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BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to modular construction of
25 buildings. More particularly, the present invention relates to a
modular building constructed of Aluminum wherein the interior and
exterior walls are constructed as to not be connected, which
allows fire insulation blanketing therebetween to be a prime
barrier to potential fire hazards.
30 2. General Background of the Invention
In the marine transport and vessel regulation environment,
the USCG is charged with regulating the materials and methods by
which industry must conform in order to have a safe working
environment for personnel. Other similar governing agencies in

35 the world are the ABS (American Bureau of Shipping), DNV De
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302. General Background of the Invention In the nmarine transport and vessel
regul ati on environnent, the USCGis charged with regulating the naterials
and met hoate 2b12/02i33eh | ndustry nust conformin order to Ravasacigai@7wor ki ng
envi ronnment for personnel. Other simlar governing agencies in 35 the world

are the ABS (American Bureauy_.of Shippi ,. DNV De. WO

30121 Do TS R 0aa7 oana s n LR S bR e T ) e el hPat KBRE whieh
are al sekrrmwnastsSOLAT ([(Sakety okali.f emahySea) t ndapygafat hens eguldtzcens in
pl ace today stem from neetings of the world shipping organi zations in the
D035 and- S0’ S PG O | 3 1Ot T e DD B G ai ATt the
Titani c wat ast1Pphad 1970’s Hi skghiyCalfl yohamaghit aF Paddh Ng: bewh & d-pgs exteriors
have been constructed out of steel, which is quite heavy. There is a need

in tRe Tt ¥ oA Todii & TRird e Bfig ding to be constructed of

l'i ght wei ght neterdalcaSUueh @sa 4m i nans i T sieh acianners W ddhatedohe
building is vastly nore safe against fire hazards. BRI EF SUMWARY OF THE
| NVENT| CRP1STrUctrte PrresdntSticfrenttéflsoPvER LERe PRVt enBlEFE the e a

strai ghtforwas d fanner, Mhat, igRrov ded-i.s %J@P&&'@% tuidding and, & set hod
of constructing a United States Coast Guard (USCG 15 certified nodul ar
bui | di ngP¥ ok1 UGS ZHT OFR o WSCG APt cved> MEsSEl, ad wel 1SR vedseInsrunder

foreingn fil 89S nABR i N nands afhery § egulatdng | &8s, out 191 algum num and

speci al Firemaster Narine Blanketing material. Under the method of the
present BRMENtIBHARhOMal TS BFENXDHS ruct ed as to not be connected, 20

allow the firgd ngyé@éél@nﬁ&%%ﬁngoi eQetﬁepféwB%Qﬁgr* gr4,a potent.al
fire hazards. Due to several reasons alum numcan be a better nmaterial than
st eel t ostundldhtef dranchenapupepose Wobtmasi preocacdednbdati ongduRy S1ullAimg num

IS consi I i ght er, ﬂgg ) C . i 1.0 f f i ng
pl at f or rr%%ara]% %%éalﬁt(%? ngfr, the %g%%%?gtiz&glu?%?#g%%% %gaf%; (iﬂ[hq%o{: (tdosgl%;lt)ft .
Al sop t heetti ghiewki ghtiudarvessel diser vog totllghenon henovés@k| appadved
reduci ng_fuel, con Lon_considerably. . Al um num exterjor Ll di;ngs can
et gh hai 125 far sl B age 0 Aot SN hUArTy fHBor tane A2t hat
al um nuntdees maotulesringdegéoxids zejut3b Medriminasm bast spscsbeeliremastsal t

| aden ine enyiro nt. Therefore, it iis n necessary to, _jnstall
el abor aCEE0NT | RGP S0SEalE {8 UFry 0o’ prOPeSE THE SHiaRTbrobl tPhe BT Hum
bui | di ngsnasntmust, behdomalar siwel cbust duogsd maki ng thet abamasummdatiidadi ngs
much .nor e mai nt enance friendly.. 35The desi.gn criteria that is novel and
Sot 20 pi L T AT ve 56137601 S5 4PeT A USIBTH G374 161 51 RAL TP hY@ACLER, s the
met hod hyowwritche it el deuiHadiangisi.s Deensbr yetredani tbao8es | Al @hi0im SEdruciclre
separate fromthe exteriar structure, thus maki(glg it virtual bui.l di ng

a

. ly
i nsi de df€d DU Tg- 2 THE T hsth SR T orP Ut Aed T a b d‘fik"é?ost%é’[faﬁ&?é%@eal | 5
criteri a@onn1ddSCad.or rFaxtser,i anueAntl fikr echat HAGILOR 11N, due to

the crane capacities on offshore floating platforms and boats,

25 the lighter the building the safer it 1is to 1lift. Also, the
lightweight on vessels serves to lighten the overall 1load
reducing fuel consumption considerably. Aluminum exterior
buildings can weigh half of what steel buildings do. Second and
equally important is that aluminum does not corrode (oxidize)

30 nearly as fast as steel in a salt laden marine environment.
Therefore, 1t 1is not necessary to install elaborate coating
systems to try to protect the exterior of the aluminum buildings
as must be done on steel buildings making the aluminum buildings
much more maintenance friendly.

35 The design criteria that is novel and sets this as an
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Thus, by having the interior walls being able to stand al one, then covered
by the fire blanket insulation, this alone would constitute a safe

envi ronmew0 2bwo2izdgers. Along with this, an external wakh/ussoianddeds (which
is light weight as well) alumnum 10 just to protect the fire wall bl anket
insulation fromthe exterior envi i?onrrent and to pkrlovi de _nore structural
safety fOr$HE buill'dPRG CRrot hier “AGdet banesr P 18 havi At HaU tuat hal®
system isotdatudttedM lWithr ovinde evieBrimie atruspace fospdnetrease-dmsuihati on
benefit for greater efficiency for heating and oling 15 the buil ding.
nont 1 Carfte s dostgheacanthbhghHedrad a HayoPutToRaty hat od 15 Hve
certified psaf@.nand THeghtnaei1ght cextierilorewal s desi gRkéhathgamdre: it zed
to construct all tfypes of buildings for deepwater structures, marine

vessél s, S otheét. fAfGatiHhg forubttrEs O T 88sf §hecant bedused e B d

USCG 20 cefidd fi BEeonFOat | ORSer MoE §a108f beesg apdeotberstamaned one,
structures of all sizes. The wall design neets A-60 or H60 fire ratings.

It can bé'¥hgrreered P8 have fd151 dstenkat nyof L alsi PRicht 8B5S 125°B8r "orad ¢

| oadi ng. . dh& Quale walda rdesingn Raschet ek ﬁ@@gb@&lOnAPJSQ@esziﬁ.@Stﬁi@f, an
i ncreased protection fromfire, heat, 25 cold, and sound. The design can be

utili zed?%f@@@\ﬂe wgg 1t 6 ShaPfedf f%@%ij@tli&htcwﬁ?\iéﬁﬁ éﬁawe%%} u%%elﬂﬁ*jé’ﬁ%mr.
whet her itsded sprblcapdular buildipg) or 1 darge aukhhastehy sisgl edld ft
bui I di ng. ~ Applicants’ new USCG building is nearly half the weight of
convent | OfE T 5o et HUF PENeRys . 280120 ManC Bl eepBPrBuskdRg U ALumAGy T2T0" X
400" (3fe bt 12,R0 S0 1 D3as Lh2Aa) 42,00, saner oBUA | g
(Steel) 12"0" x 40 0" (3.7 mx 12.2 m 48,000 Ibs. (21,772 ggi

O f shor esxGteranids GadsatQpier ators rineerdt agicen heoal\vaant ey af B35 rieducede

ight, f [ - ' tation, f : :
201/ 021 TS APCTT 20T L0820 AR BT 2t T o 1T at one 51 el “3] 157° (6%
cm) 1bhi ckressbwel ghsg 7. 62pbsisgnts (BIvé kdesqonpd andAl emoiume3£t6" a( 0. 48
cm) thi cknpss, vei Gs 2.7, 088G 0. (13.2.5K0/:80 Mace, aqg THE, Y B oot s
of the preéesent Tnvention are pr esent ed bel ow: ’ A'princi pa*oi obj ect is

t hat Appditcants’ weeW blddidinnghias censbeuctédioatl bd adbwetnuet véllch yeses not

need a C%?H&?%xﬁ%?%?q%%p e% “P%%rogfrsa trlgdeﬁaegvirggggnfg. gggaother
bui | di ng”’s BXterior i'$ crATHEd tplrats "G htim ARE1 d0eLS Rt tordode i sal t
| aden enwisamnivent strioekumngsthe bukl dawidressanosid yuaad dangendus QNEG

ti . Steel structures wil| .eventual ,devel op. rustin nd | eakage, | eading
o Blngerats Mt e TGRS e St B G S S e ety

i ntegritysridtieads davellap steled .antdebaat er HasggawhbetBKA NGO | it ef+ar fiina ng
spaces uni nhabi tabl e. Because of LOT' s dual wall stem design, even if
there i ST Yt%ech ith G gﬂg&pe\ﬁgépl Fﬁe%faﬁ‘?e?i ]B?XEBaE%tJr%g c(?ﬁ’rparSet“lé)lc}]/"1

seal ed aqd 1ndependestadfiOmbheisyterinfe wahhl mRKIINW4difeanky 2Rtter

i npossi ble to have noisture intrusjion. Over tinme the reduced mai ntenance

cost wi I1DFEA T PRI T 1S stPuctesa 339 at - Hast A cordh derabl v 9%nger
l'i fescycd@ g, CORROS! M RESI SIAN(E: O AAMINUNIE 111 zed to save up to half

of the weight of conventional structures, whether it be a small
modular building or a large multi-story single 1lift building.
Applicants’ new USCG building is nearly half the weight of
conventional steel buildings.
30 12 Man Sleeper Building (Aluminum) 12'0" x 40'0" (3.7 m x 12.2 m)
24,800 1lbs. (11,249 kg)
12 Man Sleeper Building (Steel) 12'0" x 40'Q0" (3.7 m x 12.2 m)
48,000 1bs. (21,772 kg)
Offshore 0il and Gas Operators understand the advantage of

35 reduced weight, from loading, unloading, transportation, safety
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A second principal object is that Applicants' building has 25 corrosion
resi stance of Al um num According to engineers, Al um num has excell ent
corrosi orwpesizbasee in a wi de range of water and soil ®omdistéiansgs27because
of the tough oxide filmthat forns on its surface. Al though alumnumis an

active netal | he gal vanic. series, this filmaffords excellent protection
in 30 saqqgv%ft%?%%ﬂ@?ﬁjd?\ﬁbﬁjs@ﬁ—n GH BLAST RATI NG CAPABI LI TY Anot her

princi padtad) ectidns tchats Appl iccarksesbuivkdibng has avhigh bt ast7 riatidyeqg
capability. The new design allows for a |ightweight answer to the ever
i ncr easir?'t)g safety concerns of 35 catastrophic blasts. The new wall design

can be enginmeeedstos" WO 204 26021884PCTEYS204150462724 71 nekease bl asts. 2
ratings fromas little as .1 bar (10 kPa) to 1.5 bar (150 kPa) and still
mai nPai M*9h¥ 1Tght wei ght dual wal | design. Due to the fact that the wall

design is tworiconpkayeloy separ ate wakl $radidit NohidHEr sonaest i@ pals, the
exterior wall 5 serves as a blast wall, while the interior wall remains
struct urd1§”sound. This allows the design to have considerably higher

protection agai %%tin@i%%tb Jeking the {nierigpimichsaf ek f op,1he; ggcypants.
The new USCGE ABS Rental / Sal e bui | di ng.wal | design is .25 bar (25 kPa) bl ast
certifi €RRSIFUNPROVED IONSBLATHONTDESEGN does naRobfed prieetiipd OUjedt is

t hag oAppl 4 %&'o@iéﬂé{‘%%@e} | IrRf ovsfhd isul atrien desingng The. ew duals wal |

design incorporates a (0.9 m thick layer of Firenmastér A-60 insulation
bl anket i ¢rgirihed emtliate bal bdipgn Bl | dogbatioh inmesteediat exil engdps

L enper atUres dafder (pRAECthonLrom: ARenbLames. 1 Pul 8l ORIk Idves: fire
protection capabilities, the insulation"has a very |g1P| R factor when

conbi nedc ¢ h t el ($0roafuaepspace | aveheunall desigpp Arustsnghengest

i nsul ati ri .n_addjti i - ird e spa IS _ .

circul atle t %’ug%g?ﬁgﬂgu%%di%%@gégo%A%%%g?é% ]Tﬂotpﬂ}astc}L erg hgg?{l gwalﬁ
coollbng denefontissed VRROVED SGUIND IREBYCTIE@N DESI Ghan  devéha hero gt i meidpal

obi ect s, 1hal, APRLLGRN! S, 0uld dingohas. | manoved sound.reducti.on dgsian.
The wal I~ Hesi gn a d-r'nterior oducts di scourage noise ch)JIDI ut on. ong
W th thedasidte wal ILO25 atltaspaeé 1t hey dteswul @ s 0gn pr evedes. motlsers edacta on

capabilities. Th§1 bui Igi reducvzqe_sl soukrlld de%i belos bsy as, rruch_cas OOtA) ver
the conVetitT ghal istéel “BUTFF g Sitgl e war T 3657 Gn “CHTS bbvi-ol1y Takes
t he bui | ghaigedroaed comdasdraddres foron ttshoceupantse  waANTERINGR iDESIIGN nSEATE OF
THEORT 300nother pringlpal object ds hhat ApR!Tcants' Bl dhno Nas g
maintenance cost will pay for the entire structure. It also has
a considerably longer life cycle.
CORROSION RESISTANCE OF ALUMINUM
A second principal object is that Applicants’ building has
25 corrosion resistance of Aluminum. According to engineers,
Aluminum has excellent corrosion resistance in a wide range of
water and soil conditions, because of the tough oxide film that
forms on its surface. Although aluminum is an active metal in
the galvanic series, this film affords excellent protection in
30 salt water environments.
HIGH BLAST RATING CAPABILITY
Another principal object is that Applicants’ building has a
high blast rating capability. The new design allows for a
lightweight answer to the ever increasing safety concerns of

35 catastrophic blasts. The new wall design can be engineered to
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state of the art interior design. The interior conponents are all state of
the art fire safe confortable and USCG approved materials. Living Quarter
Technol ogyohar/esas of experience providi ng accommopdat iPemast@ 1om@70f f shor e
oil and gas business. 35 The conpany provides pillow top mattresses with

oversi ze, beddi n WO 2012/ 021334PCT/ US2011/ 046274 al on i caonfort qui et
T o A o & B A G R £ M BT et o
and coolpdawg i(nsextkmede end rontent smaifklaithhethat esighsaieaigntf eatar esaane

incorporated in the unit, including fire and gas detection systens and
smoke. 5 GRA KB orb UeTHe ST eifi Frast IeHer'gencyF 11 i ) CHate T e e il |

| i ght i ngsdgwughatid] td)e wvawinl diongni-ereasacot 1hgspaof s poves . « LEMER YOUERAL L
COSTS OF CONSTRUCTI ON Anot her principal object js that Applicants'
desi gn MR Voner*Dvér aPlachst 248 cofiSt +actFion. MiHotigh e lcosEdag2510

al um nunad sucacddditile Jvugher thar pawoskeehe dugiyp thendastcdhatadhe1y
bui | di ng does not need to have a coating system the overall capital costs

of the BUHIRRHPTY APproXiFARE1SE 10581 les NARE & ROnvE Y Galmsihisade st eel

bui I di ngeo Thi 8c abepapwhtB . t hef atdy thatc ihes bubhdhngshas Beatiter ngnsuhat i on
properties and | ower 15 mai ntenance costs, easily nake it a bettér overall

val ue. 255200 |63 (40,523 k§) tightiekast certanbidfér principal object is
thatlgAppimgI&;\;ﬁs At PN SoFdiEd | | ghter than conventional of fshore

bui I dings. Ofshore QI and Gas Operators understand t he advant ages of
reduced wei ghin@hdr opr i nadbayg, obnkoadilsg,thatarsporternitor, bsafldtipgards
platform]imtati.ons. Nearl a the i f nvent i onal ee

bui | di nglsé rcoafneparlélgg&?té améﬁ%g:r# 2-+r.lrnaen\-l};{lsa “gtez%lea(ri gt%ciﬁ,gg%bg?b%n%iﬁ}?%ﬁeksg) to
a steel d2Z'main Skmeepercat 148e000f | isrdn2lstER2 2Ak@P. ibewl Maioh embntieeting

25Anot her, princi.pal object is that Applicants' building. s exteriaor of
crinped kf‘%t & altam n]%nkg(glegghot gé?r oPeS? hshPY - Ilasde%egﬁ\?ldr o%?rer?txst,ren%eki ng
t he1bui |tdhimgedegssecosbl yf feaf protanidi gi viimgh idpea cansederabt eal angeridh f e
cycle. Quer tine the reduced nmaintenance S r the entir.e

o r ot Uk Bt Ha SR T - 50 VO S U L vle: Syt difeHeaT i Bher | o bhereh s a
breach im fdrer @xtwidiorcained heitimteid or" spacech)s Lomgbatelin seal ediand
LG MR T T R RN - SUEALIL T
this, the air in the space, is circulated through the buildings
20 HVAC system, for added heating and cooling benefits.
IMPROVED SOUND REDUCTION DESIGN
Another principal object is that Applicants’ building has
improved sound reduction design. The wall design and interior
products discourage noise pollution. Along with the inside wall
25 air space the insulation provides noise reduction capabilities.
The building reduces sound decibels by as much as 30% over the
conventional steel building single wall design. This obviously
makes the building more comfortable for its occupants.
INTERIOR DESIGN STATE OF THE ART
30 Another principal object is that Applicants’ building has
state of the art interior design. The interior components are
all state of the art fire safe comfortable and USCG approved
materials. Living Quarter Technology has years of experience
providing accommodations to the Offshore oil and gas business.

35 The company provides pillow top mattresses with oversize bedding
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35For a further understanding of the nature, objects, and WO

2012/ 021334PCT/ US2011/ 046274 advant ages of the present invention, reference
shoul d bewbadizmiishe fol |l owi ng detail ed description, readTius2eianjancti on
with the foll ow ng drawi ngs, wherein like reference nunerals denote |ike

eIerrents ndwh ei n Fi.gure il strat s atop viewof the livin
Guar tor S ROhonanT G ST ar AL G AR FoBGr L8oY n al BF oGt g Bas
enbodi nﬁmemlztéte pIVasent ap HY ey i cfmr heatingFigud e c3oillihyst rat ektachep
view of the outer prot eié)l ve shel %;]t) nent of the nodul ar al umi num

modul es §TH & PrEfecred” E%oﬁ??r%?‘ﬁ YHe T5resent Pﬁ@eh??%ﬁporated ‘A gure

3 illustyad esnat parlhlcabd@@@neﬁrme exh@f ghRe detsidtatdrons esvehophng tslftfb]del Vi ng
quarters in the nodul ar al um num nodul es of the present invention, lﬂ:re

i1l ustr dl¥LH B vilbw S¥SERB Lofpddiie ™y ddédimbaat Pehs frbuf 8101

present 1iyendonwhaighdhe o %ujplr@ltr&ftirvecéé'@df hess been pasdt i oned over
the living quarters conponent; ure 5 illustrates a plurality of

six accommdat i ons nmModHER &qulprc&ﬂﬁ q MEMNSTHYGIFEN i oned in a single
group for 20 ¢ &cﬂrpéﬁ QR By %?rlkecfk%ect is RO eﬁg@l\%\g augh §eél<5h'sg1 %te
n u

views of the anchor system t he present inventi engage no
st acked upoIr opgegehdr tosavoiad uppestrodules. fr@rﬁ@kﬁhgé@ﬁngcwmn tOhfe

nmodyl,es i.gure iy lustr S o] i t r oof i n of
25 tEe Vﬁsungfg“’ltjhe lglrtesen?ltﬁg%%gntt?laEl Bak E{‘,"egigu{:@e 1188&%%2%%&@% top
vi ew of uklrm kfuldahrfq anmemg npitameefd tcnehmgduhesoetingesm*eeIenttﬁlm\ﬁemmdd

Fi gures t.hrou Iu rate.the corn cans bet n ut er
pr ot ect|C\1/al &E‘S tJﬁJé |$1%1e$u (l)ésgﬂ lSuapFer % EO W%I%etog%t %e
pr esent ewesmumnal smll?a?ugussieeeLSJAuahdlﬂ@B i Chust eabegt Iwetdymalm dsict

i nvol ve he out, er tectjve shel npact ed a, bl ast actl ng a
nodul e gﬁ‘h? etp?eéO nt qkf"jllson%)e!gte]f llqsuﬁalj—;l é)ureprl%p(%/lf et r%flgs an ot
addiibi onad i i eeverafe tdteswm,l le B35 cpnsdkalctt on hattescomnecd i hgraddd. t he fl oor

of a nodul e 053 t;oe0 &2?5@/9%%?4%&{(} %2011/ 046274 present invention;
Another principal object 1is that Applicants’ building is

much lighter than conventional offshore buildings. Offshore 0il
and Gas Operators understand the advantages of reduced weight

20 from loading, unloading, tTransportation, safety and platform
limitations. Nearly have the weight of conventional steel
buildings: compare our aluminum lZ2-man—-sleeper at 24,800 lbs
(11,249 kg) to a steel 12-main sleeper at 48,000 lbs (21,772 kg).
Low Maintenance

25 Another principal object 1s that Applicants’ building’s
exterior of crimped plate aluminum does not corrode in salt-laden
environments, making the building less costly, safer, and giving
it a considerable longer 1life cycle. Over time the reduced
maintenance cost will pay for the entire structure. Because of

30 LQT's dual wall system design, even if there is a breach in the
exterior wall, the interior space 1is completely sealed and
independent from the exterior wall, making it nearly impossible
to have moisture intrusion.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

35 For a further understanding of the nature, objects, and
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Figures 17 and 18 illustrate views of the attachnment of the lifting padeyes
whi ch are engaged when lifting a nodule of the present invention; Figure 17
il lustratwe 2a12mps3ei ew of the 5 reflective ceiling planpofi/ush@1pr@sent

i nvention; Figures 19 through 21 illustrate additional views of the
manner in which the insulation blanket is secured to the outer surface of
the 11 viTHY HUEHEET < twall 1 197 THE pr ESet 1 Huierty o SR uUr 8155 tndiesh £O

il ustratie: cfOSsowsieet idest adilews defsctrhetabh, 10ehbonwn syst eam@ntot hei dyrarmer  of
insulation in the nodul e of the present invention; Figure 24

i 11 ustrat@est A 6p Vi 65 a Tpi THE® STSESTe Gal T8 6 § hE P és ente

i nvent i odm egdvek £ g en2brdéid ustrates a partial top view of the nodul e of 15
the present invention where the insulation is positioned to the exterior of
the Pour corrderdPdst 8, S0t HHAET udt PRl CoFhePs duppottVhdanuaspers

bui | di ng-@fgoidisi de it he Hensubatiiar bhagkehuho preyeat destructdarhydd re,
bl ast or other catastrophic event. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
20Fi gur e300 Een Y |3k ridte REDTSHerF©FEngdi nent and t he nodul ar

accommodat i ons; spdul ¢ and yaet-hed of, er gt bRgysaye et Becpregent: ddvent i on.
First, in a discussion of the overall invention, reference should be first
made to FigYur esOTRI GG chf | FRrastParéathe ladebriodatiions mpda @regerred
(herei nafhery caddled, 25 yodules 1) . s whi ghs Gonpri ses an interior living
quarters 12 constructed of alum num placed within an exterior protective
shel | 14, whikipure & sd leenhseract edeoftidgmawigghtvighvumitnthe Wshlathenwal | s
of the extenion prehective,shell 14 havi ng nogontactuhat spenss,idy the
wal | space theére between. 2012/ 021334PCT/ US2011/ 046274 As seen
first iniE gresant therentisond lustrated the substantially rectangul ar
interior livi rters. [ a pair |1 el si wal 7..and 19
and end wal | sﬂ%%&;é:\ld 2 \}m}tgﬁgg%%?ggysgmtt er ﬂé‘wThé?e :ggefuréto?]n gosﬁr%%vi ded
a cébl i ry-&pordatond randube fbdborthpopteeanlinakhtobnwhheledehiene e
interior_]|iVving qua . tated .earlier he ur .wal | s, i.ling and
fl oor ofp]f%tlésé]ﬁgll\gel nggltl%%gr %é?s%%f% ucisdltb%nceooﬁs Y%%t%%go l\gf@flfgghu\%%tgeﬁ%

al um nuncancbvesitded together as a single unit so that it would forma

conti nuous non-interrupt | umi num_shell 30.10 defining the livin

quartors 12 s B B h e TR ek TR Ry DS R o 08 or
12 woul cdndaileed abfi mhpl aeceswnt hiavghtnal idosiafi ovext icak €ibeawsgddbu@lfang t he
V\B.|% , and the floqr 28 ul d be raised above the ground when the |iving
quafter LIPRE TP nthe ground. 15In Figure 2, there is illustrated

t he exterior proiwest icvehshebh 34i1coesstateteicewd dfi ghitwahghtr adpwdamms
sheet s 23%,1 and bei ng of a.length and width Idgjlrl%er thag that of the living
quart er ST PHGE Y he 'WERSOAE o1 Fid1 TG ISTHY fi fUATSRgetRO2 3ol d For m a
pair of b devoved | Sod2r anshi Bk s entbived 1 Serdfa ey 3820 Wid hndaramys 14 ;whi ch
would Iine up with the doorways 24 of the interior living quarters 12. The

exterior protietiie SHIUSTFARSH @ IFPReWit8¥ PhcFtiBerant uppePitddtl a2 Ctwhi ch

t ogeshercwd tho 4= s14e wad | srahnchend,wald soiwoul d define the protective
shell 14 enclosure. It should be noted that the alum num sheets 23 extend

25 the entiré& Heitht! bfltHestsidfee et 110D 1em Snd-hdE V@it L 26ningB P1@dt seen

in Figurer 55nd afodeasonse tiond obloyenThe,yald 5o,0f the protective shell 14,
woul d al so be held upright with a plurality of spaced apart C beans 35,

slightly |arderotirsi ze thanughe ¢ bebhts 25 Support FR§IERe SRAINTS V6T 19hvi ng
quar ter s, hZ,ec30lmeFiguee Brot ber evd ssid 1 ustiated ansect honsPhqifsulation 50

30 in the module of the present invention;
Figures 15A and 15B illustrate the dynamics involved when
the outer protective shell is impacted by a blast impacting a
module of the present invention;
Figure 16 illustrates an additional view of the wall

35 construction interconnecting with the floor of a module of the

7



of the type preferably having A-60 fire rating, that was discussed earlier
in the application. The insulation 50 would be placed along the entire
outer surwece12ZsR21f the sidewalls 17, 19, end walls 20, pe2/Use@illokérg4 26 and
floor portion 28, of the living 35 quarters 12, so as to define a
continuous |ayer. of insulation 50 WO 2012/021334PCT/ US2011/ 046274

envel opitng THE etV $6 19%i ng quarters 12. It is critical that the entire
out er surfaceiofuddying apsartseris 1L2theteovered by the sonidcmuaus d@ayere of
i nsul ation_50. Foll ow ng the envel opin f the Living quarters 12 with

| noul at i DHES0IT APSRES PH BT ur bS 40 8- BRRalBE L AeEHUPNG GEAFLEr SEI5TRs of
smal | er ghamnsi onsvehanohhe exgerd on7pr ot egdt vecshell ddp thewshel! thé
woul d be | owered down upon the living quarters 12, so that the protective

shel P 14°Siotit o coipt et 1307 envat ople e RTSF5Y uafedrs°72, and the | ower

ends of the waldsr&of tbhecpretigatiove isheldr A swosdgh exsend {0etheck0 tyery
| oner edge of the walls of the living quarters 12. Once the protective

shel | 143§ Pl atlel GvefRehenFryPrhgOQuatBBFST12S BRFEIGEUIFE dEFI RE e

conposi tg, ol & A G hand wWold dyeomedrd hes st ructinalp.skidybean® d1oro,gr eat er
stability in case of a fire or blast event. 15t is of critical inportance

as seen in th& FHyirtes? eREt 28hél i nsurats ofr SO HRF LEoBe dAEYE 50 ik e

sur Rgundi ng, t besi Bhephar chbviddgrguarders, 2 Jmks, no, copt agbgwhat seevel. with
the C beans 35 on the inner surface 33 of protective shell 14, as seen in
Fi gure RTT[REL iN1possiPle because of the |arger dinensions 20 of

protective sheldyls o ey ef o £.ubatai sogeli BEdokes 2a.GeatLAURYS it gpace 60
entirely surrounding the walls and cel?lng of the living quarters 12 and
t he wal |#2 il cef |t ofegrot ectiant shed laridl, This air space 60 is

critical, as ﬂ#dr@%?xpifw%é’l@ga{é%tgeﬁarg§%ﬁi'rei>ggvtﬂgw L@ 'Eil&\gu'fn%d%’l.et her e
illustrated a ont view of a series, Iin this case, siXx nodular units 10,
twolof whiehrhesentheewvaetiwi derdme sitde ang Fauromhi € hpdrenvel dyessh tst adlkeed
t her eupan_to for h o] ite six uni i ving rter 2 therewithin. It
et griicl S S RN A b oG i A CE AT P i 40 0 e LI
of each smuhdre itQY aneubperedudidext exrorirediva nm panel st 28n whi abkesx ttend

fromthe upper, point 25 of each nodul.e 10 to t | ower st _poaint 27 of
each rmcﬁﬁée) e_Lrbt slgncsrllacs 1C<%r|1 ﬁ:i)%alere, belast or ohceher catansncropﬁllc event.
DETAILED DESCRIPTION OF THE INVENTION

20 Figures 1-25 1illustrate a preferred embodiment and the
modular accommodations module and method of erecting same in the
present invention. First, in a discussion of the overall
invention, reference should be first made to Figures 1-4 which
illustrate the accommodations module 10 (hereinafter called

25 module 10), which comprises an interior 1living qguarters 12
constructed of aluminum placed within an exterior protective
shell 14, which is also constructed of lightweight aluminum, with
the walls of the exterior protective shell 14 having no contact

whatsoever in the wall space there between.



since this alum num protective shell 14 would allow no heat nor any kind of
force to contact the inner air space 60 between the 35 outer walls of the
prot ecti weogheld21384 and the walls of the WD 2012/ 021332PTN/SkB20460/1046274
interior living quarters 12 without contacting first the al um num sheets of

the walls of the protective shell_14, and all . main structural bea for
greater st abi%‘?tf%eﬁl h%ié?gouéncoﬁﬁﬁqﬁ%ngl | £D§RGuI §° aljsjohbsgt%tiee e
Fi gure Ssulhedadthiesely srehoamgal Hr gf oupr 0br SL xvimdubesrirst he greupgbel ng a

| ower pair, of podul es. 10 supporting two pajrs of nmodules 10 thereupon.
First, tieho 78 PRFoL Fat S0 HPUMa iy BE dot cribr ol trhgScannains ars 64

bet ween #hen taoctwues sudenbyeSinde THAY ess 1Bupfndhepsb¥idandat ke ittwagpai rs
of upper nodul es 10 resting _on the | ower mopdules 10. 10 As seen in Figure
5, ard &% sus$ld A5t edi it Pl POT - B gdPes Bt hPbughiEh t Aef tPper-ost

pai r of ymdulies 1Qveaghqlpetude & pl urad idnntely wpRi @B, apglofoRENRENS;, 66,
whi ch are extending out fromthe roof 42 of each of the nodul es 10.

Li kewi se5SHHeF 1356 £2806f O&akhl Frothil €A CUASHSE Shave VaUpFUPAI FeySIB1Ged

correspanding i2e6e368 68181 hhat ane BidPdWR 1@ ssphasedyupam @ lewer
nodul e 10, the upright anchor nmenbers 66 are each stabbed into a

cor r espofititng tr eeedsl 687Bf 2t fenuppe?uhstil e e r rgeterat L vReNwppEre Wod¥l e 10

i's held cﬁéfir'ﬁj}’ng% Nl ace-atap dihe-d omer; odul & 10: o0 puiposes, 9fr salety,
it is critical to note that” 20 the anchor nenbers 66, which are shown in
posi ti onFloh Weld sr ¢df thE aiwbdal @uanters Figuaad d5bgnded aneppast tiidied on
the upp f : t t1 poi i i to
the war e P T Bt & 8 T G Sucht ol arkert ' (G ©00E
connect i bhsvhetdvden 1tdves apperoend hoveerowpdtiuties, e living de@2srs 12

conpr om | heat_ or ich if they were not, may result in the
S e Bl e o

col | apse e protective shell 14, and result in the
uppép nodul e 0 Toppte ny, oftheod theildwerrabddl €ht0exAsrseen pvirvtaettdaive i n

Fi gures rough 8, there.i i ew typical _ancho r whi ch
ext ends Stj%pév\glr dygfo%otnﬁ(g%rl%gfe%o?o%aghggﬁwggggﬁoéﬁlug@n@ gFrhéeerte@inggéeg%da
base pl atei? whersei hetbehventd cal damchergrenberal66toxtends tpwaarld witmicch

would fit into a recess of the nodul e above.it. lt is seen that, when
O SHELE b i s B b o R onel Ay TR et SR R
have no wmold ef dén ph acetrt ber euponyal her eborned therendswdDls 36 and 38

201 @021313 PC'I;)/ L]Jf82011/ 46 7i4 p%si idoned an insg%a ed Ga MZG V\g h ld fit
on €8t HE: AhGHET Werbel 66 S5 PR4r ConoUFd ReAL  BngageltRE ekt eff ot o™ he
nodul e Ithidridie TOU S Qfadcdrseldr birast extheibeapreooeld ket shravell
through the anchor, femer. 08 down Lato the lhying QUarters i icn tne
side walls and end walls would define the protective shell 14
enclosure. It should be noted that the aluminum sheets 23 extend
25 the entire height of the side walls 32, 34 and end walls 36, 38,
as seen 1n Figure 5, for reasons to follow. The walls of the
protective shell 14, would also be held upright with a plurality
of spaced apart C beams 35, slightly larger in size than the C
beams 15 supporting the walls of living quarters 12.
30 In Figure 3, there is illustrated a section of insulation 50
of the type preferably having A-60 fire rating, that was
discussed earlier in the application. The insulation 50 would be
placed along the entire outer surface 52 of the sidewalls 17, 19,
end walls 20, 22, ceiling 26 and floor portion 28, of the living

35 quarters 12, so as to define a continuous layer of insulation 50

9



5 The insul ated cap 76 woul d prevent the heat from gaining access there

t hrough. O course when a nodule 10 has a second nodul e 10 stacked upon it,
t he heat wennmo2gst into it so it would not need an i nsecatuiseo lioms2vhat
regard. Figures 9 and 10 are views of the roof fram ng plan and 10 fl oor

fram ng a es tively. It . should be not [ Fi. ure.9. that t chor
nmenber s %?3 e;lr léwp S ﬁnﬁﬁefﬁ)wl%%r%%ar%tedffs ﬁ%e ES sPr&thod Iteharllto %al n,
as st at esheard | entew shreack Qj‘fth:evar@hqnaﬂeaberwG&)ebed;@ges@@ bpt emieor to
the walls of the livi neg quarters 12, toqavord bei n ected to outer

bl ast for¥E GriA% hekt HEM L BB ast - woih ot 47 le heEBREH  ©

protective shelinddudhisragat vias wasusdet@d 2@arlderseds 4o ravpird the
outer wall of the protective shell 14 of the nodule 10 from col | apsing

causPng RS tiher” %rddmlélgléiu‘ta&tteéﬁpllé $hefpssitich asmshowrmwduld &'So

prevent amyeheat dramenter ishgtthe i vhegs201quant ges1 dupd Nhowe fdd Qid?)Jn
bl ast event. Turning now to Figures 11 and 12, these figures show uppe

vi ews ofURTie BREerLIA HalIUE A | t2enddgédoh ddihePr SuppotTe psselao % th a
view of (5 beam g hol di nothe) yad 1136 mrw&&m@wq@ idrsy ltepgtibyethere

is also seen an interior support 25 post 82 i ch woul d engage the inner
wal |'s 17EDAD of Gliee Wai]«ﬂrsn@fgﬂ}élret @ﬁ@tfztlffl@kéﬁﬁéé haviragla ebaamts the

supRer ti-ngJ t1.oAgaIRgeaRd Lhe CRANDL be Sid Q%Sﬁ%ge%'é%ergh@@ i toghould be
noted that there is a void space 60 between the two walls and the C beans

15, 35 soratestitigesdeild Ad het al Rbtacvesf tawy ltiypagbaracedrs k2 30-Mial | s
of living auarters 12 apd thewalis of, g%%eq@ve el l/\IO%&d Tur ol gttﬁl%

Figures 13 and 14, there is illustrated a side view of the base o

modul e 19° mhereial ke Hesne Base gpkater9otehat isuppor ¢ss¢ het oytfelrrevvs:rrr s of
protectiy Ss@\lé]\;er;g t hrough welding of the like and the wall of the |iving
quarters . ere 35 the floor 28 is engaged. As seen in Figure 13, when
t helbnner It is of critical importance as seen in the Figures, that

the insulation 50 and C beams 15 which are surrounding the
interior living quarters 12 make no contact whatsoever with the C
beams 35 on the inner surface 33 of protective shell 14, as seen
in Figure 3. This is possible because of the larger dimensions

20 of protective shell 14. Therefore what 1s defined 1s a
continuous air space 60 entirely surrounding the walls and
ceiling of the living quarters 12 and the walls and ceiling of
protective shell 14. This air space 60 is critical, as will be
explained further.

25 Turning now to Figure 5, there illustrated a front view of a
series, in this case, six modular units 10, two of which have
been set side by side and four which have been stacked thereupon
to form the composite six unit living quarters 12 therewithin.
It should be noted that each of the side walls 32, 34 and end

30 walls 36, 38 of each module 10 are formed of exterior aluminum
panels 23 which extend from the upper point 25 of each module 10
to the lower most point 27 of each module 10. This is critical
since this aluminum protective shell 14 would allow no heat nor
any kind of force to contact the inner air space 60 between the

35 outer walls of the protective shell 14 and the walls of the

10



WO 2012/ 021334PCT/ US2011/ 046274 support post 82 is in place, the floor 28
of the living quarters is welded thereupon. Again, there being a void space
60 bet weamotzhe/ozadshs of the living quarters 12 and out ePCprust@atoiezes shel |
14 which is filled with air and may be filled with insulation for 5 the
reasons as di.scussed earlier. In Figurel6 there is jl]ustrated again,
o add IO dd PBWABREFRES bk & T B GGG ol SheEhet SopbOPte Fo.

t he wal Ishedtd i yEnghguardlerss d2 and ptotective shelll 144 arenengagechaifAgai n,
there is provided L-brackets 94 which support the floor 28 10 of the inner
l'i ving qﬂgﬂ%tr%facﬂni@eaf%s ST S g T 5 the &i P SpEtE S SiH B0 et ween
the wal |l of the gHeieLtldves upktnddeandnt heqguwakl sot hbhethievieng squacter s 12.
A portion of this space 60 as will be discussed further, will be filled

Wi t h2i nsSTTAT o a8 a9 REET i177e&FFi 8FCFPgliFesd A 4PEREisETbh OF Marerles
dynam cs; @fsp@i#a nd5ERowbk ki r & 0bt oMb dmrds i1 defedbhipon. Fide# NifigROWSL 0
Figures 17 and 18, these are views of the |ifting pad-eye 95, which would
be at thel ¥otirr Pt t Porsl Wit He r 86f 42XbPreéaeh B HIKE neerest 100 o

lifting gachdmdule 18, 1858800l NoPver@ InddaWsl 1 oFbgutge 951 Agaldh hese
lifting pad-eyes 20 95 are positioned interior of the wall of shell 14 so
as to be-'thatdiect el by it Heedu s bl Gste 1hatd ey eiyagerahashit'ers diel | 14
duriipg fire ofsasblast nevent, cThe body 92 of; Lachpadeye 951 gewhtihinf he
protective interior of the living quarter 12, with only the eyelet portion
99 ext erffegh s war dhfergbefng éhgagebpy '255ta Pafr i p§ Keokldari A§ wowénent
of Lhe Ml Gie o plulBIFLGUIAS J9-Fdnt ! BEEROLS nlo skl Aled agal pnanather
vi ew of the continuous segnent of insulation 50 ich fill's part of the

voi d spacet60lber weelh theomaltheofredle Kizving gaait ers t2eanmodheeputlér.
protectiv 4. Thi.s i [ ' q.ﬂﬁg&a [ inner (VA
engagi ngL%e:]wsl%eS’ sﬁps)naécg]{S a%far%)é]scgptiga%ﬁt e |ﬁesujlnda'?ﬁ](%)L'lirlfq:'>gé)alVls@hrélelpdl r?lﬁ\égge

t hr dbghouft adrererpondi heighteofes heS wad | tloft tieed i avinmgpwrarieriss 2.acAldso,

as illus ed,.the b Kk i | at.ion, 50 _wr exterior of .the C
beans 184 ch BT ET5UBA0F FF ng t her el T 6 ar ol P Ag T olrbare E Agarhct ¢ a5
shoul d beatadel dlnear at batreheondsuy atecrs SEOetuphesuspae nddhhe 10MDso
2012/ 021334PCT/ US2011/ 046274 voi d. space, 60. bet ween the wall of .the living
quarters 1 aitf proteotiNe Chelt 1a B0t HRGS o doM ot (= WAt LGeadr i £

t he out efodvald 10F. t Foproigeidae amidafled @ndi thol <ont actcathats aexter taath any

of e beans .35 of the outer pratective shell 14. .. 5 Fiqgures 22 d 23
11 GOEr B TS SEAPRER BB 1 YT S gt eiqilG ohE PREABE OBl 1% AT B 00)
fromthes Anodae systam sugptysaisr drd 07 andreutpdafi timmdd vemgrh2 fgrpetrhe
confort of the occu anjgss%ﬂuri use. The 'nlsul atjon 50 i s positioned. in
such a rﬁﬂﬁé@rc%ooﬁ ROSHOUI P AT B astP ot L he! bl HstPTGtce Bi-Heatr 16
woul d nothentr o kirowgh theiagrqeaetedN2 0f titeocaigh debhverycsysiemas seen
in the figures., In Figure 24, there is illustrated_a top_view of a
typi cal FIVAFG T 7S99 Wit hi WP RE PRter PBRTsHEARSPnt &y gt not be
accoamodadinsn iUy, HatFor eXxarpl ewnt Bar efi shayseetesndf, shay ke hads 110

t hat woul d house six workers; while other accommobdati ons nodul es 10 na
i ncl ude Jyditg GivdilopPeat GEeENSuehtals $RER iHy WFarrersctdesksheht kH'ct?éﬁ%t te

of the typg,ihaly word dybse Hsgdatf 0E @@O%Epmgg\&bkk be werkiiRgeangsspardi ng
time out on arig or oil production platform Figure 25 illustrates a very
irrp_ortan]tO-ZO aspect of the construction of the nodule 10. Al though Figure
19 i1l ustrat edy an4pRer Ranthak Vi ew,ols % siighRicernen ok astypigal Jpodul e
10, Figure 25 illustrates all four Corners of the nodule 10 wherein each of
t he 3Poura carmiera lpestE1 B2 Nef® SpoSict MoRed Frtenter upoathel FeBulia it BB Wwhi ch
envel opes, jhe, nt!ﬁé'ﬂ%d@?eyf@?t U fe L4 ilhbéﬁgs aVBh ,eC%'ltalt%agQ $ifage sthe
corner posts 82 are the principal support nenbers ich woul d support an
upper nodi /<10 dseilngnsbpponeede byo @ ¢:pverdamyduloe d1ehiThevposi t £oniing cof
the i nsul alion a%sean d Hane 29 wauld prevent apysbeatoldomed g
event, or force froma blast to conprom se the

uppermost anchor member 66, as seen for example in Figure 5, will

35 have no module 10 placed thereupon; therefore, there 1is
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30 support integrity of the support posts 82. This would insure that the
upper supported nodules 10 would not topple off of the | ower support nodul e
10 shoul awoheilzmdishes 10 be subjected to intense heat orcCrase@ifnem a fire
or explosion on the rig or platform 35Reference again is now nade to

Fi gures 15A and 15B. As 2012/ 021334PCT/ US2011/ 046274 stated earlier,
one of t%%sjctr]i?ril%cgla%sﬁé%&%?&t%%lfiwgﬁq%nw%é%ﬁdi%Q:Jsose &S, i s
a fact tiatbdhesd nmercived |sioduldendatvidgyagrariles sexdZ aingk tde i etodule
protective shell 14 make no contact whatsoever, and are separated by the
Voi d spaKe B0 HAF P9 ES0ctpieliby PhASULACEon 56 SSacesh it Frgure sk
This is mitalgisitiee dnchde evepeérfops aexanphetoef cacbhast n}2Quaaseseen 2i.n
Figure 15B, the force of the blast 120 which would last less than a second

woul @ mekeF i M TH At eortat’ Wt theWal$  of“ thd Wit ef ™ Pt stedtinte &S 14,

and in doidk sOroMeul.d beresutbe wedd HfndhaclQoshekl at ecrBNE howard ttoowar d
the wall of the living quarters 12. The void space 60, between the units 12

and 14 oA Houeet Re i AEEI AefbnCHTCaMPWIdt® BE £PI FEI"AFtH 0% "EX5l to

i npact b farssome of thathforee,oHowever, the air 125 woul d becone
conpressed, and would act as a force against the wall of the 15 living
quarters 12. THEeFor 8, afled & Erd| asevdcelr §ha herel afsaphed udednvemtds 126
in that pordd an0finghe bAt erbop-spase SO bel awthe Hhoan-28 of #hgdd W ng
gquarters 12, as seen, for exanple, inFigure 15. Wen the air void 60 is
conpr essetrthyt iheabtlazt ,memtee 2 ro 4 26504 sshdvowed the viesitr tdmragis tdfeddevent s
126, an f d serye diLti-ecr for N wal |
of the I TG quariers 32 ATt T onal |5 it Re Bl ast of fipecroor e

suf fi ci emdlyohotemirdies heatboing heethl aste 1RO ioul tdhaffalts tdfe tihes uliatiingn 50,
and due ' eramc._n r.e, t t fidl ny. void
agai nst %ﬁ%ﬂ%\%ﬁﬁc %?’ tﬁg ?lrv\lt}llﬁg b;egglrg?gsrd?gﬁletzosng%d&\}\g% dbggg}:nfggtc %a)séra

"pl asti dieqr ovkeni eaitnsut ab bassheblildo sthatke hehdeaktoef ibhe ptolocastctaga n
woul d no able to, enter _the | jwvi ers_12.. is_thro t.hi,s two
wal | con§S érjﬁlctjlpl(l:)'n o?hg eggatr%dulaess W%%) m%ecgal?%ﬁ}sl%%’e %ﬁt g? %%%tlgctt?]vee
shel | 14owfert heaibdulfesctld pootakeieaorsimmis arbunt afhef ongdule oDt He-dol ast
or 30 enor r’rloéjssihneatcfrsoimlt efi re earndmb ebI]f[s to, rrta(; ntfei n t,lfhee heoast. firo%m t he
bl ast of The #1HE Withi 1§ hat® SPACE BEtWeen the S nndi®and outer Ml 1S of

t he node siowothatotihe heav @ravketf arroe lofat herbhashtdoaesgnaheentierriche
interior space of the housin uarters 16 ere the nen are housed during
suckan ‘%Fg%e.rs\%d%%ﬁ/%]z%%gﬁ%@ﬁ%ﬁ\ﬁ 6274 Design Criteria and O her
Data for Mdulerning nowlavd regi glisesissedaidnel accamdat i anse drodidwe udpeas
illustrated ing:i ures 1 throug? 24 above, what follows is a discussion of
ot her inportamtt &t EFFETTRTt K Hed? git dnd THSESubt FORTGE THPS nétitites 10
in the peferred enbodiwentt. ¢ beanfhesal el aumy accemMmudati ons Rdules 10
of the present invention are to be constructed of alum numin |ieu of

steel . Priof@tEMYE buf | HPRGERi zeS FRfAgeSt AORPaSESY RN20MEETIET- FUPPSTFE m X
6. 028 X o2 M3 101 &6’ 1o T "engddl -Ble (A iMua 2ls M%, 3@ 0 ,trkD ke ng
exanple for this purpose in the draw n%s whi ch _are expected will be a
conmon diVREfsioh i Hakeyisg hgving: axtibeag: 1p3. FURPRTADNG +x 3R LH.

The accofpwdat | onsy sPAYL esdPe 9k henpligaent nhpvent ispRudRdeLEWeRt i §oQUS
engineering tests to insure that is novel 15 features were feasible in the
field THIOWH §hheseCi@stRaFe RAsSPPEERSBhBRA £HAat "Ahé Si AREntErs Chirams

engi neergd agmethod e eQBSLIuct @ MSQE ceyddfded smadyl ap bubdding, fof
utilization on USCG approved vessels, out of alum nuniand speci al

Fi r éfmst'&rl IMardind iBlaskevphgerat &4 i a1d Uhe grandished ByowAFEhvE heheval |1 -ar e

20 constr uct e, a5 1 10ty beacoDNESt ada 8L oprthe L e1hnsulatian blanketing
to be a prine barrier to potentia Ire hazards. Hi storlca[rly, nodul ar
mar i ne bui¢wdi digstlextieriorst Hdve ednl ¢ onstrhrted dutesd Ist eelbaspueliage

;3¥Sgg'€ % cfarsrcac%{r&ftné%'u%@o%g‘ £AD D& & beiifar JmieiialctQeuthbi 7615 0r i NG on
welding of the like and the wall of the living quarters 12, where

35 the floor 28 is engaged. As seen in Figure 13, when the inner
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25 accommodations. First, Aluminumis considerably lighter, due to the
crane capacities on offshore floating platforns and boats, the lighter the
bui | di ng wbeopaiess4it is to lift. Al so, the |ightwei ght pom/Usesizele76er ves
to lighten the overall |oad reducing fuel consunption considerably.

Al um num ext erior 30 hui.l di.ngs .can igh_hal f at, steel . buil dings do.
Setond TP KRS orart PSRt CHRuR M A0etT nbbS coft oo TiHiTise)
nearly aiss fvasidaas t3ieeeludon.a salatinl, adearsabenageavizo 0anepice Thenefarean it
is not necessary tq install elaborate coatin sstemstotr%/to rotect the
ext eri or™6t e SalCdmRGm bui Mdi AG3 -SAS 20177 SEBCPF 0826117 D4 as nust

be done v st eed builek ngst ki Agahhemal,ugenymibuil ehiings imMieh afae for
mai nt enance friendly. , The design criteria that is novel and sets this
as acuni'dife TSREMT ot FSSTHE Sret3dt B~ whi ch the building is constructed 5

with one interioriiramcd Wressepas at erddiomddie &xdef) on dddicdiyrme,] thus
making it virtually a building inside of a building. The preferred

i nsul at i'6HWtTT i ZEd 135 Daket0 (A" et @ di1e HiRRRT & dfoR Héaused 1sor

exteriorof A6Qihiyr g atd 9 QN 14,80 OWor Bls vebyshavi ng 4t herd ntelyeanal | s
being able to stand al one, 10 then covered by the fire bl anket insulation,
thi s al oW Mbultdegensdti pupElacdabeP@vistionmehthieh FoBBErs. LIA¢ ohlPWi t49 thi s

theng canr be,added an €Xter %'afr}é’%'r's (l}ﬁf{i"tgrhi Snki 95‘51%’1‘@ Qlﬁ'érélsié"ﬂdﬂhe) air

alumi num just to protect the fire wa anket 1 nsulation fromthe

ext er i orsiand ronirerft0 davd weeTpio¢i delhopé SheupraFaftsafewyli sl omd hée

bui | di ”gﬂalginoéPeEh@dPWi%nS&éJ:té?s hayi ngat fe dugl wal Ith§%5ts?>;§!c'es eohals 1t
will provide even nore air space for Increase insulation benefit for

gr eat er wilfl diertis fugrsdiedtintdpeand weool brgfthécuridh ngnsThet subjactvatodul e
has bee i i ccar e Wyt h. 9 1 i i St
Interim eco%ﬁegief&qf?ﬁag%g%g% I'anAAgﬁrgg\ggﬁgggerfi ?P%agti?]%{ggén% %}n:étlaqlul%taeti on
of Abcondatibnf bt esord tin sdettdiehded t hat the subject buil ding be used

on Fixed Of re. rns, fl ing-struct.w es IVQDéJ . (Mari.n

vessel s of al 19%%%‘&?%@1%@ ﬁ?ﬁ?%é gr?d a&%grl;ﬁ’i ntgﬁ%%?cufat ?6%%S\A/8rfe%6la65ed
on an Ellsfiindnaddrseyse a%s perhiArterdy@and AdeimthumedsSoct gid it i Ald awahlhe
Stress Design,.2005. All l.cul ations a ased.on. wel ded_al | bl.e stresses
oul voe, FRLONT P oA (B RPRR<208 B30T PhE S58 AR T e
and cl addéiang wasowvdesilgned <fworint e ghakl owi nggeondi thess; 1 Lif ind Rymakye)s

Oper2 ti Single MO 201 /02.133.4(I)3CT/%JS§0%1/ 0%%57 %e. ti1 g Dogébl %oStb%cked
ahd i ngfe WeoCher ST Hg T9T bt 605t dbktt aia Potibl & 0¥ de inE8r For
Struct urgyafiféeqd el S$acked heat or blast that may engage the outer shell
14 during fire or a blast event. The body 97 of each padeye 95 is
within the protective interior of the living quarter 12, with
only the eyelet portion 99 extended outward for being engaged by
25 a lifting hook during movement of the module.

In Figures 19-21, there is illustrated again another view of
the continuous segment of insulation 50 which fills part of the
void space 60 between the wall of the living quarters 12 and the
outer protective 14. This insulation 50 is engaged into the

30 inner wall wvia engaging pins 55 spaced apart so that the
insulation 50 is held in place throughout the entire height of
the wall of the living quarters 12. Also, as illustrated, the
blanket of insulation 50 wraps to the exterior of the C beams 15
which are supporting the walls of living quarters 12. Again, it

35 should be made clear that the insulation 50 occupies some of the
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In the structural design, normal allowable stress was used in 5 design (no
1/3 increase in allowable). Deflection of najor nenbers was |imted to

L/ 360 whewe 2bhizz2msaber unsupported length (in). Unity clreths2an/omenber s was
limted to <1.00 (Utilization Ratio) The Primary structural fram ng
and cl add| wer e el e 10 STAAD _PRO' Structural An Si

201 v &7 FEFF B DHACBHH Y JiTie aPTFPE PrOUELT | BHATHEEE ot Fof"Shal |
conply vpﬁdtédﬁﬂiré\lvslﬁ‘eﬁi 974,ABStRu{ae&sarrcb 466 Par thib4oeverl Rsuhatdnen: 2"
(5 cm Thick ' Flrerra Mar i ne Bl anket"” i:alm m 15 Magnesium - Silicate
Fi ber | Sttt i®h { Us %p?695?cﬂb%eP“lE6 216%F116) Nt CRRt PRy e

el ectri calticaponentiShe Vi ridhanst it kheadCadt eotdadsd 1w shadll conply with
46CFR Subchapter J and USCG NVIC 9-97. Construction: Walls, floors and
cei | Pngs ar e CofistFucted #8have Qélp\%rlaéﬁer"sh%f IRMATdADI afe W t 1S

support peaiscraigy 2'hd Sf tdf &t remaster - | e Bl anketcisandw oy befweem t he
Alum num Pl ates. Approvals: United States Coast CGuard USCG eval uated a

typi cal THPRE vk huh bRl 3Indestigritld Bye 250 Wol i tantsr T @Riptturcdl thcast

per f or maNCap As O1d @ iRR) hscdesirgrednsthacwahl ssysteprsonsisds of Altn a
exterior Iayer made of ‘a 3/16" (0.48 cm flat plate supported by C6x2.83

stud chdt@Elsr afo24hat6 BrOW. SpacPhgsSh. €CCThe ititterRbtsth afjeFCesOonadeasdf a

1/ 870( 0. 32, e nbt a%n%'fmtwlﬁkﬂt@néugﬂ?rHﬁ‘étbﬂ O(§3Xc;-f 4@hét H@ch%ﬁrﬁ'e%ﬁo at
24" (61 cm o.c. The height of the wall is 9 f m, edge to edge.

Appl i cantss e uest ¥ hlaﬂ Tﬂffﬁe frgirrReri ng eval uat| on anal yze the walls as
If they wvere {]lxed, Liii} %{%ée l*ko\'\iel str @0&2!@&@%?@{ US gﬂp]l/c%ﬁzm
al uati on no e

t he engi neering ev i nc ude the review of any header or sill
in the ahatysd s. quarterFhelal umutllimral Itdye - tehperonsedhidl606LirTErior

Mechani c %!% c RRENE 65 %rd by § gt %Ealex‘éﬁgﬁef’b’cﬂé%d %ré’”%é?ﬁ caa aat al og

5 Since blast response |mts or structuar al um num have not been
publbshewkdsendinééritngoeval ha@see)nsuse«cbréqrfgqmeemmg pudgreatcommodat ions

ext rapolﬁ% %esi%onrsg du t| I |Of1| esfrom, QI '15e eEt ésgu %%hf oI d% telt|l
st eel . e Criteria CoO aresut eraloo elongalona a given eq

| evel toyudttiars, e delstrgati bnttoeneltucst idfe meealypeamﬁaiowusés lbeheusahefqzati 0s
to the uItlgrrlﬁte el ongﬁtlon of .6061-T6 al um.num As for uItlrrate end

rotations e "Thimd responserlklr1 §1%s SPordatidt F st el Vet & asStimsd
The applpetbidesi gn gpressame. i s 0. Qﬁgdmeas {25 KRegt mst e e quested by dr@bnt

ion of the itive has ul ated. 15 ordance.with APl RP-
PED PBnd BT 15 DL b LT e Bhat ABeRPHGLEvAP batk o aidr YAt Eact?
struct urﬂlmﬁmlmnbnvmpbea Shngl €1 Degiveeamfa rieedem:-6cShEF) o approgeitalsi ng
proprletar%%soft re. r?glgeflectlon of the external wall cause

s a
secondar{PPHess Fojsf%lf'r? B o el 12 '%Lhr was ideter FENY & he

20 engi nﬁerwngr@\ial uatdronoshield Ppesswe-Redbetton atiesa'ag@ 11t iloies]
pressure-tinme function was then used to | gad the internal %/er and
detern1n%ﬂ§?%b?%568nsEhe insulation 55 which envelopes th interior

25 structure 14. This is very critical, since the corner posts 82
are the principal support members which would support an upper
module 10 being supported by a lower module 10. The positioning
of the insulation as seen in Figure 25 would prevent any heat
from a fire event, or force from a blast to compromise the

30 support integrity of the support posts 82. This would insure
that the upper supported modules 10 would not topple off of the
lower support module 10 should the modules 10 be subjected to
intense heat or force from a fire or explosion on the rig or
platform.

35 Reference again is now made to Figures 15A and 15B. As
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The scope of this work does not include optimzation of the individual
conponents to nmaxi m ze performance and/or mnimze 25 construction cost.
Based on wbeoengiseeri ng evaluation, it is Applicants' epirnisenibier4t he
wal | system could be rated for higher |oads with sonme nodifications. Wall

Syst The struct ural ts of th | _nmade of 6061-T6
30" al o > B B T b 106 TP Qi APLoA"E=£5P A bot P RBCHA Ca” =

propertiwess f af sthiseal leey 1-icrenpes  ar €zas foldtowshe Typineal wani num yirel d
tensile strength = 35 ksi (241 I\/ga) Typical minimumultimte tensile
strengt h="38"ksTU{262 WP} Tpi CAF NRHiGTate ¥i1orgats o<l 8o tp 1'6KE #° (0.6
cm 3510%fteictlidatcBebee ) afldatdi ckelr MR L Q124021334 RCIHLS2044/ 6274

Typi cal nodules of elasticity =10,000 ksi (68,947 MPa Al joints
shal P b Gt ot B 857 S ik ritim M1 & nif St r'e? BeEeE ond nf dihiet i ioh Yobtdi ned

fromU Sifdd oyh Ghe atralfegd exdhbioabe hepshke sboengs hsdsn 4iln ksiq(282
MPa). AS proposed by 5 Apth i cants, studs shall be welded to plates by neans
of fill et Rwel BeoforRPo&t tHitKneast ndt Ot ghdsbestPite thithnerSpartato e

connect egh cMd hwdu3d (hxe cMitidll etopvery $2tn(3@eCMaii t&h. theadsiter
As requested by Applicants, the systemshall be verified for 10a peak

appl i ed RprEsEiriecofhelas I bar 2025 kP& e g valedt 6732680 psra{ R kPa)r.
Dur api ons10f1 POst thgs PHase-yas,cal sul @l egh i 1 @ecardance: w th ARl RP-12FB,
par. C.6.3.3: t* = 0.084 + 13,000/P 15 where t* = duration of positive
phase i Tkecondd FPace nowi nagtoverpkkssunétinlPasedl $4( ¥owadd 20166, 6OG

Pascal s); fy.7 - 2m by, %n%ﬁm%%ﬁd%%%'ﬁled witHNSEET 958, %3 7 0) 116%1%%
appr oxi mat elfy 600 nmsec. This is a very long event for typical % ast
scenar i oxneg herfef ghetdurfaticen 20 Bsvewari onthe cohsi det®ed wwoilsk & cohe

conservatdye sides ang w%ﬂlgc%%rtdaapsceaV“f%?cé?'aﬁap'n?stFBckp@rWa 6,3 3t he
| oad function is assuned to be symmetrical tria gu]1 ar (centrally peaked at
t*/ 25= 30virspcjuarters 12. Therefore, when the blast occurs, there are
included vents 126 in that portion of the interior space 60 below
the floor 28 of the living quarters 12, as seen, for example, in
Figure 15. When the air void 60 is compressed by the blast, the
air 125 1s allowed to vent through these wvents 126, and
20 therefore, would not serve as additional force against the wall
of the living quarters 12. Additionally, if the blast or fire is
sufficiently hot, the heat of the blast 120 would affect the
insulation 50, and due to its ceramic nature, the 50 would tend
to melt and fill any void against the wall of the living gquarters
25 12, and would again act as a “plastic” protective insulated shell
so that the heat of the blast again would not be able to enter
the living quarters 12. It is through this two wall construction
of these modules 10 which allows the outer protective shell 14 of
the modules 10 to take enormous amount of force from the blast or
30 enormous heat from the fire and be able to maintain the heat from
the blast of the fire within that space between the inner and
outer walls of the module so that the heat or the force of the
blast does not enter the interior space of the housing quarters
16 where the men are housed during such an event.

35
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Structural Response 25The dynam c response of structural conponents under
the predicted blast |oads is determ ned by the conponents as

Si ngl eDegveesf2Fsz@edom ( SDOF) systens such as the equi palrarstoidpudng- mass
system shown in Figure 2. The SDOF nodel for each conponent is constructed
usi ng the conponent's nechani cal properties so the 30 nodel exhibits the
same di spl acereH SR SELR NG Qifien Data for MedidS ection in the
conponent . Thesirsplacemmrtaht 80k Ycohmdde: HIXF niReel 19 abt ai nest mitdy
finite difference techniques using conputer prograns to solve the equation
of moti dri“o?lWﬂ’ee%qhi@%‘éth%t@g?ﬁ?'dWEéFetf@lgPHé dfeps disp@pssion of
2012/ 021334RCT{ 520144 104627deria inThE=CALSULAL adapeak sdellestihond s Hused
to determ ne the support rotation and ductility ratio, which represent the
def oPmatT o 19 10 c¥i ttg P Ve dermE P&t most conmonly used in bl ast
desi gn. The sppporh Atk 0BcLemhBEaaNghs BRIyeeN tRe Soerigidal,.shape of a
conponent and a straight-line segnent between the point of nmaxi fum

def | ect i b aHd: @theaseppor e Toe sduretatisict o r a4 onl exXpr 8 seéscthe frwkiasdm

defl ecti i r .4 i jum i flecti ¥  COND, n

Ther ef or%]e%léu%:étl ﬁykgjr%lt@g%&f%%t ar%rggr%a%eogﬁtahgr% fginznéd)i cgarﬁgj tﬁat@gg]r tIrpanent
def or mat*¥ oms0 rave 3102 been sastai ned.0"Alun Huhf Ré$ponsexLPH s x 3.2 mAs

st at ed e ) pt i i ] far. esi

analsi o of BT oatied e Ut ee e e R A S B
i ncl ude wekpomsea |l comten f dimdbssonucsuitdl xaldlh Auly 8Ther ef'oé, (Bhd m x
engi neerj' 9, erxal u§té' or adopted response |imts based on an analogy with
ductil e steel. ‘An"exanple is given below. A36 steel properties: Yield
tensile stre = [ - VP, Ul 4 Si n = Ksi
(400 VPay U 1t 6 ol ongar an S 100 Rbdul s of el astier Ty s 20,060 et
(199, 94uVRa)weSty akhgatroybeledh g1 n3@r29.000e st 9. 124%nrdicunt raspoaseovel
ductizlit i = . 5. St.r.ai i lim.t. =.1
0. 1o T IR Rl T oF SEra B AL otk Ui T eponee i (1 e 61 gt on
= 0.083 been shown that the inventors have engineered a method to

construct a USCG certified modular building for utilization on
USCG approved vessels, out of aluminum and special Firemaster
Marine Blanketing material. This method by which the walls are
20 constructed as to not be connected, allow the fire insulation
blanketing to be a prime barrier to potential fire hazards.
Historically, modular marine buildings exteriors have been
constructed out of steel. Due to several reasons aluminum can be
a better material to utilize for the purpose of marine
25 accommodations. First, Aluminum is considerably lighter, due to
the crane capacities on offshore floating platforms and boats,
the lighter the building the safer it is to 1lift. Also, the
lightweight on vessels serves to lighten the overall 1load
reducing fuel consumption considerably. Aluminum exterior
30 buildings can weigh half of what steel buildings do. Second and
equally important is that aluminum does not corrode (oxidize)
nearly as fast as steel in a salt laden marine environment.
Therefore, 1t 1is not necessary to install elaborate coating

systems to try to protect the exterior of the aluminum buildings
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Apply sane ratio to al um num Utimate el ongation for average channel
t hi ckness (interpolation) 30= 9.1% Strain at nmediumresponse limt = 0.083
X 9.1% = Wo2bPABi133ain at yield = 35/ 10,000 - 0.35% Medi eOTrUS@ans@74
ductility limt = 0.75/0.35 = 2.15, approximately 2. WO

2012/ 021334PCT/ US2011/ 046274 Using simlar criteria, ductility
Fesponse' IHi's ForGiT o GhE=daiigd 808! TRRhATar i Aur LoD HEHCL g%
shown i mid@blmeode rhaliatd €ndncH 0646 A um num Proposed Ductility Response

i m * i um. R nse* H gh R nse*
thgh;;lgbgpgnﬁﬂ§é#§¥%£§f Qﬁ%giawﬁ B% isegggeieandlgetseg ?ssgé gidgaque

invention, 1s the method by which the building is constructed

5 with one interior structure separate from the exterior structure,
thus making it virtually a building inside of a building. The
preferred insulation utilized 1s a blanket that meets all
criteria of the USCG for exterior (A-60 fire rating) on its own.
Thus, by having the interior walls being able to stand alone,

10 then covered by the fire blanket insulation, this alone would
constitute a safe environment for lodgers. Along with this there

can be added an external wall (which is light weight as well)
aluminum, Jjust to protect the fire wall blanket insulation from

the exterior environment and to provide more structural safety

15 for the building. Another added benefit to having the dual wall
system is that it will provide even more air space for increase
insulation benefit for greater efficiency for heating and cooling

the building.

The subject module has been designed in accordance with USCG

20 RP 98-01, Eighth District Interim Recommended Practice-Plan
Approval, Certification and Installation of Accommodation
Modules. It 1s intended that the subject building be used on
Fixed Offshore Platforms, floating structures and MODU's. (Marine

vessels of all sorts)

25 The Lifting and Operating calculations were based on an
Elastic Analysis as per American Aluminum Association, Allowable
Stress Design 2005. All calculations are based on welded
allowable stresses values, resulting in a higher factor of
safety.

30

The structural framing and cladding was designed for the

following conditions;
Lift (Dynamic)

Operating Single

17



2 4 *Conponent response |limts are defined by ASCE1 as foll ows: Low
Conmponent has none to slight visible permanent danage. Medi um Conponent
has sone wernmmmemnid4defl ection. It is generally repairablper/istomeeassary,
al t hough repl acenent may be nore 10 econom cal and aesthetic. High:
Conmponent has not failed, but it has significant permanent defl ections
causi ng rerar bey hnepes rabl ekeSevvhdary B éssidg e over | nternal Wall
Conmponents As the exterior wall plate and studs react to the applied 15

pr essur €P§Ea ety et P Lohe- HettectiOr 1t ieS unction is provided as
output of the S nodel . This. defl ection, conpresses the air between the
ext er nalfré%edmt%[%:trﬁ%&h%e’l z%re]rpgl,e c%tdasqlﬁegda secondary pressure over the
internal wall conponents. This pressure is a function of the air gap

bet ween Imetwal ktkayensal2@etshenwi derrntdie sipaoidigle therssal ves tlked in

Ext I Ll Pl at . _The 3/16" (0.4 hi ck Il plate,
Cpani ng 20 6178 / 3sSORBEYE baPT KBTI (WP F IBPALET of ot SBFE
assumned teande § wdy wmelided, tand./end spans sheuhdmber redsgeso st ¢ @htdngt2b

engi neer|j eval uation suggests 20 inches (51 c to conpensate far | ack
o R s R et S e Tte ot A PRl G on

degrees,rgaeiak) ductility 0.41, with a maxi num deflection of 0.57 inches (1.4
cn) at 300 nsec. Based on the postul ated response limts, this is a Low
r esponseri{acteptaty et rudih 201 2f 021384 RCTd USROAd1 104 6274 Exdds hadl St tud “

Channel s The x3.42 stud _channel s anning 9 ft (2.7 m, assuned to
be E:axeds-?%‘%(DeaP%és] iS%%iu((::zii—‘tu(]af ﬁb)lz/l’mlf1 ,Slﬁa\%)fz%ﬁlrrgdi cted peak end rotation of
1.4 degreesropoaly sdebiibg%.0.41, with a maximum5 deflection of 1.33

inches (3.4 cm at 300 nsec. Based on the postul ated response limts, this

i s consiglergd a-dowiespepsectaceaptalifation: smincechaphyplate andstud
defl ecti ons peak at about 300 nsec, they can be added directly to obtain

t he peakV\def | &ctiomBAD FokesuhddtyF Ppricssur®tal cul ati ons (0.57 + 1.33 =

1.90 in {43 £Mo,@ 300 @Beg). TIhewx espPoses oL bel hi Xt BT NgkeLONPONRNLS, i S
elastic (ductility < 1). The peak secondary pressure obtained wth our

Shi ébd PfagsesePr ediSdtlilertRool iber 316spdpt (28 kPECG@t ABDOOWBec Nurher :
Internal; Mal{oFai®
Electrical: The electrical components, wiring and bulkhead cable
transits shall comply with 46CFR Subchapter J and USCG NVIC 9-97.
Construction: Walls, floors and ceilings are constructed to have
20 two layers of Aluminum plate with support beams and 2" (5 cm)
Firemaster Marine Blanket sandwich between the Aluminum Plates.
Approvals:
United States Coast Guard
USCG evaluated a typical all-aluminum wall designed by
25 Applicants’ for structural blast performance. As originally
designed, the wall system consists of an exterior layer made of a
3/16™ (0.48 cm) flat plate supported by C6x2.83 stud channels at
24" (61 cm) spacing o.c. The interior layer is made of a 1/8"
(0.32 cm) flat aluminum plate supported by C3x1.42 stud channels
30 at 24" (61 cm) o.c. The height of the wall is 9 ft (2.7 m), edge
to edge. Applicants requested that the engineering evaluation

analyze the walls as if they were fixed at both ends; however,

18



The 1/8" (0.32 cm thick wall plate, spanning 24" (61 cm, assuned to be

fixed-fixed (sanme as external) has a predicted peak ductility that exceeds
t he proposedotdigis3nesponse Iimt (unacceptable). 20 I ntecmals2@twds2Channel s
The C3x1.42 stud channel s spanni ng 9 ft (2.7 m, assuned to be fixed-fixed

as indicated b | i cants ct ed k end rotation and peak
et T e R AR L B a e MR o PLEh L RaE PR B T B B 287 BERNot e
t hat cormpaside @ctdon om tires sammnel s cannot be assuned since

deformation of the plate is _too high to be assuned ol lL.aborating in
Cer il ool floins S1RrdhRal SRy P oretSRe HRe (s cROGLIFE o Sea hatdgak ng

12" (30 grperasisdireht ah3@ hetckirked- fﬂbx@dob@amﬁeQSfe@smemaAJ)cé’aa&:aaealog
predicted peak end rotation of 1.1 degrees, and _peak ductility of 0Q.23.

Thi s%i s TOHS dored Z°EBRIFEspoRSES (%@éeﬁt%tél)rall ALEFARET SERYE GRS WO

2012/ 021334 PEH 4520444 04627 Ang evaldhei &8xks4d shydnebanngl susparning O ft
(2.7 m, assuned to be fixed- ?lxed as indicated by %kRAfpllcants have a

predi ct R pERko KHd ot BEFBANSE JUTtdddrées, Tl Heleed | FLGUsesS1 A8,

This is @ dedindesponse EQRt@rﬂe@”cérﬁ%%ke%e%fﬂe“&a@@p@@eeioﬁéﬁlé}@%@
confirmed that the roof |oads shall not bear on the internal wall). Wthout

consi derd Hiteechposia e <aEtli 61, lwﬁll@ﬁt@o@llénﬁét#@asﬁﬁéb@@dﬂﬂﬁetﬁf’f@@rre(ﬁf& ed

Low; gl atgsd£s EQ@S%aIBé'" $a&3RONSE lt%%m ulSikONS| %qro%%a%%%%pté@ %06§UM\4°\RY
10The results of the engineering evaluation indicate that response of the

pr oposed® alimivumAaltPrs yst ennt or g ero@ t0.25 - bahcappiede ppessureliovier 600
nsec, as,ortgi r@lé% , sketiched Vg%]rg eédg@lmescg uds spaced ever 24" (61 cm) o.c.)
ue

was determined to be unaccept a to excessive deformation of the
i nternal plat@s 15d sst udeshannepsessure 1By rOecl?licu hgrt héZp ntkétaal ast ud

spacing 9 J@stéé”g%%?rﬂgf’ %uraf ec?PO&?ee g?és e@%aes!‘é ara 2 é’éﬁ‘%{u%ait%d

consi dered’ accept sence of p response val ues or
t esflodatin f eccstdactar atital LZﬁmInLRﬁ t hig2 eagdné@rulnnig tevdbaiat Ponmhas . uséa 20

engi neer g, JUoTENL 1.0 SStinELe egsanable Lesponse. |l plis.odt. shou

understo i ts are on any Speci resis ant
desi gn cdides (s ublecascAPb f RR2:dRian ASDOE)) Ba§pdoenht hesimyv strogetivtalry
demand for JTost of thedeZtEl nmponent s i negi eval uati on O{l ndi ng

en
that the®BasiT Hesign Can ebc(%lfolnne tu%gdef eBe raf YRTgher>desigi Y

| oads, cpr@@srmr@tdsxuﬁ ur'red ormpanents can vheldkesmasadjémrmmﬁmdmmm@stthe
ecog %gee . the cu rei_pt | oad. ﬁé Pg SAI so, ngof %Stl)é%l (% WaII
secti’on Ty eeef 1P LTt tAdersta e ﬁﬁf%r?ﬁ?
this pressure-time function was then used to load the internal
layer and determine its response.
The scope of this work does not include optimization of the
individual components to maximize performance and/or minimize
25 construction cost. Based on the engineering evaluation, it 1is
Applicants’ opinion that the wall system could be rated for
higher loads with some modifications.
Wall System
The structural components of the walls are made of 6061-T6
30 aluminum. Based on information from Alcoa’s catalog, mechanical
properties for this alloy - temper are as follows:
Typical minimum yield tensile strength = 35 ksi (241 MPa)
Typical minimum ultimate tensile strength= 38 ksi (262 MPa)
Typical ultimate elongation = 8% up to 1/4" (0.6 cm)
35 10% for 1/4" (0.6 cm) and thicker
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30 response and determ ne nore accurate response limts. The
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exterior protpetive shell, & beans side walls 5 20, #7804 YAld 47 wpa)

All Jjoints shall be made of 5183 aluminum welding wire.
Based on information obtained from U.S. Alloy Co.’s catalog’,
ultimate tensile strength is 41 ksi (282 MPa). AS proposed by

5 Applicants, studs shall be welded to plates by means of fillet
welds of throat thickness not to exceed the thinner part to be
connected, with a 3" (7.6 cm) fillet every 12" (30 cm) pitch.

Loads

As requested by Applicants, the system shall be verified for

10 a peak applied pressure of 0.25 bar (25 kPa), equivalent to 3.63
psi (25 kPa).

Duration of positive phase was calculated in accordance with
API RP-2FB, par. C.6.3.3:

t* = 0.084 + 13,000/P
15 where t* = duration of positive phase in seconds
P* = nominal overpressure in Pascals (1 bar = 100,000 Pascals)
P = 0.25 bar = 25,000 Pascals

Therefore, t* = 0.604 sec, approximately 600 msec. This is

a very long event for typical blast scenarios, therefore duration
20 estimation is considered to be on the conservative side.

In accordance with API RP-2 FB par. C.6.3.3, the load
function 1is assumed to be symmetrical triangular (centrally
peaked at t*/2 = 300 msec).

Structural Response

25 The dynamic response of structural components under the
predicted blast locads is determined by the components as Single-
Degree-of-Freedom (SDOF) systems such as the equivalent spring-
mass system shown in Figure 2. The SDOF model for each component
is constructed using the component’s mechanical properties so the

30 model exhibits the same displacement history as the point of
maximum deflection in the component. The displacement history of
the SDOF model is obtained with finite difference techniques
using computer programs to solve the equation of motion of the

equivalent system at discrete time steps.
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The calculated peak deflection is used to determine the
support rotation and ductility ratio, which represent the
deformation limit criteria (or damage levels) most commonly used
in blast design. The support rotation is the angle between the

5 original shape of a component and a straight-line segment between
the point of maximum deflection and the support. The ductility
ration expresses the maximum deflection in terms of the maximum
elastic deflection of the component. Therefore, ductility ratios
that are greater than 1 indicate that permanent deformations have

10 Dbeen sustained.

Aluminum Response Limits

As stated above, the most commonly accepted guidelines for
the design and analysis of blast-loaded structures, such as
ASCE™ and API RP-2FP do not include response limits for

15 structural aluminum. Therefore, the engineering evaluation
adopted response limits based on an analogy with ductile steel.
An example is given below:
A36 steel properties:
Yield tensile strength = 36 Ksi (248 MPa)
20 Ultimate tensile strength = 58 ksi (400 MPa)
Ultimate elongation = 15%
Modulus of elasticity = 29,000 ksi (199,947 MPa)
Strain at yield = 36/29,000 = 0.124%
Medium response ductility limits (ASCE) = 10
25 Strain at medium response limit = 10 x 0.124% = 1.24%
Ratio of strain at medium response limit/ultimate elongation =
0.083

Apply same ratio to aluminum:

Ultimate elongation for average channel thickness (interpolation)
30 = 9.1%

Strain at medium response limit = 0.083 x 9.1% = 0.75%

Strain at yield = 35/10,000 - 0.35%

Medium response ductility limit = 0.75/0.35 = 2.15, approximately

2.
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Using similar criteria, ductility response limits for
different damage levels and aluminum components are shown 1in

Table 1:

Table 1. 6061-T6é Aluminum Proposed Ductility Response Limits

Component Low Medium High
Response¥* Response¥* Response¥*
Stud channels 1 2 4
Wall plates 1 2 4

*Component response limits are defined by ASCEl as follows:
Low: Component has none to slight visible permanent damage.
Medium: Component has some permanent deflection. It is generally
repairable, if necessary, although replacement may be more
economical and aesthetic.
High: Component has not failed, but it has significant permanent
deflections causing it to be unrepairable.
Secondary Pressure over Internal Wall Components

As the exterior wall plate and studs react to the applied
pressure, 1t deflects. The deflection wvs. time function is
provided as output of the SDOF model. This deflection compresses
the air between the external and the internal layers, causing a
secondary pressure over the internal wall components. This
pressure is a function of the air gap between the wall layers:
the wider the spacing, the smaller the pressure.
External Wall Plate

The 3/16" (0.48 cm) thick wall plate, spanning 24" (61 cm),
assumed to be fixed-fixed (wall plate joints are assumed to be
fully welded, and end spans should be reduced slightly
[engineering evaluation suggests 20 inches (51 cm)] to compensate
for lack of fixity at wall corners) has a predicted peak end
rotation of 2.7 degrees, peak ductility 0.41, with a maximum
deflection of 0.57 inches (1.4 cm) at 300 msec. Based on the

postulated response limits, this is a Low response (acceptable).
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External Stud Channels

The C6x3.42 stud channels spanning 9 ft (2.7 m), assumed to
be fixed-fixed as indicated by LQT, have a predicted peak end
rotation of 1.4 degrees, peak ductility 0.41, with a maximum
deflection of 1.33 inches (3.4 cm) at 300 msec. Based on the
postulated response limits, this is considered a Low response
(acceptable) .

Since both plate and stud deflections peak at about 300
msec, they can be added directly to obtain the peak deflection
for secondary pressure calculations (0.57 + 1.33 = 1.90 in (4.8
cm) @ 300 msec). The response of both external components is
elastic (ductility < 1). The peak secondary pressure obtained
with our Shield Pressure Prediction Tool is 3.6 psi (25 kPa) at
300 msec.

Internal Wall Plate

The 1/8" (0.32 cm) thick wall plate, spanning 24" (61 cm),
assumed to be fixed-fixed (same as external) has a predicted peak
ductility that exceeds the proposed High response limit
(unacceptable) .

Internal Stud Channels

The C3x1.42 stud channels spanning 9 ft (2.7 m), assumed to
be fixed-fixed as indicated by Applicants, have a predicted peak
end rotation and peak ductility well in excess of Medium response
limits (unacceptable).

Note that composite action on the stud channels cannot be assumed
since deformation of the plate 1is too high to be assumed as
collaborating in vertical flexure.

Internal Wall Plate

The 1/8" thick wall plate, spanning 12" (30 cm), assumed to
be fixed-fixed (same as external) has a predicted peak end
rotation of 1.1 degrees, and peak ductility of 0.23. This is
considered a Low response (acceptable).

Internal Stud Channels
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The C3x1.42 stud channels spanning 9 ft (2.7 m), assumed to
be fixed-fixed as indicated by Applicants, have a predicted peak
end rotation of 2.7 degrees, and peak ductility of 1.48. This is
a Medium response for a non-load bearing component (LQT has

5 confirmed that the roof loads shall not bear on the internal
wall) . Without considering composite action, which would be
reasonable for the predicted Low plate response, this response
level is considered acceptable.

SUMMARY
10 The results of the engineering evaluation indicate that
response of the proposed aluminum wall system for over a 0.25 bar
applied pressure over 600 msec, as originally sketched (internal
studs spaced ever 24" (61 cm) o.c.) was determined to be
unacceptable due to excessive deformation of the internal plates
15 and stud channels.

By reducing the internal stud spacing to 12" (30 cm) o.c.,
the response of the system as a whole is considered acceptable.

In absence of published response values or test data for
structural aluminum, the engineering evaluation has used

20 engineering judgment to estimate reasonable response limits. It
should be understood that these limits are not based on any
specific blast resistant design code (such as API RP2Z2-FP or
ASCE) .

Based on the low structural demand for most of the

25 components, it is engineering evaluation finding that the basic
design can be fine tuned to be rated for higher design loads, or
some structural components can be resized for maximum cost
economy, keeping the current load rating. Also, testing of a
typical wall section may help to better understand the material

30 response and determine more accurate response limits.

The following is a list of parts and materials suitable for
use in the present invention:
PARTS LIST

Parts Number Description

35 10 accommodations module

24



95 pad-eye

duct

10

15

20

25

30

35

110
WO 2012/021334

12

14

15

17, 19
20, 22
23

24

26

28

30

32, 34
35

36, 38
42

50

52

60

64

66

68

72

76

80

82

90

94

95

97

99

100
102
110
120
125
126

97 body portion

99 eyelet portion 30 100 arrows 102

PCT/US2011/046274

interior living quarters
exterior protective shell
C-beams

side walls

end walls

aluminum sheets
doorway

ceiling portion
floor portion
aluminum shell

side walls

C-beams

end walls

upper roof
insulation

outer surface

air space

bolting connection
upright anchor members
recesses

base plate
insulated cap
corner support post
inner support post
base plate
L-brackets

pad—eye

body portion

eyelet portion
Arrows

air duct

beds

blast

air

vents

25

air



beds 120 blast 125 air 35 126 vents WD 2012/021334PCT/ US2011/ 046274
Al'l measurenents disclosed herein are at standard tenperature and pressure,
at sea | ewel2omn2EBsat h, unl ess indicated otherw se. Al mrararscahs4ased or
intended to be used in a hunan being are bioconpatible, unless indicated

otherw se. SThE 1 ofs49l,0a,2bodl LS AL, present sd by sy of example pnlvi
clai ms. tAMRRCEAR21334BEFENS2O1 14046274 evel on Earth, unless indicated
otherwise. All materials used or intended to be used in a human
being are biocompatible, unless indicated otherwise.
5 The foregoing embodiments are presented by way of example
only; the scope of the present invention is to be limited only by

the following claims.
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CLAI M5 1. An accommodati ons nodul e, conprising: a.an interior structure
constructed of lightweight netal, such as alum num for housing workers;
5b. an extwoi2or2/@i3uct ure constructed of |ightweight netacr/useah/ a4

al um num for surrounding the entire interior structure; C. a space
provi ded, be en walls of the interior structure and walls of the exterior
struct ure, that there is no contact between the two structures; 10d. an

insulation nmateri an envebopdg: idies ind@iior sdmpietsieyand occupyi ng sone of
t he space between the two structures; e.the i nsulqatl on.an ce between

the structures  déf ﬁﬂtr?gué)rnﬁ‘ﬁﬁélcﬂr?eﬂ%%tﬁc%q &tlghFH%P‘E Al Er of

heat fromdb @ fdTen0iud Or€®r fHOm bl dstkoegurring out si de of the ext erior
structure to be transferred into the interior structure. 2.

moduPe in cl & m 1,2REr & Fhe S rHSHPAE 6ﬂn%wq%§f2'h@§t8?r}g?%Wal

Fi remastgicivadd rsehﬁ{landﬁ@t f els@irtMagRES L UM enSh b cabee Fibersd Msadatd;on
with at least an A-60 fire rating. 20 3. The nodule in claiml1, wher ei n

the nodul e si%es rang®ief stediNASF o "ERD x "'l AF - G0 31PLRA% 6. 0 m
X 3.2 Mgt @thbre Xad®@ w1 19 6 6 "{ie L0 Zdr M Zt2:1#, so that tifbrelNg

nodule in claim1, wherein the walls are constructed 'as to not be
connect €t & Fh RETFRET | Flee | Hsul ST PB D1 anketing to be a prine

barfiger to pofentigl fhﬁ@uh@%%gs material® g fOdUle Iehglallmt%m\e!&ereln
the walls constructed of alum num do not corrode (oxidize) nearly as fast

as steelstiTne st Angddencrapy hederfdtonméntthe space betgeep nethod wof
construcgﬂﬂg(:%éasc.commdatl ons nodul e, 30 conprising the foll ow ng steps:

a. constructing an interior structure of |ightweight nmetal, such as

al um num forehousiig workerst tdrer @indl  space Dbdfweasgnsttiigct istg vart veetser i or

ar gor (Tan TRE 5 EATer Por Lot et b & MO 012 62 T4 IPCTT US2011T 0dgaT
c. éfnvelapi g wat | Soofet heomnntebileptsbroctruiegwoth sanei pdultatl extration al

whi ch resstéﬁétlpgeatt@rbde bc]?fﬁ E‘e rrced into the interior structure.

2. The module in claim 1, wherein the insulation comprises
2" (5 cm) thick Firemaster Marine Blanket, Calcium Magnesium -
Silicate Fiber Insulation with at least an A-60 fire rating.
20 3. The module in claim 1, wherein the module sizes range
preferably from a 12’ x 20 x 10-6" (3.7 m x 6.0 m x 3.2 m), to
16" x 70” x 10°-6"(4.9 m x 21 m x 3.2 m).
4, The module in c¢laim 1, wherein the walls are
constructed as to not be connected, and allow the fire insulation
25 Dblanketing to be a prime barrier to potential fire hazards.
5. The module in claim 1, wherein the walls constructed of
aluminum do not corrode (oxidize) nearly as fast as steel in a
salt laden marine environment.
6. A method of constructing an accommodations module,
30 comprising the following steps:
a. constructing an interior structure of lightweight
metal, such as aluminum, for housing workers therein;
b. constructing an exterior structure constructed
lightweight metal, such as aluminum of dimensions larger than the

35 interior structure;
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d. placing the exterior structure over the interior structure so that there
is defined a void between the 5 insulated walls of the interior structure
and wal | swof2ot2dme1zit eri or structure, with no direct contrattusb@ativeend t he two
structures; e. allowing the walls of the exterior structure to be

i npacted by heat froma fire oué‘ii de of the.exterior structure so 10 that
the voi d and the iHOUT S5 G bAPweEn tHhe" 8T r dOFGFaS TdeTi T d ifbake: Fo Feduce
or eli mnageldtheodt mensdera bfwihieat feomihendds eard vImde tosansferred into
the interior structure; or the walls of the exter.ior

f. allown
structure to De i mpEttEE by B aSEEoreé fFBﬁ’gﬁtE&EI o3Yoh dutsi dét6F e

exterior 15 sdumgdtlie sgot halatt hehyod diandidtienddnsal atiien betweesnt ke
structures define a neans to reduce or elimnate the transfer of force from
the explosiolfitY wiPts Sofot h&hent BpFor - <% r §étyceure and yalfge ¥kt hd& in

claim 6,cc0mprd si RE rbe uhrarnt hercst @R ofi abkew dithddre: | psulabthon- ke ARid
fromthe fire and define a 20 plastic fire proof coating on the outer wall
of the iHt&F0+ St uct ure. 8. The nethod in claim6, further

conprising the step ofyald owhBg @in Wi BrEhe e d hetwesncd e stpugiure
walls to be vented fromthe void as the force of the explosion inpacts the
25 wal | BiPadieodtrefegtr Geplire bhee foieesls Ot ¢hroPEPAWAF dSEBWEFEFe e wal |

of the imfariQle SIIUCLHEL the insul%ti@ﬁeb%ﬁv@f% tReCkalMm B, rabi&L St i d he

step of making no contact between the walls of the two structures reduces

or elimiwraes Therpbsst bil ieyloindieatths dnstest i relctisat riomn <30 1ot er
struct Urﬁt@o the d AL OL SE MU NG e interidDd sd&dBLd0G,4n claim 6,

wherein e nodul e, as constructed conprises the interior structure
separate fronfthe akterinmy sheuctadrls, ehushdefaxtiongoa butitwitigrd nspdéeof a

bui | di ng, 0 P 2 046 : t I al.m 6,
wher ei ngltr??\gaé?ﬁ%éf%!ﬁa%%\%glél Q%-%Q% g%%émaeigg)ﬁ%ﬁoasllﬁn@l né#tsgggegt?s@%eé%%eﬂvﬁm I
bl anket stswttatieon swat ehagl Hhreonvbhe exthe@r itdre envendpent anekprevi dés nor e

structurgl, saf ety forethe byilding, ?%%quthrUSUﬂBQné{‘e%ﬁé”% 4 JEr &len the
dual wal1 'system provides nore air space ftor increased insulation benefit
for greaferceffian ety 4:qrldweatn ng amdl Cood i nghd hientorr 1 @i ngt r i3 u .
accomodat i ons no i Si a kilnt rstructure

kg’ qgﬂ? 3 N :a' 6 m i§&n fﬁit er ste

constructed substantTalty ch 10 ‘?ll gnt wei ght &l und ' or‘housi ng Worker s;

b. an exiEeréowingt ruet urreswonstgmucted nef1d | ghomeitght al val g baving a

di megsi ons, greater Lhag the dMENy ofs Phet RSt el A SEFHRL S erior
structure.

8. The method in claim 6, further comprising the step of
allowing air within the void between the structure walls to be
vented from the void as the force of the explosion impacts the

25 wall of the outer structure and forces it to move inward toward
the wall of the interior structure.

9. The method in claim 6, wherein the step of making no
contact between the walls of the two structures reduces or
eliminates the possibility of heat transfer directly from the

30 outer structure to the interior structure.

10. The method in <c¢laim 6, wherein the module, as
constructed comprises the interior structure separate from the
exterior structure, thus defining a building inside of a

building.

28



c. a void defined between walls of the interior structure 15 and wal |l s of
the exterior structure, when the exterior structure is placed over the
interior wornota2zis4 with no direct contact between the PaO/ESRIMOIGRIES;
d. an insulation materi al havi ng at least an A-60 fire rating envel opi ng

the interior rucfure and occupying so f 20 the void, bet

structures: £, % IP%% %pratcl m r?ma\fg?edreb]é} V\Eeké% ERESSPR cf’”& és or"
defi ni ngljaglrlﬂﬁea/ﬂéﬂ(ﬁ& r erlucen oF et ot dad ecidef iransd er wliarhead iframaa ifanr e
occurring outside of the exterlor structure to be transferred |nto t he

i nteri or"StFuctur £ P514:"An Fomiidatiohs Woftl'e, CohpATges ™More g

an int erg@fuéwml Lgﬁ@@\sﬁcs]ucﬂcm wubsdangj al 1y of |ightweight alum num
for housi ng work an exterior structure constructed of

| i ghPwei ght ajl%m nUfﬁ Ravh g élPrnEr%éllBhs@ng@é?]’eer”t hal?® t HB2di iensdi SWSt6t t he

30 intergiySdddiChbEe; air spade @o¥oiighdefised hedween wal bsnetitheor
interior structure and walls of the exterior structure, when the exterior

Struct Uré gt SRle GVRICK HeP MieFT ghd SAPUE 6L N%i the M i F6ed - cont act

between the (¥, StAUCLWQSod M L0 2 QZIB3ARCHMIS2O1) 046274 d. an
insulation material having at |east an A-60 fire rating envel oping the

interior struttureandSEEGPYI NI SomEl Dt CRESFGUG 6T wedps et tably of

S”%turﬁﬁghtwelght & 14 ds Ut &t hon, and, waid bet ween the structures
defining 5 a means to reduce or elimnate force from danagi ng the interior

structure frdm an &xplosiOh QccWTTURF Bl sidder Bfrudie extodr i drt ditmgdtilte.
15. A method of, f af?éx'rfﬁcﬁ'cﬁ_‘&nér@ gﬁgrégéa%gu%%et%t Bl o3 1 8XLELIFOk e

structure so that an event such as a fire or expl osion 10 occurring on the
out si de witeheoexiteri@rusty uct ure does not har m occupants in the interior

structure, the methag, Conprd.gi Q‘%‘qee%' QW1 Et BRE- 'f%é?{’é}[ catlng e
interior structure as asnngeenc osure of Tight we|g}11t net al ;
15blénvalopiweg tsheofi rither iertesticucstirecwiitrh, anhensuhat ¢ vne naterstatuafurat

cast an, & 00, L15epropl A8 ERBersor serfecfBl CALLAGLAN OXLEL! Uotliiot ure
between the two structures;
d. an insulation material having at least an A-60 fire
rating enveloping the interior structure and occupying some of
20 the void between the two structures;
e. the insulation and void between the structures defining
a means to reduce or eliminate the transfer of heat from a fire
occurring outside of the exterior structure to be transferred
into the interior structure.
25 14. An accommodations module, comprising:
a. an interior structure constructed substantially of
lightweight aluminum, for housing workers;
b. an exterior structure constructed of lightweight
aluminum, having dimensions greater than the dimensions of the
30 interior structure;
C. a void defined between walls of the interior structure
and walls of the exterior structure, when the exterior structure
is placed over the interior structure, with no direct contact

between the two structures;
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interior structure of likew se a |Iightweight netal; d. positioning

the exterior structure over the interior 20 structure so that there is

defi ned awoabtk/heiween the interior structure and the eprEnSes1stcact ure

with no direct contact between the two structures; and e. allow ng

the insulation and void SEace to serve as _barriers between he t6ﬁrfforce to
g

i npact the interioct” st?Ed

dr £°25MGhGThar mGddtarit’s thetei AldfrPHg fd i re

or expl osdom®cenrdlng oyt shdeinfetherextentotrst ruat veeupying sbhe BEe
method in claim15, wherein the interior structure is fully insulated and

covered

1Y tHEE QURETRT UctUr'e’© tHer¥Py it ecting the structural integrity

of the inner &fructing e raid 230 opr aviidi;Bgd Shabhers upROoIit rliet uads UpPeim immedul e
that5nay be stacked and supported by the nodul e from bel ow.

10

15

20

25

30

a means to reduce or elimindte force from damaging the interior
structure from an explosion occurring outside of the exterior
structure.

15. A method of fabricating an interior structure within an
exterior structure so that an event such as a fire or explosion
occurring on the outside of the exterior structure does not harm
occupants in the interior structure, the method comprising the
following steps:

a. fabricating the interior structure as a single
enclosure of lightweight metal;

b. enveloping the interior structure with an insulation
material of at least an A-60 fireproof rating;

C. fabricating an exterior structure larger than the
interior structure of likewise a lightweight metal;

d. positioning the exterior structure over the interior
structure so that there is defined a void between the interior
structure and the exterior structure with no direct contact
between the two structures; and

e. allowing the insulation and wvoid space to serve as
barriers between heat or force to impact the interior structure
and harm occupants therein during a fire or explosion occurring
outside of the exterior structure.

16. The method in claim 15, wherein the interior structure
is fully insulated and covered by the outer structure, thereby
protecting the structural integrity of the inner structure and
providing stable support for an upper module that may be stacked

and supported by the module from below.
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