1 SYSTEM FOR CONSTRUCTI NG A SEM - PREFABRI CATED BUI LDI NG Field and Obi ect
of the Invention The invention is conprised within the field of building
construction and nore 5 specifically to building construction based on
sem - prefabricated concrete slabs, the type of buildings which could be
constructed with this process would be buildings with snmall dinensions as
single-famly dwellings, small war ehoused or industrial prem ses and

wor kshops. State of the Art 10 Different systens for constructing buil di ngs
with reduced di rSYSTEMFOR CONSTRUCTINGCA SEMIRPREFABRIIATED BWILDINGI ch
concrete is poured in formmrk plates or nolds for its subsequent setting,
mainly formng the structure of the dwelling such as footings, pillars,
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normal ly carried out through expensive installations for |ifting them such
as cranes WRPhWOKSBORSsi der abl e size, which nust have a | arge anount of space
in the conshigaschitgaasi te for their stable locking to the ground, having to
use auxiliary neans such as for exanple hgoks, straps or simlar el enents
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securing el giERLt fooMAb§et&an trigger both personal and material losses if the
slab falls "froma great height, both the slab itself and the el enents of
the building bei Riffesmt systemspler congiiustied puiingsairem arefpbrieaed cgucreireslals t he
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20 normally carried out through expensive installations for lifting them such as cranes with

a considerable size, which must have a large amount of space in the construction site
for their stable locking to the ground, having to use auxiliary means such as for
example hooks, straps or similar elements for securing and handling the mentioned
slabs during the stowing and transport operations thereof. In addition to the high costs

25 and the large amount of time consumed in the mentioned stowing operations,
accidents usually occur during such operations due to the breakage of the auxiliary
securing elements which can trigger both personal and material losses if the slab falls
from a great height, both the slab itself and the elements of the building being able to
be completely or partially lost.

30 Due to the above, a need has been detected to provide a process for
constructing the mentioned type of buildings which, starting from simple lifting means
for lifting the slabs, achieves that the stowing operations are highly simple and with a
low cost, to that end the use of a plurality of lifting means fixed to the base or sole of
the building has been considered, which means are located in the gaps that the slabs

35 have for the arrangement of windows and doors, anchoring means for anchoring the



2 slab to the nmentioned lifting means being arranged in said gaps, the
slabs being lifted and placed in an erect position in a controlled and

hi ghly safe manner. This objective is achieved by nmeans of the invention as
it is defined in claiml, the preferred enbodinents of the invention are
defined in the dependent clains. 5 Description of the Invention The present
invention relates to a systemfor constrdcting a seni-prefabricated
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20 support structure is in turn fixed to both slabs by means of fixing elements, repeating

the described operations for the case of the other two outer walls and joining the slabs
of the four outer walls to one another.

Furthermore, the roof slab is located in the gap delimited by the four outer walls,
and supported on the floor slab, which roof slab has a plurality of openings located in

25 coincidence with the position of the lifting means used in the previous steps, the
moving part of said lifting means being joined to anchoring elements located in the
mentioned openings, the roof slab being lifted to a height above the height of the outer
wall slabs, the roof slab being joined to the upper edge of the slabs of the four outer
walls.

30 In this way, due to simple lifting elements, the walls of the building are placed in
a vertical position and the roof is lifted quite simply, not being necessary to use
expensive lifting means such as cranes. Furthermore, with the described configuration
of the system, the same lifting elements can be used to lift both the outer wall slabs
and the roof slab.

35 The outer wall slabs can have at least one gap for the windows.



35 The outer wall slabs can have at | east one gap for the windows. 3 The
lifting means can in turn conprise a plurality of hydraulic jacks, at |east
one of said hydraulic jacks being |locates in at |least two of the gaps of the
wi ndows of the outer wall slabs. The system can operate with a single
lifting elenent per outer wall slab (a single 5 gap of a wi ndow) provided
that the weight of the slab is such that3it is supported by the nentioned
hydraulic jacks, in the event that said weight is exceeded, nore than one

lifting el ement srrrmﬁﬁndmeat‘@@brﬁartummhwmbeb phi.rtamy @uﬁtxﬁéulmba@, deleastronaed

based on th o erties of eac ack a t he I.ght of e slagb. T oi n
PheCourer v PRl R tais BrmES o A Eativol R iaals of Bewioncim s by n
10 the for raupdr vl sl € bracket can be used, one of them being | ocated on
the inner face ﬁ{? t he nmenti oned sl abs g the ot her one on ﬁ)he guter face
and being fixed Jstem sFReRRERteNED 3 §nglR ftE'Sret'eég‘TdBrﬁ’&f Retesvah slab (@ sbgi§ent | y

pouri ngs A SapCAROWIRH6w) ﬁroSHé@'ﬂ%t%ﬁijélgﬁﬁoﬂtﬁé @laBle &Qiﬁ/\tﬂaﬂlt sheuppbA&S bpthet he
four outer walls is thus achi roof sl abs can

have a pl ur@eptiapegiyvgiavic jackpelndhe evant that ?‘?H% Wﬁ'%’ltr‘ﬁ ﬁéceé‘d’ﬁgs”l?éei haarPrea; d

sl abs, the Iﬂﬂ@el%eﬁt@'rﬁhé@'b@%s@&'f@%a%%%d|ts }'Mrhbert hngl@sterrhined babapsdtand
pl acenment of the pins it is achieved that the joinings between slabs are

nore rigi d RARETHes plseaghtagkandibe wefaheplthe S?Pr ess which the building is

subject to. 20 Higjop tAg o%f&rﬂn?a’ﬂ%%'t@gné%néth@r ra?@‘asﬁt‘w%bmét%ﬂrém&)rtdr@'da)‘s #He bent
and when the roof "slab is I'ifted above the upper edge of the outer wal

sl abs, 18aj dtheders afran angiebraeketran bg wseds Oﬂméthpasbﬁlm wcpted Qmiberinsr f%qeab to
fit in the c‘»?l“'atﬂe'rf-?érﬁtlopl&lji]tsi’a;”‘ossérﬁ':bt‘fﬁeot%hérh@nﬁf BH"the %er‘?rfaé’@hhé bl iRl g dri

slab is deposited on | oor sla ater, once sal sl ab %as been
lifted, stranogrendiathe %rr@pmlwslw |SubsRAUESHY DOUTHY MasS cmgrﬁte el ements in

25 the joining Agstteﬂﬁ’e 281 sate 36 ?Wtrqtﬁlet\ké’éh i EI%P f'thé'f@&soutgf‘%vaﬂé“?@%dsng
e

el enents, | ocat I'n the gaps he w ndows 0 e outer wa sl abs and
whi ch are caghiryeded to the noving part of the Ilftlng means, conprise at

oast one 100 hayigdr G KRG G8NGEA chORIEOD ohPAie) bPORE Bel MR ¥ Vi N9

part and the ol ne no d| ng
it. 30 Sai doinogsedgee bawamlsaicbslabmrﬂga ergiStdﬂealdlmtssb&)mg tirgedrovi ng part of the

i recton'of mov e Eptitatchel ks SRR B TR BESPEIE LG bt
The suppor tjogingsciaiweerc alab$ ware meare bigid endreebidigntt twothp aiféérert sttmssryhldntr@ach of
building is subject to.
20 The pins corresponding to the roof slab can initially be bent and when the roof
slab is lifted above the upper edge of the outer wall slabs, said rods are straightened.

It is thus possible for the roof slab to fit in the gap left by the slabs of the four
outer walls when said roof slab is deposited on the floor slab, to later, once said roof
slab has been lifted, straighten said pins which will be useful as resistant elements in

25  the joining of the roof slab with the outer wall slabs.

The anchoring elements, located in the gaps of the windows of the outer wall
slabs and which are connected to the moving part of the lifting means, comprise at
least one rod having a curved central portion for its seating on said moving part and the
ends of which are joined to the slab in the stage of molding it.

30 Said rods are useful for hanging the slabs on the moving part of the lifting
means, which moving part will have a stem perpendicular to the direction of movement
of said moving part with respect to the fixed part.

The support structure can further be formed by two parallel bars, on each of
which the fixing elements for fixing the support structure to the outer wall slabs are

35 located, said joining means comprising two clamps, one of which is located on the



which the fixing elenents for fixing the support structure to the outer wall
slabs are 35 located, said joining neans conprising two clanps, one of
which is located on the 4 inner face of the wall slab and the other of
which is located on the outer face thereof, respective threaded bushings
being | ocated after said clanps, which byshings will have the possibility
of being threaded on threaded sections de in each of the bars. By neans of
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sl abs corresgaesy 3iud o two of the parallel outer walls in a first step of
constructing the 25 building according to a system object of the present
i nvention. Man view similar to that shown in Figure 3 for
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20 Figure 2 shows a plan view of an example of a distribution in which the different
rooms of a building constructed by means of the system object of the present invention
can be seen.

Figure 3 shows an upper plan view of the floor slab and of the two slabs
corresponding to two of the parallel outer walls in a first step of constructing the

25 building according to a system object of the present invention.

Figure 4 shows a plan view similar to that shown in Figure 3 for a second
variant of the system object of the present invention in which the outer wall slabs and
the floor slab will be joined.

Figures 5A to 5C show respective sectional views according to section plane I-|

30 of Figure 3 in which the different stages of assembling two of the outer walls of the
system object of the present invention can be seen.

Figure 6 shows a sectional view according to section plane I-I of Figure 3,
showing a last step of assembling two of the outer walls when they are erect, as well as
a detail of the joining of the auxiliary structure to the outer walls.

35 Figure 7 shows a plan view of the floor slab and the four slabs corresponding to



showing a | ast step of assenbling two of the outer walls when they are
erect, as well as a detail of the joining of the auxiliary structure to the
outer walls. 35 Figure 7 shows a plan view of the floor slab and the four

sl abs corresponding to 5 the outer walls before they are joined. Figure 8
shows an upper plan view of the floor slab on which the roof slab is

| ocated before being lifted on it. Figurés 9A and 9B show a sectional view
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The windows in turn have anchoring elements, said elements, in this
embodiment of the invention, are corrugated steel rods (7-7’) having a curvature in their
central area and which are introduced (inserted) in the concrete in the stage of shaping
the outer wall slabs (2-2'). The curved area of said rods (7-7’) defines an anchoring
point with the lifting means (5-6) and (5'-6') and more specifically with the moving part

25 (8) thereof through a stem (9) perpendicular to said moving part.

The lifting means (5-5') and (6-6’) will be joined to one another by means of
respective bars 31, for the purpose of maintaining the relative position between them
and will in turn be fixed to the floor slab (1), using to that end known means such as
screws and rivets. The lifting means (5-6) and (5-6') have the possibility of rotation with

30 respect to the floor plate (1) thanks to a ball joint (10), said rotation occurring in a plane
perpendicular to the floor slab (1) and to the outer wall slabs (2-2') themselves. Given
that the outer wall slab (2) is linked the rod (7) which is in turn connected to the moving
part (8) of the lifting means and that the lifting means (5-6) remain fixed with respect to
the floor slab (1), when said lifting means (5-6) are actuated, the moving elements (8)

35 move with respect to the fixed elements and therefore the floor slab (1) and the outer



that the outer wall slab (2) is linked the rod (7) which is in turn
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two Figure 6, respective threaded bushings (15) being located after said clamps, which
bushings will have the possibility of being threaded on threaded sections made in each
of the bars (30). In a preferred embodiment of the invention, the mechanisms that are
currently used to place and lift scaffolds, which will be welded to the ends of the bars

25 (30), leaving enough space between them greater than the thickness of the slabs
forming the outer walls (2-2"), will be used.

As a result of the structure (11) and its due fixing to the outer wall slabs (2-2’), it
is achieved that the stability of the assembly is greater and that said slabs do not fall to
the ground due to their own weight.

30 The same process is carried out with the slabs corresponding to the other two
outer walls (16-16’) of the building which are perpendicular to the slabs (2-2'), i.e. they
are located horizontally on the floor slab (1), lifting means (5-6) and (5'-6) being used,
being able to use the same elements for the outer wall slabs (2-2') or other
independent elements and a similar support structure (11), thus stowing the four outer

35  wall slabs (2-2) and (16-16") of the building to subsequently join them to one another,



outer walls (16-16") of the building which are perpendicular to the sl abs
(2-2'"), i.e. they are located horizontally on the floor slab (1), lifting
nmeans (5-6) and (5 -6') being used, being able to use the sanme elenents for
the outer wall slabs (2-2") or other independent elenents and a simlar
support structure (11), thus stowing the four outer 35 wall slabs (2-2') and
(16-16") of the building to subsequently join themto one another, 7 as can
be seen in Figure 6. The slabs of the four outer walls (2-2') and (16-16")
are joi ned perpebdiseeh arFigare @ne anot her by means of corrugated rod pins
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those used in the case of the outer wall sl abs whi ch nmeans consi st of bent

rods (22) irf3¥&lced in the roof slab (20) i tself duri ng the process for
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means (5-6) and (5'-6') such that when the noving part of the four lifting

neans is |ififtegagfollows same time, the roof 25 slab (20) is in turn lifted
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(1) or a simlar elenent can retain t |xe part ting
means (506) rasrectiye liting meanfo(R-6) and dp') riegpch of the openings (21) has engaging

means similar to those used in the case of the outer wall slabs, which means consist of
bent rods (22) introduced in the roof slab (20) itself during the process for molding such
slabs, which rods define a connection point with the lifting means (5-6) and (5’-6’) such
that when the moving part of the four lifting means is lifted at the same time, the roof

25 slab (20) is in turn lifted parallel to the floor slab (1) until reaching a height
approximately equal to the height of the outer walls. On this occasion, the lifting means
(5-6) and (5'-6") will be fixed to the floor slab (1) such that its rotation with respect to
said slab is not possible, using a bushing fixed the floor slab (1) or a similar element
which can retain the fixed part of the lifting means (5-6) and (5'-6) without it rotating.

30 The roof slab (20) in turn has a plurality of pins (23) by way of a hook made of
corrugated steel, integrated in the slab in the molding process using a mat
reinforcement, with the particularity that said pins (23) are bent at the time of placing
the roof slab (20) on the floor slab (1) so that said roof slab (20) and its corresponding
pins (23) fit in the gap between the outer wall slabs. Once the roof slab (20) has been

35 lifted, the mentioned pins (23) are straightened, extending beyond the upper edge of



30 The roof slab (20) in turn has a plurality of pins (23) by way of a hook
made of corrugated steel, integrated in the slab in the nol ding process
using a mat reinforcenent, with the particularity that said pins (23) are
bent at the tine of placing the roof slab (20) on the floor slab (1) so
that said roof slab (20) and its correspgnding pins (23) fit in the gap
bet ween the outer wall slabs, Once the r8of siab (20) has been 35 lifted,
the nentioned pins (23) are straightened, extending beyond the upper edge of
8 the out ethewaitdr vedllagiehs((2-2) 9ndan@-16316- 16' ). As can be seen in Fi gure 9A,
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present i nvehEanke Og%tptﬂicetﬁﬁlmgj@?\@'%]di}feﬁﬁy the fe@eql tha mpriianedtwieddyase and in
which a series Ofrhé%ﬁiloﬁé@ %@%or@iﬁd‘}%@ ‘?r?fhe%@f IQb"(‘?O)C\KhtI’F‘ Yitdt Wwhiy of

support col umms (235 arrange eC| ol nts I ng such that
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been j dithedthat a conventlonal roof formed from tiles would have and thus make the building more
aesthetic.
Figure 2 in turn schematically shows an example of the inner distribution of a
building constructed by means of the method object of the present invention, said
building having a rectangular prismatic base and in which a series of rooms (40-46)
25 can be seen and in which a plurality of support columns (35) arranged at specific points
of the building such that they can support the weight of the roof slab (20) is especially
shown. Such columns will be placed immediately before removing the lifting means (5-
6) and (5'-6") when the roof slab (20) has been completely lifted and it has been joined
with the outer wall slabs (2-2) and (16-16’). The mentioned columns will be securely
30  joined to both the floor slab (1) and the roof slab (20) using known joining means.



with the outer wall slabs (2-2') and (16-16'). The nentioned colums w Il be
securely 30 joined to both the floor slab (1) and the roof slab (20) using
known joining nmeans. 9 CLAIMS 1.- A systemfor constructing a

sem -prefabricated building which is formed by a plurality of slabs
corresponding to the outer walls, floor and roof of the dwelling, the outer
wal | slabs (2-2") and (16-16") having a ﬁl urality of gaps (3-4) and (3'-4")
5 corresponding to the wi ndows and doors, characterized in that two of the
outer wall slabs (2-2') are |ocated pGLAIM&I to one another in a horizontal

osition onthe or a of the f .each |l (2-2 ei ng
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(1), which {JQQ[aps! @)%&gﬂlﬁe@dﬂlé% 'tﬁé/lowgrl@@@éw%tﬁgéépécpfb&'héiqIvaér edge
coi nci dence W|thth posi tion of ifting neans (5-6)

ed
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openi ngs, the roof slab (20) bein ifted to a height above the helﬂ
t he outer wef theoguter HB%staizszwwlcaﬁappqr‘estwtt)re i métufoéme%ltcabowmqbao@ bby 0| ned
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2.- A system accor har act er | ze in that ea e outer
wal | sl abs ty@optey wahsl (16163189 joinirg tile slamsctf tlamé)ug@ptemtalls f20ianddi&16'8. - A

3°(5 6y and? paPahan, 3T §oP P fSor GASTATICREAEH ) Del Qi adifel i hpRoupmans
hydrauld@ | auies wad$ (%32 raod:étb‘em) andasunp@asd irtthe flobr sl (‘awkicbflootsalmhardaws of
the outer V‘%'ILJralﬁyll ﬂpﬁpél%ﬁgs' ?21?%a(ejd6i'n éo@r;c)dence with the position of the lifting means
(5-6) and (5'-6") used in the previous steps, the moving part (8) of said lifting means (5-
6) and (5'-6") being joined to anchoring elements (22) located in the mentioned
openings, the roof slab (20) being lifted to a height above the height of the outer wall
25 slabs (2-2') and (16-16’), the roof slab (20) being joined to the upper edge of the slabs
of the four outer walls (2-2') and (16-16’).
2.- A system according to claim 1, characterized in that each of the outer wall
slabs (2-2’) and (16-16’) has at least one gap for the windows.
3.- A system according to claims 1 and 2, characterized in that the lifting means
30 (5-6) and (5'-6") comprise hydraulic jacks, at least one of said hydraulic jacks being
located in at least two of the gaps of the windows of the outer wall slabs (2-2') and (16-
16°).
4.- A system according to any of the previous claims, characterized in that at
least two metal reinforcing bars (18-19) in the form of angle bracket are used to join the
35 outer wall slabs (2-2') and (16-16’), one of such bars (18) being located on the inner



4.- A system according to any of the previous clains, characterized in that
at least two netal reinforcing bars (18-19) in the formof angle bracket
are used to join the 35 outer wall slabs (2-2') and (16-16"), one of such
bars (18) being l|located on the inner 10 face of the nentioned slabs and the
ot her bar (19) being | ocated on the outer, _face, and being fixed to one
anot her and to the correspondi ng sl ab, SL]BsequentIy pouring the nass
concrete. 5.- A systemaccording to any of the previous clains,
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A system acooassiqogctete.cl ai m 5, characterized in that the pins (23)
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and (16-16' )qutesavall slaloks(2-2Bpndi(t6-18} pad tjiet motdab 120) Haveys penalifc ofopios (@)t o
any of the previQus i ns, characterized in at. .t nchoring ele ts
(7. ocat e 22k B el ipelmBu Rl 8 5P b Sl sBB5F4 BFG pdtaf sEEE
connected tceridse noving part (8) of the lifting neans (5-6) and (5 -6"),
conprise at |east, 15 one rod having.,a curved central portio or its ating
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slab (2-2) aerebddndidy tb the rddigladt(Q)earofinitiaiplbehingnd wherBthe rBofssist @0) &difteddi ng

to any th revious clains, characterized in,that the, support ructure
(315" 5% or rrEavBIG SBSersr i B ket wel) SEBR B Ay e B R0 P8F FhdTRg 20
the support siaightdnede (11) to the outer wall slabs (2-2') and (16-16") being
| ocated on each uch bars, said joinj means conpri sing two, cl
(35°10). Cone-of b Atsroeagcondiit o PO R AR R n o B PR (i RL 8P ab
and the ot hﬁncﬁériﬂ@élﬁheﬂ&&?),iI@cldéém&gttﬁél ga}[%’loﬁthé &A@fhﬂfﬁs dfape oné@:WéOfslabs v?/r?d ]
respective threade shi ngs ing. |l ocate er saj cl anps, iC
bushi ngs. wi |FTRVES (e gRRGREPAT 1§ Chlne iR eI adR P or hh SSBRES EoEPRins
25 made1bn e@irodthaling déursed dhtral BortioA fGr Vit RiatiRG 6ArsAid@oling papt (?faridﬂfﬁe_
previous clains, characterized in that the reinforci ng bars used to jain
the roof sl &nde2%)WhiFh rre Heingdite thewouter syallhslal A22)) angh§1¢-18) in éh9 stagrfi se
an inner anghgidigacket (25) and an outer nold (26) provided on each of its
faces with a wavy surface defini n%)a projection in the cornice of said roof
sl ab (20) 30 aft & Asypten aeqesding & emeohBRmredes daims: chanactesrehin that he) and
(16-16") by 4ipaBs selictiRSE 1) ROBRRES By two parallel bars (30), the fixing elements for fixing
20 the support structure (11) to the outer wall slabs (2-2’) and (16-16") being located on
each of such bars, said joining means comprising two clamps (13-14), one of which
(14) is located on the inner face of the wall slab and the other of which (13) is located
on the outer face thereof, respective threaded bushings (15) being located after said
clamps, which bushings will have the possibility of being threaded on threaded sections
25 made in each of the bars (30).
9.- A system according to any of the previous claims, characterized in that the
reinforcing bars used to join the roof slab (20) with the outer wall slabs (2-2') and (16-
16’) comprise an inner angle bracket (25) and an outer mold (26) provided on each of
its faces with a wavy surface defining a projection in the cornice of said roof slab (20)
30 after it is joined to the mentioned outer wall slabs (2-2') and (16-16’) by means of mass

concrete.





