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BUILDING CONSTRUCTION. (71)  We, FOREST CITY DILLON,  floor slabs across
the gap, and concrete 1NC., a corporation organised and existing  being
poured into the voids and over the under the laws of the State of Ohio,
United  floor slabs, 'on site, to embed the shear States of America, of
1730 Akron-  dowels and tension steel, and to'bring the  50 5  Peninsular
Road,  Akron, State of Ohio,  floor to full thickness. United States of
America,  do hereby    According to a second aspect of the declare  the
invention  for which we pray  invention  there' is provided a method of
that a patent may be granted to us    and the  erecting a multi-storey
building using pre- method by which it is to be performed, to  cast
components including vertical load- 55 10  be particularly described in and
by the  bearing wall components having internal following statement:-
vertical voids extending from top to bottom The  invention. relates to  the
field of  and floor slabs of partial thickness relative building
construction, either  dwelling or  to the completed floor, comprising the
steps commerical and either single or multi-'  of               .
60, 15 storey.                                    assembling the wall
components and If further relates to the incorporation of floor slabs of
one storey so that the ends of precast building components into a field
the floor slabs rest on  the walls leaving the erection  that  is
accompanied by field  voids exposed; positioning of reinforcing means,
followed    inserting shear dowels in the  voids to  65 20  by embedding
the same within and on top  protrude upwardly therefrom; of the precast
components that have been    laying tension steel over the ends of the
erected. This  invention  is concerned  with    assembling the wall
components of the extending the basic concepts set forth in  next storey so
that the voids thereof  70 25   British patent specification 1,336,748.
This  communicate with  the voids of the wall patent disclosed an
arrangement wherein  components directly below and the shear precast
bearing walls having through voids  dowels connect the components; and
therein are united with half-thickness floor   pouring concrete into the
voids andover slabs through the medium  of  angular  the floor slabs to
embed the shear dowels  75 30  reinforcing rods and site-poured concrete.
and tension steel, and to bring the floor to According to one aspect of the
invention  full thickness. there is provided a multi-storey building
Preferably, utility or service modules are comprising. pre-cast components
including  provided, modified by forming the same vertical load-bearing
walls supporting the  with  horizontally projecting  reinforcing  80 35
ends of floor slabs, each wall component  means, to be tied in to the floor
slabs shown having internal  vertical voids extending  in the
abovementioned specification to thus from top to bottom, and each floor
slab  preclude any lateral shifting between the being of partial thickness
relative to the  module and the floor slab. completed floor the building
being erected    Further, in this regard, by establishing a  85 40   with
said ends of the floor slabs leaving the  careful relationship in thickness
between voids of the wall components exposed so  the two, the service
module slab, upon that the voids of a lower wall communicate  being
properly positioned, can serve as a *     with the voids of the wall next
above,sheat  natural from" for the: site-poured dowels' being arranged in
the voids to join  concrete 45  said wall components to one another;
Additionally, it has been found that if tension steel being laid on the.
ends. of the  elevator modules are provided with vertical    1.451.611
2 voids in the walls thereof  the same can be  Figures 9, 9A, and 9B
are-floor plans of a  65 structurally integrated with the remining, a
typical                              one components of the overall
building, and   bedroom  end unit (9A), and a typical thus the elevator
shafts that result will be   efficiency unit (9B); 



5  structurally united with the building instead  Figures 10 and 10A
comprise a plan view of being supported independently thereof   using match
lines A-B  to  show  a  70 as is the normal building procedure.
foundation plan of the building; It has been foundthat if the voids in the
Figures 11 and 12 are sectional views walls are poured separately from the
time   taken on the lines 11-11 and 12-12 of 10  the  floor is poured, this
will permit   Figure 10; improved placement of the reinforcing
Figures 13 and 13A comprise a plan view  75 means so that additional forces
against  using match linesA-B to show a structural         - tension,
shearand seismic forces, as well as   floor plan illustrating the position
of the forces against lateral shifting, can all be   corridor truss slabs
and corridor beams; 15  positioned prior to the time the floor is
Figures 14 and 14A comprise a plan view poured in athe field.
using match lines A-B to show a structural It has also been found that by
utilizing a   floor plan showing the position of the roof system of this
type, it is possible to use other  components of the building illustrated
in precast elements such as precast corridor   Figure 6; 20   walls and
precast balcony slabs, with all of  Figures 15, 16and 17 are sectional
views these essential components being tied   taken on the  ines 15-,
16-16, and  85; together in the final pouring of the floor as   17-17 of
Figure 13A;           - the building progresses upwardly floor by
Figures 18, 19,  20, and 21 are sectional floor.
views taken on the lines 18-18, 19-19 . 25     It has also been discovered
that erecting   20-20  and 21-21   of  Figure 13; a building  in  the
manner that will          Figures 22, 23 and 24 are sectional views  90
hereinafter, be described  produces an  taken on the lines 22-22, 23--23,
and additionl a!dvantage in that a high degree   24-24, respectively,  of
Figure 14; , : ' I 4 of sa iel~ti   a 30 - safety  f:or' the,,wo~rkmen
ca~n  be    *Figure'25 isasectional'viewStaken on the 30  maintained  since
..at .'all. times during  line 25-25 of Figure 13; construction they are
provided with asolid    Figures 26, 27,.and 28 are sectional views 95  :.
-\ su~rface upon- whichto stand. The use of  taken on the lines 26-26,.
2727  and              : ; scafMfolding of the conventionalttype can be
28~-28. of Figure D3; - .  avoidedthroughout construction.
Figures 29, 30, 31, and 32 are sectional *. . -            .      -
-' i ...-~';.: ' . . , :. ....views taken on the lines 29-9, 30-30, 35  In
The Drawings: ,                          31-31, and 32-32 of Figure 13;
100. Figure' I is an isometric view partially    Figure 33 is a plan view
of the stabilizer broken - away . and illustrating a partially  'used to
initially secure the bearing wall with built building embodying, the
invention; .   respect. to the service module;. . Figure I A isa
perspective view similar to  Figure 34 is a side elevation view thereof; 40
Figure 1 but taken from a different angle      Figure 35 is a perspective
view of 'the 105 and showing the structure just below the   brace used to
temporarily secure :the floor level of the floor that is immediately
bearing wall with respect to the. floor upon th~ereabove;
which the same is received; Figure- 2 is a similar isometric view
Figure 36 is a plan.view on line 36-36 of 45  partially explode0d;:,:...
-         Figure 35;                                110 Figures 3,4, and 5
are further perspective  Figure 37 is a partial plan view of a modi- views,
with -Figure: 3 illustrating  the   fied form of the corridor wall
construction;: condition of the component parts after    Figure 38 is a
section taken on the lines positioning, while Figure 4 illustrates the
38-.38 of Figure 37; 50  positioning- of the sheerdowels, tensioning   ,
Figure 39 is a plan view:of a typical 115 steel, and reinforcing steel;
Figure 5 shows  elevator module;- the completed product broken -away and in
Figures 40. 41,- 42, and 43 are: sectional section:
views taken on the'lines 40-40,' 41-41       . Figure 6 is a similar
perspective view.    -42: ,and!43-43, respectivelyof Figure    -B 55
partialy ..broken  away in section and   39; showing the manner in which
the corridor      -2 -an; Fiure4 sa  elevatibnal view ofa beams, heart.
module, floor truss slabs, and  typical end wall member identified in co.
balcony slabs are positioned with regard to  related drawings as PW-*4 ;'
-    '. a typical bearing. Wall : 60     Figurps. 7 and: .7A comprise
a-.plan view  figure 44A is apatial end ;:iew of the Wall mnember of Piur
44; '2 using match lines A-BH to show a ty'pical   -Fgrs4   n   6aetpadbt~~
floor of a building:                                                  p an
bottom: Figure.:8, is a sectional view:taken on the  views thereof; .  : :
,    .*    i lines 8-8 'of Figure 7.                       Figure 47 is an
elevational view  ofa ' ._
.                               :, :~~~~~~~~-I    



3                                        1,451611.
3 bearing wall: identified in co-related   dicatesadifferent configuration
aid dimen- drawings as BW-1I;   -                     sionof the floor
truss slab. in plan view.   65. Figures 48 and 49 are top and bottom
In addition to being identified by the N .x.>  views thereof;
initials involved, each major component is 5    Figure 50 is a plan view:
of the heart  separately described, and in such instances V         module
slab referred to 'in co-related   the specific description will- be
undertaken drawings as .HME-IL;             .         with the conventional
numerals in all in-  70 Figure 51 is a side view thereof,        stances.
Figure. 52 is a plan view of the floor *   10  truss slab hereinafter
referred to in *co-           Specific Description Of related drawings as
FTS-l;                                The System      ' Figure 53 is an
elevational view thereof;    A. Foundations *
~Figure54 is a plan view of a corridor truss    Although it is apparent
that any one of  75 span hereinafter referred to in co-related  several
conventional foundations could be 15  drawings as CTS-I;'
employed, the embodiment of the invention - Figure 55 is an elevational
view thereof;  shown in the accompanying drawings envi-: Figure 56 is a
plan View of the balcony  sions the use of the so;-called "caisson" type.
slab   6 hereinafterreferred to inw  o-related  of foundation which is best
illustrated in  80 . drawings as BS-1;:   '   '       -       Figures 10,
10A, and 15 through 31 of the 20    Figure 57 is an. elevational view
thereof;  drawings. Filgures 58 ' and' 59 are  plan  an'd    Referring to
Figure 10, a typical series of elevational views of a precast stair landing
caissons 100, 101, 102, 103, 104, and 105 are referred to in co-related
drawings as SL-l;  positioned in a line so as to support a grade  85 *
Figure 60 is a typical end detailed for  beam 106, for example, with
similar grade . 25  suh preast sair lnding andbeams 107, 107a, and others
that. are not .    6: Figure 6  is' a section taken onthe lines  numbered
being utilized for the purpose of 61-61 of Figure 13A and showing the
stairs  providing a foundation  surface that is installed.             - .
elevated above grade level shown in Figures  90 -           '
-            . ' 15 through 23. Referring to. Figure 15, the grade beam- 30
General Description of             108 shown therein includes the usual
rein- The System 30            '   The System  .                forcing
means 1 10 that extends downwardly.- A general understanding of the system
within the, can be 'had. by reference :to the -above.-  in.necnie of th.aso
11ihs9 *' E: - 'iidentified British Patent Specification NO .  'as shown in
broken lines. ' identif  which a eea'ecito   f            Referrinig next
to Figure 16, a concrete ;       1,336,748, in. w~hich a general
description of  footer 112 positioned on the grade beam i->   35  the
system is set forth, and essentially t .lS  113 serves as a perimeter wall
for field- \shown there how there is a combined use of  poured concrete
114. Similarly, and. as 100 precast concrete and site-poured concrete
shown in Figure 17, this same grade beam to achieve a monolithic structure
that has reinfrcin   mean  embdded   ithi  thecould support the opposed
ends of !a service X   reiforcig mens emedde  with  themodule HM positioned
in the notched por- 40   site-poured concrete, following erection and  mdl
Mpstoe  ntenthdpr , 40silt-p~ncretfoltcwoigorebtsntnhdtion thereof: as
clearly indicated -at Figure placement of the precast components at the  to
hro  scery  niae   tFgr   0 17.10 building site.                       -
By the use of this arrangement, the first For clarity in this general
description  floor of the building will comprise, prior to portion of the.
specification, the principal. . pouring, service modules, elevator module,
45 : components of the system will. be referred  and footers that are
supported on grade to by their initials. Thus the bearing walls  beam's. In
this regard it is to be noted that 1-10 shown in Figures I and IA, for
example, are. the ends of adjacent service modules, for *
identified by the letters BW.. . Similarly, -the  example, are slightly:
spaced apart from floor-truss slabs will be identified by the let-  each'
other (see Figure 20) so that a rein- 50  ters FTS, while the "heart" or
service  forcing shear dowel 116 can project up- module and elevator module
will be int  wardly. By this arrangement when the first 115 .dicated by the
letters HM and EM, respec-  bearing wall 117 is positioned, therevwill be *
* * tively. Similar additional abbreviations will ai void within which the
concrete being be. utilized for the remaining.components,  received in the
upper portion thereof dur- 55   with site-poured concrete being identified
as  ing pouring of the second floor can be SPC for example. (see Figures 3
and 5)..  received, and thus uniting bearing wall 117 120 Because of
structural limitations, it is  with respect to the service modules as often
necessary to vary the size of the basic  shown in Figure 20. components.
involved. Thus on certain of    A similar arrangement exists with respect
60  the drawings, such as Figures 13 and 13A  to the field-poured concrete
114 that is 



and Figures 14 and. 14A, it will be observed  ' shown in -Figure 19 of the
drawings. It is to 125 that there may appear such diverse-designa-  be
understood .with reference to Figure 19 tions as :FTS-l, FTS-2. This merely
in-  that-the field-poured concrete] 14 could, of    *l,45l1,;6i
thtwso4aftikessz course, .partially be. replaced by: preicast  ends- I130a
of the., reinf~or ingrods 1-30, 130.        - slabs much. in the manner
ofthe remaing   This. arrangement ist*pri  hemt e 6 floors.         .
~~~~~~~~~~~~~~~bent ~out- ovr-an ad'jacent lab orbidng B-. Descriopton Of
Pr~eca~st~ Co,(~mponents-  compared-.to the .thickness. of the6 serdvice 5
I. ~~~~Bearing( Walls,(B,  -       module.slab which iS.nrmll ei htnhe *The
bearing~walls (BW) are best shown in  and is referred to as a '"full
thickness" slab    70 Figures.47~:,'4, nd:49 of the driawings.      Each.
of -the  ods1-32,- 13 Ihas :additional As will be noted, each. bearing wall
is o~f  reinfor'cing; rods. 139, .139 arund: the slablike .configuration
-so..as-to- include   perime~ter' thetreof ai-nd -in .embedded 10   opposed
faces: 120, 120a, opposed: ends. 12la,  condition for strutrltenh-- 1.21 b,
as well as a top surfacie4- 122,andaot-   - .. *.. tom  surface. 123. A,
-plurality .,of.. vetcl      I.3.Fo.         h4la.FS             ~ 7 voids:
1'24j,- 124 extend from the topl iurfaice   JIWhilek the 2serice. mO due-
lbsjs *       ~~~~1-22 to te bottom surface 1l23, and-it will be   desribd
-4 "in on6i -with. -FigureAs 50 15 noted-that wrpire  meh':25 and. 126
isand-- 5.1 -have.  Aen   eintdas. "futll structural strength putrps.
- .Fjue  2and 3i  hl hcns"s  ht8 Litng lopjs 1,27a are. provided: in th  t
op   When :   - i 'plaeditrsvs-bumn surface 122IF fo   emtig l1ifting. of
these  with a 'seryice md le slab,. te mnbr 20   unifts-at the- building
site ;by crane.-1..    ~ b tero  cat 'bee Pee abl   pair of additional
teinforcng  abGvej tletop srae.od~-  u'-~~  i Prefeiably'           ed
~       ~~~~~    -140"of the, adjcent rods 128, 128arc -provWided, with.
one-. offoo  rsssab, jas bestg shwn in iFigure1,  85 teerb ds;. 18 ing p1
itoe2o- ac  id  of  f 'r c       in~e -s -- the vektical voids in 'clos,;e
p foimity itothe  The flor truss~ 'slbsareirectahgularin 25. bottom~
surface 1,23.  'I -panand include a- to  surfac  1~ 40, ;a -
uu~~~~bttom suf   4,opsd' sid  s~urfabes 2."Heart". (Service) Modules (JiM)
-   142  id'143 and end  ufacesi'44 and 145.9 The 'service module.
referredd to hfereinis.  R einfocin  men46, 1464are initernally in generala
pr-sebld  bf-otaied.!   embedded throuighout th   lnghof thes unithvg-plmi,
elctri adad   floor trus sldbfor1 strctural-sreingth, n 30. bearing
componenits positfioned thereon for  also the .t~op surface l,,40   ir
prfrbly raed coninection  tthe  upy  line  of- - he so - sto' ber ugh' a
iicte'i te. area   95 -  building. Themodule include aforslab,  deintd b  h
nmea' 4. side walls, and the utility cofnnectiotns, W~tithF'rwie r
litng'os' 00;:are a so the floor. slab having a dimesoniuhthtebedded  ithin
th  sa   sidctd'Y 35it effet~ively spans-the dhistance-betwe  te the'.
unumerals -17ad-te'poetn -main loading- bearing. 'walls of the' building
portio   47  thereofar poiddajcet             . and -.becomes- integral:,
therewith  updobi   eahcreo'the' slab' sotht'unfrlt- construction.. -
-omay be   ae   --                             -- Also,- -the physical-
layout o:the -servc 40 .module :(HM)~ is 'shown In Fig'ures. 9, 9-A,4
alcony 'Slabs'(B3S) and 9B..                                         The
contructio oi f the: baldony sa  B)        - The Plan view. of the-serTvice
:module la,!lb   shown1in 'Figures 1 .arnd. IAX is: decibedi  105 ~
(MmS)illustriated- in F igure. 50 -shows -a  detailfin -FigUres5 anid:'57
of thel dirawin1g-s. generally.  rectangular- block-like- member     Iwilb
rsnoel-ath bloysas- 45  having a plurality of reinforcing. rods 130,  are,
'Ifull thickines's"  ohtWe  hyae l30 thiat extend trangversl  teofwih
positioned net oth  usdscidflo one end-130a thereof 'projecting- beyond:
the   rssas  ssonir'iue'  n   ,o    1 opposed edges 1131, 131 'of .the
service: slab  examiehtosufe15terfwllb module sgo that the: same m ayr be
moved -to  elevate    bv- h'~o   ufc    f'h 50  the chain-dotted'le.poiir
oloig  adjacent floor trussab   hchiIbehl positioning 'on thebearing walls
finthe field., thicknhess"  s-ared    ecrbdoIt i. %It-will alsb be. notied
-hdt A pai ofthouh   urthe  ~be& noe h:  hi  ufc  15   s15 voids:. 1 32
and,' 133 are pr-ovidedL betwiee  th  hw   nFgr'7  lpsightly'fromd'rr
top'-surfaice 134' and -the bottom surface -135- edge :15-2 toward -th
-rot end' 152bjofon 55  thereof, withf'these6- voids providinig a:buil't.
dainage purposes;,. nd i   il-frhrb *in.uti lity                      ft
chase within. thec cofines 'fthrotetdd that th   opposed-eds are 'provide
miodule'.:. Wire.~strand lifting loops 136, 136  wt-oces -ofr
offksts'-152a: and:'l53a s0  120 projtet: fromt the opposed.longitudinall
end, that the d'orward, portions -will-jut' cbeyond walls-1-37 anfd:138,
ain-d it wiltl be noted-tat  the. pon  fspotb  hebaigathat: 60. these
l1iftinig loops '136 are; spacei - closer to  ispstoe    ee~   h  bl ony
tabii 



the-top surfac %-134-'lha'n: they. are totespotn   eainhp hrwith. bottom
surface- 135, with' :the~ samei,  also    :A serie~s 'oftiserts 155,` 155
are cist into 2 being true with regard. to the projecting: thet upper
surfac e 151: of the slab for the    5
I,451,611 *   purpose- of installing the balconI  (B) in  Figures 54 and 55
and is identified as CTS-  65 known fashion, and furthermore lifting  .3,
with the location of this being identified inserts:  16, 156 are provided
for field  in the structurtal plan of Figure .13.. insertion of lifting
rings.  -.             As will be noted, the-unit is. generally Each
balcony also includes a series of  rectangular in plan except that
itincludes a .. .  reinforcing rods 157, 157 that project  cutout portion
161 for-accommodation of  70 beyond the wall 152 so that they may be  the
elevator module and a second:cutout moved to the dotted-line position shown
at  portion  16 1.a that is intended  to 156 following positioning in'the
field, with  accommodate the utility chase UC shown in z   10  these
extended reinforcing. rods then being  Figure 13 of the drawings. In
add'itionn to. the. embedded within ;the site-poured concrete  usual wire
mesh 163 that is emi'ployed in  75 -    (SP.C) that is poured on top of the
adjacent  construction  of this type, t erc are- floor truss slab.
Additional reinforcing rods  transversely extending reinforcing'bars 164,
158, 158' are  also  shwnr provided .in  .164 provided at various positions
both at 15 embedded condition. beneath the surface the end and intermediate
length thereof as 151 asclearly shown in Figures 56 and 57 of  shown in
Figures 54 and 55, with diagonal  80 the drawings. A notch 159a is provided
in  bracings 165, 165 being. provided adjacent the lower surface 159 for
preventing water  the  inside  corridors for reinforcing from dripping onto
thee balcony beliw."    purposes.. 20    Each lateral- edge .has a curb.
152c    Again, and as inthe case ofthe floortruss rovided 'thereon.
forsupportingthe next  slab, the top surface 166 is raked rough as  85
gearingwall in the most efficient manner  indicated at the numeral 167, and
also as in and for preventing the ingress of rain into  the case of the
floor truss. spans (FTS), a the dwelling unit.              ..
plurality of wire-strand-lifting loops 168, 168 are provided adjacent the-
four corners, with 25      5. CorridorC Truss Slab. (CTS) and    it being
noted that the same may be readily  90 Corridor. Beam (CB)
folded down and covered when the corridor. 'fThe' construction of the
corridor portion  truss span is covered- with concrete during Of the
dwelling unit is-best shown in Figures  field erection. 6, 13A, 26, 27, and
28, and first referencing 30  to Figure 6, it will be noted that when .the
.6. End Walls (EW) .bearing walls have been positioned there is-   The
construction. of the. end walls (EW) is  95 a .space between the same that
'defines the  shown in detail. in Figures 44, 45, and 46 of corridor -area
of the building as. noted in  .the.drawings, and further dislsureof the ':
Figure 6. This space' is spanned by a pair of  construction of the end wall
unit in. the 35  angle members 160, 160 that are known as  completed stage
of the. building is set forth "corridor-beams", with the opposed edges' in
Figures 15, -16, and .17 of the drawings. .100 of the corridor beams
resting on the  .Referring to Figures 44, 44A, 45, and 46 opposed ends of
the bearing walls as shown  since the end walls are bearing walls also, it
in Figure 6.                              is manifest that the -.same will
have a 40    The corridor truss slab (CTS) iss then  construction similar
to the construction of posit ioed on the legs of the corridor beams  the
bearing walls that. have been previously 105 .16Q, 160 to define the
corridor area of the  described.. Accordingly, and referring to the
building Normally and as shown in Figure  elevational view. shown in
Figure. 44,the 6, the-corridor truss slabs -will be the first
front-surface. 172 is provided with an offset 45  horizontal units
positioned following  front portion 173 that forms a ledge :173a erection
of the bearing walls, with this being   upon which either a heart module
-slab, a 110 preferred because it enables the building to  floor. truss
slab, or a balcony -slab may be be accurately located, and in lview.-of the
rested as shown in Figures -15, 16; and 17, fact that' the modules; are
sequentially   with this arrangement permitting access to so  positioned
outwardly from the corridor so  the vertical voids 174, 174 that
areprovided as. to cause the building; to grow in width in  in the end wall
from  top toi bottom ;as 115 a progressive fashion, with. the heart
clearly shown in. Figure 45 and 46.-. module, first being positioned,
followed by    Wire strand lifting -loops 1-75, 175 are also *positioning
of the two floorntruss slabs and   provided and project from the top.
surface 55  finally positioning of the balcony;-slab. ;.- -    173a:as
shown in Figures 44-and 45. It willtbe noted that the corridor-truss
Each end wall also includes! an extreme  1.20 slabs are "half thickness'.'.
compared to the-  top surface.176, a bottom surface :177, and heart module
slabs, with it-being rioted that  opposed. ends 178 and .178a as clearly
shown the reinforcing members projecting'from   in -F.igure 44, with
conventional reinforcing 60  the heart:modules can then bee..mebedded
bars 179 also- -:being- provided -and with. 



within the field-poured concretes at tltime   reinforcing mesh 179a being
provided on  125 the floor ofthe buildingin question is being   opposed
sides of- the voids -as shown in finished off (see. Figures 27 and28).
Figures 45 and 46. A typical corridor truss slab is.shown in  Angular-
reinforcing. steel (ARS) may be    1.,451,611
6 used to stabilize the end walls or, if desired,*   Referring again to
Figure 40, it will be  65 cast-in place hook Xbars may be employed to
noted that both the front and rear wals are provide'stability,. with the
former method  provided with embedded' plate members be~in - illustrated
::in Figure  16 of 'the  190, with these plates serving as a point of  : 5
drawings. A hook bar arrangement is shown  support for attachment of the
I-beam in Figure 17 of the drawings where hook  members 191 that are
employed for the  70 80c is'cast into place around the shear  purposeof
supporting elevator guide railm dowel shown -therein. Use of similar
brackets192, that in: turn support the reinforcing hook rods are shown in
Figure  vertical elevator guide rails 193. 10   21 where another hook rod
S0d is shown    As noted in Figure 39, theinterior faces : cast in .place:
so as to- stabilize: the heart  of the end walls 182 and 183' support the
75 module with respect to the end: wall..    remainingguide rails. 194'that
will be used .The frontal surface 172 may. beprovided  to guide'ea'ch of
the two elevators'shown,     f with a texture or decorative' surface if so
with Figure 41 illustrating how the guide 15   desired for aesthetic
purposes.,           rail supports 195 aregsecuredwith respect to -o-u-i: .
- .  the-interior of the'wall for supportingthe  80 7.? Elevatr Module (EM)
-guiderails '194 with the same guide rails and * The detailed construction
of the elevator  preferably  also' supporting the  conduit module is set
forth inFigures 39 through43  member 196 within which the'electrical of the
drawings, and its association with the  componentsnmay be housed. A limit
switch * -20   remaining components of the building is-set  197 is.
normally provided ''at ground floor 85 forth in Figures 13, 43A   , 14A,
22, 23,  level only for preventing the descent of the and 24 of the
drawings. ..   .      - . '  elevator beyond this point.- The elevator
module referred. to herein    Referring to Figure 43, it will be noted
includes a combined, precast elevator shaft .that the inside surface of the
rear wall 181 25   and utility chase area one:.storey high and  also
supports a counterweight guide rail and  go adapted to be stacked on top of
each 'ther  brackets that are indicated generally by the to form  the
completely finished elevator  numeral I 98, withtheusual counter-weight
shaft and utility chase. The module includes. 199 (see Figure 39)3being
encased therein built-in features such as a door opening  and: -moving
upward and downward in 30   with a pre-finished' door. jamb, and head
conventional fashion. * sections, and* partially. embedded  steel
-Referring to Figure 42: for a further *  plates serving to minimize
assembly. time  description  of the  elevator door required on site. The
module'also includes  mechanisms, it will -be hoted firstthat a pair *most
of the hardware  necessary for -of spring.door closing mec anisms 200 are
35  installing the elevator per se.    '        provided  for each door,
'with motor loo Referring to the plan view of the elevator  interlocks 201,
201 preventing opening of module shown in Figure. 39, it will be noted  the
doors until such time as the motor roller that the 'module shown is a:
two-elevator  release assembly 202 has been properly. unit having a front
surface 180. a rear  positioned to indicate that the door can be 40
surface 181, and opposed side surfaces.182  safely opened.
105 and 183, with door openings.184, 184a being    The usual -guide rails
203, 203 are provided in the front wall .1 80 for ingress  provided in each
instance to permit- the and egress purposes and with the. usual  door to
freely move into and out of closed elevator doors  185, 185a opening -and
position upon operation of the usual'control 45   closing with respect to
the door openings at  204.                                   110 the proper
time to permit the entry and    Notches 205, :205 extend transversly of
discharge  of passengers from the elevator each end wail 182 and 183 for
the purpose units which are shown outlined in chain- of coacting with the
heart n'rodules that are dotted lines in Figure 39 and as indicated by
shown disposed adjacent thereto in Figure 50  the letter E.
14.                                       115 As in the case of the bearing
walls (BW)    In this regard the position of the elevator and end walls
(EW), -the elevator module  modules' in stacked or assembled' condition
(EM) preferably includes a series of vertical is shown best' in Figures .1
and 12:of the voids 180a within the site-poured concrete  drawings- where
this feature  is clearly 55  (SPC)-.may be received.    '        :'
illustrated, with the heart'module received  120 : Referring now to Figures
40 and 41, it within the notch 205 so as to be supported will be noted that
each end wall 182-and 183  on the top edge 189 of the- elevator module has
leveling pockets 186, 186. provided  immediately beneath the one shown in
therein on the base 187 thereof, with these  Figure I  i. 



60  leveling pockets cooperating with shims    With regard to the assembly
of the 125 (not shown) that will be placed on the  elevator module after
positioning, the wall embedded  brackets. 188, 188 that are  voids 180a are
filled-and'the shear dowels embedded in the top. wall 189 of the  (SD)
positioned therein (saee Figures 11 and elevator module.
12) in a manner similar to- erection of the    7
1,451,611                                    7 bearing and end walls, with
the floor being  general, correspond to their counterparts subsequently
poured as shown in Figure 23  on the other floors of the building  -  65
and with reinforced rod 80b being provided.    Thus a roof corridor truss
slab is in reality no different than a normal corridor truss '
8. Stair Landings (SL)         span of' the type previously.described in -
-    5    The present stair landings (SL) shown in  detail 'It again is
"half thickness" as are the Figures I and IA of the drawings are shown
roof truss slabs that have been identified as 70 in detail in Figures 58,
59, and 60 of the  RTS. drawings, while Figure 61 of the drawings
Similarly, the roof balcony slabs are, as in -shows the manner in which the
stair landing  the case of the normal balcony slabs, "full 10  is
structurally united With the remaining  thickness". Whenall parts are
positioned as components of the building during  shown in Figure 1,
theywill form the border 75 construction.                         .  to
which the concrete will be poured. The - Referring' to Figure 61, it will
be noted  only other "full thickness" slab on the roof that the Stair
system employed is what :is  is the roof service module slabs (RHMS) 15
generally referred to as a "scissors" system,  that are positioned on
opposite sides of the which means' that there are two flights of elevator
module as shown in Figure 14.    80 stairs between each 'floor level with
*an    In this regard a detailed construction of intermediate landing being
provided.      the roof members can be noted in Figures Each precast stair
landing includes a stair  15 through '23 of. the drawings where 20  portion
210,- an upper landing portion' 211, decking D and roofing R are utilized
to and a lower landing portion 212, with the. enclose the building.
85 usual reinforcing mesh 213 being embedded therein adjacent the top and
bottom             C. Non-Precast Components surfaces of the  stair landing
unit.               1. Reinforcing Steel 25  Additionally,'lifting rings
214 are provided    Although' the majority of the precast at each end. It
will" be further noted that  components  abovedescribed  have pockets 215
are provided in. each end, with  reinforcing means provided therein at the
90 a stud anchor 216 being received in each  time of delivery to the
building site,. several pocket to provide additional support when
different types of reinforcing means are 30  the unit is placed in position
during  field-positioned  and  subsequently erection.   e
embedded within the structure during the Regarding ertion and positioning
of the  field' pouring of concrete.             95 unit, reference is made
to Figure 61 of the   CIn this regard'reference is first made to ' drawings
wherein the 'unit has been shown  Figure 4 of the drawings wherein the 35
positioned,'with one end being supported  general arrangement of .
positioning the on a corridor truss span (CTS) and the other  reinforcing
means is most clearly end being shown supported on one side of
illustrated.                             100 an end wall (EW). By this
arrangement    In each instance of use, shear dowels when the field-poured
concrete, indicated. (SD)'are positioned within the vertical voids 40  in
Figure 61 by the numeral 217, is poured. 124 of the bearing wall (BS)
(Figures 18, 19, both on top of the corridortruss slabs (CTS)  20, and 21).
in the manner shown in Figures and end wall (EW), concrete will be made' 4
and 5, as well as in the vertical voids 174 105 level with the landing
surfaces as shown in  of the end wall (Figures 15, 16, and 17) and Figure
61, following which conventional  the vertical voids 180a of the elevator
45  railings 218 can be installed.            module (Figures 22 and' 23).
While the. description'has been given in   In' this regard, the shear dowel
is accordance with a so-called scissor type set positioned in the void
after the same has 110 of stairs, reference is made to Figure 2 of been
partially filled with concrete in' the the drawings. wherein a conventional
single  field, and the, shear dowel is' generally 50  flight of stairs is
shown being positioned in  approximately four foot inilength so that two
the stair opening.                        feet will be inserted within the
bearing wall, end wall, or elevator module wall that has 115 9.
Roof'Corridor Truss Spans (RCTS)   been 'filled 'with field-poured
concrete, Roof Truss Slabs (RTS)           while two feet will project
above the same Roof Balcony Slabs (RBS), and  '   much in the manner shown
in Figure 5 of 55      Roof Service Module Slabs' (RHMS)    the drawings
wherein 'the field-poured The roof framing plan is shown in Figures
concrete has been poured to the floor level. 120 14 and 14A of the
drawings. Since the roof   When the next bearing wall is positioned 



of the building in question is essentially no  on. top of the floor surface
for erection of a different than any remaining portion of 'the  subsequent
floor, 'the part of the shear 60   building, a detailed description of the
dowels that are 'projecting in Figure 5 will individual roof elements will
not be  ultimately becovered and embedded within 125 undertaken.
'       -    concrete poured 'Within the voids of' the Suffice it to say
that the roof members, in  subsequently positioned bearing wall.
.1,451,611                                       8 Also. utilized. in. each
instance  is* that :would sbe embedded :within. the reinforcing meh(M    hc
sli   ver concrete  muhinte   aner. .of. the the  xpoed urfcesof he
osiiond foorreinforcing: means: shown in Fiures. 50, :51, truss spans~
(FTS)a  hw  inlFigiure 5. Said  5,ad57. 5 mesh would. .also.b
e.-mployedover the top    "A ll -thread".7 rodsaeilsrtd 7 o~f the
corridoltus s~n(CT    whiich Are  schemnatically by. the numeraal 300, 300
in noshwn  in:.either --_igu-res 4 or'..5.; This  Figure. 6 of the'
drawoings. mesh iliaeymbdded beneaith the                 ncrai areas
having, a, highincidence srface of. the. floor.. that is.:poured in the
oferhuksadgon    rmrs, .10  fil.O rovision~ is  aefrte  us   f simc 7
Additionally as shown in Figures 4 anrd 5, steel in additiontoith
covninaIha fil-.posi~tioned  tension,  tte    T)i   oes(E)peviously
described.. S.imi employd by. ben    oiine   oe  h   steelis~ long lJength
bar stdck;(e-g~,10 .feet) mesh . so as. to interconnect~~01 adaetfloor
that. ii-again .inserted. withinithe voids of the 1~   truss~ :slabs  .s.
sown in.m  u~gur' 4 of th barm&ing    rwall1muchin h-mneha ~e 80 drawings.
Tnsionsteelis, generally Lo bar  shear. doe. aie.isre.   oee,*the stock
and. s~rervsto provide. a tensi-on forc   sesic.stee I.- isjied
end-to-mend 6 etween adjacent -living unis.              (r ou6gho t:iti
the he6ight:: of the' building ads K Reflerring:Aext o: Figure .21 aa
yilbywdigthein or...kemeans -to 20   example, i wl be -,noted.,that
Atheeis4 also  pro~vid a  cotinosnbroke   o.8 provided an angular ~~~
renocing tsteel (ARS)    In instance wher sismi`steelisu ued, it that is
-used' in. the. roof. seton ofth   will normally be used ind~_te
fot'egths, .building, with this mfemtber~ ultimaitelybeing: wtith the
bearing 'w1llbeing slippedA don embedded within the con~~~~~.crete
jpoured-on :over -the. opro"jecting ~porti  throand 25'  teroprtion of the!
'-bu1ilding, -with one 'With 'the same api bigebedded within  90 leg being
inserted in the voids of the~bearzing  cooncrete much in the majnner. that
the shear   :! wal wallealo.eetomouea the  dowe 9s'are eibeded cas-emay be.
Asi  cetai - ra           tebuilding, *  Referring n~ext t~o: Figures 1 3A
and 16 it  such as- te. community-areas on h*. is 30  wll b  notd tat
povison s mae inallfloor -which span several ;bays, it will be. .9.5 end
bays to avoid: what:is know n'' as  ncessaiy to uso, something other: thana
"rogressive. clas"wich -means that A. bearing wal fiure Of on e floor
reutbi h  usqet.   In such instances. ashwinFgures 29 failure of
~additionial lower: floors'. Thsan   through 32,  etl Panethri the fr *  35
referringto Figu-re`1 3A, -if' an exploskio   of I-beams or
aniglesaresupre  att    :r100 force should re'sultin failure of th6e ed
wall  opposed' ends and, ntrs   ott he floor indicated, the:additional
steel, indicated by  truss spans, wihdwlofthe type shown the letters PCS,
which is the abbreviation  -therein: being  sd:t   i  with. thsie for
prgesv  collapsed steel, would Iserve  poured concrete. 40  to  11still
uport the wall in~ canfktiee fashion dff of the bearing -wall, and it will
be noted            2.-Penthouse ~(P):            105 from  Figure  16 that
the. progressive    The. penthouse. unit !(P). is shown best in collapsed
steel- (PCS) is angled. in p8-osiin Fgr      ftedaig  where it will be
within the voids of the bearingawallsas   noted tatte sameisatelfmd 45 to
provideAhis additional force to prevent  building positioned on top of the
uppermost prog~ressive collapse".                     elevAtor mirodule,
(EM). so, that the11 Additional support again'st progressive  equipment
required.  to  ope'rate th e *  collapse is achieved thr~~~~~~~~~ough the
usq: of  elevators. can. be -housed. therin.Th structural studs 310 shio-wn
inFigr  IAo      ostruction thereof emploscnetna * 50  th   rwns.framing
elements *It has already been n~oted~ with regar to... the ~se rvice
:module-. slabs(Ffigures 50 and 51)       3.Typical Floor Plans
.11:5 and: the :baicon~y. slabs. (Figures. Wi nd 57)    A typical floorplan
is shown in Figures7 t.hat the saim e have rei niforc.i ng rods, tha t 'are
and -7ALof the drawings.-W-ithmatch lines'A,- 55  intended: to be. bent in
the field so as to   B beigpoie ontedrawings to show overlie the
floor'.truss stlabs and corridor  tepit of mtc -    bpte thtw  shet truss
slabs to permi the same tbe overed'  of drawings.
12 with te-concrete that is poured in thefiel     Aswllb   see  fromi
Figure 7 and 7A- 



to further strengthen. the tie between them..ec   lo  nldssti adnsS-  n 6 *
As.shown- in. Figure. 6,. it is. sometimes' SL-2, as: well: as :an elevator
mfiodule. as desired' to eliminate -these projection-s. and   shown jn.
Figur   .I  h   lnson i use an "all thread" type of reinforcing~ ~ rod
Figure7, ech  lor is-essentially. made up -125. that is merely  thre~~aded.
into- inserts  of one-bedroom, u'nits,. with1 the end one- poided
intehatmodule or balcn    bedroom units being designated -as E-Mills 65
la, wit thsemeelybeng hrade  rdsthe conventional .oe-bedroo   unit being
prov               6in' triade                            0.11inuIt
designated as I BR, and-the efficigucy units  drawings. The stablizer260,
illustrated. in being designated as E. .A laundry (L) shown  Figures 33 and
34 of the drawings; includes in Figure 7 is located on one or more floors
a thin plate member that'is.offset as -at 261  65 of the buildingj while
one or more utility  and provided with. a first- hole 262 as well as
:chases (UC) are provided on each floor for  additional holes 263, 263 that
are: provided reception of conventibnal conduits, trash  in the opposite
end thereof, with the holes disposal, etc;                            263,'
263  bein'g  adapted  to permit -   Referring now: to Figure''9. wherein a
attachment.to the roof of a heart module as  70 typical one-bedroom  unit
is illustrated, it  shown in Figure 1, while the holes 262 can 10  will be
noted "that the same includes a-bath  be secured to an appropriate;pin
provided area 225; a kitchen area 226, a corridor -on the bearing wall. for
this purpose. entry 227, storage 228, living room 229, and    Figures 35 '
and 36 show  a . bracing bedroomn230|-It will be further noted that
arrangement that has been e 6ployedfor 75 the perimeter portion: of' the'
building; is -the purpose of bracing the bearing'wall 15  enclosed in this
-instanice by a curtain wall  until: such time as the same can be
stabilized 231 that is non-load bearing in' nature and  with respect to'
the heart module. and: other includes-sliding doors- 232, 233, as well as a
components. The bracing means shown in unit 234 that can be used for
heating and air  Figure 35.include an angle' iron 270 having  80
coynditio-ning purposes  A- balcony 235  a .hole provided at one end
therein for '20.  having . a' railing  236<i corndletes the  insertion
around a pin'27.1 that is provided arrangement shown in Figure '.        '
on the outerredge of'the balcony slab (RS) Referring .to  Figure'9A:, there
is  shown in Figure 35 A:C-clanp 272 has an illustrated atypical
one-bedroom: end unit  arm 273 pivotally -secured thereto, withdtethe 85
that includes -a corridor entry door 240,  arm 273; being .connected to a
turnbuckle 25  kitchen' 24-1,' bath 242, storage area 243,  274 whose
opposed end is:secured' to the ..  living area:244,and'bedro'omarea245,
with  plate 270 as; shown in Figure 35 of the a partition 246 separating
I.the living room   drawings. By this arrangemient' the bearing and bedroom
areas, -while cuftin wall 247  -wall (BW) can* be accurately braced. with
go 30  and balcony -248- complete the liviirg  respect to -the balcony
slabs until the same 30  arrangeents. -                            can be.
eermanently stabilized as by the. : The efciency:unit sh~own in Figure 9B
field pouring of the concrete therein. includes a corridor ent-ry door.
250, a kitchen. are'a i251, -bath: area '252, -and a       3. Seismic
Modification. ' combined :living/sleeping-:area 253;, with    Figures
37Iand 38 showa modification  95 35  curtain wall 254 separating the living
area  utilized in high-rise seismic zones. In this 253 from the balcony
255.                 arrangement, the corridor walls 280 are :made 'of
similar construction to the-bearing D. Erection Techniques           walls
shown, so that- whenIthe voids281 D. ~uring. the'erection  of'-the
high-rise  281, 302, 302:'thereof are poured -with 100 buildings certain
techniques are preferably  concrete as shown in Figure 38, the' same 40
employed' to achieve the most satisfactory. will not only support the
'corridor. truss. results.   .              '  " -   -      slabs, but:
will also' be united' structurally with the bearing walls.:: 1. Shoring;
Because the corridor truss slabs and floor       E. Erection Procedure,
105 truss slabs are "half thickness" in size; it-is  'Although  much  of:
the  erection 45  necessary to shore or prop up these; units  procedure
and' technique has been. set forth until such time as the topping has been
in the -foregoing detailed description of poured  on -the same and
hardened' into  component parts, a sequential step-by-step place. Shoring
merely involves:. the  recitation of the erectionosteps will now be 110
providing of transverse support beneath the  discussed in detail.  - 50
slab and adjusting it to the proper level so that the -same will not sag as
would   - !,'Site Preparation and Completion of otherwise be the ' case. No
drawing is                 Foundations believed required to explain this
well-  - It is,'of course, necessary to first have-the known technique. -
:                   foundation properly prepared. Included in 115 this
operation willbe sitepreparationtothe 



55                .2 Stabilizing:              extent, hecessary to
accommodate sewers, ' Because: of the relatively large: size of  water, and
other utilities along with proper the bearing walls, it is preferable to
braee  grading.' stabilize. the 'same' until - they are tfinally   ; During
this preparation and referring to 120 filled with: the reinforcing means
and field-  Fture! lI0-the first physical objeactsinstalled 60   poured
concrete. 'To this 'end,- "certain  are:the caissons,:such as thecaissons
100 to' means for stabilizing and bracing'are'shown  105 shown in Figures
10 and IOA of the in Figures  I,: and 33 through' 35 of the  drawings,
with' such caissons- first being    e,~l  to 23a,1noin   hs  h  corrid
or slb     5 1 driaen to -the appropriate de th   d hen  walls (BW) as
shown in Figure 6, for  65 riled withc.oncrete and reinforcing rods in
example, and then, secured- in place.: the fash ion: sho.wn in Figures 1:5
to 23.  - olowing- this, the; corridor truss slabs As showni in these.
figures and. also in  (CTS) will be  positioned in spanning 5  Figures 10
and :lOA, grade beams, such as  relationship  between  adjacent -corridor
grade beams 107a, 107, -are supported on  beams 160,: 160 so that a
temporary centre  70 the caissons for the purpose of supporting  portion of
the building now exists, with it heart module units between parallel   eing
noted that as earlier mentioned, the adjacent grade beams, with a typical
heart building, will grow outwardly from side-to- 10  module being
positioned initially -as shown  side hereinafter.  -- in Figure 10 in
chain-dotted lines spanning    Again referring to Figure 6, the heart  75
t06 spand- betwee. 'the parallel grade beams  modules (HM) are positioned
on opposed sides:of the corridortruss spanr(CTS), with The final step
in.preparing the foundation  normal: procedure being to position all 15  is
the pouring of the frost walls 109, 109a, heart modules (HM) first along
the . 109b, 109c (Figure- 10), and 109d-and 109e  corridor, followed by-
positioning of the  80 (Figure. OA),-and any remaining frost walls' floor
truss 'slabs (FTS) and the balcony slabs for theb nonoad bearing walls of
the  (BS) in that order until the building has building.:   .    '-
:   : . .. - grown outwardly to its full width. 20    When this operation
has been completed,.' . As -mentioned earler, the all-thread bolts * the
enclosed portion of the building is  300 shown ih Figure 6-will
be-positioned or,  85 provided with the appropriate gr'av.'el which
alternatively, the: reinforcing rods. 130, 130 is then compacted to obtain
the density. shown: in Figures 50 and 56 will be bent needed. to . provide
sub-surface ' to -the  outwardly so as to be disposed in a position 25
concrete that will subsequently be poured,  above. the surface of the
corridor' and floor *truss slabs (CTS, FFS) but beneath the final  9g 2.
The First FloorT- .        finish floor le.vel -which. is represented by
Erection of the first floor of the building  the top1- surface of the
.heart module slab is then commenced by: first positioning the  (HMS) and
the top surface of the balcony heart :modules in spanning relationship to
slab (BS). 30  the grade 'beams, much in: the manner as    During the
period that the ceiling of the  95 illustrated, in Figure 10 of the
drawings.    first'floor. is;.:being .completed, the second- * It will also
be noted from- Figures i and  floor. elevator 'modu   (EM) has been .12
that the elevator module pit (EMP) ha  installed.on to p of the frst floor:
elevator been' located on: the caissons that''siupport' module, and dalso
during this same period   - 35  the same, and at this time the first floor
when the various slabs (HMS, CTS, FTS, 100 elevator module (EM) can be
positioned  BS) are being positioned to form the floor - thereon as
shownrin Figures II and 1-2    of the-second floor of the building, the It
will also be assumed that during the  precast stair landings SL-L and SL-2
can-be preparation  of the foundation  the  installed  in the  manner
previously 40  . reinforcing-rods, such as the rod 275 shown  described- in
connection -with Figures: 58 105 in-Figure 21, have been positioned, and at
through 61, with this condition being this time it is merely necessary to
pour-the  schematically illustrated in part in Figure I site-poured
concrete (SPC) floor to the  of the drawings. .      : level of the ground.
floor elevation as'   All slabs to receive structural topping are 45
defined by the top of the positioned heart shored at mid-point.of their
span. Shoring 110 module slab (H:MS). .       .      -      heights are
adjusted so the:bottom of the When the concrete floor surface of the  slabs
match that. of the adjacent heart first' floor of the -building has set- to
the  module slabs (HMS) and balcony slabs requisite degree of hardness the
bearing  (BS).     - 50   walls (BW) for the first -floor may be    When
all of the' components have been  115 positioned over the upwardly
projecting  positioned as just' -described, the dwelling rods 275,. 275
using the. bracing means  will have an. appearance substantially shown in
Figures 35 and 36 to position these  similar:to that -shown in Figures   13
and members in place and, further, stabilizing  1 3A, and at this time the
next stop will be to 55  the same to the roof of the heart 'roduls. pour
the vertical voids of the bearing walls 120 



(HM) much in the manner shown in Figure  (BW), the end walls (EW), and the
elevator I by use of-the stabilizer 260 shown in  module (EM) for the first
floor.        - Figures I, 33, and 34.                     One. point that
should be observed with As soon as the bearing walls for the first  respect
to; the-. positioning of the just 60   floor, have been  positioned  as
-just  described walls -is thate the same are 125 described, the second
floor-elevatorwill be  normally shimmed so as--to be spaced placed, and
following . this - the corridor  approximately ./2- of an inchoff of
the.floor beams 160. 160 will be positioned on the  surface upon
whichithe.sameare supported.' inboard ends' of the spaced-apart bearing
This permits-the gravitationally descending    11
1'451.611                                  11 concrete within thcivo3ids of
the bearing and  coincidefit With the topping out of the  65 end walls to
force out the air and thus avoid building. any voids, with it being
possible to observe    Also to be noted is the fact that as the So *>
the emitting concrete on the floor level building progresses from floor to
floor, the ( '5  belowthat on which the pour is being made., plumbing and
electrical and other work Normally these shims are of asbestos can be done
concurrently therewith, with  70 material and also serve the dual purpose
of the plumbing wall of the heart module permitting very fine leveling
adjustment.  being readily accessible. Preferably the concrete is poured in
the    Also it will be noted that as each floor 10  voids of these vertical
walls to about a point progresses, workmen can commence work two or three
inches beneath the top surface to complete the floor, with this work. 75
thereof. At this time and after. appropriate  including such items as
positioning of the hardening has taken place within the voids, curtain
walls, installing partitions, hanging the shear dowels (SD) are inserted to
a doors, putting on balcony railings, 15  depth of about two feet within
the concrete connecting plumbing, electrical, and that has just been poured
within the voids of heating outlets, and generally readying the. 80 the
bearing wall (BW), end wall (EW), and  units for occupancy. '!N k
elevator module (EM) (see. Figures 16 to 23).                        -
Modification X001 -         20    Also at this time the tension steel (TS)
is   The modified form  of the- invention placed over the voids in a
horizontal mode, shown in Figures 37 and 38 of the drawings and also the
reinforcing mesh (RM) is essentially follows the same technique of 85
positioned over the floor truss slabs (FTS), erection that has just been
described, with corridor truss slabs (CTS) and also over the  the single
exception that corridor bearing -   25  top of the vertical-voids that have
just been, walls 280, having voids 281, 281, are poured with concrete.
employed and are also filled at the same At this time site-poured concrete
(SPC) time as the remaining voids of the bearing  go can be poured over the
floor truss slab  walls, the end walls, and elevator module in (FTS) and
corridor truss slabs (CTS) and  the manner just described. 30  the vertical
voids filled, floated, and    As shown in Figure 37, the use of these
otherwise raised to the level of the balcony  units will require service
module slabs slabs (BS) and service module slabs (HMS) having central voids
302, 302 instead of the  95 so as to produce a finished floor.      side
voids shown in Figure 50 of the' I *When the second floor portion of the
drawings. 35  second floor of the unit has been completed    WHAT WE CLAIM
IS to the extent just described, the sequence of .              . events
would then be repeated by' first   I. A multi-storey building comprising
positioning the bearing walls (ByW thereon  pre-cast components including
vertical 100 pfollowed  by installation of third floor load-bearing walls
supporting the ends of 40  corridor beams 160 and the corridor truss  floor
slabs, each wall component having slabs (CTS) which are positioned on the
internal vertical voids extending from top to beams. Following this,
installation of the  bottom, and each floor slab being of partial third
floor service module (HlM), elevator thickness relative to the completed
floor; 105 module (EM), foor truss slabs (FTS), and  the building being
erected with said ends of -'.   - M   45  balcony slab (BS) may be done,
with this the floor slabs leaving the voids of the wall process being
repeated until the building  components exposed so that the voids of a has
been completed.                     lower wall communicate with the voids
of work          on the building, at-the wall next above, shear dowels
being 110 During workupwardly onthebuilding,at arranged in the voids to
join said wall each floor the precast stairs SL-I and SL-2  components to
one another, tension steel 50  and  elevator modules (EM) are  being laid
on the ends of the floor slabs progressively inserted as the building
across the gap, and concrete being poured progresses so that when the
building is into the voids and over the floor slabs, on 115 topped out, the
stairs and elevator portion  site, to embed the shear dowels and tension of
the building are substantially completed, steel, and to bring the floor to
full thickness. 



55  having been fitted with hardware as the    2. The building of Claim I
wherein said work progressed.                        slabs are balcony
slabs, corridor truss slabs, Accordingly, it is merely necessary to lift
floor truss slabs, or service module slabs.  120 the entire elevator cab
unit by crane into   3. The building of Claim I or 2 wherein the elevator
shaft, and  following  said load bearing wall components are 60
appropriate blocking and shoring of the  bearing walls, end walls, or
elevator module same within the shaft, the elevator walls. penthouse can be
placed over the elevator   4. The building of any preceding claim  125
shaft, and the equipment therein attached  including floor slabs of full
thickness and to the elevator for operation substantially  the partial
thickness slabs are half.    * C   L   M   S* 1       .1,511
1.11 concrete within the voids of the bearing and  coincident with the
topping out of the  65 end walls to force out the air and thus avoid
building. .any voids; with it being possible to observe    Also to be noted
is the fact that as the the 'emitting concrete- on the floor level building
progresses from floor to floor, the x<>   5   below that on whichthe pour
is being made.? plumbing and electrical anid other work Normally these
shims are of asbestos can be done concurrently therewith, with  70 material
and also serve the dual purpose of the plumbing wall of the heart module
permitting very fine leveling adjustment.   being readily accessible.
Preferably the concrete is poured in the    Also it will' be noted that as
each floor 10  voids of these' vertical walls to about a point progresses,
workmen can commence work two or three inches beneath the top surface  to
complete the floor, with this work. 75 thereof. At this time and after-
appropriate  including such' items as positioning of the hardening has
taken place within the voids, curtain walls, 'installing partitions,
hanging the shear dowels (SD) are inserted to a doors, putting on balcony
railings, 15  depth.of about two feet withinthie concrete  connecting
plumbing, electrical, and that has just been poured within the voids of
heating outlets, and generally readying the. 80 the bearing wall (BW), end
wall (EW-), and  units for occupancy. elevator module (EM) (see; Figures 16
to 23).        '                                         Modification 20
Also at this time the tension steel (TS) is   The modified form  of the
invention placed over the voids in a horizontal mode, shown in Figures 37
and 38 of the drawings and also the reinforcing mesh (RM) is essentially
follows the same technique of 85 positioned over the floor truss slabs
(FTS), erection that has just been described, with corridor truss slabs
(CTS) and also over the  the single exception that corridor bearing 25  top
of the vertical voids that have just been, walls 280, having voids 281,
281, are poured with concrete.-.                 employed and are also
filled at the same At this time site-poured concrete (SPC) time as the
remaining voids of the bearing  90 can be -poured over the floor truss slab
walls, the end walls, and elevator module in (FTS) and corridor truss slabs
(CTS) and  the manner just described. 30  the vertical voids filled,
floated, and    As shown in Figure 37, the use of these otherwise raised to
the level of the balcony  units will *require service module slabs slabs
(BS) and service module slabs (HMS) having central voids 302; 302 instead
of the  95 so as to produce a finished floor,      side voids shown in
Figure 50 of the When the second floor portion of the  drawings. 35' second
floor of the unit has been completed to the extent just described, the
sequence of   WHAT WE CLAIM. IS: events would *then be repeated by' first
.1 A  multi-storey building comprising positioning the bearing walls (BW)
thereon, pre-cast components including  vertical 100 followed by
installation of. third floor load-bearing walls supporting the ends of 40
corridor beams 160 and the corridor truss floor slabs, each wall component
having slabs (CTS)'which are positioned on the  internal vertical voids
extending from top to' beams. Following this, installation of the  bottom,
and each floor slab being of partial6 third floor service module (HM),
elevator thickness relative to the completed floor; 105 module (EM), floor
truss slabs (FTS), 'and  the building being erected with said ends of 45
balcony slab (BS) may be done, with this  the floor slabs leaving the voids
of the wall *process being repeated until the building  components exposed
so that the voids of a has been completed                      lower wall
communicate with the voids of has been completed. ~ ~ ~     ~     -
ow During work upwardly on the building, at 'the wall next above, shear
dowels being 110 During work upwardlyon the building; at'arranged in the
voids to join said wall each floor the precast stairs SL-I and SL-2
components to one. another, tension steel 50  and  elevator  modules
(EMIiI)- are  being laid on the ends of the floor slabs progressively
inserted as the .building  across the gap, and concrete being poured 



progresses so that when the buiding is into the voids and over the floor
slabs, on 115 topped out, the. stairs and elevator portion site, to embed
the shear dowels and tension of the building are substantially completed,
steel, and to bring the floor to full thickness. 55  having. been fitted
with hardware as the    2. The building of Claim I wherein said work'
progressed.            '      . - slabs are; balcony slabs, corridor truss
slabs, {Accordingly,. it is merely necessaryto lift floor truss slabs, or
service module slabs.  120 the entire elevator cab unit by crane into   3.
The building of Claim I or 2 wherein the elevator-'shaft, and  following
said load bearing wall components are 60  appropriate blocking. and shoring
of the  bearing walls, end walls, or elevator module same Vithin  the
shaft, the elevator walls. penthouse can be placed over the elevator '
4.3The building of any preceding claim  125 shaft, 'and the equipment'
therein attached  including floor. slabs of full thickness and to the
'elevator for operation substantially  the partial thickness' slabs are
half .    i .  W                                '    :  1 1!11111 111l;451;
6l1  111 11  1   21 \     12                                   -IA1611   .
.1 thickness; -said full thickness slabs. having  and at least
partially-filling the voids of the projecting reinforcing means that
overlie  walls of the'next storey. the surface of adjacent half thickness
slabs;    13.- The -method of Claim  11 or 12 said: site-poured: concrete:
covering 'said  including tlhe step of setting va: precast 5
r~ein-forcing means. -:  ..  :-:    z>:   elevator-module on said -bearing-
walls in  70 5. The:building oflaims2 and.4;,whierbein  n-oncovering
relationship-to said: vertical said service module slabs. and-said balcony
cores thereof; -said elevator modules being slabs are full thickness; and;
said- floor truss  stacked: one above the -other on 'successive slabs:and
said corridor truss slabs are half  floors. -    ;    . 10  thickness.
14. The' methoidof aniy of clam-is 11:to 13  75 6. The building of any
preceding claimj including the step-of setting oi f precast including: at.
-least . one 'precast stair unit  service. nmodule- on said: bearig
walls.-- interconnecting successive floors.-    - - : -,  -  :The method M
of'claim 14wherein said  * 7. The- building of-any preceding claim
service.module 'includes a  slab having a : 15  including at least onI
eIlevator m  .ule -at  thickness greater than said ifloorslbs with  8 each
floor, the-module having-a-plurality of  projectin6g
>'reinforoingi--members; and vertical through voidsin thewallsthereof;
bending  said reinforcing  members- to elevator module being vertically
aligned  overlie adjacent partial thickness floor with one on adjacent
storey.    - -       slabs. 20     8. The building of any preceding claim,
E l6' A pariall "precas  and partially  85 wherein the
-'wall:component'sare- arranged  "cast in: place"  multi-storey building in
parallel pairs with floor slabs spannng  comprising:: a- foundaiton; a
-&series, of them, to form a building. 'bay.           precast,
verticallypositioned hearing walls 9.;:The b'uilding of any
preiceding-claim  arranged irn paralll relatonship with each 25   wherein.
steel'embedded in the floor slabs  other, to  ftorm -building bays. with'>
each  90 extends from their ends to-be bent at-right  bearing wall having a
series o verttical-voids angles and extend into a void -in-awall  located
-centraly thereof and. extebnding component;:..
fro'm top .to bottoin of said walls; the voids ,10. A multi storey
building.as claimed -in  of one wall being aligned with those of the 30
claim I, and using at- leastsome of thekextra  .wall next above or below,
Ia series of  95 components herein 'describe:d-,' with  elongated precast-
floor truss slabs each .reference, to-Atheaccompanyingdrawvings.
spanningthe space in each buildingbay and '1. A method-of erecting
a-itlti-storey  each being supported at their longitudinal :'bu'ilding
using- precast . componnts  endsby the outer edge portion of- said 35
including  vertical load-bearing  wall  bearing walls, wlhereby said voids
of said 100 components having internal vertical voids  walls are accessible
following po sitionhing of extending from top to -bottom- and floor - said
floor slabs sonsaid beaing walls; a slabs of partial thickness,' relative.
to the  series of precast service modules each completed floor, comprising:
the steps of: ' spanning the space in each building bay 40     assembling
the wall components and  whereby tthe .same can  be supported  105 floor
slabs of one storey so that the ends of thereon,: . and  heaving a: floor
.6thickness- ' the floor-slabs rest. on -the wall leaving the
-approximately twice the thickness of said voids exposed    -
floor slabs, supported on the edge portions inserting shear dowels in
--the, voids to  of saidAbearing walls in spaced-apart 45   protrude
upwardly therefrom;   .           e.    . relationship with each
other,dwhereby-said  110 laying tension steel over the ends of the  voids
of said bearing walls are accessible, floor slabs across the gap'
' and being arranged equi-distant from the - assembling the wall components
of the  centre line of a corridorq portion of said next storey 'so that the
voids thereof building: corrid-or  beams transversely    - - 50
communicate with: the voids of :the wall spanning the space between-said
service 115 



components directly below and. the shear  modules. and corridor sections
supported at dowels connect the: components; and:-  their opposed ends
on-said corridoriibeams' pouring concrete into: the voids and over  and
having a thickness approximatingthe: the floor slabs to embed the shear
dowels  thickness of said floor, slabs;stai port'ions 55   and tension
steel, and to bring the floor to  vertically  int-erconnrection  successive
120 full thickness.    '    "                corridors of adjacent floors a
-series.ofinon 1:.T-hermethod of claim a II wherein the  load-bearing walls
spanning the space :' : step of pouring the concrete is-performed in
between- parallel load-bearing walls in-right sep~arate stages including:
- '':    ;. angle relationship -therewith for dwelling 60     at least
partialily ifilling the voids of the  unit closure purposes with Isaid non
load- 125 erected lower wall components, before the bearing walls defining
opposed perimeter laying of: the tension steel; bringing the portions of
said building; ;opposed precast floor slabs to full thickness after laying
the vertically arranged load-bearmg end- walls' tension steel while
completing the filling of arranged in parallel relationship with said 65
the voids of the lower walls if necessary; first mentioned  load-bearing,
walls -and  130    13                                   1,451,611
13 defining opposed perimeter portions of said  slab whereby the same is
embedded within building; a roof covering the upermost said
field-positioned concrete; site-poured series of dwelling units and
enclosing said  concrete at each floor level of said building building to
the elements; first site- poured  over said field-positioned  floor  35 5
positioned reinforcing means positioned in  topping slabs and said corridor
slabs to the vertically aligned relationship within the  floor surface
level of said service module voids of vertically adjacent load bearing  and
said balcony slabs whereby a floor walls following site pouring of
concrete; surface is created, said voids of said bearing second site
positioned means horizontally  walls being gravitationally filled, and said
40 10  disposed on top of horizontally adjacent first, second, third, and
fourth mentioned floor slabs and corridor slabs and bearing  reinforcing
means being embedded beneath embedded within said site-poured concrete  the
floor surface of said site-poured beneath the floor surface thereof on each
concrete; said  site-poured  concrete floor; third site-positioned
reinforcing  structurally integrating said load-bearing  45 15  means
projecting from the floor portion of walls, said floor topping slabs, said
service each said service modules and extending  modules, said corridor
slabs, and said over the surface of said corridor topping balcony slabs
into a monolithic floor slabs, said floor topping slabs and said  surface
for each floor of the building. bearing walls whereby the same will be
17. A method of erecting a multi-storey  50 20  embedded beneath the floor
surface of each  building substantially as herein described said floor
following site pouring of said  with reference to the accompanying
concrete; balcony slabs corresponding in  drawings. approximate thickness
to the thickness of the slab portion of said service module, with
TREGEAR, THIEMANN & BLEACH, 25  said balcony slabs being supported on their
Chartered Patent Agents, opposed ends by said bearing walls in side-
Enterprise House, by-side parallel relationship with said floor
Isambard Brunel Road, topping  slabs; fourth  field-positioned
Portsmouth, PO1 2AN. reinforcing means projecting laterally from
and 30  one edge of said balcony slab in overlying          49/51, Bedford
Road, relationship with the adjacent floor topping       London, WCIV 6RL.
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