions S22
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Limiting Seakeeping Motion Criterin far Trangiting

Eoll 8.0 degrees
Fitch ' 3.0 degraas
- Wertical Acceleration (hridge; Odgs
Yerticel Velocity for Helo Ops 6.5 o=
_ Bow Sonar Emergences por Hovr 14
&lams per Hour oo
Tack Watness Eventa per Hour a0
Summary and Concluzian

Tha gsnerally supported evidence in the readiy available technical literature all
geerna ta support the idea that SWATH hull forme can offer coeparable seakecping
parfarmance and pperability at smmaller size than monchulls. Ib stil follows, however,
thut larger SWATHS are better than smaller SWATHS,

The findlrgs of the varicus design atudies and full-seale, eide-by-aide, pepkeaping
expariments, suggests that 8 SWATH needs to be B0% to 63% of the length of &
monchull to obtain compareble seakeeping performande and aperability. There may
alas be & mize belaw which & SWATH cen no loager be coneidered an unrestricted
ocean going vaseal.

Applying the rule of thumk to the length of the BV Thomas Thempaon, & EwWaTH
should be perhaps 164 to 177 feet in length to offer comparable seakeeping
performence and operability.

A3 regards the size below which a SWATH can rce longer be conzidered an
vrrestricted acear poing vessel, it is noted that SWATH hull forms down to 173 feet
were considered in the Wevy's AGOR 23 atudies, and were regarded as suitable for
unrestricted ocean going service, Thae guestion of unrestricted ocedn service for &
SWATH iz probably coly weakly assoriated with the length, and mere stromply
spspmated With the air gap. For @ SWATH of the size under conmideration 2n air gap
ol 11 ¢ 12 feet is thought to be adequate for unrestricted orean aervice,

Finally thera i= the gquestion of aperability for specifie en-board activitles, guch &8
deployment and retrieval of sclentific packeges through the moonpos). There is
relatively little experience with SWATH research veasels with meanpools, Hased on
EUCH experience as their is, and the findinge of varicus thecretical studies and madel
testa, it is anticipated that fuch ectivities should be possible, on a veasel such as that
proposed, up to sea state § or perhapa even to high sea etate 5.

Barause of the superior ride quality of SWATH dasigne it ia antizipated that jt will be
passible to maintain many other cn-board science arctivitles f{other than
deployment/retrieval) in Bea conoiticos greater than thasze in which these ativiies
must be certafad in & menchull £uch an the Thomas Thampson.

Univergiby of Weehingten Tha Glseben Asaceintes, Ine.
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