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the house is formed the structure can not be easily modified. For example, extra openings for
windows cannot be formed without spending excessive amounts of time redesigning and
rebuilding the underlying structure. Such modifications can add significantly to the cost of

35 building the house. Another problem with these techniques, is that they may not provide
sufficient insulation. A low cost house is not very desirable, if the costs associated with heating

it are excessive.
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5 required to heat it. Summary of the Invention

According to the invention in a first aspect, there is provided a double
MoNocoqUW@esRIReE e structure, conprising: 10 a cor e RGIUSIS(ROHT
conprised of foam plastic presenting opposite sides and arranged in a
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15 selected from a set comprising double lock, single lock, plain, hybrid, double rectangular peg and
peg support blocks. Each wall interlocks with its adjacent walls.

The roof of the house is built using foamed plastic blocks which interconnect using a
tongue and groove method. The roof is built from blocks selected from the group comprising
of angle edge blocks, triangular blocks, curved rectangular and semirectangular blocks, and

20 combinations thereof.

To interface the roof to the walls, interface plates are used selected from the group
consisting of the interface-1, interface-2, interface-3 and interface-4 plates. Tie down rods
embedded into the foundation may also be used to tie down the interface plates and the blocks
forming the walls against the foundation.

25 Window and door openings can be manually cut with ease into the structure at the site.
Electrical and plumbing hardware can also be easily embedded into the blocks through slits cut
on the outer surface of the blocks.

The foamed plastic block built structure is then sprayed with concrete on its inner and/or
outer surfaces as well as on the foundation adjacent to the walls of the structure, forming a

30 monocoque shell structure. The concrete may also be applied by hand trowel. The concrete
contains polymer adhesives to facilitate adhesion to the foamed plastic and the foundation, and
also contains chopped fibers to increase the concrete flexural and impact strength as well as
toughness, fatigue strength and resistance to cracking. Once set, the concrete forms the
monocoque shell house structure, while the foamed plastic, with its excellent insulating

35 characteristics is sandwiched within the concrete, insulating the monocoque structure.
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foundation is forned having a | edge. The | edge spans the periphery of the
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20 FIG. 10B is an elevation view of a partial single lock block interlocking with a full single
lock or double lock block forming the base level of a wall which interfaces with the foundation.
' FIG. 10C is an elevation view of a partial peg support block engaging a half peg block
forming the base level of a wall which interfaces with the foundation.
" FIG. 10D is an elevation view of a partial peg support block engaging a full peg block
25 forming the base level of a wall which interfaces the foundation.
FIG. 11 is an isometric view of the walls of a square house built on a concrete foundation
using the mono-bond set of blocks. '
FIG. 12 is a top view of the foundation having notches and a side view of pafual double
lock and single lock blocks designed to engage the notched foundation.
30 FIG. 13 is a mean view of the partial double lock block engaging the notched foundation.
FIG. 14 is an isometric view of a double inverted V-shaped roof supported by interface
plates. .
FIG. 15 is an isometric view of two blocks having B sections interlocking with each other.

35 Detailed Description of the Preferred Embodiment
This invention relates to a technique for making insulated low cost concrete shell

monocoque structure houses. Foamed plastic blocks of different shapes are used to build the
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forns the nonocoque shell house structure, while the foaned pl as}]i C, \r/]vith
its excel l ent insulating characteristics is sandwi ched wthin the
concret e, WO982728i ng 10 the nonocoque structure. PCT/US96/20717

REPLACEMENT SHEET o _
2b Brief Description of the Drawi ngs
FIG. 1 i sorretri cally depicts the nono-lock set of blocks conprising a

plain, Siitef tikMtouse on a concRAHfoandAidY ia 2 xElnﬂﬁi&r tothat in which l%gs agé %fdz
'dgggffar | (ial ﬁldde@tgcgpfpgw §n gﬂ“&ﬁdgﬁ S Oéqgéﬂgg gq(pcr)fl'tshlenoamed plastic bkmk )
3 i 8onet rsnmatliry anié pan of thehfoutdution Besp my&iﬁthl‘i\,coﬁctet%@oﬁnﬂigl @ﬂoﬁ?ﬁb&ﬁé SGnérete

forma ik or a nono-bond bl ock.
depi cts en VI evvs g}og e |nterface 1, interface-2, interface-3 and

interfaced pl dbewallsge typically fermed-by using,foamedsplastic blosks having ampofsix different
i nt er f ac sh@pesNThe sk ﬁﬂép%&moﬂ{sadré fabelled for descriptive pufpoes a3 tht[s: tgnal% ﬁ:%iﬁr()r s

.V's?#e? r1 Dhip 1264 oS i 38 b hing 38258 dotfip eptangular peg 18, and the pegsupport20a

topl@nd 4alsendferiedvto as sappoot) blaks (FISES: daanido2). hall iblrks have tecsaleigbkness, for
example 2.5 cm. These blocks can be easily manufactured at the site using portable presses. In
addition, when necessary they can be manually cut with ease to alter their shape to interface with
the other blocks or the foundation. They can easily be patched or fastened with glue, screws or
pins. Furthermore, the foamed plastic blocks serve as insulation material.

15 With the exception of the peg support blocks all blocks have the same height. Typical
heights are in the order of 60 cm. The peg support block has a height approximately twice the
height of the other blocks. The blocks can have different lengths. The length, height or
thickness of the blocks is not important in describing the various embodiments of this invention.

20 Although the blocks are continuous, they are formed from a combination of any of three
distinct shaped sections. For descriptive purposes, the three shaped sections are designated as
A section 22, B section 24 and C section 30, respectively (FIG. 3). A section22,isa rectangle.
B section 24, is a sideways "T" wherein the length of the base 26 of the "T" crossbar is equal to
or shghtly longer than the thickness of the block, and wherein the length of the "T" crossbar 28
25 is equal to the height of the block. The C section 30, is a rectangle having a height smaller than
the height of the A rectangle and a length approximately equal to half its thickness.
The double lock block 10 (FIG. 1) is composed of three sections, an A section with a
B section cantilevered from each A section heightwise side. The longitudinal central axes of all
three sections are aligned. The interface between the A and each B section forms an upper
30 notch 32 and a lower notch 34. Thus, the double lock block has four notches, two upper and two
lower notches. The length of each notch is equal to the length of a B section base leg and,
therefore, as discussed above is equal to or slightly longer than the thickness of the block.
These notches allow for the interlocking of the blocks. Each block that has a B section
can interlock with another block that has a B section. For example, two double lock blocks can
35 interlock with each other. To interlock the blocks, one block is positioned perpendicularly over
the other so that a lower notch of the upper block slides over a portion of the B section base
leg 26 of the lower block. At the same time, the upper notch of the lower block will slide over
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FIG B8A depicts a cross sectional view of a wall having post tension tie

downs. FIG 8B depicts a cross sectional vie
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30, respectively (FIG 3).' A section 22, is a rectangle B section
24, is a sideways "T" wherein the length of the base 26 of the "T" crossbar
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el ectri ¢ dbinghincoRiShAE it hothed of kuirgscent 11 ght bulb, The
mt@’face 3 algd |nte.r .ace- 40243 é&? used in situations where two roof

sectl ons mustFor descriptige pupp 29¢ plates yiged along) the tergth of dhe anllszare
pl at e haseferred ab amy thealinearo irterfaet plates 62,t 62.WOTo accommodat tHeOk6HREs %Qamn

its u ppe intSdbd %ﬁ’éﬁ?&fa&:& ?Htéé Jaﬁciﬁ'tlt? gxpﬁgﬁﬂé {5% &sgxfl}f ed< gﬁr)]é[srgg(::té(;/qeé{ %t(ieast

axi s. per surface abou e cen
gut ter nQFET'n a .@‘iel‘ frrming grogves along their length, apwell 'as alongdheir avidtherThesal

aXI sis lmmlﬂlategmheﬁ&edmthebeﬁaﬁﬁerwé PlatesyS 16416 same Cross

Tocit ed on i [ Focdsk@fohs ardpRRGaty cnén add Shhes et eapn T ok S or
edges. | #@W@Mmh&wdmr@nm hﬂvez‘temVeshapEchopf istfoined by rectangolansliaped
i ncor por glogkoT4 ﬁa%'in%‘éhkféaeeﬁ g€y 76 L’E&chraﬁgleﬁgdg%hasl either %tdzngﬁ? 983£4 gP&dv\éPSO such

!'I

(e

pur poses, the intertacCe pl ates use ong eng he “wa

referred to as the linear interface plates 62, 162. To accommobdate the
corners (wall I nt ersections), the-interface pl ates can have any of
t he above described cross section_on at |east three adjacent edges

form ng grooves along their length, as well as al ong their width. These

interface plates are.referred to asThlhéheetéiﬂﬁquﬂ ace M akaset4asliekN 35
The roof sections are preferably e|t tnvert;aplal_\.(@baped 710
(FIG 5) or sem cyl i ndrical An—Tmverted
V-shaped roof is formed by rectangul ar s ape b1 ocks 74 havi ng

angl ed edges 76. Each angl ed edge has either a tongue 78 or a groove 80
such



- 6- that the tongue of one bl ock's edge can connect

wi th thewoogweepf another block's edge to form t hePCTVUS96/20717
V-shape. A semcylindrical shaped roof is fornmed by curved rectangul ar

bl ocks 5 having a groove 84 al ong one of their |ongitudinal edges and a
tongue 86 on the other such that t he tongue of one bl ock can engage
the groove of another block allow-ng nultiple curved bl ocks to be

connect ecthatdhe tongue pEonebloek's edge ganLonpec withthe groove of another bloglgis edge to form
al t er nat ethefiesHedeV\ishage) eA%@ﬁﬁ@ﬂnﬂﬂd&ll shaped of i< fimed byWuiksl fetRRb@as bligks

sermecy! | L CAl RS oloha 18 bF e SERBEMER gl g Bh %gsgguogﬁg el f gund

V- shaped thetdngue¢ of eneddckreah engags tigagrosvadfunothey bbmkwébdzmg multiple cunved blocks

simlar fl%%&'&ﬂne&@dr{ocfohﬁ%@&erﬁ c?_pw(,ﬁﬁa 6) may be used to close the
ends of a sem Cérl ngdr ter Clop?“ ar. bl ocks may be used

to close the dRdn gte ¢mpo ¢ semlcy indgeal can be formed frgmpa;single

the str ucgdnﬁleymidﬁobppi&eusm atfoitheg eiﬂbadimmtpme pbefinay bb qosrer roand fdahaPRal®2
S f or med V\nthaledge 94 prOX|rrate|ts periphery (FIG 7). In
esse!Rce 1edgie creates a in the foundati on, where the

t hi ckness of tFeclessihgiendsofia uyeﬁsébfpémpa%mqf;mgﬂar blacksi&d (FIG. 5) may bevsadon
96 bor derﬁﬂa@imﬂa} fﬁmﬁ{ saﬁﬁam%ablo&lacsm QHC§986) hag u@eﬁseahsré:lbsé #1406nds of a

defines the p odi nent ,

f oundat i oﬁ’%c?'ﬁ’é‘éﬁwaé e p(é‘éﬂpef 85&'8“7 Elof“g% may beéﬁe&]m close He' ends r‘T’?ﬁH ALEEF O
gal vani zemboffs.e down rods 100 (FIGS. 8A and 8B) are built into the

foundation o it HRERAL of e/ ike 26K U folined kst MGKs! & RiMrkdifioh 9946

approxi mately equ |c ness

thr eaded  osmed mith #ladge Sf proximete YJEIG 7 dp &pspare the ledaeicientes a "step”

f?undat l g{h ﬂfr fdtﬁlﬂleﬁon,Aﬁl%érB&hélthi&En&h rqf?ha feundatioti is tstepped hp Reandi mlcker .
pl astic ocks, S . re drift

Phe -t hi ciaon 6 Perdsch bl inper Phpiiray fbn . T bty L o

t hr eaded e@ershape of the house. In analternaie e einb i foundationavitihang @d@dgens Somtesh

areogescribed herein relating to the building _ of a square house.

e o2 ! ieadedabanized i doapen L0 IR, BA s B piilin e rpunintin

To build pénphaml ﬂnmier sedtionsit)a distarive diom) the 1édgerapptaximately e'qnaI torlmlf the thickndsk

a | edge 9 ggag e %P Qllt}'?fsk

cut in half a 8%15 |ts ong%e I na sagl(r%%‘ﬁ{ u%o tfé #&4 Qﬁ OC%rL%gVI n

i ts not chioundationperimstea, AsdRpchouse siructure lﬁb\"éqﬂsm%@e&w%ﬁlaﬂ%blp%bo‘%éﬂ

t hat25one gt drilled Pertieally (aiphtwisé) thfbagh ey bivkné s ileciglocks¥axllowfor penetration of
nonpr ot r uﬁ Sﬁmg?s ct | on of the bl ock is perpendicul arly engaged by

the B sec single lock block 114 interlocking the 3 5 t wo
bl ocks. | n or d¥éariqus embo@mﬁﬁﬂmr@emqnm@mﬂsmnhedﬂr@mmeéﬁm tpithé:building

| edge, thgrq :Q%ﬁﬁ{e HoRbd. However, as 19%11! be ob\]iouﬁocb'iﬁl%ﬁﬂleﬁfmftﬂ'éear@ {BEE&hbOHinRintd 428

single lock . block is cut awa I nterl ocked, the
two bl ockEPRIEbe R 53y SiAge Bouts HAYing ppiicular walls
-7- 30 To build a mono-lock wall square house, a foundation 92 is first laid with a ledge 94

forming a square (FIG. 9). A double lock block 110 is cut in half along its longitudinal axis.
Half of this block having its notches on its upper edge is placed heightwise against the ledge such
that one of its B sections protrudes beyond the ledge. Next the nonprotruding B section of the
block is perpendicularly engaged by the B section of a full single lock block 114 interlocking the

35 two blocks. In order to accomplish this and to prevent interference with the ledge, the lower half
of the "T" crossbar of the B section of the single lock block is cut away (FIG. 10A). When
interlocked, the two blocks provide support to each other.
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Next, a plain block is cut along its longitudinal central axis. A half

plain block 1 12 is then abutted against the halfd | o | ock
and the VS22l nal |y, half of a single lock block 115 5019&/%%5,1%{7?,[ ed

agai nst the half plain block and the |l edge so that its notch is on its
upper edge. The bl ocks have | engths such that when all three pieces
are set against the |edge, the B sections 24 of t he doubl e and

l e | ock .
Thrge. | O°¢ PRBrapBiticdt g‘*%ﬂg L“*@“?d*ﬁ?%@ﬁﬁﬁf ks, A Hae pliy bfocH i 12 [ e
| evel of abytted agaipstdh the ledges Hinaliy, half of a single lpck blockd 15
%ﬁ 5 gr megk #lﬁiﬁfwtdh gﬁﬁﬁ&aﬁl I Qﬂsa:ﬁfbldw dndhhelddge sd(ij)tliat Iit@ nbRUGS 68 it uppér edk@ The
e ase [ \Wa, 1 S er enlcua
second \NQP i‘ %Ia !ﬁ?ﬂ Sheh thd Pwﬂhfgﬁx&uge S48 58 a@“‘"{i‘%"g@e g“’ﬁ%f*f‘mﬂpﬁ%
212, a f ofthesonbje end single kek bincks protrilé beyonditheit tspective side théledge. These thiee
first th f t f
Such. t ha ook f°ﬁmﬁb£%@é‘*éf°ﬂ3§|ﬁ%%”‘b‘??’ﬁ“‘% j’? Lé'j: %ﬁ“.ﬁ’ﬂf‘%‘?@@
with t hel%qﬂr?#elé?ﬂtﬁéﬂw if fogmed ying blo Pt IR EVaTFROMeN.|
E: nl;ﬂke :cock bThebaso bf ﬂlbdutdfwaltﬂfwa&llnch mtp@rﬂepdi@&ldr rethefirsttandGeddr wallsS sl
ocC (0] .
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doubl e | blackn? e kThefiest ﬂs@wfr@ew hlpcksraze s«t:tlagamwbe &;edge @lE the fosndationGuch dmy .
The the full ASAbleQYE bIBEK HEthE ehifd Walitbrldks wmhmela #ckDlodkofthe first

he r everil abd dithiksitgle [tk R o B wall mteﬂ%EWe srm 158k eng blagkiog
t o Bui | d therseconsbwall. e’ﬂelhalﬂsutglmldcklbklckéhé lspwnmedaiekpﬁnﬂlmﬂaﬂy and slid undmethee

sequence gf deeiaid d¥he ‘?:Jubtlé‘ﬁbk deEk&ﬁt’éﬂ %tﬂﬂ?jfdlﬁd’&ible 168€ b ﬁ?%‘ﬁ%

f ol | owed our s are ’bui
to a suf Pr¥lexel #@WWE\@W%MP el'to ﬁyg%ell,em ltmlﬂzf sampmamh
wal | wi | las thevthirt avaliebue witht thel seviegselseduienbe oﬁklsclschh that the height of

all four wall Ne %( ﬁﬂ"iﬁh ks are uﬁed to P\Pldt m}e%%&%k@f;gg#&%é’&g& &a@@ lﬁ:égﬁlg;

provi des | ater suppor er_suppor

st adfer i mRyersssequence than fbﬂr m@ewypé@gbpsq)lemlk Thesameapproaph is fmalpmd with the
I't shoul ¢hikPaitPioRethiwdls. (CiRe) @k Wallkare E\hft@o R SufFieidnt héiﬁhtﬂ ﬂxeqagilléwfe@g 4>5U ofthe

nmbi nat f I m
o oot B ol i B B S BRSS! 100 S g e
bl ocks tdsé¢quabr| ock with the doubl e | ock bl ocks. I n an
alternate enb eﬁ@&?% Fubi§
bond set?gé dflhglso ks él ch%@?ﬂggl%ﬁﬁﬁ%ﬁﬂd‘l&lgﬁ{gg rec%rasrl\lga?

e3f5 and‘ﬁn@'@v’sq‘}g (StagBeiREI8e saqnepes ¢ etypeso losks wgd avithinawalk ¢ he fir st
wal |, Iha:f hylirshdukiise sited tiat tiectvalgcamdalse be bhileding 5|diﬁ'ére1it|ldmﬂniii’cﬁirf of the
centra Ngi a
he | overigripte bl Fareabibl e wall e AT3aT L5RRG. B bhis Clpid gy pibcks
renoved. amhpo singledock hlogks to ipterlpels withghedouble lock blegkspendi cul arly to the

foundati on t hinwdlteRfats érﬂébd%ﬁéntf fHe'Barhelsg w& haegefdan%%ﬂrlc ﬁém% B theslg 8ot setd
e eve

a1 10 5100t Blacks w&m&ghﬁﬁﬁw GRRb e ar'Tg A PesapBet PlogkhoTa i s e
agal nst theebassueveltafdhe firsti ywallwhalfihjbrid xddamtblorectangulanpegiblooks split along thelr

por i on LR #‘%“?ﬁ‘é“ sl it ug AR S ) 0““%1‘%*""3"’%?’“9%%

i OSI "
agai nst 1"% sgotign's ¢ ﬁ'é!sf ag\imoyedy oLhi them to(he%%tl%ﬁ
136) pe n@bnpahmulaﬁg t@ (Het foundation thihndr seéudmmfmauawef ﬁotblh o8k withrthetbdgy 34 he
| edgye |G 10C). A half double rectangular peg block 118 is then
po&honé%lagal st the ledge with one of its peg's penetrating the

first peg suppbetfimst bloekfofdhe thase tgvak ob heoitst avalingll Gaisuformed using a half hybrid
hybrid blgsk 114 &mlgmwse{agﬁn&me%@d&ﬁ&f!&d&@%ﬁm@&&ﬁoﬁﬁf&ﬁm%gcwﬁhay

to the other peg of doubl e rectangul ar peg block in the sane
way as was the first support block 120. Finally, 10 anot her half hybrid
117 is fitted with its peg penetrating afiel abutting the second peg support

bl ock and abutting the peg of thWThe | engt hs of the

bl ocks are chosen such t he section 24 &he second hybr| d al so

protrudes beyond the | edge (FI G 1%s ShéetHas Pﬁﬁ:"‘“‘: T EAE g%ﬁ%ﬁ
| sup EQE; a

square peg bl ocks of shorter length bor t
be al so be used.




15 The sane procedure is followed in building the base of the
second Wewylo 9839291 The third wal | is formed using ful i’c‘i’h@bkﬁoﬁ?d
doubl e rectangul ar peg bl ocks. The peg support bl ocks 220,

however must have a portion of their | ower sections renoved so that they
may rest flat agai nst the foundation while providing support to the
peg blocks (FIG 1 OD). The protruding B sections 24 of the hybrid
bl ocks f dheredge (FIE. 4 b).r Al finstipegisuppmort t2(kblack withfits removed ldweg pafion is Eosmoned
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have hal fmultiple,doyble sqware peg; bl@pkm%smgemngthamm additieral sepgiort I&gsldocksonfm be

base | egalso be used. r enoved. The base of these bl ocks are p03|t|oned W th

th I 325 f at th th t
T 13 oos bar o 138 gtk propetSit follfived infiding hettase fline secbnd Sl sy o it
not ches 3%l i§ forded vSipg fult hybrid apd n‘leuble mtartmlamp'eg blmkm Thessgrsuppere blceks 22g.es
d I f
S[:,OV' e 221, howg@elbﬁﬁ g gd?ﬁ i un%er E&tﬂ%ﬁ? rhd\ed ' RS &%sfﬁ%t

nex ree embodj nents are. se
use of t 1Againgh qm providing synpogttp she-peg bloeks G- mﬂbsmﬁgprm;dmg
proper rdbfsectionsc4 &ﬂ'CiheW@lblndV\blobkd)Q?omﬂﬁ ahé Itliigd avadl ﬁﬂéxﬁ)okoﬁrith the protrudm

gnt faces 8+s%1f c@ﬁﬁe ﬁ}lb?itdeﬁoé}é uséd & théel)ﬁrét"alx!i i Salls. Thisites B&%ﬁg provd&e

ock can
-9- wall lateral support. Hurtker suppest is pravidedly the peg suppodridecks. The same Ipsoondmie
t hei Ir Vﬁ'lbfcﬂbﬁ@ﬁlﬁaﬁfiﬁ{r@tﬁef&ﬁ}ﬂé vF?ptﬁﬂﬂ 'I'lféremamder le®éls Bf‘ﬁtelv?dlﬂ Bﬁtt
singl e or i.ple inter at es . 0 eng
of each \ke'{glk \kﬁ%vxe ﬁ‘f'@ﬁ&f%‘% Wg flgné/nﬁ’ﬁger E?Hﬁjdofslﬁ?&% g)r %@el s
pl aced ethied ared fom‘th walls must bdnsplitonl hmlf teinaintaih ithecsatrecheighy tithgthe five and sedorded
intgsnal st he house walls 58 (FIG 5). Corner interface-2 pl ates,
64, havi ng groo%{ga1 spanni ng their length, as well as, half of their width
are ep Alterpate cmbadiment also uses mongripek blogks. dlowayer, thedoundationes
have t heidoegnatuesa ledge) butigittich hiag notches 330 dr@uialtity p%ﬁﬂleﬁér (msnz) hghé diﬁ'eréﬂb@' r

dt h. 1
o1 ooves QETEREn this SRR 4Rd o Bb mbho-18 biNeH thbtiment Hfatthe ba% A s
to protr tmdlw? buidtwith Sull amd Eﬂlsl!{y splitsioubleHeck Hpeka‘%lcﬂeath single lock blocks 3ii|4e
in B0ace T spﬁbarockmav%iﬁwo?mayt&er iANselchiénd A :mfatfdt@h sg&tgﬁp@a[se'i

groove 5Q and e uIarI cou etie
Then. Ct ndePBYet- e buw off SeReblopks aif psrionel] with ther avyercdsed SRS diph anctte
coveri ng fotmdatioh awith ntheiroB nseotjons' d‘ﬂhcmssbarsolz&treng@lg ahd .infeplocking with the

Once the f&ﬁmﬁ rgpkﬁ aI vani z
r ods. %&ﬁ%gw l§§dAon t%gm\?gﬁggte rods%h’@ﬁé &CT V! e
i nt erfacél}?ﬁ‘étf@%m&@]é’ichgllg theisaly t hem down agai nst
t he35 oundat i 0The nex{ ste hﬂﬁlﬁ%& %nﬂﬁaﬁﬂéxﬂ?% seIe‘éﬁhéﬂxE%s@Bf 2! P68P irt&dace or

t hr eaded ar.e, _use for ost te Each ost tension
ti e down “I[‘tggﬁ S lgtgs an chbsi R #TIRE T¥Bu m°8r‘?§°e}? Wﬁm&@%b %9? e roof,
opposi t e intarfaces2 intefacs plaes A2 c(l‘?l(fr M) wilkrlst useds (Ariatebfacd-1 tRse of blbekt cart Ao be
foundation in the same fashion-as with the previ ous enbodi nent. The first
set rods are shorter such that they penetrate a portion of the wall
hei ght through vertically aligned hol es *07 which are drilled in
the wall bl ocks. As described earlier, these holes span the height of the
wal | as well as penetrate through the interface plate roof groove.
Each rod fromthe second set has a stop, such as a nut 354,

t hreaded on one end. The rods 101 fromthe second set are installed 25
through the wall holes in the roof groove and subsequent |ower bl ocks. As
wi th the previous enbodi ment, a rebar 353 is routed in the | ower
portion of the roof groove and is perpendicularly coupled to the
rods proximate the stops. A concrete coIIar bean1355 |s then forned on the

Y o 7~~~ o



Once all rods are installed, a rod fromthe first set is aligned with a rod
fromthe second 30 set. However, the lengths of the rods are such that a
gap 360 SXOS8ZTMWEtween each pair of aligned rods. AGHUPRWAYe 362
havi ng threads at each end is used to engage the free ends of each pair

of threaded rods. The internal threads on one end of the turnbuckle are
opposite of the |nternal threads on the other end. The threads on

d hed he.t 5 t d
one.end S ehd B e A B v o 55 el o,
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praotruding necessary

post i onthrongh theswalp hgl@s &5t theiseof gmav@enchambgmmﬁlome@ bms As with the preiouse
roof gr oemBodimeht) & rdbat 338 i is routed in th8 IdwérHopidrieRh®cdf gfoovEhad érﬁh@mmy

For med bSO g BEREH e aaﬂé*naéﬁ‘%%@?éﬁ%fﬁbwgﬁ%éﬁh@# e o i 10,

25 s h ppetidn of ’dns koof‘gtme eizdasmg theaebar3a8 @add abutting therlowet suifade off dpetops@50.

edgec)s/rlr L ggeso ?ﬁglgs ec% aerrolalsﬁguﬁ aﬁﬁcratas%t ahy ed amﬁla%d%m ltﬁe écg%d
“—Jt i andth W&Y» kegﬂlag Qs aTR Sug afeagap 60ex:sts§etweew\ﬁaéahn' fr ‘?s

| n pl acerodsied turnipeckia 362 mganheeads bt éaeH end is ixed to efigags tiey fresieddsafRach pair
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i nt er f acthrgadg en ﬂl@mmr@né The threadsmy qgee@dtam watghed tothe threads on thedfanst segof
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r ture se 1S wi ndows

ot " B Shgbyukleds sisted it obs diedtie it Burall OB LEPRE oF FadBPRF R He fgvecd
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cutouts in their outer surfaces. Next, the foanmed plastic 35 bl ock
structure is sprayed with concrete on its inner and outer surfaces. The
hori zontal surfaces proximate the walls are al so sprayed form ng a
continuous layer with the |ayer sprayed-ijga the wal I's. Single or
multiple | ayers can be sprayed. It is preferable, however, to spray
mul tiple thin




| ayers of concrete wherein each layer is allowed to partly set prior to the
appl i catwgsg;{] §he next | ayer to minimze slunp. A tpoaessérohizn

| ayer has |clkness of approximately 8.0 nm In an 5 alternate

enbodi ment, the concrete |ayers are applied using a trowel .

The sprayed concrete contains a polyner which acts as an adhesive to aid in
t he adhesi on of the concrete against the foaned plastic bl ocks and
al so corgraove fercingpibd interfaes; platesiagainst av wall blocks @sd the feundstien.cgenerating a

o A L b s e e
cofcrete, ?'1%‘ ﬁe&m%ﬂ(’%eqt q"b%&&iﬂ’ “%‘F&Frfiq 1@?1@ trgiﬂﬂ\‘ePﬁﬁ
to whic furaqu'deﬁ teethe doundationreX firther embod1menbnmnrmdnesit1ddmwng asiwellrag, bonding
The ChOp&eﬂe{)AQEi%\?el%fo%ﬁQﬂﬁgt#’ﬂufaﬂg concrete during mxing. The fibers, can

be nmad asti ¢ | ass and natural (cellulose) and
ot her mat eri a¥ext tbﬁ]tpoﬁrl%lmpﬁ aEPé‘“‘-ﬁ BtV PYIpesss, an mverteq)}l shapgd soqf will e
f lat, Crdegaﬁsbd 1 shettodnomased sided foiia) gﬂw inlertedoV @ad twe bidngale verical sidés §8 cm

20903°, aoskih ”eéﬁ?@ﬁ L W&%&#&m%ﬁ@?ﬁ# lesP S anae gLt

s t r engt hblocks7gtwhistsinterbock guith sach ether bsing d tonge gronvsdype of connedtione rEheledges
The aggrm%angﬁt dgg“ f ShCardgled ) wléme aoéswﬁ@uﬁb J&%feﬁ%itﬁiﬁé c

and at ex can Qxl es yiTers, can
al so use@ngygoipnethes the e&lggg(of;g twob k%?ﬂé’%‘ 3 F‘?ll“t‘t;‘? eTl}et%Pg es@iLhs ve
propert i &iges bﬁﬂie&ﬂ@dk@%ﬂ eheblock letgtharare clises suchshatawhdinthe blocks are matad their

bl f
teng bl % o) b5k WlpaSld YD efbade ME fnfdefcB Bfhe Rl Braoved 80.°% MBAL Tdrfifea
freeze- tm;d areoppnngeted ahpngend fosmingthe dnveged-shaped rooii_m aye pesitigned
8’:” a![ ﬁ Otof éigagé tlﬁ?fd‘oﬂgfbo%é §ithe %htkﬁ'bé ateélBﬂth@ rﬂiﬁt”ﬂnﬁ seindewhlss with their other
ce e C e sets a COI’]C CcO u
384 can ¢ Cfr?s& o, fhie eele et O‘e A stisat Slath 577 TR, S g i O
(FI GS. 8alloswscthel)to slide into the verucal Mﬂﬂbd u'mftgrw‘@cﬁ!h r’Ehehesiges oftheroofrestragainst
b
oo 2““*7 e%éérﬁg?‘mﬁﬁgﬁﬁﬁﬁéﬁg E‘*’“"“S @8%*‘?? 380 may ha o/ llod ot she
with or edgesto accammegate the pegtruding tic down godsoif agcessaty. o, Qmes the Nashapsd isfer
val | t\/\pbsm’tﬁi‘ shetiise db’ﬁtﬁe &Eanghm\ma ed block 801is Slidintd the rbof grobve @ﬂtheaimbn

Tt W it i S0 5 il

engage athemselype be fomedebad multlple blocks whieh witent ﬁﬁ@é‘? sogﬁheﬁ form aomlﬂézlﬂé'hd
bﬁ'ZBQdS Uﬂﬁ?é& 8fhckY l’lh@ﬁebElHéléraréVﬂ'lalrt]&l toftHé id%ft@ipvesgxaf)é&ioﬁf Ed%e surfaces 7 'Blkgmn
shaped r SO S ese, roof s can be” si e bl ac |

bl ock fo as shown ig HIG. B4 1fa SaRichfis °3Efﬂ°gf then e ‘b’i”iﬁfé’ﬂu@@
enbodi rremsteadhaﬁmahgwllarahemsed tas shdven in FIG. Beopl e sk| lled in 35 the art and

LFERRL5, 2 Whgh ekl T T o 92 i B8yt

alternatives an
meani ngf POKinate e intesfice plah theseoPFREeppoYides path frgm the outer roofde e concrete

in \Bgnt | OfollalBéanewithinlthe roof froove bfthe inteffaderplate) Colicrat ib umlsgraya@ tlﬁbﬁgh these
use

For inst %e@éngsthogg% ‘h%vmﬁéf 1th‘lfr‘l){‘}cr(‘iteocrdlo T ‘shape not ches, i nst ead of
rectangul ar rfdneshte, stoughure of the hause és builtwsiag, the foamed plastic blogks, stindews and

enbodi Megdeys 430t Bt o m@ fo'amsammcb UElettridall Al nﬂibiﬂg heware E&?E{Bd; be
g![ ﬁi :MC nggﬁ;hdégt%% [bﬁfg:a(ﬁ Exgp ?xggﬂ;tgﬁts in thce:?rnocurtt(aart surfaces. rﬁe?xt “fhe 6I‘Xame«i) plastic
35 block structure is sprayed with concrete on its inner and outer surfaces. The horizontal surfaces
proximate the walls are also sprayed forming a continuous layer with the layer sprayed on the

walls. Single or multiple layers can be sprayed. It is preferable, however, to spray multiple thin
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bl ocks. Sone of these prefabricated panels may have a | ayer of concrete

pre-applied on their outer surfaces. Wen using sucggpanels onIy one
| ayer of WOBAY2BPE nay have to be sprayed or ot herW|

their outer surfaces. 10 15 20 25

- 13- CLAI M5 X 1. A double nDnocoque
concrete structure, conpr|5|ng a core- structure conprlsed of

o e AR e RO o OO HRSSRE B

core st rlay(:menmlmizet p. eécthpllc loperdas adhickness bﬁmprmamattﬂg 8.0mm. Inan

CORCT et ex)ihRitt einBBaRIRAL, RE Boriteett lr@e&%@ hplERRRRRAUFowANCT et e

structure. The sprayed concrete contains a polymer which acts as an adhesive to aid in the adhesion
of the concrete against the foamed plastic blocks and also contains chopped fibers to keep the
concrete coherent. The adhesive character of the polymer also helps to minimize slump.

Preferably polymer-portland cement concrete, also called polymer modified concrete, is

10 used. This is basically normal portland cement concrete to which a polymer or monomer has
been added during mixing.

The chopped fibers are added to the concrete during mixing. The fibers, can be made
from steel, plastic, glass and natural (cellulose) and other materials, and are available in a variety
of shapes (round, flat, crimped, and deformed) and sizes with typical lengths of 1.0 - 8.0 cm and

15 thicknesses ranging from 0.005 - 0.75 mm. Steel fibers have been shown to significantly
improve concrete flectural strength, impact strength, toughness, fatigue strength and resistance
to cracking. .
The aggregate in the concrete is sand without coarse gravel. Thermoplastic and
clastomeric latexes can be used. Epoxies and other polymers can also used. In general, latex
20 improves ductility, durability, adhesive properties, resistance to chlorideion ingress, shear bond,
and tensible and flectural strength of concrete and mortar.  Latex modified concrete (LMC)
can also be used. LMC also has excellent freeze-thaw, abrasion, and impact resistance. Some
LMC materials can also resist certain acids, alkalies, and organic solvents.
Once the concrete sets, a concrete monocoque structure is formed. Lighting 384 can then
25 be added in the light grooves 58 of the interface plates (FIGS. 8A and 8B).

Note that a square house with no inner walls and a single roof was described herein only
by way of example. The present technique can be used to build other shapes of houses with or
without inner walls. If a house, for example, has an inner wall, two roofs can be used as shown
in FIG. 14. In this situation the inner walls will be fitted with either the interface-3 or interface-4

30 interface plates 162 which have two roof grooves. Each groove will engage and support one end
of each of the roofs with the other end being supported by the outer walls. Furthermore, flat or
other shaped roofs can also be used. These roofs can be single block or multiple block formed
roofs. '

Only a few of the preferred embodiments have been described herein. People skilled in

35 the art and technologies to which this invention pertains will appreciate the alternatives and
changes in the described invention without meaningfully departing from the principle, spirit or
scope of the invention. For example, other shapes of interlocking blocks can also be used.
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20 2. The doubl e nonocoque concrete structure according to
_clain11,gw?ﬁ&£& each | oad bearing concrete shell is conpripgqdusesneri9f at
I'n

| east one” ayer of concrete having a thickness of approxi mat el y
8.0mm 25 3. The doubl e nonocoque concrete structure accordi ng
to claim1, wherein the double nonocoque structure conprises a

wal .. 30 4. The doubl e nonocoque concrete structure according to
cl ai m 3Fof instatick, Blboks baving esunded onciher shape nptehes, insteatl o€ ravtdngular notches, can 5.
The doub] e,monogcoque concrete structure according to claim4,
|nclud|ﬁ6°ﬁ§ §£ for tying down the wall to the 35 foundation.

Inoﬂmrenﬁmdnndﬂm,m!neoﬂﬁﬁbm% simAychecils usiog prefebiricstad foamed plastic

aCCOf di gsnéle rather thart bRICK. 4CoNk1ele 95 el spha3ad lor BfRrise tabﬁxmetp%nab &hdRr
i ncl ude 1 nuous, l.ayer of ,concrete nt ul ng onto
f oanda Dlapks. Somg gf sk prEabERHIEL BRI Y Bt BBt Ectzehs Preapplicd on their

7.  The odten sinfacesn Whep singsuchqianels onlyodner leyar of (codcralg thay have to bel sprayed or
wher ei n pg;wkgg &fﬁkﬁﬁmﬁ?eﬁd%&£UCture conprises a plurality of

f oamed prastic OCKS suppor the foundati on. 10 8. The
dobl e nonocoque concrete structure according to claim7, wherein
the foundation conprises a | edge extending around a periphery of the
foundati on for supporting the bl ocks interfacing with the foundation.
15 9. The doubl e nonocoque concrete structure according to
claim?7, wherein the concrete structure conprises a building havi ng
wal | s and a roof and the core structure has the desired

15

20

25

30

35
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shape of the walls and the roof. 20 10. The doubl e nonocoque
concrete structure according to eLaJQQ\, wherein the foaned plastic
bl ocks f OWAMBREMal |'s in |l evel s and a | evet—ef-each WBFT/US ocks

with a level of an adj acent wal | U” 11. The doubl e
nonocoque concrete structure according / ///Iﬂ!!’/gmlr?/”/v\herei n the | ayer
* s
M

of concrete over each of the opposite core structure
ext ends mﬁfgecwhgn to.form a sel f-supborti ng nmonocoque
concrete shell. * 12. The doubl e nonocoque concrete structure

according to claim?7, wherein the foam plastic blocks interlock with
ong anotjher . A concrete monocoque shell house comprising: 15 :
REPLACENMENT SHE 13 The double nobnocoque concrete

T . .
struct ur%"%?g‘?‘wéwt‘%“; claim1, wherein the doubl e nonocoque
struct ure complurskity ofiblocks, supipoetdd hy thecfonndegionpfopmirgthe sthuctuewifitlsh lgise; and5S

L oine, Sou by BRARERNOVRRH S iohbdd r s B e block Bl et

wherein the I o ear| ng ¢omponent conpri ses
15. The ¢Rptigninganibe atig/progirgate the plocksefoxming aidenble mongcoqueishelin 13,
whdfei n the | oad bearing conponent conprises a roof of t he buil ding..

16. The doublse nonocogu crete struycture accofdi t . lajm1,
wherein the czgncr ‘é("ﬂ:ggtF 3‘?,%5@‘6’ %eilﬁmflfeb%gr?.‘:ﬁi({sm cqgim?where@fﬁe @r?g]‘%iﬁﬁ?bl e
nonocoqufabdeated from foamed plastic.accor ding to claim1, * wherein the
concrete is fortified with an adhesi ve. 18. A nethod for: constructing a

bui l ding, cqnprising 20 utilizi he doubl e nocoque .concrete .
structure of %cl ai %‘i ete monocaqyeshigllhouse ?&fe%ﬁg@ﬁiﬁ“ ﬂf”hﬁﬁén thei foundagion
19.15A nme¢dmoprises £ tedge rextendihguiroandnti periphery ofi theefomndation fort supportiing, blocks
conpri Siﬁ%fa%ﬁlghwithﬂ'ﬁft)'&ﬁ({gﬁaﬂ a core structure of foaned plastic in a

desired ape having opposite sides; and

4, A concrete monocoque shell house as recited in claim 1 wherein the blocks
interfacing with the foundation are bonded to the foundation.
20 :
5. A concrete monocoque shell house as recited in claim 1 wherein the blocks forming
the walls are tied down against the foundation.

6. A concrete monocoque shell house as recited in claim 5 further comprising a
25 plurality of two rod post tension tide downs for tying down the blocks.

7. A concrete monocoque shell house comprising:
a concrete foundation; '
a layer of expanded plastic foam having inner and outer surfaces defining at least walls
30 and a roof for the house;
a continuous layer of concrete over each of the inner and outer surfaces of the plastic foam
layer and continuing onto the foundation adjacent to the walls of the house for forming a self
supporting monocoque shell. '

35
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applying to each of the opposite smle&aJ\Ler of concrete to form

respect Ié’%%ﬁz beari ng concret e shel | s thereby T ctT/useenehaybl e
nonocoqu dte structure. l"m he met hod accordl ng to
claim 19, wherein, the a ”’ z{’ des applying at |east
one thin |ayer of concrete to each of t |te sides to a

t hi ckness of approximately 8.0 mm 35

16 ' 8. A concret@hondtuzueshélblowsecomprisingt o cl ai m 19, wherein, the
st ep of ffo%arggng the core structure in a desired shape includes

form ng a estructurelnashape of a wall so that the double .

monocoque carplvsality ef preformed foamash plagtis blocks fonming hestygtyee otthe ho

wal | haybfigafe Q%bf HeRds ﬂwbbmoﬁhehé talls in levels and wheih a éWebof@ichashll
o ity B el oA RO BT @ o T e o g
the core st ralayerof comretle@vemachexf ¢helioner and putegsindaces of the foamed plastigblocks e
et N0d_AGHAAL D whils ohd ridEand Y8 B tdni R REbnk o the blockd R foitAngLSelf

appl ying at T €ast one o e concrete s as a conti nuous | ayer
on®o th@mumqnéwtqwenewuﬁéh?ﬂ ‘ng a self- 15  supporting nonocoque

shel | . The met hod according to claim 21, including tying

He]te hod acc o rd |b In S r‘l’&(’gq#ﬁeffégl" exrggﬂgh%tqﬁg H&&%té foibll hovisd c?mPnsmé %r?%setewe

structure. |ﬁouhmges<=dmm¢fmjmdﬁ€0n§ore structure froma plurality of
foam pl asti cufldagK §h quse stcture on a &funddtich ﬁ@ﬁé@ﬁhﬁﬂﬁ?bﬂfd&ﬁx mecrad ahdn 19,
wherein the ste orm gcgthecr ct rel"nﬂﬂgﬁ(‘? IHO ,thg
core struct (ARP ngal\ﬂyqrrp 1"83%?’% YRS %kﬂ'ﬁm P ARE]

anot herand a portlon of theXdunditiontrearithefblockss faroing mgomrumdoubbgnonmmue shell:
form ngy, @ﬁs tSﬁ,éucture of foaned pl astic having opposite 30 sides in a
desired ape of a |l oad. bearing conponent of the bui | di ng; and

applying to each of the opposite sides a |ayer of concrete to form
respective | pgd bﬁ&ﬁétﬁ@d forforming & hnbsodueasontaetd shelli omse as reciteddnilolaim 9

TORPC O Wherein fHe e ep otoiamﬁ%%réoﬂgre‘f OfRa&RTh c%tnp&ﬂ@s the step of forming a ledge on the

foundation perimeter for supporting the blocks interfacing with the foundation.

e D

11. A method for forming a monocoque concrete shell house as recited in claim 9
further comprising the step of attaching the blocks that interface with the foundation to the
25 foundation.

12. A method for forming a monocoque concrete shell house as recited in claim 9
further comprising the step of tying down the foamed plastic blocks on the foundation.

30 13. A method for forming a monocoque shell house as recited in claim 9 further
comprising the step of building each wall a level at a time in sequence with the other walls,
wherein a level of each nonadjacent wall is built first, followed by building a level of each of the
remaining walls.

35 14. A method for forming a monocoque concrete shell house as recited in claim 9
wherein the step of applying the layer of concrete comprises the step of spraying the layer of
concrete.
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REPLACEMENT SHEET . The nmethod according to clainR7,
wherein the | oad beari ng corrpunem rs—a watt—ofthe buildin

29. The WaMWEd2MUccording to clai m 28, further includi n&CT@S%I%pH m ng
concrete foundation and erecting the @ i”quHI I“!l f oundati on.

30. The nethod according to claim 29 down t he wal |
to the foundation. 10 31. The net hod accordl ng to claink7,

uherein the §50adifhethod for GtinB% fioHBYBHH borlcRetd siediHoudt corifridil bl itdps or: -

Q

forming a concrete foundation;

erecting a house form on a foundation using a plurality of foam plastic blocks selected
from a suite of plastic blocks which interlock with each other in perpendicular directions; and

applying a layer of concrete covering the house form inner and outer surfaces and a
portion of the foundation adjacent to the blocks, the layers of concrete each interfacing with the
foundation for forming a self supporting concrete monocoque shell house structure.

30
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