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apparatus for precast and franed bl ock el enent
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This application is relatedito U S. Provisional Patent
Application No. 60/417,065 filed COctober 8, 2002, and
clains the benefit of that filing date. BACKGROUND OF
THE MbbHeNEndMpphratas éddprecadtiaadiframed bluek klenid¢ritsonstruction
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conbi nati on of those blocks to create structural

el ements, and net hods of manufacturing, assenbly,

L nfiguration of those bl ocks. 15 2.
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m nimze costs mhile upholding their first duty to
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building blocks and precast or framed floor, wall and roof blocks, the combination of

those blocks to create structural elements, and methods of manufacturing, assembly,

disassembly and reconfiguration of those blocks.

2. Description of Related Art

Various types of construction are known in the prior art including wood framed
buildings, steel framed buildings, and concrete structures.

The majority of structural design decisions that are made in conventional practice
are driven by cost; there are enormous pressures on structural engineers of most building
projects to minimize costs while upholding their first duty to ensure the safety of
structures. These pressures tend to minimize the structure in many buildings. This
tendency can be unfortunate when a structure is subjected to rare but extreme loads that
cannot reasonably be incorporated into statistical load guidance provided by building

codes.



Accordingly, engineered structures are typically

designed to safely resist code- specified | oads
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beyond that achieved by viztue of required safety

factors. By building to provide' structural capacities

that are significantly in excess of those required to
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Conventional construction generally consists either

strasturd. n- pl ace construction with obstructive and

costly formmork, or of interconnected stick or panel
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lateral systems are complete, structural failures during the relatively brief construction

period are more common than in completed buildings that stand for years of service.
The lateral bracing and shoring that is typically required for conventional
construction creates building site obstructions that contribute to many construction
20  accidents. Because conventional construction commonly involves the field assembly of
parts that can be lifted and handled by one or two workers, the construction of exterior
walls and roofs generally involves a significant amount of labor far above ground level;

this creates the potential for falling hazards that generate the most lethal jobsite injuries.

Where conventional construction utilizes large parts, such as with tilt-wall construction,
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3 expensive crane tinme is typically consuned hol di ng
those parts in position while lateral shoring and

whe@aiosggiorenber s and connections are install edPCT/DEm03/631929

required to stabilize the art prior to releasing the

hoi sting lines. It is desirable to build using a

system of independently stable nodules that elimnate
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generally unique to that project. The design of
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and specifications. is highly desirable to
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but has the di sadvantage of requiring the advance
sienificationsi dhis dighlndesirableda éntrofdueg abeilding system that allows design

flexibility while offering vast simplifications in both design and construction; this can be

accomplished by means of an expanding kit of compatible parts.

The use of on-site casting for concrete cast-in-place structures requires the
expense and delay of field-fabricating the forms for pouring concrete. It is desirable to
provide concrete structural elements which can be built in stacks or mass-produced by
other means either on-site or under factory controlled conditions.

Tilt wall construction provides some advantage in pre-casting wall elements, but

has the disadvantage of requiring the advance construction of large areas of grade-
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serve as a casting surface for the wall blocks. Tilt
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shoring during the assenbl W process to hold walls in

place until additional structural elenents are

attached to the walls. It is desirable to provide pre-
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assenbled into a variety of structural 5 elenents and
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5 dlogenthend finiskedbuildings without e gse ofttempeiarnshorivgns
wi t hout extensive 10 use of nortar or adhesive. Once
conv elbnotabuitding blogks sueh as sindemnlbeltsenre tylpeeally provided in relatively
nodi fication or renoval of a finished building

SRIBURs tat BB\ SSor GRS Adi W inbM Bred @88 @ Forth bwalls and structures. It
common practice in conventional construction to
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results in mllions of tons of construct| on debris

10 yseiohgnaitanpedbeiveandfills every year. It is desirable
to build using a systemthat is built of durable but
cost - @hdesmmnvergionahsnstuadtioons comlplefiei thh nufdificagion @s eenpdval of a
nodi fication or renoval and reuse wthout the waste
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such as
debris being hauled to landfills every year. It is desirable to build using a system that is

built of durable but cost-effective construction and which offers ease of modification or
removal and reuse without the waste of materials and manpower associated with
conventional demolition practices. It is desirable to introduce a building system that
20  enables the wholesale recycling and reuse of entire buildings by use of durably
constructed large-scale building blocks.
This invention provides the unexpected benefit of deliberately using a large
footprint for structural modules. In typical construction, support elements such as

concrete columns or steel beams have relatively small footprints to maximize usable floor
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concrete colums or steel beans have relatively smal
footprints to maxi m ze usable floor WO 2004/ 033810
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i nvention, blocks and structural nodules with |arge
footprints are used. The advantages of this approach
include the ability to construct a structural frane

$pacerof edtaicturel I tisis ippleatignl, diwrks ehdsmrtiwaltihaduleswithéarge footprints
cast on site or efficiently manufactured under
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the assenbly 5 can be ne at ground level. Structura
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EaRg B ang ool e Suditorh rEInEpad e S MyER Of e gosermbly
on base elenents, so slab or foundation requirenents
eaneerdsing regrousd lewela Sp¢tural modules assembledds dusblapaeranay be erected
grade. In many cases, the space inside the structural
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precast reinforced structural building blocks that nmay

?ngﬁQ,' JoSHSH f@l?\gdaggﬁgtqpﬁc ik Preerll]:ﬁxja&i. %‘rﬂecé?ﬁ)gli%t{bﬁb 2an be

orma varl ura enents, a

nodi fied but, simlar and _conpli.nentary bl ocks to.for
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can then be encl osed usi ng manufactured bl ocks or
acessed angd wedoffegtively.aned construction to establish
perinmeter walls and roofs. In various enbodi nents of
the current invention, precast el enments maybe 20
fabricated in an efficient controlled environnment such

BRIEINSUMM AR OF THBINVENTION ovi de  plurality of
bui l di ng el ements whi ch maybe configured into a w de

vari egjfe Hlfeth%ﬁglhgﬁpﬁzﬁatusc‘fcﬁ %Sﬁé’f.’ﬁl@ﬁ?n d &Ef‘g‘lf;‘ﬁg@.ahjﬁrﬁﬁgés a system of

can be create y ‘conbi ni ng nodul a
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identical blocks to form a variety of structural elements, and with modified but similar
and complimentary blocks to form a complete primary structure. The primary structure
can then be enclosed using manufactured blocks or either precast or framed construction
to establish perimeter walls and roofs.

In various embodiments of the current invention, precast elements maybe
fabricated in an efficient controlled environment such as through stack casting to provide
plurality of building elements which maybe configured into a wide variety of desirable
structures. The elements that can be created by combining modular blocks include walls,
portions of walls, support columns, roof trusses and completed structural frames. These

building blocks may be quickly assembled at a construction site and may be supported on
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construction site and nay be supported on WO
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di screet foundations, and i sone cases directly on
grade. By conbining individual blocks or conbinations
of bl ocks with other conbinations of blocks, diverse
s toneedteislab, dnrdisveeset &mohdbtiordsgdambia soma chees girectky gn grade. By
desi gned and assenbl ed. By building using |arge
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5 connections, frames and entire buildings of this
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bel ow and further nade clear by reference to th

enmaestings, fravhesy i entire boildings of tlwasf]cczéIS@mqncﬁan@iS@\becmocafled or
single block. FIG 1B is an isonetric view of the
Gismahtlealf withdit dddolitidnc. 2A is a perspective view of

bl ocks being Iifted by a top edge. FIG 2B is a

per spective view of blocks being lifted by a first

edge chord and assenbled 15 on the ground. FIG 3Ais

ERﬁﬁlﬁb‘Esﬁﬁiﬂ’rﬁN‘tﬁf TAESHVRCKT SARW 9 R IRTRA IﬁG 3B

'S a cross section view of a rectangul ar beam FIG 3C
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20 FIG, 5Ais a front view of biaxial block connection

belew\aad fimther nide cleapbysesfersacetp e drrwipess WBHTERE al bl ock

connection sleeves FIG 6 is a perspective view of a

PlJ .t1idois anfelavatorbViewiofmsiinglobloekent FIG 7 is a

perspective view show ng the alignnent and connecti on

PIG. IRk isunidiridVvi@wi althe block of FIG. 1A.

FIG. 2A is a perspective view of blocks being lifted by a top edge.

FIG. 2B is a perspective view of blocks being lifted by a first edge chord and assembled
on the ground.

FIG. 3A is a front view of various block configurations

FIG. 3B is a cross section view of a rectangular beam

FIG. 3C is a cross section view of a six sided polygonal beam

FIG. 4 is a front view of a variety of block shapes.

FIG. 5A is a front view of biaxial block connection sleeves

FIG. 5B is a perspective view of biaxial block connection sleeves

FIG. 6 is a perspective view of a portion of the block reinforcement

FIG. 7 is a perspective view showing the alignment and connection of blocks with biaxial

sleeves.
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is a detail ed perspective view of a portion of a form
wowao/0338%0 eeve receiver FIG 8B is a detail edpPCT/US2003/031929

perspective view of a portion of a formwith a sl eeve

and a sleeve receiver FIG 9 is a front view of

typical reinforcenent for a block. 5 FIG 10Ais a

€Y. BASE hidéRil¥d psictife TRV SRABIS £AGR Wikl slevetreceiver
stack casting sequence FIG 10B is a perspective view

9. asfi Bﬁgtﬁil@/ ﬁelﬁ)\%gﬁ% L% aSJoffor & ffophatikh &ﬁ@é\}en‘?ld a sleeve

sequence I's a perspective viewof a firs

| evel . concrete cast step in a stack casting sequence

FI &6 i s a perspective view of an inverting forms

step in a stack casting sequence 10 FIG 10E is a

H&r e fiopkvigw el typical rapfoseasdh forjadletk. pr epar at i on

step in a stack casting sequence FIG 11 is a

5 P 4PAdS i perspéatine ofevselareaifotsemeit cagk step én astackc¢rsting sequence

a surface with connectors through base sleeves. FIG

B1Z;.119Bas ppespative vRwofaV it lepél fofm @finkiep kea fackitasgng sequence
"L" shaped elenents. 15 FIG 13A is a perspective
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I'S a perspective view of several bl ocks rmng a
perineter wall systemof arbitrary layout FIG 14 is
a 6%ql§B%ective vi ew of several blocks forming a
g@ast ered wall, FIG _ 15 is a Qer spect.i ve vjew of

dPRI1s BPEERECHVE ML 2 TNy ETHRE Lot stepp apsfagk cagingsequence
perspective view of several blocks form ng square and

10  Figtl@Rguh perspeskive vismuefrissubmigeentllgvel prepapssios sieptn ¢ stack casting

vi ew of box colums supporting steel floor fram ng

bl sedisence

FIG. 11 is a perspective view of several block columns attached to a surface with
connectors through base sleeves.
FIG. 12 is a perspective view of pairs of blocks forming “L” shaped elements.
15 FIG. 13A is a perspective view of several blocks forming a flat wall.
FIG. 13B is a perspective view of several blocks forming a perimeter wall system of
arbitrary layout
FIG. 14 is a perspective view of several blocks forming a pilastered wall.
FIG. 15 is a perspective view of several blocks forming a ribbed wall.
20 FIG. 16 is a perspective view of several blocks forming square and rectangular box
columns.
FIG. 17 is a perspective view of box columns supporting steel floor framing blocks.
FIG. 18 is a perspective view of a completed primary structural frame with box columns

supporting roof trusses on discrete cap elements
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FIG 18 is a perspective view of a conpleted primary
structural frame with box colums supporting roof

wo eag®eIs1®on di screte cap el enments WO 2004/ 0338ROT1/US2003/031929

PCT/ US2003/ 031929 8 FIG 1® is the frane of FIG 18
carrying |light-gage steel secondary framng FIG 20A
is a one-story block with cantil ever chord extensions
FIG. t1hés sieand JfeIel 18 Edrtyin2Bghti giga steelsesdmiayy fvhmaiilg
with cantilever chord extensions at the second | evel
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extensions at t’he second level 5 FIG 20D shows a

: 00?8 ﬁ%g (Ejéo 093? ﬁlogf( %‘tg{%ta%tﬁl]%\gi Wténglog@% the Q%c.%ﬂﬁ(ijevel
BTSSP W BB o L

three-story block with cantil ever chord extensions and

BIGs 126pi shgws e thretsfody bliogk withaflatsrad bRy tngapora shed rguf@nd an omitted
20G is a one-story block with a sloping top chord FIG
20Hottsmahorifos pateytriah passagd t h a st epped,

doubl e-sl oping top chord FIG 20J is a two-story bl ock

F\IG hog 1§£ RPELSErPOIOER WithRA dhitied b&Esh ¥ord ol RiaBR A arf %&@zlge
and a sloping top chord for roof block support Fl

ﬁl%va 2b§ i {l{r a#lg& lﬁBc]P\kfﬁ Kartiteve k?’lora]e teh?ioﬁﬁ éﬁ%f ocg@ﬁg top chord

spacer connec FBn of acen

|ntoa d FI G 21C|sarooftruss block with a
seéﬂ‘é‘i‘?f’g'gloglfﬁlﬂp% chord FIG 21D is a bowstring truss
block with a steel tierod FIG 21E is a perspective

G \RO06¥is 8 opersiesy blogk withgrslomipggopehprd s a vi ew of the

under si de of the block shown in 21E 20 FIG 22A is an

Ekpl20Hidd ajpee-steyx blovk withewstedped, dquableesloping fopt ahosb

nmodule FIG 22B is an asymmetric box col umm

FIG. 207 is a two-story block with a stepped bottom chord to receive a dropped floor and
a sloping top chord for roof block support

FIG. 21A is a triangular block

FIG. 21B is a wishbone spacer block for connection of two adjacent blocks into a module

FIG. 21C is a roof truss block with a segmented arc top chord

FIG. 21D is a bowstring truss block with a steel tie rod

FIG. 21E is a perspective view of a corner cap block

~ FIG. 21F is a view of the underside of the block shown in 21E

FIG. 22A is an exploded perspective view of a paired roof truss module
FIG. 22B is an asymmetric box column
FIG. 23A is a framed wall block with light gauge metal wall framing

FIG. 23B is an inside view of the wall block shown in FIG. 23A
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FIG 23Ais a franmed wall block with |ight gauge netal
wall framing FIG 23Bis an inside view of the wall

whbaglkishown in FIG 23A WD 2004/ 033810 PCT/US2003/031929

PCT/ US2003/ 031929 9 FIG 2BC is an exterior view of
three varieties of precast wall blocks that depicts a
cast pattern that enul ates stacked stone FIG 23D is

FIG. 2B iiglen siteNorividve of thade eirictiss off prpdagicasll bloakd thht depks a cast
FIG 23E is hinged wall blocks 5 FIG 24A is a view of

thia&&h%&g?uf Ee%'l?a\elﬁ&kst&fxe a framed wall block FIG 24B

is'a view o ramedvvall blockof FIG 24A with

and out al ski 25A is a
HEF SR B W%ﬁhf%e iiclgn ot B ALMATBSEC o open
box col umms 25B is a detailed view of a hanger
RUISIEEETS mﬁgedmaltb@ck%A is a top view of precast roof
bl ocks FIG 26B is an undersi de view of precast roof
HIGo GR4 iFk Gievedinhe interiqrdraspeyork véa fiamed ofalidleddd franmi ng
for a framed roof block FIG 27B is a perspective view

PIG. 24Braawitw ofthe Bhoed wallthodkadfHIGp 2k Ivdth insdéraindedter metal skins
FIG 27Cis a detail view of a bolted connection clip

15, FEhk&eq27D is an underside view of the conpleted roof
block FIG 28 is an assenbly of a roof block on an

t.ric_col 9 I
B BRAa pRe BT M Fes BT AT HER o on bpR sPftns
sy grt bl oc s,FIG 29B is three w nged box col ums
BlohBabus AgSReLESY ofidBREBIGERSToB0 B G 29C | s a top
view of two precast floor blocks FIG 29D is an
Gl @6diise tep wewotl pregestppeicleekst | oor bl ocks

FIG. 26B is an underside view of precast roof blocks

FIG. 27A is a perspective view of steel framing for a framed roof block

FIG. 27B is a perspective view of a framed roof block with metal panels installed

FIG. 27C is a detail view of a bolted connection clip

FIG. 27D is an underside view of the completed roof block

FIG. 28 is an assembly of a roof block on an asymmetric column

FIG. 29A is an assembly of two box columns fitted with bolted haunches carrying floor
support blocks

FIG. 29B is three winged box columns supporting precast floor blocks

FIG. 29C is a top view of two precast floor blocks

FIG. 29D is an underside view of two precast floor blocks

FIG. 30A is an exploded view of a three part precast floor block assembly

FIG. 30B is an underside view of a precast floor block assembly

FIG. 31A is three modules that are used to begin assembly of a structural shell
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FIG 30A is an exploded view of a three part precast
floor block assenbly FIG 30B is an underside view of

wa2resmsd fl oor bl ock assenbly FIG 31A i s thP@PUS2003/031929

nodul es that are used to bdagin assenbly of a
structural shell WD 2004/033810 PCT/ US2003/031929 10
FIG 31Bis three nodules with installed floor bl ocks

FIG531B i hHrée inbasles wixt imseslledifidor blaskal | ed wal | bl ocks
added to the structural shell FIG 31D is a conpleted

fid 4gys ﬁheéﬁghﬁlgmth ri]ﬁs@ﬁfed%@mécléla@de@%‘%hé §m§du%&gl shell

modules on a sfab wth an overhang that is use

i 1,.d~a structural shel,l E is the addition
E#&'éggp%ﬁ&galpgfg%@%‘g‘cﬁr%lospdgIwbtbggoénﬁgpﬁﬁai red roof truss
modul es FIG 32C is adding the_ instal] ed [I .bl ocks,
ElGe 324118 iy o dtlesson qyglpl WHQ%‘B@WGFBP%Q@F 15 3458¢ tohyilg ayructural shell
door blocks FIG 32D is the enclosed structural shell
Eln32Btie thegditivn df suspehdest dcoess door blotkpinsigledred Foagtruggmodules
Is twelve box colums sitting on a slab to begin
FEG 81201 iy adding titinstalled whil Bloekd, clefddtdry BlocRBrallsheader blocks, and
detail ed view of bolted haunches FIG 33Cis a
pergpgsidoyehyiiew of box col um nodul es carrying framed
floor blocks FIG 33Dis a primary frane with solid

gﬁ? ﬁbolg l’fhse ?%g[oé . ctt&r?fjshlgﬁ \gﬁ#@ire??%n@{ tgﬁ Frgs?a}ll'éh% P?’I%'(:)f Eﬁ)cks

near conp structure
] I |
R T T TN R
structural shell with slab, box colums, various
Ghg8B ibexetedpd ey offboligd hainsherei ghts FIG 34B is an
exanple of a multi level structural shell with the
HHGEL 33Cas a@erspagti viel vk sf box ¢abamn madules samyidg draivied glodr blocks
wal | block. FIG 35A is an exanple of walk through box
Fltié.ms QAprinary B With SSLHEYaB bRRKs 6atHARGed BOWaEingBGEbes
en
FIG. 33E is a near completed structure after installation of precast wall blocks, metal wall
studs, and metal roof deck
FIG. 34A is an example of a multi level structural shell with slab, box columns, various
winged box columns of various heights
FIG. 34B is an example of a multi level structural shell with the addition of cap blocks,
floor modules and a hinged wall block.
FIG. 35A is an example of walk through box columns on a slab with simple box columns
at each end
FIG. 35B is the addition of the corner cap elements and cap elements added to the walk
through box columns and box columns

FIG. 35C is the addition of wall and low roof blocks to the assembled structure

FIG. 35D is the upper roof consisting of framed roof blocks and clerestory roof blocks
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FIG 35B is the addition of the corner cap el enents
and cap el enents added to the wal k through box

waeodmfsssi@and box colums FIG 35C is the addi t PONUS£003/031929

wal | and | ow roof blocks tdlthe assenbl ed structure
FIG 35D is the upper roof consisting of framed roof
bl ocks and clerestory roof blocks WO 2004/ 033810
PCT/ US2003/ 031929 11 DETAI LED DESCRI PTI ON OF
EMBODI MENT - Precast and framed construction blocks A
EAONORGENIEH h [ .
%\X}%L EOSKSCRIPNONDRIMBRBIEINT DrAMERld Rlindoonstruction
g j sonetric view of a single block. It is fromthe
%%try of this nost basic block of the building
systen1that Ladder Bl ockTM derjves its name. The
10 shéviisicdlesksd one gmbadimpgt pibe ivgption igshownim EIféslA énd FIG.
thick, with two edge chords 21 and 22, and three
VB mliichaire @p eleivation antl ig@meleit ivirodoly sibgla bicsisc i isfiom the geometry
31-34. This block is referred to as a three-story
bf ikmost basit blodk HE theHudlding! systemah & adpeBlodkE¥ AEAVEEE name. The
concrete 10 chord sections of this enbodi rent are 6"

Wo@ﬁ‘ lméh(ﬁvn iy f?:gt’ wide %@ﬁ@maﬁ egldl &ﬂ@hé%rtﬁcll Zwith H6&Bdgehords 21

6" thick. The block overall geonetry, di nensions,

?\% gpg f(tgh&geg ?eg‘h@aq %gelﬁh SZ?I 4§ ggﬁr%e(ag%lbe?%lrg%c R 023? 3] dThls block is

be ad us cal
limts . .for a LL;C a .cati.on. The deS|g$ of this
gexi,’g a8 a t]p]rp%ﬁ 1§qyé31p% n,eé:ﬁpline ogﬁed concrete
i dentical 15 hi qual ity building blocks to serve as
ehrd ecctions ef i m%pqqign@mmm iderban6"ahislsl andtaepcsectiens are 127
sturdy construction. The control and assurance of
decpl iyt ¢ thiwhs Tha bidckoveall geemdiry \dilbensiashinevbe divpetiags, cross-
repetitive manufacture of identical parts. Blocks are

gRa6hAldinedsiirR e teinforcdhfent Al ehdhe fiddn@hihi 5&1%1 limits for a
into position. FIG 2A is a perspective view o | ocks

ted by a top edge 34, such as by a crane
%&mfﬁe‘z{ﬁgﬁc%do‘h': ig 2B is a perspective 20 vi ew of bl ocks

;2 s 2%F% aelzslbépt (?fﬂg @V%ﬁ‘ﬁdg 1Snttenecleg fo glpow tqle rapld rep 1c%tr1]on of identical
high-quality building blocks to serve as large-scale building elements that enable rapid
but sturdy construction. The control and assurance of quality construction can readily be
achieved by the repetitive manufacture of identical parts. Blocks are generally intended
to be cast flat and then lifted into position. FIG. 2A is a perspective view of blocks 10
being lifted by a top edge 34, such as by a crane (not shown). Fig 2B is a perspective
view of blocks 10 being lifted by a first edge chord 21, and then assembled on the ground
as illustrated by block 10a being attached by a edge chord 22 to the first edge chord.

Replication of blocks may be accomplished by stack-casting a series of blocks one

on top of another, or by means of a forming system that allows rapid stripping and re-
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as illustrated by block 10a being attached by a edge
chord 22 to the first edge chord. Replication of

whb@aks3snmy be acconplished by stack-casti ng aPCPUSES3/031929

of bl ocks one on top of ant® her, or by neans of a

formng systemthat allows rapid stripping and re WO

2004/ 033810 PCT/ US2003/ 031929 12 utilization of

titizaton &3l fofks BRykdMap bt sitecest own peevisusly iils tyndiete iffoor slab, or
concrete floor slab, or they may be precast and

tﬁ&b ﬁ’lﬁf% bfécﬁéi%nﬂ Ql?ilgbé@to%‘e JobgitdbGPrathad hsiles. Bl ock
egonetry The configuration of a block my be nodified

i i ways, such that a 5 given bl ock geonetry

BIgcR CO%%' pul at ed by the design professional as

required for a _specifi se. Bl ocks are, pl anar

el enent s tﬁﬁtcog@aiéﬁagpm 9f° 2 Bloek wey o6 hodilicst Irsgvetakwaysgsuch that a
with nmonolithically cast rigid joints at chord
giverchlgdcgdonmetry iobaimanigylated hyehe desigroprofessional go meduined for a
one another, and they may cantil ever beyond the shape
spacifioass] Blypckd die planbeslomendts that hatetksilyaconsieefi tiver tngore chords
provi de extensions for the support of foundation,

Wit ﬁfonoﬁ-t@ic‘ﬁl’l?r e kigRl PIRDAThofd iARSsee 864, Thdr® mBy 8€Kay not be
chords may al so bé t'hickened and nore heavily

. h , . I ,
BPRLTS Che B0 SR BHEP LUl GBS Ligodl o otrer
nodi fied in cross-section.to be.other than rectangul.ar

B8 oAb 4 @EUirerEo RERAge PUoRLRisor e SPRPGR rfppiiation, floor
stack-casting and stacked shipping is that elenments ]
orgpeli demeity narosssections of blackdadwimp alse behiclkesed and more heavily
exanple, it is convenient for beamand chord cross 15
sdoricehwhee requirdpyrsatietusal hagpsis. f hoddémnhcosdeectionarftbeams and
the centerline of the cross-section to facilitate

dhREdE 1ﬁz§CJ bePRbified #$ clobdlideabe b baothHethRe AR B E@aSasShSvnGA FIG.
FIG 3C. The resulting six-sided polygon presents new

L T e S T O
e 5B B2 OROE B REroig dnor o
hori zontal 20 cl earance of 4 feet between parall el i

LRUINSL0 HcPTROTYE itaReH frop) eash side dowardghe eeaterfing picthe gross-section to

facilitate form stripping, as indicated in the beam cross-section FIG. 3C. The resulting
six-sided polygon presents new opportunities for the interlock of supported parts, as
depicted in FIG. 3C. Referring again to FIG. 1A and 1B, the geometry in the example
embodiment provides three openings through Ithe erected block with a horizontal
clearance of 4 feet between parallel chords and a vertical clearance of 8 feet 8 inches
between parallel beam elements. These clear openings are constricted by 4 inch chamfers
38 at each corner, and are intended to provide the required headroom and lateral clearance
required for a person to pass through the opening with floor framing supported by the

beam element below the opening.
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between parall el beam el enents. These cl ear openi ngs
are constricted by 4 inch chanfers 38 at each corner,

w@na4a838160 nt ended to provide the required headpPODISZNE031929

| ateral clearance required3for a person to pass

t hrough the opening with floor fram ng supported by

the beam el enent bel ow t he openi ng. WO 2004/ 033810

PCT/ UBRodi3ti @iBtbiz@ensichal nardabdlity idestribed dbeventhiedasd block may be
variability described above, the base bl ock may be

fdifidaesy; thy 1ﬂtlta>ﬁu¢tf8nrd?%lﬁft1'oﬁ£l ol vﬁﬁ&'lstl* §petd Bn elemePté as

vari ously spaced beam el enents as ustrated in F

| ﬁﬁsWe& bth b 3 A {{Bﬁh %ﬁ ﬁ%ﬁ?&levv Af kf%&'&sbolgcgé(conﬁ%léra{lgns 10c-10g. The

contirgurations beans

tlffen | ock .or t ovi de addi tional [|ine

@?BPS gé%féﬁut&?@l%&mw%wg@é digienal fmes pﬁmp@ﬁ for
the block is not required. FIG 3Aillustrates
sagendasy iflaming Where pessape ihgongh the blork v mitt hequited. FlGodbk illustrates
and | ocation of beanms in a block, and in the beam or
virtability o6 bkock deizh bhjcksﬁidthetheﬂumﬂaﬁmﬂsloaz[tﬂ)naff(vedms ire£block, and
not be orthogonal. FIG 4 is a front view of a variety

B thelbesk of BiRRE Srosk SictiondtsAfjfee, bl ock 12 includes the
addi tion of sloped diagonal struts 61 10 Struts may

be stegly ?aglzss@;ﬁl thrcds:nE@& &' qgﬁ‘x%k f(? & gl alfrdn? view of a variety

cast-in s reln orced concr

oI| I ca du
5o TRIBLL S0 6k B l?uwﬁ%seﬁeo?ddﬁwzeokfssi&mdga%@l struts 61.
be utilized to build a battered wall, to stiffen a
Birgls maybersiashassermblies thaige desiznedito pelt ixenst-y sleqyes, or they may be
utilize a block as a |ong-span horizontal fram ng
reénforoed coficrete shat peuhotithocadlyrvaidf the musimlel 3, may be for ned
by assenbling two sloped chord blocks 11 with
opt i oB#dck 1diiRgumnads tisd wisdtoF aGlope® thoray 2B sudhaitmAsbeutilized to build
single unit. Biaxial block connection sleeves In one

EB@&E}'MTGIQH tosfifelPh Bﬁék Hﬁrégﬁ&t]sg g h(l’atéﬁl:ﬁ; rG?IIt% wflilize a block as

series of cast-ln sl eeves rve nﬁ
£ HRELdpRR Roriddhidh M 4 BRAEEN sTeeves are shown as 1

A sloped chord roof truss 13, may be formed by assembling two sloped chord
blocks 11 with optional diagonal struts 61, or may be cast as a single unit.

Biaxial block connection sleeves

In one embodiment, the block is designed to incorporate a series of cast-in sleeves
that serve a number of functions. In this embodiment, sleeves are shown as 1 12”
diameter steel pipe. Sleeves are intentionally oversized to provide fit-up tolerance.
Threaded rod connectors that pass through the 1 ¥4” diameter sleeves will typically be in
the %4” to 1” diameter range. In this embodiment, pipe sleeve lengths are 6” through

chord sections and 12” through beam sections, and pairs of sleeves 101 and 102 are
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20 di aneter steel pipe. Sleeves are intentionally
oversized to provide fit-up tolerance. Threaded rod

W@ ommsIser s t hat pass through the 1 1/2" di anmeP&r/UsS2003/031929

sleeves will typically be ith the 3/4" to 1" dianeter

range. In this enbodi nent, pipe sleeve |lengths are 6"

t hrough chord sections and 12" through beam secti ons,
eenterpd biicstaok- vl ded\ve 90 d6dreedntd ohl 2néther, WOIROPAEDHITL) SA and 5B,
PCT/ US2003/ 031929 14 centered and tack-wel ded at 90

ﬁﬁﬁhﬁ%&g SRR RBER Ll on ASeveshpgi rated in FIG 5A and
B, to form bi axi al nodul ar connecti on sl eeves 100.

Th f { i
mgiﬁgﬁ R ?m of éosn%\r/]\nac ' g&g \ﬁgﬁgg{aee K %5id k 208568 within each

cent ed mnthln the relnforcenent 120 as
§1¥f§9\ﬁ em?nr:ut@lc y asniepadevithip dasiginfersementsl 20as shewgp in FIG. 6.

sl eeves 103 for attachnent to a foundation, attachnent
Pther glgovdssycleseyesticad sleeves 408 detravianhmoit tg hédwidatorn attachment of
flooring nmenbers are typically also included in the

tofink elepnents) bestmaehinent of shélvimgeriladiiAg Membehears typioatly also
pairs are asymmetric and may be rotated 90 degrees

fﬂc%&hﬁthb%ﬁéck%@ﬂ?ot@?ﬂér@ 22 to the right edge chord 21
of the block as shown by 10 pairs of connection

s eevas 108, 0d 40P t%m%,‘lvepmzs arb DSyt ndy e,

|otated90
rotation is eeve at’ any gi venidele

ttastag Hromgthe Tk Sgpq hofe 28 1P aighy il tOEI BN ehe BdEk 65 shgvm by

degree opposing face of the other chord of the second
paErficennectipp sleevasd0Siand 186eF1Gh 7o cRhexeqult of thip sefetéen is that a
bet ween bl ock 10h, which is rotated 180 degrees with
clesgeletve at ably golen 1@ie1 wilheligy with itd Opuntbripertt in 8 secohdidedtical block,
270 degrees 15 with respect to block 10i. By rotating

Butht @akalsd alddreRith QRRe SN thE190 BESEE opftisRIcHREYEIGhe other chord of the
identical blocks to forma variety of configurations,

?e%og@ RERIOE %1&8&' oy 1nkﬁn%{,] Bﬁ)rck 19%99&?@35&%%1 aéf gﬁl\éﬁ%hich 18

palrs are synmetric SO they can use

TR 0 G B B T SV SR oo
evflth tr)es%gclftsfo b?clcﬁel\(/he SByr;%%/ati?lg ra\{)?oc% irq lil)rlT;Er)l? one? can therefore interconnect
identical blocks to form a variety of configurations, as described below. In other
embodiments, the sleeve pairs are symmetric so that they can be used to form modules
such as paired trusses or asymmetric columns as discussed below.

In addition to the interconnection of blocks, sleeves may serve a number of
functions both during construction of the block and in the assembled structure. During
construction of the block, sleeves serve as internal chairs to hold reinforcing steel in
position. Referring now to FIG. 8A and 8B, which are detailed perspective view of a

portion of a forming system for this embodiment, form 201 incorporates a sleeve receiver

120 on its inside face that positions sleeve 100 and provides a simple method for tying the
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20 functions both during construction of the block and
in the assenbled structure. During construction of
wo b@4loBisek, sl eeves serve as internal chairs teBChobzm03/031929
reinforcing steel in positibon. Referring now to FIG
8A and 8B, which are detail ed perspective view of a
portion of a form ng systemfor this enbodi nent, form
e togeeiedr doriag esstiag S Ae everibed belwer folzid neary alicﬂncanpmda: a spaced
face that positions sleeve 100 and provides a sinple
é}@év??gcef\%E tHa¥ béf'gesttB ?oyi@oﬁ B4R 3G suBse{ubin2 98- 031 R H cation of
5 form toget her during casting. As described bel ow,
&pér% may al so incorporate a spaced sleeve receiver
K §Erves to position the formfor a subsequent,
stack-cast replication of the hlock. Sl eeves also
pr ovi SlEeYes AFRPIPHFe FRANGELONKRAINS fGr;SHIRDIRE ’é‘Hjohfslpg thefgst block, and
the cast block, and 5 for connections to and support
fof cemeotiotsrty afd suripet dof seqondarySramnibg eths assgablgdestructure. Sleeves
Sl eeves through beam el enents provide opportunities
thesugarbehiareldmnts ﬁxomale Oppamities fohanchuplsit Ednngetions to the
structure, for the connection of internediate |evels

pr §Hﬁi Qfrh&frel f(ﬁ"fhé"&)nn@&ﬂ)n Jr@htetrR&li £ MVRRIJf QBpVited #Aming, and
e
s or roof framng. 10 Were the structura

f%gymm RlplPERS GRRRRETE O ki | denti cal

rica I'S "desire depicted in FIG
22A and 22B, biaxial connection sleeves are oriented
to provide consistent sl eeve heights at each side of
t he spac bl ock. In cases such as this the
orie nﬁﬁxereothe strugsprak sparing| aad jmiercprnegien phiw idgntingl, asymmetrical
degrees between sides, but is placed consistently at
blotks ie dgdredhay dbpiondd inFEGs P2k end B2BddaxsalodonasctpBlaewes are
FIG 22B. 15 Bi axi al nodul ar connecti on sl eeves al | ow

biiéht&lE®i6aHe BeRIstdni Bﬁeé‘l'eei‘fa‘i%litsﬁlﬁtl REN sid8 of 1R spadef BIWCK! Bl cases
assenbl i'es including wall blocks, box columms, paired

MC %F%hls Habfeh TS Bf bidial s1BBEs Psen lIl(l)t%ilted@Bt(Egl%%) H&%’é 1des, but

es using repetitive 1dentica enent s ot ent

fs?piic'e ﬁﬁﬁ%ﬁt%’rﬁfyﬁ%m% e fEe SoaBlock pf' shie ﬁ&@ 228,
used as a |i | oaded col um and/or_ a pllaster for

the | Etaépaégno%gbaﬁ gernection sleeves allow the designer near limitless variety in the
structural assemblies including wall blocks, box columns, paired blocks, and trusses that
may be built into structural modules using repetitive identical elements. Potential
configurations may include, but are not limited to, the following structural elements. A
single block may used as a lightly loaded column and/or a pilaster for the lateral support
of secondary exterior wall framing as illustrated in FIG. 11. A pair of blocks 10a and
10b may connected at 90 degrees to form an “L” shaped element as illustrated in FIG.

12. A series of blocks 10m-10p may be interconnected, by rotating alternating blocks by

180 degrees in plan to align modular sleeves, to form a flat wall as illustrated in FIG. 13.

A combination of blocks may also be used to construction a perimeter load-bearing wall
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20 of secondary exterior wall framng as illustrated
in FIG 11. A pair of blocks 10a and |IN may connected

w@ro09031egrees to forman "L" shaped el enent aBCT/US2003/031929

illustrated in FIG 12. Alseries of blocks 10m 10p
may be interconnected, by rotating alternating bl ocks
by 180 degrees in plan to align nodul ar sl eeves, to

iystom af drbittaryVelidpe as illustraesd iFES] 13B. FA §imilkd asseMbly that also utilizes
conbi nation of blocks may al so be used to construction

ad
ISR A Mo v

' mla senbly.that a
E%rle? %% é@%ﬁs %ﬂgn][ \/ OIH%){ ngegﬁcglnfbtad '11{3203 (ﬁe(greeo eg to one ano?her to
il astered systemas jllustrated in FIG 14. A
dbhed Eeni%ﬁsl lygsiatestin F1E- i13t er connected at 90
degree angles to one another to forma ribbed wall
syst efhrgetangularsirsquare bpx celh@n 705mapbeicansocied)irbvrblocks 10w-10z
square box colum 70 may be constructed from bl ocks

dOMdiored MSFIC. | 165 SgadreHox Boltinas akForrSeiligy 40 fappRigWibsock
are fornmed by radial |apping of block edges, and

é@g"e*s MAYEREn R HoR |cHIﬁﬂ§1$%éefofrﬂE&'B Q)‘e@%'a%eﬁ%é&iﬁ@%%een outer

bl ocks betmeen outer bl ocks.

Gsples ki O%Syﬁ*a@%%gbei%@f i "Hr t%x%?tggg”gﬂm clements
i b%’téaste{%%ﬁﬁitﬁ?nthian;” Such as mechani cal

interlock, are provided for the conbination of bl ocks

i nt o Biaxipd slepvd compeciPrssnasrhe oritistlén ethesembastimerts where alternate
Cross-section and Rei nforcenent Design Concrete
commssticamntinsnsich me imetianicah intad ek ab provddetiefor therdnibieition of
spaci ng may be 15 sel ected by the structural engi neer

Blockdiatdasictursl medilldstind bePiRBitaR k& ces for a given
application. A block nust be designed to safely resist

P e . tv | oad h
rr%&%ggs—aﬁ%wa“*@ 8 B RABLIIR DAGES. 8 Dy the Tateraction
of t ot her .el ene Thi s s stemi.s

it enGeiE b stetoR TG B b R ol B PAging Fay be

t he
selected by the structural engineer on the basis of anticipated design forces for a given

application. A block must be designed to safely resist stripping and handling forces,
gravity loads, shears, lateral loads, and forces induced by the interaction of the block with
other elements. This system is intended to give the design engineer flexibility in the
selection of geometry, cross-sections and reinforcement as required for a specific
application.

Construction of Block

In this embodiment, the construction sequence for stack-cast blocks is designed to
yield easily and quickly erected structures. As noted above, sleeve assemblies may be

pre-cut and tack-welded. Referring now to FIG. 9 which is a front view of typical
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sel ection of geonetry, cross-sections and
reinforcenent as required for a specific 20

wa@ppkiosmto on. Construction of Block In this PCT/US2003/031929

enbodi nment, the constructi dh sequence for stack-cast
bl ocks is designed to yield easily and quickly
erected structures. As noted above, sleeve assenblies

fBifoleemeritfer £ blocRNdinf@ckgwileli€des B0 aertied dnto @wnits osifig Geformed
9 which is a front view of typical WO 2004/033810

bdr b Wae s/ @Rd ﬁgﬁgma} be 5@hMr@ CRRTEBL of BEy fallsPie ties 225 as shown.

reinforcing steel cages 220 are tied Iinto units using

def or a Wre ties. tie t.andar i
cr os o dOAST0 HuBleh ' 5K o ot KO AR A M iBipective view
10A-10E illustrate a stack casting progedure. FIG, 10A

pixa ieifQrcementiGage sigp #ya 8@%@3@%%@%&@@5@@%&6@ sispaced and
a stack casting sequence. Reinforcing steel is spaced

keld in ositiincyi the plesva assembliestli@, whichare ingemrhsld isposivion by sleeve
which are in turn held in position by sleeve

fe€€iobry 426 nibddtedunthe tora 200eFI®r 108 i3 @lperdpbétive M3v bfa first level
perspective view of a first level formtying step in

ﬁ)n%_tt?i?lg rs]féeg%ﬁ b RGCR %géeﬁgghsazueﬁéé. Nt R ddded g6 298isRitiofied in the

posi [ 01 and 202 sl eeve receivers

in the fo

, [ ds 2 i
EF 2 IR0 ghREReGh e Ta0 AT AL Yo B G YR o
tie the side faorns together.  Fl 10 10C.js. a

e i fopS gy g DEeasd g 1 e il Toffug oggher. FIG.
step in a stack casting sequence. For the first block

P00 15 apegspsetavekviewnd affgptiewd conpagte sastingpieprin istagk casting sequence.
anchored to a casting slab or surface. Bond between

Forethe fisst blogk 246 g stack,eheformndet iney bé emgatrarily apclewvahtoextasting
by use of a sheet nenbrane or common bond- br eaker

ABPbE fFfab® BERI BaSebtheTHstindGEab dohérete aHAlhé Slefent is prevented by
perspective view of an inverting forns step in a stack

SRS of U ol SIS AL 015 e,
BB £l B 6Pt s 2B 5 18 PP fence. e
subsequent | evel preparation st%p in a stack castin .
sasting Aedbinitigh susing of the fissp block24l fopms are stripped, and a bond-breaker is

applied to the top surface of the cast block. FIG. 10E is a perspective view of a
subsequent level preparation step in a stack casting sequence. The forming systems of this
embodiment is designed to facilitate stack-casting, and can incorporate extension tabs 208
and spaced sleeve receivers 120 that allow a form section 201, 202 to be inverted after the
first cast and the spaced receiver to be “snapped” onto the cast sleeve in the first block
240. This positions the sleeve receiver at the correct location to receive the sleeve and
reinforcing steel cage for the second block. This system allows multiple blocks to be

stack-cast and consistently reproduced, one on top of another, quickly and easily.
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enbodi nent is designed to facilitate stack-casting,
and can incorporate extension tabs 208 and spaced

W@ b@aewsssiecei vers 120 that allow a form secti oPCPR082003/031929

202 to be inverted after the 20 first cast and the
spaced receiver to be "snapped" onto the cast sleeve
in the first block 240. This positions the sleeve
Feae G@hpaienfshe correct |ocation to receive the sl eeve
and reinforcing steel cage for the second bl ock. This

Syst efhal hReRIBLL™ MkifliR 96dtem UeriRS its hhRfeHrdb@ fe BB basic block
consi stently reproduced, one on top of another,

J%éﬂlé%hﬁ’dlﬁ' ger%%gﬁﬁeé\{n m}ﬁQngOg/g %Mﬁ(@%@@%@%ﬁ% &%}éﬁﬁg ﬁ%ements

ves it e fron1th nost basic bl ock 'n t he
G it SRS G S FORT) Doy GOy G Pl celts as
consi sts of planar elenments that form st ory h| gh
shogindinfFi G239/ thredsnadl. be mul ti-story with nultiple
| ateral cells as 5 shown in FI G 20A through 201. FIGs
20A t AIGR2IA hodughr2d] aspepesaitaive shareh ap planaf stypcamablocks. FIG.
structural blocks. FIG 20A shows a sinple

PEA SROVGHA Snpl REtangHaTb]8Sk ficRAS a Dhe gﬁzsr}b&l@@lkzﬂﬁ&hmlﬁaudes a top
includes a top beam 34 having a cantil evered

Egéé:fgﬁgﬁﬁagig%}g;é%%}%%t%gﬁ%#ﬁlo\/%et?oi}gﬁg?(t g\r/:il gns 50 from
' G. 20
S hovis I (0B B & rashtpuan Dt ek GBIy SeIETsigh o) figm each

cantil evered extension 50, these cantilevered

gide eha wEmsmegigledwemA3er ve as bearing supports and are
designed to occupy recesses in the underside beans of

i nt er FE&.KA0Qshbive artalker oedtan giitwo thres $tonyblock1ZB34Rih c@oilevered
shows a stepped bl ock 236 which includes a first edge

eXteiisiorP90, titese SQRNAOGrekEerRIvRAE Byp2chlly3rve At BEABY sapforts and are
chord 23, a first top beam 36 between the first edge

%&gg@ g%étu é%&% é ek %Qergllae hEam @Bt RrIBEEAE BobPPlocks (not

second

shown).

FIG. 20D shows a stepped block 236 which includes a first edge chord 21, a
second edge chord 22, an intermediate chord 23, a first top beam 36 between the first
edge chord and the intermediate chord, and a second top beam 35 between the second
edge chord and the intermediate chord. Typically the second top beam 35 is used to
support high roof structural elements. The first top beam 36 is used to support a low
sloped roof.

FIG. 20E shows an open rectangular block 238 without a bése beam which is

omitted to allow pedestrian access without a tripping hazard.
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edge chord and the internediate chord. Typically the
second top beam 35 is used to support high roof

wa@eomosisi@l el ements. The first top beam 36 i SPUFE82008031929

support a low 20 sloped radf. FIG 20E shows an open
rectangul ar bl ock 238 without a base beam which is
omtted to all ow pedestrian access without a tripping

hazar HIG.\BDOF2006ws 638 501aPeleme?B034 MidH 2Auded 9 sfopéd cafiffevered
shows rectangul ar el ement 240 which includes a sl oped

ERBAIGIETEIBH tof ¥ERA 3 OThRZoMbAMbARE R4 aHi X tension 52 is
conbi nation of top beam 34 and extension 52 is used

é%ggﬁgﬂ?@{ogtc{mgh?(&fr\ﬁg?‘}glg%aggpver hang. FIG 20G shows a

I'nc a sloped top beam 34. FIG

20H a stepped bl ock 244 with two sl oped top
beamgﬁ-%sf@evwgg% h??@ahnéa} tges  slaped op bramsIA dfG- 20H
beam confi gurati on acconmodat es pl anar roof bl ocks of

slppessd ﬁ’ﬁ@ppeg biyst 244 rvej thetwer séeped itgp gaam&ﬁsaﬂd&ﬁ andtanristermediate
lighting. FIG 201 shows a planar block 246 with a

beans 23.sThis temlxeanc bunfiguhtion accopiitheddtes pixiae Asdfdlodks of apposing
top beam extension 52 and an internedi ate beam

SIh& M erafory WiBd&HSor ndrlighfigse extensions are
conhnected by a vertical chord 24.” In sone cases the

of f se ' ' . [ 0
casool1F HESEAL: Pk AGRAE oy BHG SBERARN Fhorf 2 Wt
distributes | pads to the.supporting foundation, offse
ExBisiarsh e PR ot StsT R Bl evale HdpiineRa S0 The ends
supporting foundation edge with the top of the | ower
ekihesesaxéansions aterronsegid Wy averticd whexsl 24, dnseme ghses thepoifset

The first edge chord 21 and the second edge chord 15

2gemagn 5Estabove the shdifresimnd in sdvad casheit fis bedow dlstgmriabear While base
overhangs the slab. In other enbodi nents, the two edge

Bée 98 di¥aibutSbadifio die%@gﬁéxﬁng estindA@ish, offb&eextbhéiof 32\WSinended to
basi c triangul ar bl ock 260 having a first edge chord

Eantilével BByonB B RupPoRY fSuriBfon OFR Witk the top of the lower extension at

the same elevation as the top of slab. The first edge chord 21 and the second edge chord
22 may rest on a slab such that the first edge chord overhangs the slab. In other
embodiments, the two edge chords may rest on discrete footings.

FIG. 21A shows a basic triangular block 260 having a first edge chord 21, a top
beam 34 and a base beam 31.

FIG. 21B shows a wishbone spacer 280 having a first flange 281 and a second
flange 282.

FIG. 21C shows a segmented arc roof truss 300 having a first edge chord 301 and
a second edge chord 302, a base beam 311, and segmented top chords 304, 305, 306, and
307. In this example the roof truss includes the notches or daps 303 which are typically

used to provide a horizontal bearing surface at truss supports. Referring again to FIG.
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FIG 21B shows a w shbone spacer 280 having a first
flange 281 and a second 20 flange 282. FIG 21C shows

wa@:2@ensasmni ed arc roof truss 300 having a firstPedys2003/031929

chord 301 and a second edgé chord 302, a base beam

311, and segnented top chords 304, 305, 306, and 307.

In this exanple the roof truss includes the notches or
geRshafitt edgecthont 21 haspincatdnyion 28evhitlopioniteés de Horizontal bearing
hori zontal bearing surface at truss supports.

Rafgering again to FIG WD 2004/ 033810

PCT/ US2003/ 031929 20 20F, the first edge chord 21 has

aur e YRR AU bR AR %255@?1{4%8?1%@59 45305 Shora 320,
' hor d. 320 ie 321,
Vb FORBRL Rk R GBI, £ 32

shows a perspective view of a cap el enent 400, with

si de BEarsEshows apgrspectivenisw eba camelepenttd0fowith sisledoams 401
and 404, with a cross beam 405, and a tapered key

at402; box 46I6mnfsplit patketssi0d wed 404/ iveth ®Erokdiseaundds, andle tapered key
of cap el enent 400. FIG 21G shows a corner cap

RlcereN406! FIG | NEhBRE alvidid ofithe ufBerbiRd OF é4bleledBit 409Nd
413 of a cap element is typically centered over a box

I
CO1 urPig eI R EA TR 4riatodde TRk sRURIAR. The
h L ] 410. FIG 211 21J sh
G0 SS9 TR e G n B h08ncs 412
el enent 409 that features si | e cross beans 405,

i #15 mest avet LerTmedIReotam 4F15h & LHsshowe on underpide igwsof the

420 that center over a box columm, and cantil evered
eomensipetendkd2410.5 DETAI LED DESCRI PTI ON OF EMBODI VENT
-Structural Mdules I n one enbodi nent, these

st r UCFIG.al11 bh®2kSshatwerop ¥ide @adl Lidet 86O VRed of Bhdther embodiment cap
structural
element 409 that features simple cross beams 405, split box column pockets 404 and box

column pockets 420 that center over a box column, and cantilevered extension 422.

DETAILED DESCRIPTION OF EMBODIMENT -Structural Modules

In one embodiment, these structural blocks are typically combined into structural
modules such as box column 70 as shown in FIG. 16 and other examples discussed |
below.

FIG. 22A is an exploded perspective view of a paired roof truss module 440
which comprises a pair of segmented arc roof trusses 300 joined by wishbone spacers
280. In this example the segmented arc roof trusses are held in rigid parallel alignment
by the wishbone spacers such that they form a laterally stable structural module that may

be preassembled at ground level and hoisted into position as a unit. In this example the



10

15

20

nodul es such as box colum 70 as shown in FIG 16 and
ot her exanpl es di scussed below. 20 FIG 22A is an

wexpHossd per spective view of a paired roof treSBUS2003/031929

nodul e 440 which conprisegla pair of segnmented arc

roof trusses 300 joined by wi shbone spacers 280. In

this exanple the segnented arc roof trusses are held
modolegs dsspmbledibyla thteadsthamhectbiy ihdtetedits BRON B aBPRTROE] elements
such that they forma laterally stable structura

B08luhEwishBéndSp¥cer PRNEY §RASE P81 COHRL O RUASH éc‘ﬁ&?xks ﬁﬁg be used.
Int et

hoi sted into p03|t|/on as a unit. |(sj|exarrp

3192 2 ' )
nss et b s bt Pl LR Pedoy R pginghstcpped
BISERS 2. S ineploe Phobh BB i arrocaneiiach ok S ov disbalied ege chord

FIG 22B shows an asymmetric box col um 450 forned by
extprsionsA91and 2820 The belied edgs cherd estensinguwark iblconjun@ith, with edge
and a rectangul ar bl ock 290 with bolted edge chord 5

ehairé nstension 28 bf siephed D2ock A6 tb drirealkedand bokel bearing seat for
extensions work in conjunction with edge chor

d
gaﬁea&&bmus% Sndifulesd400 Pafks Rh@EKis 3AGwh th @@%ﬁ%@ﬁ@g %%-8

olted bearing seat for paired roof

Thi s GRL E&go&iﬁeﬁgﬁpﬂr%rbﬂg? 3{ I%qu%tvlf)\f)gsﬂ% %éellt:l:%o%olo%?és o?ggmbining

enbodi nent w east two

t hodol ogi.es qQf conbining. structural nodules to form_ .
O O ot CotPEle idgietsacihetn Stre raehork o demered n
in, 10 FI Gs. 18 and 32B, can be characterized as base
RiGEra L@ and 3218, can be gharpeferizd as basrompilwlgs stich @s @0 end 45 supporting
bl ocks or nodul es such as 15 or 440. A second net hod
dlinereteporizhleckscapnodoles sich mukStorakd04 Q0scaont] #8Hodfindokfdrates cap
21E and 211 spanning between and bearing on base

biocks sash hO4GLARICH0Y oF FEEE.I 8 eﬁﬁ_mg%nﬁh@%weeﬁ%e ®Haring on base
roof fram ng bl ocks, as shown in | Gs.” 33D and 35B.

hedHE &Eﬁb@gms RE hidht %SWEW fr'an'}:%é i)log’l(s? gé( Shown in

FIGs. 33D and 35B.

DETAILED DESCRIPTION OF EMBODIMENT - Wall Blocks

FIG. 23A shows a framed wall block 460 with light gauge metal wall framing, an
inside surface 462 and outside surface 461. Metal wall blocks on both faces of the block
provide finished surfaces and stressed skin panel rigidity for handling of the block. In a
design environment that generally emphasizes the most efficient use of materials possible,
the use of metal panels on both faces of a wall element in an industrial building is non-
obvious. The incorporation of the inner skin brings significant benefit by creating a

stressed-skin panel that is structurally redundant and is of sufficient durability to resist

lifting and handling forces on the block and to carry reactions back to discreet and simple
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FIG 23A shows a framed wall block 460 with |ight
gauge netal wall framng, an inside surface 462 and

wonigiossieur f ace 461. Metal wall bl ocks on bot PCT/HRSZH93/031929

of the block provide finighed surfaces and stressed

skin panel rigidity for handling of the block. In a 20
desi gn environnent that generally enphasizes the nost
ebririectiens; thus ellobingehrdndlspediostskdeintbly atid\@isassenblly. MaisAeature
panel s on both faces of a wall elenent in an

endgblsstthd wholRsHlé f@c?&lﬂgsofﬁﬂﬂdm%an‘HH&t v1§meco 'tﬁbclggcﬁ’ﬂ[ Ak WRA as

of the inner skin brings significant benefit
R S I ! b

I|ft|n d dI| ces on the bl ock and to_ car
PSP HE DGR o TS b SHOv AR 1M Ve (b2l G45% sbown in FIG,
PCT/U82003/031929 22 connections, thus allow ng ease

- speed of assenbly and disassenbly. This feature
enabl es the whol esal e recycling of buildings wthout
vi si t BIG.@3(heholvaadekietior iswvetlthre@ sarictiea bl pregast hall biguks 470,
erection of quality buildings where needed, as in the

476 @n@ 472 mnd ABFCGAGY ﬂaﬁl&hﬁﬁat%ﬁhﬁt@i staéKe@Pstofa BFf@ % shows an
an inside view of the wal bl ock shown in FI G

ﬁsgga@%@ aﬁf?“é%rl “Egé‘ hbfks orTJ‘\éﬁee % %?gﬁe:ﬂav‘:ise“ﬂzga?é"%t°
B lncR it TRl ety B Taede ?E&?@%ﬁ% R isppibkembapiment, keyed

bl ocks feature fl anges such as 473 to interlock with
péetiack cenreqtiansgire pretadindisk pf belted flange conmectipnst theough
enbodi nent, keyed 10 interlock connections are omtted
LadderBlocksletst ed fl ange connections through

Ladder Bl ock sl eeves. FIG 23E shows hinged wall bl ocks

475. FIG523B4Rows hihged el MlodkB 875.NFRE.12a1A isbhadewerk idtéRor
of anot her enbodi nent of a framed wall bl ock 464. The

i:r)ﬁllg??aﬁflklrif%dg gggﬂe'i ﬂ?gﬁel&l ‘ﬁtagg%sé&,@?%%ﬁlﬁg& hl“he he framework
ﬁn%ﬁlgFg @%?ﬁlg\%?%% Ips 36? évgn&]f typchﬂy grél"gpa‘lg OX C(I)lrlquu%rbegrrl]lg %ﬂt: %4B shows
the framed wall block of FIG. 24A with inner and outer metal skins installed.

FIG. 25A is a perspective view of an assembled wall block on open box columns.
The wall block 464 may be hung on cross beams 32 of LadderBlock 248 which is part of
open box column 451. FIG. 25B is a detailed view of this hanger connection. Heavy
precast wall blocks and framed wall blocks that are restrained against upward movement
by roof elements may rely solely on interlock for connectivity to the base structure, but

wall blocks that do not meet these criteria must be bolted to the supporting structure to

ensure competence under high wind loads.

DETAILED DESCRIPTION OF EMBODIMENT - Roof Blocks
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FIG 25A is a perspective view of an assenbled wal |
bl ock on open box colums. The wall block 464 may be

wheovg/ozssicr oss beans 32 of Ladder Bl ock 248 whi B¢T/0S2003/031929

part of open box colum 433. FIG 25B is a detailed
view of this hanger connection. Heavy precast wall

bl ocks and franmed wall bl ocks that are restrained

agai nBIG..6Aais a top viewesttpra@stayof blotkssi80rmad 482 nRYG r 26Byis an
solely on interlock for connectivity to the base

ShderG8dNiBw dThose Wkt bRICRE kiad SR €PerB@beiB 881 WARSSS u{Jslope of
criteria nust be bolted to the supporting structure

R PR LEMT b iy P88 ap B0 o R0 b amaple beams

Pt S 10 st amheinrsaif ey e Bisork ofprecast rof blocks

underS| de view of those sane bl ocks, and shows tapered
perrpuficientispriection tpie speposting Ymgthre gach tirtaseshpeigaksonnectors
serve to carry joists 483 and bear on Ladder Bl ock
magunbebdegnied. at bearing seats 485. | n nost

applications, the mass and interlock of precast roof

bl ockgics. 2 Bl peikpbiifietidw 6PRB& GtdntRg 492 tdieraptHaRebt MB&k 490.
structure such that mechani cal connectors may not

T R RN —
e P BB, SO A L St o o
SI‘OJ ecting fromthe underside of the framng in

shqwsz perspestie ¥iewief f@ﬂpﬁérf@@@@@@h@&/mimn@ﬁalmulstalled As

roof block 490 with netal panels installed. As wth
withfednedayll blbdockssicls ac460h frar80 rodfrtdockd 400 ofpitallydhsorg@ate an
typically incorporate an inner and outer structural

Shenaddoeabluetutdl kkinng efdble Hiftingland GamdlingE th W6k ﬁtﬁzm is a
27Cis a detail view of a bolted connection clip b

addi Eie@ of 53180 Q¥RnRf ol Blggf)saquqq@ D Qo ngﬁ/ Ig%pg?ﬁe%lg of the

r oof ock 490. 15 FI G OWS an asse a roo
E)(Imqp teﬁroonD'Tocq(nw'ﬁsymm”' ¢ colum 450 as

FIG. 28 shows an assembly of a roof block 490 on an asymmetric column 450 as
shown in FIG. 22B. The roof block is mounted on top beams 34 of stepped block 246

with bolted connection clips 493.

DETAILED DESCRIPTION OF EMBODIMENT - Floor Blocks

FIG. 29A shows an assembly of two box columns 70 fitted with bolted haunches
76 carrying floor support blocks 496 which in turn support framed floor blocks 494.
Bolted haunches 76 are shown in detail in FIG. 33B.

FIG. 29B shows three winged box columns 74 each comprised of pair of blocks

232 and a pair of rectangular blocks 10. The winged box columns are shown supporting
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shown in FIG 22B. The roof block is nounted on top
beans 34 of stepped block 246 wth bolted connection

wW@hkiops33898. DETAI LED DESCRI PTI ON OF EMBODI MENTPCT/BE2903/031929

Bl ocks 20 FIG 29A shows an4assenbly of two box

colums 70 fitted with bolted haunches 76 carrying

fl oor support blocks 496 which in turn support franed
twomterhickink $ntéAér spalobt mecdiefiowisck4B6and oab gydeaitfloor end block
detail in FIG 33B. FIG 29B shows three w nged box

a8%. UAITS 28¢ sRaHE a@mewsﬁ@heeé tvp@ﬂsopéloais%m@% v

pai r of rectangul ar bl ocks 10. The w nged box co urms
/ PCT/ US200 3192
N T T

bl ock .486 and one ecast f] oor end block 488. FIl G
prseast FlgQiblachs Bt ereismemosks #3bior begnabeaesleypgd beam
FIG 29D shows an underside view of the sanme bl ocks.
Fxiensheruen Wosksi2ddr at i on on the undersi de of these
precast floor blocks fornms receiving pockets 489 for

bear i BI3.@0Acianhickploded dicvadmtbree phue Padcast for blodk Kssembly
232. FIG 30A is an exploded view of a three part

@dhﬁfsﬁﬁg of In@@or BIRKS00S2EN T ¥ne W&ﬁ@fn‘fﬂl%lﬁfk 5021t EF’IGO?JOB shows
bl ock 500, infill frame 506, andlnfl pl ank

1 el S0 s BB SR e %ﬂ%hﬁed"%g%é%@
DESCRIPTION OF EMBODI MENT - Erectlon of Modul es Upon

conpl etion of casting, blocks are allowed cure until
concrete has gained the necessary strength to resi st
WTﬁIhﬁDdR@Sﬂﬁﬂ’dfl%OF@MBQDW¥ miBreetion| of Modwdes

operation nmust break the suction and/or bond forces

on t hEpdowsmpletion bbcmsting, bldvks efecaiiomicd cliterinpib tor@rete has gained the
forces can represent the nost severe | oading to which

fAedebsapKstitinbth 16'eyist igtisd 1 dEtah8ng faceb STIR ﬁﬁkﬁ likthat op@fa@ion must

too slender to strip fromupper lifting sleeves (as

5RQWhe! sﬁctfdn%ndg(ﬁ)bonw'f(tnja?éﬁs% Hggﬁ -ch& &G b@gﬁgﬂfegtagknppmg

stripping may be acconp usi ng as r ong-

%oa%cses can represent the most severe loading to which a block will ever be subjected. On
blocks that are too slender to strip from upper lifting sleeves (as shown in FIG. 2A)
without damage to.the element, stripping may be accomplished by using a strong-back (as
illustrated in FIG. 2B) that simultaneously lifts from several of the chord sleeves. Once
the block is broken loose from its casting surface, typically a casting slab or an underlying
stack-cast element, it is lifted into vertical position by crane rigging that utilizes cast-in
sleeves as lifting points. Slender blocks may require the use of a strongback during
lifting, or they may be interconnected to one or more perpendicular blocks while still laid
flat.

A stiffened structure that is formed of interconnected blocks will be more easily

erected. The risk of damage due to lifting stresses is reduced and the structural assembly
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illustrated in FIG 2B) that sinultaneously lifts from
several of the chord sleeves. Once the block is

whe@kmsssioose fromits casting surface, typi caPCTUs2003/031929

casting slab or an underlyi2fg stack-cast elenent, it

is lifted into vertical position by crane rigging that
utilizes cast-in 20 sleeves as lifting points. Slender

¥ modedikehytobe dudependendy sbleokittous the e af temporarp @racing. The
lifting, or they may be interconnected to one or nore

RRIgRE BEHNE ek AhplR lefbodintdH kforStht bldet 8f 8508 tRtind Afour-block box
stitfened structure that is fornmed of interconnected

il I j ted. . ri f
GhIRf et 7 R TP SR 4 Han BBl P el ctemens.
structural, . ass WO 2004/ 033810 PCT/ US2003/ 031929 = .
25 | SANF Eftmgk@féngﬁ%&s %@Sﬁeﬁ@&p@ﬁaﬁﬁﬂﬁsﬁe&%@ POy RReferring now
the need of tenporary bracing. The weight of the
bl B, bassoinnentions en a8labi$0 negycrensist of pre-6¢ anphoraedis ar drilled
four-bl ock box colum weighs 7 tons, so that only a

hndyépioxgroageout-setrtbrpuddadadds that pdst thrbegebase sleevids 103 Ahdl afe tensioned
lifting, the block or assenbly is set inits

daat AR I LEoRBIRANORIth BedrSizEd WasHRAYVr sprealerpltes. 1An eRBRE block
connections on a slab 50 may consi st of pre-set anchor

: g .
FRL b 08 o) b1 e TR O T L o FRAS b
L i
assenbl ed into a structural nodule can be tenporarily

pihseeaple logks; byt thgdreiprred eenstuetiparmethed peng tigisstemuwill consist
to the face of the block, by inmediate connection to

ofthe tabsembdy afbineltipledd&sks ibtotinddpenqeméfy stabednoduies primrtto difting.
nmet hod using this systemw ||l consist of the assenbly

Whethdy 4t eequireg kemporasy stEeman deitetiusidgaRbeulPHEd VRS and

prior to lifting. en they are required, tenporary
Fof S OO0 SR lr 4B oy e
PlnERen PR Bl bR PR s SR o derd enesnems 2
nmbers 52. 15 Interconnection, of blocks is . . )
EerGamIcruonel Rlerkids drcomplishedruing vashers apd apigre pprpnction with
\s,\'gartlc?ard length threaded rods that pass through modular connection sleeves. Secondary
elements such as wall girts, roof purlins, or miscellaneous framing may be similarly
connected at modular connection sleeves. In a building that incorporates wall, floor and
roof blocks of this system, girts and purlins are replaced with blocks of construction that
are built at ground level, lifted into position with a light crane, and connected to the
structural frame be means of interlocking or simple bolted or interlocking connections.
This system is designed to allow forces to be distributed over a relatively large

area at the base of a structural assembly and to receive forces from multiple sources at the

top of an assembly, such as roof framing and rail beam for bridge crane carried on a
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standard | ength threaded rods that pass through
nmodul ar connection sl eeves. Secondary elenents such

w@g00aaBIs1gi rts, roof purlins, or m scell aneousP€T/aR1008/031929

may be simlarly connected6éat nodul ar connecti on
sl eeves. In a building that incorporates wall, floor
and roof blocks of this system girts and purlins are

siapledoactolinihadsbnbls whfle comatebt) pRAidifadn a@m@ﬁtemlﬂwﬂhkrent
at ground level, lifted into position wth a |ight

Pd‘cé}ﬁlesta’tﬁ'l'i‘t? ah@ ‘imae;%t@rﬁlai fbrtatﬂ%x b?é %\lﬁgé of ?éco&?a?gﬁu&ﬁoﬁ'ﬁﬁy For

i nterlocking ‘or sinple |nter

t Thlssste al |l ow force
%}94*@@9 HER AT J‘%ts?lgmsyg Fif Ry eenif e bor-
ﬁse of a structural assenbly and to recei ve forces
POl EFHNS My hoUse Harage spase m@@ﬁmsal IQAMSSSHFANMS, eleyatprs or
as roof framng and rail beamfor bridge crane carried
ethcabudinDiasd®8810 PCT/ US2003/ 031929 26 singl e
box- col uim assenbly, while concurrently providing an
EbahBedringi Cdpacibher ent | ateral stability and the
potential for a flexible range of secondary

funct redphddeyB1oER buil @%& E%Ité?n 1sttieg{glﬁ§(ll1 Wlo%@fh@%concinncal

|nterned|ate floors or dustri el ves, and osed

faiRatFhties TR 342y Tyt BREBRASE grppigy than most

bU|Id|n tions. Load Bearing Capacit

PAYaRY B bfé‘%P R SXFHeHe 4 g?%%ﬁeﬂgo gagy-ghe &uﬁ@na (9 PrRvidgestructural
econom cal construction of structures that can safely
eapasijics atare sigaificapdy ingxvesgrof shase redwaned teesist the minimum loads
conventional building systens are designed to carry.

Byuived bylbuildingcqutes wiesieopportunitios ade ciéhteiipake funeSoraliaf and

are significantly in excess of those required to

vasitBity bh@e BuiM SO S din8 3¢ iHi €ebrRiudidn éih néiQfgﬁeéan high-
new opportunities are created in the functionalit an&l

I [ f i S,

(R 80l A AT oy e
eav in e erable wal | s, _provid

SHRES: bnd o Rie G R pEpe ey adRopSainbisme  dieqrigina

of floor structure without nodification to the

g{;qc&}rﬁa]l‘hls reserve structural capacity is achieved economically through the straight-

forward, repetitive construction at ground level of identical pre-engineered blocks.

Construction Stability and Speed

Although blocks may be combined in a variety of configurations, the basic
methodology at play in this building system is the interconnection of manufactured blocks
to form independently stable structural modules; these modules generally form three-
dimensional multi-sided frames. Precast blocks are generally open frameworks with rigid
joints at member intersections. They are made of structural-grade castable material such
as concrete and are reinforced, such as by rebar, as indicated by an engineering analysis

for a given application. Precast and framed blocks are designed to be easily
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15 structure. This reserve structural capacity is
achi eved economcally through the straight- forward,

WO e@aBI8ive construction at ground | evel of i deet/UsEN03/031929

pre-engi neered bl ocks. Con8truction Stability and

Al t hough bl ocks may be conbined in a variety of
configurations, the basic nethodology at play in this
buértonegted Y foem indeptehderitiyt sebtonnR airhlahodflesTarhd @mbles g5k
bl ocks 20 to formindependently stable structural

o&fittueson dRaSEuIHD dddakes U8R Shehd Yot ﬁrpg&‘lﬁd}{ﬁﬁh light crane and

di mensi onal multi-sided franmes. Precast ocks~are
. ir [ . .0l d.. joints, at nher .
FRRESELI e ORE Vil EATRUIELE L LR) s b BB prio o

castable material such as concrete and are )
feliasifg B bpistdifen 2335 TpesapaNIth G-y AllsoPaFeliony This feanure allows

engi neering analysis for a given application. Precast
SIRFNFIVR AERC HIMEER Se ntibzadewry)eldigienty be ermot yn WMtinue setting
2004/ 033810 PCT/ US2003/ 031929 27 interconnected to
$torctore ideiserodaerdey tostaliliee Biheteatlyuadtab1® partseshilelihe$ are being
enabl es the construction of structural nodul es that

BiaBed? €05Rsel il poSisioh iaBA adéHobePas!rb@itedGh AREuBPGk
A S lfiledih B2BBGHing structure,

AL AP Bl Eb R Ao RIBENS Blrislh b et 18 R with an
Thi s {eatd}J}r al.l ows 5 expensive crane

onst ruction.
596@%%%3@8‘18??@%@81%? DRt IRAMENORS - { he crane can
ontinye setting structure if it is not needed to
é@%@é‘iﬁﬂ@é—sﬁﬁﬂerently unstabl e parts while they are
being braced. Once set in position and anchored as
r equi Indeipendentibassmpdaes aedymitallydhteravnnedtediwjth ot rand/or floor

structural base nodul es serve to resist both gravity

euntrbctioartirdt geadalidy vbrstbtsaoT ot ie-Rsbmbleath&Iuddiddhat are themselves
structurally redundant franmework. 10 Construction

maéhiediRAemR dend in@@ﬁéﬁ?&ﬁ%cﬁ%s%?ﬁcﬁ%%’r &%Me}f%rg?-is%ar%e building

i nterconnected wth roof and/or floor Tconstr

bt 550 TP T G057 S TR g
cibrﬂqcli*e ]i?%n Sr?cr:]ct)ntrrggtdtlcj)lc%fc’lveerlftifc)gecl:ltcio\rllsetlru%tigrrl ?haatt ?elile‘rsJl E)g (?hraségr?alll %racing or
shear walls for lateral stability. By building with large, independently stable blocks made
of interconnected precast parts, construction may progress much more rapidly and safely.
By eliminating the need for lateral bracing and shoring, the construction site can be kept
clear of obstructions that contribute to many construction accidents. Because
LadderBlock parts are built at ground level, and can generally be interconnected into
modules at ground level, elevated work and the associated falling hazards are minimized.

The structural redundancy provided by building with independently stable blocks should

also significantly enhance the performance of the overall building if subjected to a



bl ocks that may be erected and will stand stable
W t hout the need for tenporary shoring 15 or bracing,

WO poogosdsi@st to conventional construction thatPCPUS®E3/031929
on di agonal bracing or sheé&r walls for |atera
stability. By building with |arge, independently
stabl e bl ocks nade of interconnected precast parts,
colpbe-ittiating ovesloql; egladancius themsestensiagicelayaidirogressive and
safely. By elimnating the need for |lateral bracing
sl 1Ak 00a bhfiing OSLLNCT I ON STte can be kept = clear
of obstructions that contribute to many construction

>Cl: S. se 20 LadderBl ock parts are built at

Dt of ?g gresan generally be interconnected into
nodul es at ground | evel, elevated work and the
assoc Ihwaragtawuth R VERBIRYconsHECHANTREhnqugs thatpncentrate forces to
structural redundancy provided by building with
consepyendane flposspaes, ghib bystdns ingendiondlly disgibutss gindse feraest dcyoss a
enhance the performance of the overall building if
stidy st tat indnignid s#Bdd HB BB SOpREANLaHER8/ BF BAABing2Mis base so
col | apse-initiating overload; redundancy is the best

WAGUhANRS vaRHAE10RE P B S QuADHleme Rt i8tsQPLEBRSD &, tHs
buil ding structure. Di'stribution of Base Forces In

SRR ASLa D GRS PGl orRRRSIINE AN SEbN ques

CS.
at concen e r1orces conserve us Fe fl oor

space,_ thi, stemintentionall i striputes thes

£ or c.oThe i dsBUEbE ol (5 I aRatic i AABE: IOpieHGE BEbage pressures,
the supporting surface. By building this base so wde
generaltyradloys| admsderid pdkswiaciyyalirpeduds tothetdiregily sunporad on g stiffened
itself usable space, this structural advantage can
slebrourgradet where sihelar laadchirgmg|capatvtgvtaufd sornblly requde special and

di stribution of base forces, and the attendant

Lo Toitdlafbnd) 38€a BliffiAs S talled & HRAEMt 1otz WRWDrdsures and
Ladder Bl ock structural nodule to be directly supported

Ptc& tﬁ&tiggfeﬁgrﬁﬁ%heﬁg ﬁ@d %ﬁ%ﬂg P?Mﬁ?ern‘?s :ﬁ'tﬂg ﬂa@é o% ﬁ%gtrg%tgre. Because

carryl ng capaclity wou nor y require specla

B30 e Py o5 el PO -5 508 b gl
shears and qverturning nonents at the base of the
SPGetiqQnsdequied 4 &gsist overturning at the base of a LadderBlock structural module
may be of lighter and less costly construction than might otherwise be necessary. If the
supported structure is of sufficient weight and is not subjected to seismic loads, it may not
require tie-downs at all. The selection of LadderBlock components from which to build a
structure, the analysis of load paths through that structure, and decisions regarding tie-
down requirements are all subject to the required structural engineering analysis of the
overall structure for a given application.

The supporting surface to which a structural module is tied down may consist of

an underlying layer of structure or a stiffened concrete slab. In light-use, low-rise
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t hese overturning noments are also distributed across
a W de base, the tie-down 15 connections required to

WO e@i®s38oert urni ng at the base of a Ladder Bl oP&T/US2003/031929
structural nmodule may be @9 |ighter and | ess costly
construction than m ght otherw se be necessary. If the

- supported structure is of sufficient weight and is not
soijtractia@r theasupporsing sulfagdsay ¢onsiBBYf Hvdling bReiélthad a level pad of
tie-downs at all. The selection of LadderBl ock

RGNS of h & | »
B A il ey B spaility.

deci si %Qﬁnﬁl{%ﬁ F B2k fb gbg ﬁ uéc)étgr%f’%ﬁl%gﬁ g{)r? A oﬂhe primary

subjec e reqU|re

r r re for v
gtgl]?ﬁlt iy Jasysg:%l ﬁé)u e ailliep.%tg: %ﬁér;tjsa algcb é\lpﬁ%wﬁeerhblock columns, pairs,
structural nodule is tied down may consi st of an
aniadiviguah blocks mey be uslizadde suepost intermediftedeneds afmrcupiedfloor
slab. In light-use, lowrise WD 2004/ 033810
Bfate USROS RT At trial Sheld psrice usilivetated REFK3IAPO Mhe Rertical shaft
surface may consist of nothing nore than a | evel pad

WithircaappedRttdly bize®bo@d1ba 7o %%yl b°e dtﬁﬁ&d Qé(ﬁib qn_gx}ework for an
adequate bearlng capacity and stability.

Qlﬁv!&tno G¥ ﬁluﬂ?—YerIest{)’JIa?é icl%)?fgs Eh%{ f{nor ﬁé& '&S 1916X 90r hcﬁ]tas %fplenum

rimary struc

Iene 75 a d 76 en bl ock Iunns
RGPt Hraaed o BB g e AR dACBU ST prsemblics of blocks can
internmedi ate | evel s of occupied floor space or
Provisle-the raquiredhsftietyrplgapativl to seppasebridgejcrangs tjitehadsts,iand other
FIG 17. The vertical shaft wthin an appropriately
Hftingdlebivrs withowtrthe Qeedeyr dikditinial staethras t he framewor k
for an elevator, as nulti-level storage closets that

DET AIEEDORHSARIPTTIONOFEMBODIMENT aStAicRirfiTesa8d shells
mechani cal, electrical, or plunbing systens.

Addi t pRial$ YhoiSSERId 682 m yﬁlﬂt@& ?ﬁnﬁg}?%&\%nﬂéﬂﬂﬁg thtapﬁ bu11t

requi red structural “capaclt e crané

st nd other . Iifti ice out the
N R R TR it -
gagﬁgINENT Structur al franes and shells_ FIG 18

nal elementssush ag wall hipcks ard pof Mok Sty be piiached e estructural
that is built
frame.

FIG. 19 shows the frame of FIG. 18 carrying secondary framing in the form of
roof purlins 18 and wall girts 19, prior to installing remaining minor framing and the
exterior skin that completes the building envelope.

FIGs 31A to 31D show a sequence of assembly of an enclosed structural shell. In
this example, three modules 520 as shown in FIG. 31A are set on a support surface, such
as a compacted fill pad. Each of these modules 520 is comprised of stepped blocks 244

and two rectangular blocks 243 and 245. The blocks are stable and self supporting when

set into position, and are ready to receive floor blocks 494 and 496 as illustrated in FIG.
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using this system In that exanple, a plurality of box
columms 70 support roof trusses 15. 15 Additi onal

web@aosdsso such as wal | bl ocks and roof bl ocks PEl/UB®03/031929

attached to the structural 30frame. FIG 19 shows the

frame of FIG 18 carrying secondary framng in the

formof roof purlins 18 and wall girts 19, prior to
BHBtvadll blogks 220524, agd 526 ay illustearedih FIG 310 eandasbebloks 528 and
skin that conpletes the building envel ope. 20 FIGS 31A

52 &ldRosawig. saouence of assenbly of an encl osed
structural shell. In this exanple, three nodules 520

ek é%fié@h@{a%dslﬁ%f? %%é Rt %?é%ﬁfr{@%‘fﬁxe@ple, six
2Q i ' 244
FOB 5P BRI R 5 s

and sel f supEorti ng when set into position, and are
suspended aceese Hpardlogks Sl land priseduoaf amss m@mleast40 prior to installation
illustrated in FIG WD 2004/033810 PCT/ US2003/031929

G0w a1 8)d mwaf blobkO dRIE. 32C sh&ddinstatled »al basks 54218id 3435 dlerestory
in FIG 31C, and roof blocks 528 and 529 as show in

bibéks SHUDwaReAdee blRkASFH, @nd Slidihg HSSHAS&E 548 IS 2878 ows the
through 32D. In this exanple, six nodules 450 are set

' . I 32B
SRIRT AL AR bRl MBI Ruh BPioh Biockd 30 o
r oof dul 40 prior to installation of wall .
ind BB Ridieh R et h i AL il am i mgpg Bibuilding
542 and 543, clerestory blocks 544, wall header
o oo Tunans 70:ygpeitingtvie) uBRRs Aevssodf Kensgdloor blackg 494, and shows
shows the enclosed structural shell conpleted by the

passaggiflont bloako495 toatceitentdis utiEHI7TEIRES. IR shdwsiigbod 3&umns
represent a structural shell of an open industrial

dredtedliFTg. 33 pafvides delilun®$ of BolsddRRhéHes hldPIGY BB Shows the box
| evel s of framed floor bl ocks 494, and shows passage

Sl 06t B 1L 84 Al Bl e
%glg(i%iaf) b}/oicEXv46§ cak%r%'lirggetgeﬂ%{x;]s rri]negsfrus%é]sdliﬁ. CF\’IG?’ §§i€ glpo(%v\,\fthg rr]n(gar
completed structure after installation of precast wall blocks 552, metal wall studs 554,
and metal roof deck 558.

FIG. 34A and 34B show another example of a multi level structural shell
including a slab 540, box columns 70, and an assortment of winged box columns of
various heights 560, 562, and 564. These box columns support floor modules 486 and
488, and cap blocks 409. The box columns also support hinged wall blocks 475.

FIGs 35A though 35D show another example of a structural shell. In this example
box columns 70 and asymmetric walk through box columns 580 are provided. The walk

through box columns 580 provide walk up access to the interior of the box column to

allow utilization of this space. The cap elements 400 and corner cap elements 410 are



colums 70 carrying franmed floor blocks 494. FIG 33D

shows the primary frame with solid cap bl ocks 408
wa@200838¢0 t i ed bowstring trusses 319. FI G 33EPChUs®03/031929

the near 15 conpleted strudture after installation of

precast wall blocks 552, netal wall studs 554, and

metal roof deck 558. FIG 34A and 34B show anot her

esatiplsapmirt @oftbdses hirtak 339.r Uhd svyadm&fiebbx cblafint 880 upbort

sl ab 540, box columms 70, and an assortnent of w nge

BonCr&e rdtThiocRE 480 3hd MBwhRh %%\ﬁdesn%%l}?sggcg% ggﬂgt#%ﬁ%"w roofs. The

These box col umms support floor

. 409.. The .box .col 0_support

A B AP iP R S hoisOF kR ks 200 n fRRRlcry roor
gggkhgé exanpl e of a structural shell. In this exanple

£5%ms 70 and asymmetric wal k through box col ums
580 are provided. The wal k through box colums 580
provi de wal k up access to the interior of the box
colum to allowutilization of this space. The cap
el ements 400 and corner cap elenents 410 are WO
2004/ 033810 PCT/ US2003/031929 31 used to support roof
trusses such as 319. The asynmetric box col ums 580
support concrete roof blocks 480 and 482 which
provide fire resistant structure at | ow roofs. The
upper roof shown in FIG 35D consists of franmed roof
bl ocks 490 and cl erestory roof bl ocks 499. WO
2004/ 033810 PCT/ US2003/031929 32 Clainms Wat is
clainmed is 1. A planar precast construction block for
transmtting a load to a support 5 surface, the
construction block conmprising a substantially upright
first edge chord and a second edge chord



spaced apart fromthe first edge chord, each edge
chord conprising a first end wwth a base surface,

WG /08383 t he base surface transmts a | oad PEDIS2008031929
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edge chord to the support surface, 10 a second end, a
first surface in the same plane as the first surface
of .t.ne other edge chord, a second surface in the sane
pﬁgﬁgmas the second surface of the other edge chord,
at %asH.ogg.surface facing away fromthe other edge
choP S Y884 at | east one surface facing toward the
ot her edge chord; a top support beam between the
second end of the first edge chord and the second end

of the second. edge choyd uch that the to support
b et DieciRL gt tiges B Frstte p R SR aBPE” g
the 20 second ed hord; .at | east one cross beam
suragenthe © Wg“%tloag’i"cgéﬁﬁ?ré%‘?ﬁ}ects a portion of the
first edge chord to the secqond, edge chard; and
SUBSTI PO Rt s GUSr S5 54 Fgee Shore

PCT/ US2003/ 031929 33 at | east_ one géegc%k connecti on
means iSPACE®RRATt from the dirgt edae chardy each gageFhord COPRTIFIAG: o

second construction block can be attached to _the first
edge chor da fisst end witlea basg Surfacesuginthpl the Rasg purfacgi m 1
wherein a cross beamis a base beam between the first
end of the transitsadepd fromnihe gdgarhordia thesuprortesEfacss ¢ he
second edge chord, such that the base
a second end,
a first surface in the same plane as the first surface of the
other edge chord, a second surface in the same plane as the
second surface of the other edge chord,
at least one surface facing away from the other edge chord,
and
at least one surface facing toward the other edge chord;
a top support beam between the second end of the first edge chord
and the second end of the second edge chord, such that the top
support beam may transmit a load to the first edge chord and the
second edge chord;

at least one cross beam, such that the cross beam connects a portion

of the first edge chord to the second edge chord; and

SUBSTITUTE SHEET (RULE 26)



beam has a surface in the sanme plane as the base
surfaces of the first and second edge chords. 10 3.

wab@4083884 r ucti on bl ock of claim2 further conpeT/E52993/031929
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at | east one cantilevered B&am extension of the base
beam such that the base beam extends past an edge

chord. at]1lér3]ast %ne-gq&k %gxﬂé&ﬁdﬁ%% 2§ m'Pég% G AL 5 n&% Q‘E%@t chodg" t her

conpri Si second cross beam positio weeh t he
base bea h

vertical® ﬂ%%e?%%E qe éﬁor d%%ﬁ#@gﬁ%%é%ﬁ)&ggﬁ %ﬁ%
first qggﬁechord and t he second edge chord, such that
the inf diate 20 chord connects a portion of the
second cross beamto a portion of the base beam 5.
The construction block of claim1l wherein SUBSTI TUTE
SHEET (RULE 26 04/.033810 PCT/ US2003/ 031929 34
t He %ﬁﬁ@??‘@%%@ﬁ@g%&@ngéy tted fromthe group

consi sting of a

S ndat| urality
of pi eP§IOSHbGARE R h@f‘" bsa"b EhVEFH '3955? erp‘fr%ralh ﬁa@edg%
construction block, a struct dul e
on- gr aghord gug thg st engl of th eﬁ"’f&"“ﬁ&ﬁ%"t‘g’g F‘Eﬂ}? t@?‘%@ﬁ’
cl ai m 100 wherein the top beam has at ast one

cant i | b¢am bas asuefppedn the ﬁ%’T‘%Hlan%*l?é'PP l?‘ﬁ%\f“ et B eam

ext ends past an edge chord.
and second edge chords.

3. The construction block of claim 2 further comprising
at least one cantilevered beam extension of the base beam, such that

the base beam extends past an edge chord.

4. The construction block of claim 2 further comprising
a second cross beam poéitioned between the base beam and the top
beam; and
a substantially vertical intermediate chord positioned between the
first edge chord and the second edge chord, such that the intermediate
chord connects a portion of the second cross beam to a portion of the

base beam.

5. The construction block of claim 1 wherein

SUBSTITUTE SHEET (RULE 26)
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10 7. The construction block of claim21 further
conprising at least two internedi ate cross beans

first and second edge chordés$, such that each
i nternmedi ate cross beam connects a portion of the

first %j&%g a{(e‘%s J&?edsf?dh?{l‘x V\ﬁgdrﬁg%oﬁéik@ihgofaléaﬁ- The

constructi claim7/ I n at east one

poam oxt BRadont 0 R AR i, T e R o Y beam
ext e 9351 o b SHRR RS far@llrmolliE GORRLRYFA: "

bl ock of ereln the secon

par al | UEE the first edge chord; and SUBSTI TUTE
SHEET ?ﬁf 26) WO 2004/ 033810 PCT/ US2003/031929 35
the top support beamis perpendicular to the first
edge chord and the second edge chord, such that the

oo e St B of do B R o of "l m 1 wherei n

th t | ect ed, f
consi sH4P b o g 3%%%@@\%655‘1 JlePSioth ol et

geonetrijc gterloc , and connectors. 10 11.
The con& PP EEamSKigds past 3 © Fﬁ 1 wherein the

connection neans is a biaxial sleeve connector.

7. The construction block of claim 1 further comprising
at least two intermediate cross beams positioned between the first and
second ends of the first and second edge chords, such that each
intermediate cross beam connects a portion of the first edge chord to

the second edge chord.

8. The construction block of claim 7 wherein
at least one intermediate cross beam has at least one cantilevered
beam extension, such that the intermediate cross beam extends past

an edge chord.

9. The construction block of claim 1 wherein

the second edge chord is parallel to the first edge chord; and

SUBSTITUTE SHEET (RULE 26)

second endsPCf/US1063/031929



12. The construction block of claim11l further
conprising a first biaxial sleeve connector on the

wo poog3dpge chord; and 15 a second bi axi al sl PEwES2003/031929
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connector on the second edg® chord. 13. The
construction block of claim12 wherein the second

const 1 im 12 _
i in A SERmR SR RhnehToal SN TR Y

e connector

20 W T%@onagegé Sif b0 il Ak gémstko@{ ﬂf&c}cﬁf zggé%{aswart he

second bi axi a eéve connector Is orie

synmet r | | respect to the first biaxial
sl eeve dggﬁgﬁ?nmlg’&sUBSTl TUTE SHEET (RULE 26) WO

2004/ 033810 PCT/ US2003/031929 36 15. The construction
bl ock of claim 1l further conprising at |east one

pl out ward ntilevered extension fromthe third
suﬁ?g@%c “s’i“’gﬁg’é’t‘eﬁ?‘a’. Whefgin “The “constructi on bl ock
of claim 15 wherein the extension is offset fromthe
suppor ttﬂéff’r“f‘%\%‘g?‘ me3ns 1s ﬁel\%’te@%’ﬂ ‘?’ﬁ E1UB FOPIHRE OLHECYF aj m
1 wherein the first edge chord caonprises 10 .a first
out si decoﬁﬁeﬁ@r%&”fe Ggm’lcgte{snée"HWH}F‘F H?ﬁ%*?@égm%‘} edge
chord, and a second outsi de edge surface facing away

from t HODRFCIE; edge chord. 15 18. The construction
bl ock of claim| wherein :

11. The construction block of claim 1 wherein

the connection means is a biaxial sleeve connector.

12. The construction block of claim 11 further comprising
a first biaxial sleeve connector on the first edge chord; and

a second biaxial sleeve connector on the second edge chord.

13. The construction block of claim 12 wherein
the second biaxial sleeve connector is oriented asymmetrically with

respect to the first biaxial sleeve connector.
14. The construction block of claim 12 wherein

the second biaxial sleeve connector is oriented symmetrically with

respect to the first biaxial sleeve connector.

SUBSTITUTE SHEET (RULE 26)



the first edge chord conprises an extension beyond the
top beam 19. The construction block of claiml

wo eootloddsiconpri sing at | east one di agonal str uPCT/US2003/031929
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positi oned between the fir$ edger chord 20 and the
second edge chord. 20. A precast construction bl ock

for ansm tt.in | dt support surface, the
c s Theetmtaictin Hodk ‘%,fg“?f‘b‘lﬂilgtl‘ﬁ‘b"’ PBUTE SHEET ( RULE
26) WO 2004/ 033810 PCT/ U82q03/ 031929

subst aft a5t PYe RIFAT gvasd cpatlevemkexiensipy g‘i‘fgheathggc ond

edge chord paced apart fromthe first edge chord,
each eéb‘éa"&ﬁg?lﬂedéﬁﬁlﬁfg&si ng a first end with a base

surface, such that the base surface transmts a |oad
fromthe edge chord to the support surface, 5 a
second end, a first surface in_the same plane as the
f i 16s Thesepnstsuctiopblogkef cladppda whetgdie chord, a second
surface in the sane plane as the second surface of
t he ot liagrextangien istoblsef froppthg suppe surfaspe surface and
facing away fromthe other edge chord, and at | east
one surface facing toward the other edge chord; a
substantially vertical internediate chord positioned
beYMm@hncanisieuctibn bleck efthljpmdiwherteiand t he second edge
chord; the internediate chord 15 conprising a first
end w tike firsbalgectond éaamisesuch t hat t he base surface

a first outside edge surface facing away from the other edge

chord, and
a second outside edge surface facing away from the other

edge chord.

18. The construction block of claim 1 wherein

the first edge chord comprises an extension beyond the top beam.
19. The construction block of claim 1 further comprising
at least one diagonal strut positioned between the first edger chord

and the second edge chord.

20. A precast construction block for transmitting a load to a support surface,

the construction block comprising

SUBSTITUTE SHEET (RULE 26)
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transmts a load fromthe internmediate chord to the
support surface, a second end, 20 a first surface in

second edge chord; a first3top support beam between
the second end of the first edge chord and the second

end of t |nt r med hor.d ch t p
susT F Pﬁl‘ﬁéﬂféﬁ L %‘%‘gfdge Shotd
PCT/U82003/031029 38 su t bea transm.t. a | oad
Dot he SPRPLTAEGE R iR pecich FGs Hih BN o a
second top s bet ween th nd d of the
second edgé¥"§126‘?‘{1|w‘é ggisﬁ é“‘%&o“‘ﬁﬂ’ 'gﬁﬁ}e‘%gas? ace
internmedi ate chord, such that 5 the top support beam
may transmi ansmitsadpad fromyhe edgesherddeithe sEPROFISUITaGS t he
internmedi ate chord; a first cross beam such that the
first cross2B®amd e¥nnects a portion of the first edge
chord to the internedi ate chord; and at | east one

bl ock connee firspurfasainghe sameqrlane as theiss saifacs of hage
chord 10 such that a second construction bl ock can be
att ached t oothheedge elgird,edge chord. 21. The
construction block of claim20 wherein the first cross
beam and t he secondswiface indhe samgplane apihe sevond pufee dleam

15 between the first end of the first edge chord and
the first et odfer édge chedcond edge chord, such that the

base beam has a surface in the sane
at least one surface and facing away from the other edge

chord, and
at least one surface facing toward the other edge chord;
a substantially vertical intermediate chord positioned between the
first edge chord and the second edge chord; the intermediate chord
comprising
a first end with a base surface, such that the base surface
transmits a load from the intermediate chord to the support
surface,
a second end,
a first surface in the same plane as the first surfaces of the first
and second edge chord;
a first top support beam between the second end of the first edge

chord and the second end of the intermediate chord, such that the top

SUBSTITUTE SHEET (RULE 26)
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pl ane as the base surfaces of the first and second
edge chords. 22. The construction block of claim?2l

extensi on of the base beamd8such that the base beam
extends past an edge chord. 23. The construction bl ock
of claim 20 wherei SUBSTI ET (RULE WO
2004/ 0 SIbS AT TRdpaT B3 194 Begins esﬁﬁ‘bﬁ‘%%’urf ace
is sel ectt ed dtrtor%)t([]e group consisting of a slab

f oundat'MSH BT a plurality of piers, a footing, a
plurality of footings, a construction block, a
St r uct (R SEPOTIOREPor, 'nawt%??né?f‘aﬁ@mdseaﬁfvs@s seogndy  The
construction (ﬁl ock of cJaim 20 wherein the first top

beam h&988chosd,and the secend 9d ofthe intermediste cherds sich i ¢ he

first top beam extends past the first edge chord. 10

525, Thebgtonrsepneribteyn M3y Gansmyt a lopd fothe secoprbedgr gharde

second top beam has a cantil evered beam extensi on,
such t rad thejatermedisigehordsp beam ext ends past the second
edge chord. 26. The construction bl ock of claim20

f ur t hera istaess bpany such thatshalinstrress beam benests 8 portion pfit
the second cross beam connects a portion of the
second theifiest edge claprd to thentérmedintewbordt andchord; and  27.
The construction block of claim20 further conprising
at | eastt least@né hlock enmdéctioe meanrsiste prhio thxofist edge clwbrd
between the first and 20 second ends of the first

10 edge csoehithairadsetdud comtractiondiladkesas hoatthchesd to lthe first edge

15

20

chord.

21. The construction block of claim 20 wherein
the first cross beam and the second cross beam comprise a base beam
between the first end of the first edge chord and the first end of the
second edge chord, such that the base beam has a surface in the same

plane as the base surfaces of the first and second edge chords.
22. The construction block of claim 21 further comprising
at least one cantilevered beam extension of the base beam, such that

the base beam extends past an edge chord.

23. The construction block of claim 20 wherein

SUBSTITUTE SHEET (RULE 26)
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that the internedi ate beam connects a portion of the
first edge chord to the internediate chord. 28. The

SHEET (RULE 26) WO 2004/ 033810 PCT/ US2003/ 031929 40
the internedi ate cross beam has at | east one

cantil Sk pn uch that. the

oo mal Spflof? 6o fXLEA%H Rl iR iun cWintira bl 11,6
constr ' bl ock of .clai m20 wherein 5.t

connec?ff{5 %’#&ﬁ%‘ﬁﬁs PI%G aé’é‘ff%‘?%'g]éplFfPo%f%‘&aPB’ﬂagﬁ%%si sting
of sl eeve. connectol.s,..keyed connectpors, geometrijc

i nterl ofégtggs%@nmé%blo%ﬁm%o@ﬁﬁ, a‘ﬂ‘E?é‘O"'gra €
construction block of claim?20 wherein 10 the
connectBAreans is a biaxial sleeve connector. 31.
The construction block of claim30 further conprising

a first biaxial sleeve connector on the first edge
chor&'& and a, second _hiaxial sl eeve connector on the
setd eé?fﬁg‘“if'ﬁ’&lbg’."koﬁ@awo"ﬂ‘FéﬂEonst ruction bl ock of
claim 20 further conprising at |east one planar

out war dhe Eit top bgasn bas aseniilgegreg bepmepriension, subythiat theur f ace
of an edge chord. 20 33. The construction bl ock of

cl ai m Jusitppbeamextends past bp frsbpdgeshordf set from t he
support surface. 34. A connected pair of precast
construction bl ocks, the pair conprising SUBSTI TUTE

SHEET (RULE 26)
25. The construction block of claim 20 wherein

the second top beam has a cantilevered beam extension, such that the

second top beam extends past the second edge chord.

26. The construction block of claim 20 further comprising
a second cross beam, such that the second cross beam connects a

portion of the second edge chord to the intermediate chord; and

27. The construction block of claim 20 further comprising
at least one intermediate cross beam positioned between the first and
second ends of the first edge chord and the intermediate chord, such
that the intermediate beam connects a portion of the first edge chord

to the intermediate chord.

28. The construction block of claim 27 wherein

SUBSTITUTE SHEET (RULE 26)
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WD 2004/ 033810 PCT/ US2003/ 031929 41 a first planar
precast construction block and a second pl anar precast

substantially upright firs#0 edge chord and a second
edge chord spaced apart fromthe first edge chord,
each edge chord 5 c rising a first._ surface in the
same plﬂéﬁw‘éteﬁ’éedl‘q‘f’e“f”?sﬁ’g?m§ﬁsr‘?t f2st o cantilgye fiﬁga}m edge
chord, a second surface in {he same plane as the
second SXigpsians sych dat the dotgrmediatehsgm exisBisPastardge eiird.q
surface perpendicular to the first surface and the
second surface and facing away fromthe other edge
chord, and at |east one surface facing toward the
ot29e Theepgatructippblgck afivlaim 20a¢stein wo beanms bet ween t he
first edge chord and the second edge chord; such that
t he t hithekoguactiements it selectel from theerenpeonsisting ofisleevey| ock
is attached to the first surface of the second beam
of t he comsotots, kiyed Rorinactorsy geemetris inferdorks apghhingeshaped
pai r of blocks. 20 35. The connected pair of precast
const r wohneotorsbl ocks of claim 34 wherein the bl ocks
are attached with threaded connectors placed through
sl eeves of biaxial sleeve connectors.

30. The construction block of claim 20 wherein

the connection means is a biaxial sleeve connector.
31. The construction block of claim 30 further comprising
a first biaxial sleeve connector on the first edge chord; and
a second biaxial sleeve connector on the second edge chord.
32. The construction block of claim 20 further comprising
at least one planar outward cantilevered extension from the third

surface of an edge chord.

33. The construction block of claim 32 wherein

the extension is offset from the support surface.

34. A connected pair of precast construction blocks, the pair comprising

SUBSTITUTE SHEET (RULE 26)
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SUBSTI TUTE SHEET (RULE 26) WO 2004/ 033810
PCT/ US2003/ 031929 42 36. The connected pair of

conprising a third planar $recast construction bl ock
conprising a substantially upright first edge chord
and a se ontil edge 5 chord spaced agpart fromthe first
edge cROFH Plavareagfonsrstien blg 3$PGegd Rlapgrpsgeast
surface in the sane plane as the first surface of the
ot her &QBEvetigRiockaeach BlogkicapiSHige in the sane pl ane
as the second 10 surface of the other edge chord, a
third surf adéubsiaptilynpeightfirstedes ¢hord gndgysecand edgee and
the second surface and facing away fromthe other
edge chor d, ckeid spaced apad droghiae Srst pdpeshordqaplyedaswherd t he
other edge 15 chord; at |east two beans between the
first edge é&¢rapebiEnd t he second edge chord; such that
t he second surface of the second beam of the first
bl ock is attachefirst surfapeinths satheplant azthe fifst surface pf st
beam of the third block, 20 thereby formng a ribbed
wal | section. 37thedther eligankarded pair of precast
construction bl ocks of claim34 further conprising

a second surface in the same plane as the second

surface of the other edge chord,
a third surface perpendicular to the first surface and
the second surface and facing away from the other
edge chord, and
at least one surface facing toward the other edge
chord;
at least two beams between the first edge chord and the
second edge chord;
such that the third surface of the first beam of the first block is
attached to the first surface of the second beam of the second block in

order to create an L-shaped pair of blocks.
35. The connected pair of precast construction blocks of claim 34 wherein

the blocks are attached with threaded connectors placed through

sleeves of biaxial sleeve connectors.

SUBSTITUTE SHEET (RULE 26)
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edge chord and a second ed¢¢e chord spaced apart from
the first edge chord, each edge chord conprising a
first surface in the sane plane as the first surface

o036. Bherdeanested dpir efiprecastronsiructionbledis of slaim b further ¢ he
same plane as the second surface of the other edge
clromgnsigg t hi rd surface perpendicular to the first
surface and the second surface and facing away from
t he ot héhird plfhaeprgeasicdopsitiictiomblock cangwisingone sur f ace
facing toward the other edge <chord; at |least two
beans bet weasubstastiafly uptight digst edgewhordamd asérond edgeond
edge chord; 15 such that the third surface of the
first beam dford spaceslapam trotnl thefirst eige alidrdcheitedge chdré
first surface of the second beam of the third block in
order to creahpismg open box columm. 38. The connected
pai r of precast construction bl ocks of claim34
further 20 conpyfirsi saffack ifi éershine plaagay thepfiscasface of
construction block conmprising a substantially upright
first edge chor dh@ndleredgecivnd] edge
a second surface in the same plane as the second
surface of the other edge chord,
a third surface perpendicular to the first surface and
the second surface and facing away from the other
edge chord, and
at least one surface facing toward the other edge
chord,
at least two beams between the first edge chord and the
second edge chord;
such that the second surface of the second beam of the first block is
attached to the third surface of the first beam of the third block,

thereby forming a ribbed wall section.
37. The connected pair of precast construction blocks of claim 34 further

comprising

a third planar precast construction block comprising

SUBSTITUTE SHEET (RULE 26)
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edge chord conprising SUBSTI TUTE SHEET (RULE 26) WO
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the same plane as the firs#w3surface of the other edge
chord, a second surface in the sane plane as the

second sur e of the hord, 5 hird
sur f ace per%%‘%ﬁf?‘&@p%f‘p‘i‘ ‘Ff’ée‘faegg?rﬁéﬁ ?366:811@ € the
second surface and faci fromth edge
chord, and %‘Pr"rs@é‘é?fl%%gg'[}%?ed% qd&%?i}?éf F%?%H‘%ﬁe? ¢
ot her edge <chord; 10 at |east two beans between the

first edge “HYYEMENd t he second edge chord; such that

the third surface of the first beamof_ the third bl ock
is attached to tafirstspage inthesameplgre asthe Brstyracefam of
the fourth block, and the third surface of the first

beam of the fourththoth® edgodierd, s attached to the first
surface of the second beamof the first block in
order to creat e asceupdapeacsdxthe samgplaness theseendnect ed
pai r of precast construction bl ocks, the pair
conprising a fi rsstfagslofitherother edgeshordonst ructi on bl ock
and a second planar precast 20 construction bl ock,
each bl ock conpra thirdgurface pivpandicuiantol the fiyst sugface dndr st
edge chord and a second edge
the second surface and facing away from the other
edge chord, and
at least one surface facing toward the other edge
chord;
at least two beams between the first edge chord and the
second edge chord;
such tha£ the third surface of the first beam of the second block is
attached to the first surface of the second beam of the third block in

order to create an open box column.

38. The connected pair of precast construction blocks of claim 34 further
comprising
a fourth planar precast construction block comprising
a substantially upright first edge chord and a second edge
chord spaced apart from the first edge chord, each edge chord

comprising

SUBSTITUTE SHEET (RULE 26)
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wWQOM4/0883810 PCT/ US2003/ 031929 45 a first surPeEresion3/031929
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the same plane as the firstdsurface of the other edge
chord, a second surface in the same plane as the

second surface of the. other edge, chor 5.a thir

surface per pendiac{ﬁqsﬁs?’r@‘if‘f’ﬁbeW‘gg{angﬁsr‘?lgg'gtﬁ’ﬂﬁce Ptﬂe

second surface apd facing away fromthe other edge
& ptgruB ity

chord, and at |é ghfdle ce facing toward the

ot her edge chord; 10 at_|east two peans, between the
first edge chor oas&?ﬁ?f‘dt%aceéggl?ﬁﬁmga ae 2{he spcotlch ¢ hat
the third surface of the fjrst beamof the first block
is attached to $W§F§9ﬂqﬁdﬁgﬁﬁﬁﬁﬁgmg* the first beam of
the second'block in order to create _a planar pair of
bl ocks. 15 40. Thidird swrfase pergendiquiar i the figst surface and
construction blocks of claim39 further conprising a

third planar prebasecorbnsieeeand fagingavwmydram s ofhsr ng a

substantially upright first edge chord and a second
edge 20 chord spulgechapand fromthe first edge chord,
each edge chord

at least one surface facing toward the other edge

chord;
at least two beams between the first edge chord and the
second edge chord;
such that the third surface of the first beam .of the third block
is attached to the first surface of the second beam of the fourth
block, and the third surface of the first beam of the fourth
block is attached to the first surface of the second beam of the

first block in order to create a square box column.

39. A connected pair of precast construction blocks, the pair comprising
a first planar precast construction block and a second planar precast
construction block, each block comprising
a substantially upright first edge chord and a second edge
chord spaced apart from the first edge chord, each edge chord

comprising

SUBSTITUTE SHEET (RULE 26)
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first surface of the other edge chord, SUBSTI TUTE
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second surface in the sane4pl ane as the second

surface of the other edge chord, a third surface

perpendi cular to the first surface and éhe second
€ HIS é

surface and facidfStawERrei? BinstnePlangasth “&Hor d,

and at | east one surface facjng toward the other edge
chord: at |east H&Rre&deh9EL ween the first edge chord
and the second edge chaord; 10 such that the third
surface of the SSEcmd sdaeminihe saee planes thy sseend; s
attached to the third surface_ of the second beam of
the third bl ock surfacsef thepiliepedgeslord. 1 at wal | secti on.
41. The flat wall section of claim40 further
conpri sing 15 a athigd surfape paapandisplag todhe fshatecrandon
bl ock conprising a substantially upright first edge
chord and a secdhriseeengesurfadecind fasingcedy dionr the ptheim t he
first edge chord, each edge chord conprising a first
surface in the sdpechordaed as the first surface of 20
t he ot her edge chord,
at least one surface facing toward the other edge
chord;
at least two beams between thé first edge chord and the
second edge chord;
such that the third surface of the first beam of the first block is
attached to the third surface of the first beam of the second block in

order to create a planar pair of blocks.

40. The connected pair of precast construction blocks of claim 39 further
comprising
a third planar precast construction block comprising
a substantially uprig'ht first edge chord and a second edge
chord spaced apart from the first edge chord, each edge chord
comprising
a first surface in the same plane as the first surface of

the other edge chord,

SUBSTITUTE SHEET (RULE 26)



a second surface in the sane plane as the second
surface of the other edge chord, SUBSTI TUTE SHEET

w@ Rdw@sBe) WO 2004/ 033810 PCT/ US2003/ 031929 4FCHUB103/B1929
surface perpendicular to tde first surface and the
second surface and facing away fromthe other edge
chord, and at |east one surface facing toward the
other edge 5 chHofegondurfpcesn thesppge planges thesegedh t he
first edge chord and the second edge chord; such that
the third surfacwrfgee ofitke gtharsdganbard of the fourth
block is attached to the first surface of the first
beam of the fi rsathisl gerace perperdéquissfo the first srjfage and
pilastered wall section. 42. The connected pair of

precast const r ucthe sseonyd sysface aid fading awaydromutbe jether
conprising a plurality of other construction bl ocks,

5 each bl ock conprédgenbprd,®da substantially upri ght
first edge chord and a second edge chord spaced apart
fromthe first eddemsioinesdrfacefemgaogad theatiter edgenpri si ng
a first surface in the sane plane as the first surface
of the other edderd;hord, 20 a second surface in the
sanme plane as the second surface of the other edge
chord, at least two beams between the first edge chord and the

second edge chord;
10 such that the third surface of the second beam of the first block is
attached to the third surface of the second beam of the third block,

thereby forming a flat wall section.

41. The flat wall section of claim 40 further comprising
15 a fourth planar precast construction block comprising
a substantially upright first edge chord and a second edge
chord spaced apart from the first edge chord, each edge chord
comprising
a first surface in the same plane as the first surface of
20 the other edge chord,
a second surface in the same plane as the second

surface of the other edge chord,

SUBSTITUTE SHEET (RULE 26)
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a third surface perpendicular to the first surface and
the second surface and facing away fromthe other

2004/ 033810 PCT/ US2003/ 031929 48 at | east one surface

facing toward the other edge chord; at |east two
sec

beans between the,first edge chord d.t he nd
edge chord; 5 sdgﬂ"qﬂﬂﬁm?R%p?ﬁF§F”Hﬁﬁ%ﬁFQ?ﬁ%m%%%bnd
bl ock, the third, bl ock dt .plurality,of .ot her
construction bl &E%“%?des“ag%%“g%??ﬁ%&“@a fiogt the ofhgr
one ot her bl ock, thﬁ&ﬁggﬁ%orning a general perineter
wal |l . 43. An as £ dul e conprising 10 a first

pl anar precast constructign hl pck and_a second pl anar
precast const r&éfﬁaﬁfﬁnﬁﬁ‘ﬂ%ﬁ?%’éﬁ‘@ﬁo‘ﬁ?‘g@? oi'l:ﬁﬁ‘ﬁ&gesi ng a
substantially upright first edge chord and a second

edge chord spac“é‘é?rdépart fromthe first edge chord,

each edge chord conprising 15 a first surface in the
same pl ane aideasHavorheams bafweqnthefigst edeg ghord ppdtheogge
chord, a second surface in the sane plane as the

second ' sur peseed esige ehpsdiot her edge chord, a third
surface perpendicular to the first surface and 20 the
second saelrthatdhe thind|sirface afthe fiesy beaporhtherfourh bloek is

attached to the first surface of the first beam of the first block,

thereby forming a pilastered wall section.

42. The connected pair of precast construction blocks of claim 40 further -
comprising
a plurality of other construction blocks, each block comprising
a substantially upright first edge chord and a second edge
cho.rd spaced apart from the first edge chord, each edge chord
comprising
a first surface in the same plane as the first surface of
the other edge chord,
a second surface in the same plane as the second
surface of the other edge chord,
a third surface perpendicular to the first surface and
the second surface and facing away from the other

edge chord, and

SUBSTITUTE SHEET (RULE 26)
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edge chord, and at |east one surface facing toward the
ot her edge chord, SUBSTI TUTE SHEET (RULE 26) WO

vertical intermediate chord$ positioned between the

first edge chord and the second edge chord, at [ east
two beans between the first ?d e chord a(gg tge

i nternedi ate choftdeastong suriage iy werdgheihgredgiot ween

t he second edge chord and the internediate chord, a .
first connection®®®nent between the first edge chord

of the first block and the first edge chord of the
first bl ockatlspRytwe keams hetweerhihe &rst edecchedend thset ween
the second edge chord of the 10 first block and the

second edge e9Bd edgscherde first bl ock. 44. The
asymmetric nodule of claim43 wherein the first

connectsueinthad theviinst blpek, thesecond block dhesthird bloplo pnéthsck ;

and the second connection elenent is a a precast
const r uduraliy opptberkconstustiarsblocks arpppeinesnnediedrio of least us s
nmodul e conprising a first planar precast construction
bl ock amd othesllockn thersba farmingrageaetml perioretarmallt i on bl ock,
each bl ock conprising a top beam 20 a base beam and
43. An asymmetric module comprising
a first planar precast construction block and a second planar precast
construction block, each block comprising
a substantially upright first edge chord and a second edge
chord spaced apart from the first edge chord, each edge chord
comprising
a first surface in the same plane as the first surface of
the other edge chord,
a second surface in the same plane as the second
surface of the other edge chord,
a third surface perpendicular to the first surface and
the second surface and facing away from the other
edge chord, and

at least one surface facing toward the other edge

chord,

SUBSTITUTE SHEET (RULE 26)



a plurality of chords between the top beam and the

base beam and a plurality of structural connection
web@ansisso bet ween the chords of the first bl opKRT/ERIN03/031929

the chords of the second bl4®ck. SUBSTI TUTE SHEET ( RULE

26) WO 2004/ 033810 PCT/ US2003/031929 50 46. A

bui l ding frane,.co

i sing..,a plurali of i ndependently
stabl e stru8fHPSAn ?ﬂb’f’%’g?l ‘%tg%‘}?d?ﬁ'cﬁ%’idup%ﬁm‘m%dul e
conpri si ng a firs | ana recast constructi.on bl ock
spaced apar ethF%“‘FL%\I.“SE%‘%ﬁﬁ{P‘BIa% g‘?%’f’@@%‘%ﬁ" chord;
construction bl ock, each bloc conpri sing
subst ant i al Pieashiodisems WP"'\E‘S@E’%%F&?‘”E aﬁ‘gﬁ‘ﬁnd edge
chord spaced apg%tétp&gomthe first edge 10 chord, at

| east two bEFHE b g first edge chord and the
second edge chord; at |east one structural nenber

5 connect i ng #tieast iwodeanss btweenthe sreondseddee ghprd pettie and

15 a plurality of connection nmenbers connecting each
structural HiRImedatechords | east one other structural

modul e. 47. The buil di ng frame of claim46 wherein the
st r uct wrfirst comnebiéion eldment betwaest the fiest edgegherdobthefistiul e i s

athird 20 block, such that the third block is
at t achédockangthe fbiest ddgsihend of the first block; and

a second connection element between the second edge chord of the

10 first block and the second edge chord of the first block.

44, The asymmetric module of claim 43 wherein
the first connection element is a precast construction block; and

the second connection element is a a precast construction block.

15
45. An asymmetric roof truss module comprising
a first planar precast construction block and a second planar precast
construction block, each block comprising
a top beam,
20 a base beam, and

a plurality of chords between the top beam and the base beam;
and
a plurality of structural connection elements between the chords of

the first block and the chords of the second block.

SUBSTITUTE SHEET (RULE 26)
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orientation to the first block and to the second
bl ock, thereby form ng an open-sided box colum. 48.

SHEET (RULE 26) WO 2004/ 033810 PCT/ US2003/031929 51
at | east one structural nodule conprises a third bl ock
and a fourth block, such that the third bl ock and the
fourth block are attached in perpendicul ar
orjentation_to the first block and to the second
bl4§cR Puilding Frame comprising, o box col unm. 5 49. The
bui l di ng. franme_of clai m46 wherein at, | east, one
struct G%&Falﬁﬁamngep@ i salle é“wufrgltm?ﬂ“k?é’lfaﬁ%?t’&’ﬁm@
skewed w th respect to the second bl ock. 10 50. The
bui | di MPIPleLARPEINE| ai m 46 further conprising a
plurality of structural nodul es set on a support
surface in afirshglaar pregast epnsiustion black seased apgefiqmygp | y
circunscribing a center point on the support surface,
wher ei n eacBecend planag prgrashennsirection floek.sadh blogki st

pl anar precast construction block spaced apart froma
15 second pkemeisingr ecast construction bl ock, each

bl ock conprising a substantially upright first edge
chord, a second ®siystantially upright festiedgsechordf r om t he fir st
edge chord, 20 at |east two beans between the first
edge chord and asecond edge chord spaced apart from the first edge

chord,
at least two beams between the first edge chord and
the second edge chord;
at least one structural member connecting the first block to the
second block; and
a plurality of connection members connecting each structural module

to at least one other structural module.

47. The building frame of claim 46 wherein
the structural member of at least one structural module is a third
block, such that the third block is attached in perpendicular
orientation to the first block and to the second block, thereby forming

an open-sided box column.

48. The building frame of claim 46 wherein

SUBSTITUTE SHEET (RULE 26)
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the second edge chord, a first structural nenber
connecting the first block to the second bl ock, and
wWEUBS0BBUNE SHEET ( RULE 26) WD 2004/ 033810 PCT/US2003/031929
PCT/ US2003/ 031929 52 a seddbnd structural nenber
connecting the first block to the second bl ock; such
that the first structural nenber is closer to the
cent er Pdsastong straqhralanedulsy omprisgsathird blaek ande fowgbnd
structural menber, and the first structural nmenber is
nar r owelogk, suchithat the thiedchlork and thefourtablogkearpattachedsin.  The
building frane of claim46 wherein at |east one
st r uct ubeapendisular erieatstipn todbe fiest blpelsandiip thelsecond Atokled t o
the structural nmenber with at | east one connector
means pibgieby froing 2dox kelvmgh al i gned sl eeves provi ded
in the first block and the structural nenber. 52. The
S5building frame of claimb51 wherein the connector
means is a biaxial sleeve. 15 53. The building frane
of 42| Ehenbubldingtimmeioficlaine4@whereint or nmeans is geonetric
interlock 54. The building franme of claim46 further
conpr i satikgsthe atrykturalahodule comprisdsla firktdidek whighdeskeodd by
at least a portion of the nodules. 55. The building
frame owitletespeat todhe setdrddlockonpri si ng

10 50. The building frame of claim 46 further comprising
a plurality of structural modules set on a support surface in a radial
orientation at least partially circumscribing a center point on the
support surface, wherein each structural module comprises
a ﬁrst. planar precast construction block spaced apart from a
15 second planar precast construction block, each block
comprising
a substantially upright first edge chord,
a second edge chord spaced apart from the first edge
chord,
20 at least two beams between the first edge chord and
the second edge chord,
a first structural member connecting the first block to the

second block, and
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wgaapposisedl by at | east a portion of the nodul PET/USBIN3/031929
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The building frame of clai 54 wherein 5 at | east two
of the nodul es are wi nged box col ums which support

fl oor blocks. 57. The uilchin frame of_cl imSﬁ)@
further conpFOndgrustuss mentber gongecting ghe firgt o Bember s

supported by at | east ortion of 10 the nodul es;
and a plur aIS‘FCPS)dbPa?;S t%tM§%HBW1@WW‘QﬂWF%f

support nenbers. 58. A stack cast_ process for formng
rei nforced &sfERIETROIYOR e syBRArtrigeehanthe sqcprd pr ocess
conprising 15 pouring a first block flat on an
exi sting ca§‘t“i“‘ﬁ§a‘§%ﬁmq§6@n@)§le fisst sencigrabmenabes issnarrayen t
on the casting surface, terrl'porarily securing a nold
f orm on t he thaadhe sgepnd strachiwral mesmbss. t hat the block is
poured in a flat orientation, positioning
reinforcenent in the nold form 20 supplying wet
concrete to the formto cast the first bl ock;
pafl. iThe byilding framg aflelairh 6 swhedeinock; renovi ng the nol d
formfromthe first block; pouring a second block on
top of at leestfone sttuchiral clodblg coppaes adirshbloek attesheddgdliet on
the first nodul e, SUBSTI TUTE SHEET ( RULE 26)

structural member with at least one connector means positioned

through aligned sleeves provided in the first block and the structural

member.

52. The building frame of claim 51 wherein

the connector meauns is a biaxial sleeve.

53. The building frame of claim 52 wherein

the connector means is geometric interlock
54. The building frame of claim 46 further comprising
a plurality of wall blocks supported by at least a portion of the

modules.

55. The building frame of claim 54 further comprising
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securing a nold formon the first block, such that the

W@ ewasBsid ock is poured in a flat orientation, PCT/US2003/031929
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20

posi tioning reinforcenent 5% the nold form supplying
wet concrete to the formto cast the second block. 5

59. The t hod .qf aj m 58 reipn tenporarily

securi r?d’rf‘g'ﬁll?téﬂ ﬁgﬂ‘?‘fr%k?"l‘%‘lpﬁ‘?'\pfg%’&f E??S A PPRion o5 e g
sur&? e further conprises tenporarily securing a first
f oP nber to the casting surface; positioning a
plurality of biaxial connection sleeves in the nolding

10 form such that the sl eeves provide passages

t hrough the bl ock after casting; securing a second
foﬁmTﬁ?eh‘B@?ngaﬁan&Qfé&‘WéﬁWBP@F’ance fromthe first form
menber by placing a threaded rod through the first
form §t twe ﬁf%ﬁ@ﬁdulwrawm&& obmns) vehichesuppert

t hrough the second form nenber, such that the
thﬂmgbﬁk&-od has a first end and a second end, placing
a tenporary first restraining neans on the threaded
rod in proximty to the first end, and placing a
tenporary second restrai ning nmeans on the threaded rod
2057 Whebwilding framet of claine 56 Erthadcommptisinguch t hat the first
and second restraining neans hold the first and

second afplumilityefitvefl sipagrainembers sippotedhiyeat idastra irtéme .
SUBSTI TUTE SHEET ( RULE 26)
the modules; and

a plurality of roof blocks supported by the roof support members.

58. A stack cast process for forming reinforced concrete construction blocks,
the process comprising
pouring a first block flat on an existing casting surface by
placing a release agent on the casting surface,
temporarily securing a mold form on the casting surface, such that
the block is poured in a flat orientation,
positioning reinforcement in the mold form,
supplying wet concrete to the form to cast the first block;
partially curing the first block;
removing the mold form from the first block;
pouring a second block on top of the first block by

placing a release agent on the first module,
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WD 2004/ 033810 PCT/ US2003/031929 55 60. The nethod of
cl aim 58 wherein positioning reinforcenent in the

of biaxial connection sleewé¢s in the nolding form
such that the sleeves provide passages through the

bl ock after 5 casting; ang securj ng r.einforcenent
nmenmber s t GUPHAME| SERCRE 2 foxpiog ﬁh“‘sflg‘]ré'és . sucg %’.at e
met hod of clajm58 further conprising renoving the
second f ofeRynd blerkiis peurgiyn g flet wisatHEp| ock: and
attaching the secaond block to the first block while
the firstPasitigpjagireiniopremepidn theanqldhforayr f ace: and
erecting the connected pair of the first block and the
second bl BERlyng ¥t goncrettie thesform ip eost the sgcprddlogkur t her
conprising attaching a third block to the first bl ock
while the first block is on the casting surface; and
erecting the connected first block, second block, and
t h1%: Themethled of danSISBARreUERPSHETSCCIRUIZRN 2HFN-top
molding form on the casting surface further comprises
temporarily securing a first form member to the casting surface;
positioning a plurality of biaxial connection sleeves in the molding
form, such that the sleeves provide passages through the block after
casting;
securing a second form member at a desired distance from the first
form member by
placing a threaded rod through the first form member, through
a connection sleeve, and through the second form member, such
that the threaded rod has a first end and a second end,
placing a temporary first restraining means on the threaded rod in
proximity to the first end, and
placing a temporary second restraining means on the threaded rod
in proximity to the second end, such that the first and second

restraining means hold the first aﬂd Asccond form members against

the connection sleeve.
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60. The method of claim 58 wherein positioning reinforcement in the
molding form further comprises
positiorrling a plurality of biaxial connection sleeves in the molding
form, such that the sleeves provide passages through the block after
5 casting; and

securing reinforcement members to the biaxial connection sleeves.

61. The method of claim 58 further comprising

removing the second form;

10 lifting the second block; and
attaching the second block to the first block while the first block is on
the casting surface; and
erecting the connected pair of the first block and the second block.

15  62. The method of claim 61 further comprising
attaching a third block to the first block while the first block is on the
casting surface; and

erecting the connected first block, second block, and third block.

20
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