e KMPMmMEOE——_
KpynHonaHensHoe CTP“"TEJ]I)CTB“ Hay4HO-TexHUYeckmit
JAOMOCTPOeH/ie Y MPOV3BOACTBEHHbIM XypPHa
YIOK 693.9

C.B. HUKOJIAEB, 0-p mexH. Hayk, eeHepanbHblil OUpeKmop
OAO «llenmpanbHblil HAYMHO-UCCA008AMENbCKULL U NPOCKMHbBLI UHCIUMY I HCUABIX
u obuecmeennwix 30anuit (LLHUHUIIT ncuruwa)» (Mockea)

S.V. NIKOLAEYV, PhD, prof., Honored Builder of Russia, (TSNIIEP) (Moscow)

IIaHeabHBbIE M KapKACHbIE 3/IaHHSI HOBOTO NOKOJIEHUSA
Panel and Frame Buildings of a New Generation

lMopHsATa npobriema MopasibHOro CTapeHusi KPYrnHOMNaHesbHbIX 34aHui, fokas3aHa HeobXoAuMOCTb [POeKTUPOo-
BaHWs 3[aHWi ¢ BOSMOXHOCTBIO NeperiaHnpoBKuN KBapTUP M co3[aHus1 60bLUMX MPOCTpaHCTB. [penanoxeH Ho-
BbIVi IOAX0A K NPOEKTUPOBAHWUIO KPYMHONAHENbHbIX U KapKacHbIX 3AaHui, obecreunsaroLmii rmbKkocTb 06beMHO-
M1aHUPOBOYHBIX PELLIEHUI M pa3dHoobpasmne acafos 3a CHET MPUMEHEHUS YCTOTHBIX MITUT NepeKkpPbITU ¢ MHOIo-
nyCcTOTHLIMU yeurmTensamu. [lokasaHa KOHCTPYKLUMS Takow MnNTbI, TEXHOIOMS U3IrOTOBJIEHUS, NpenMyLLecTsa npu
MPUMEHEHNN B MPOEKTax Xu/lbIX U OOLLECTBEHHbIX 30aHN.

The problem of an obsolescence of large-panel buildings is lifted, need of design of buildings with possibility of re-
planning of apartments and creations of big spaces is proved. New approach to design of the large-panel and frame
buildings, providing flexibility of space-planning decisions and a variety of facades at the expense of application
of hollow plates of overlappings with multihollow amplifiers is offered. The design of such plate, manufacturing
techniques, advantages is shown at application in projects of residential and public buildings.

Knro4eBbie cnoBa: KpyriHornaHesibHoe JOMOCTpoeHune, 4OJIroBpeMeHHbIe norpeémeanKMe cBovicTBa, rmbkasi nna-
HUPOBKa, KOHCTPYKTUBHbIE PELLIeHUs, HecyLLas cucteMa 3aaHNN.

Key words: large-panel housing construction, long-term consumer properties, flexible planning, the constructive

decisions, bearing system of buildings.

CpepHsin obecnevyeHHOCTb XunbeM B Poccun coctaensi-
et 23 M2, MNpownget 10—15 neT, n NpakTUYeCKN HE3aBUCMMO OT
NMOCTOSAHHO HEBBIMOSTHAEMbIX XMWIULLHbIX NPOrpaMm 3TOT Mo-
kasartenb gocturiet 30—-35 M2, 4TO cornacHo MMPOBOMY Ofbl-
TY CHUMET OCTPOTY XWULLHON Npo6nemMbl U JacT BO3MOX-
HOCTb HaceneHuto 6o5iee KPUTUYHO OLEHUBATbL CBOE XWUJIbe.
N Becbma BO3MOXHO, YTO UCTOPMA C MacCOBbIM CHOCOM MO-
panbHO yCTapeBLUMX OOMOB, aHanormyHas UCTopum CO CHO-
COM MaHenbHbIX JOMOB NEPBbIX MACCOBbLIX CEPUIA, MOBTOPUT-
cs, TOfIbKO B ApyroMm macwraée. B HacTosiLee BpeMsa CHOCAT
ycTapeswue, B NepBy0 o4vepedb MOPasnbHO, NATUITaXHblE
goma. B Hepganekom 6ygyliem MOryT nonacTb B KaTreropuio
CHOCMMbIX 18—25-3TakHble 3[4aHusA, MOTHO paccTaBfieHHble
He TONbKO B HOBbIX CNaibHbIX, HO U B LEHTpanbHbIX pano-
Hax ropoaos.

OO6bsICHEHNE CNOXMBLLENCA cuTyaumm npocToe. B HacTos-
Lee BpemMsi (OUHAHCOBbIE BO3MOXHOCTN OCHOBHOW MaccChl Ha-
CeneHns, C OOHON CTOPOHbI, U OTCYTCTBME PblHKA AELLEeBOro
XWnbsA — C OPYrow, co3ganu Cutyauuio, Korga BbirOgHO CTPO-
WUTb XWUIbe C MUHUMAsbHbIM pa3mepom KBapTup. Mo nnaHam
loccTtposs PO [1] Tonbko B 2013 r. gons Xunbs 3KOHOMKAC-
ca B obLlemM 06beMe BBOOUMOIO XWJbs OOSMKHA COCTaBNATb
50%, nnn 30-35 MnH M2. Manora6apuTHbele KBapTuphbl, B KO-
TOPbIX CTEHbl OrpaHUYMBAlOT Mpegenbl NPoCTpaHCTBa U He-
BO3MOXHO M3MEHUTb HW NNaHUPOBKY KBApPTUP, HW MOMOXEHME
CaHTEXHMYECKMX MOMELLLEHUI U KYXOHb, A€ HET BO3MOXHOCTU

The average provision with housing in Russia is 23 m2. Af-
ter 10-15 years this indicator, practically independently on the
permanently unrealized housing programs, will reach 30-35 m?
that, according to the world experience, will knock angles of a
housing problem off and will enable the population more criti-
cally evaluate their housing. And it is quite possible that the his-
tory of mass demolition of obsolete houses, similar to the his-
tory of demolition of panel houses of the first mass series, will
be repeated, only in a different scale. Now outdated, first of all
morally, five-story buildings are demolished. In the near future
18-25-storey buildings, tightly placed not only in the new bed-
room suburbs, but in the central areas of cities may fall into the
category of demolished.

The explanation of existing situation is very simple. Cur-
rently, financial possibilities of the main mass of the popu-
lation on the one hand, and the lack of a market of cheap
housing on the other hand, have created a situation when it is
profitable to build housing with a minimum size of apartments.
According to the plans of Gosstroy of the Russian Federa-
tion [1], in 2013 only, the share of economy-class housing in
the total volume of commissioned housing should be 50% or
30-35 million m2. Small apartments, in which the walls limit
the space and it can be possible to changed nor any layout
of flats, nor position of sanitary premises and kitchens, where
there is no possibility to combine apartments — in a few years
not only lose market liquidity, but are not be in demand for
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Puc. 1. [lnuma nycmomuas ¢ MHO2ORYCMOMHbIMU Ycuaumensmu. Bapuanmol: a — s naneavrvix 30anuil; 6—e — 043 KapkacHvix 30anuil. 3ame-

HeHHaA wacme naumsl Ha ceveruu I1— 1 obecnevusaem Hecyuyio cnocobHocms Ha noae3nyro Haepy3ky 8 klla; Koncoavnas wacmo naumet (00 2 m)
8bldepaicuaem Hazpy3Ky Om HaBecHbvIX cmeH U oepaicdenuii do 11 kH/n.m

Fig 1. Variants of a hollow slab with multi-core strengtheners: a — for panel buildings; b—v — for frame buildings. The shaded part of the slab on the
section 1— 1 provides the bearing capacity of the payload § kPa; a console part of the slab (up to 2 m) can withstand the load of curtain walls and

fencesup to 11 kN/p.m.
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Puc. 2. [lnuma nycmomuas ¢ MHO2ORYCMOMHbIMU YCUAUMEAIMU 8
KapKacHom 30anuu

Fig 2. Hollow slab with multi-core strengthners in a frame building

06beNHEHNs KBapTUpP, Yepeld HECKONbKO JIET He TOMbKO Mo-
TEPSAIOT PbIHOYHYIO NIMKBUAHOCTb, HO 6yAQyT HEBOCTPEOGOBAHbI
NS UCNONb30BaHWA MO MPSMOMY Ha3HA4YeHUIo — ANsi MPOXU-
BaHWA. Ml ecnn BCMOMHUTb, YTO M3HAYasNbHO MaHenbHble Ns-
TUITaXHbIE AOMa MiaHupoBasocb ucnonb3osatb 25-30 ner,
TO B HacToslLllee BpeMA nnaHoBbIN CpPOK aKkcnJiyataunn noMmoB
80-100 net. CnepgosaTensbHO, B 0603pvMOM 6yayLLEM Mbl MO-
y4MM cuTyaumio, Korga He 6yaem 3HaTb, YTO Aenatb C OrpoM-
HblIM 06bEMOM Manora6apuvTHOro MopanbHO YCTapeBLUEro
XuUnbs.

XXunbe 3KOHOM-Knacca AOMKHO UMEeTb BO3MOXHOCTb
nepennaHUpoBKU; €C/IU TaKOW BO3MOXXHOCTMU HET, 3TO He-
Ka4yeCTBEHHOE XXWJlbeé CO CPOKOM MOpasibHOro crtapeHus
10-30 neTt» [2]. Bbixog M3 3TOr0 MOMOXEHUA TakXe HEeOOHO-
KpaTHO onuckiBasncs. Yu4nTbiBasi COBPEMEHHbIE BO3MOXHOCTU
pbIHKa XWIbs, HEOBXOAUMO MPOJOSKaTb CTPOUTb Marnoraba-
pWTHbIE KBaApTWpbl, HO NPV OOHOM HEMPEeMEHHOM YCMoBUM — C
BO3MOXHOCTbIO nepernyiaHMpoBKU KBapTUP Kak Ha HavanbHomn
cTagum CTPOUTENbCTBA, TakK U B TEYEHUE BCEr0 CPOKa XU3HMU
XUNoro goma. 9ta BO3MOXHOCTb TEXHUYECKU U KOHCTPYKTUB-
HO OCYLLECTBMMA, HO OCYLLIECTBMMA TOJSIbKO 32 CHET UCKIoYe-
HUS OMMPaHUA NEPEKPBITUI HA MEXKOMHATHbIE Y MEXKBapPTUP-
Hble CTEHbI. A 3TO BO3MOXHO OMNATb-TaKM TOMBKO NP UCMOMb30-
BaHUN ONMMMHHOMEPHbIX NYCTOTHbIX MINT I'IeperbITI/IVI 6e30nany-
604HOro hopmoBaHus. Takoe pelleHVe No3BONSET co3naBatb
BHYTPWU 34aHWI CBOOGOAHYIO MNaHMPOBKY, KOTOPas yXe Ha cTa-
O1WN MPOEKTUPOBaHWA 3[aHUst U Ha4YanbHOW dhasbl CTPOUTESb-
CTBa Y4YMUTLIBAET MNAHNPOBOYHbIE MOXENaHWUs U NoTpeGHOCTU
XWTenew, NO3BOMAA 3TO Xe Aenatb 1 B nocnegyroLiem. AHanm-
31pys Npobnemy co3faHns 3Ha4MTeNbHbIX NPOCTPAHCTB B 3aa-
HUSIX C PasHbIMU KOHCTPYKTUBHBIMU CXEMaMMW, KPaTKO MOXHO
OTMETUTb cregytoLLee.

N3BecTHble BO3MOXHOCTM MOHOMIUTHOrO [OMOCTPOEHUS
B 4acTM CO3[AHUA 3HAYUTESbHBIX MPOCTPAHCTB OrpaHu4eHbl
pasmMepamu NponeToB U TPeBYIOT YyCTPOMCTBA AOMOMHUTENbHbIX
0nop B BUAE KOSIOHH UM NUSIOHOB. [Mpun 3TOM B fOMax MOHOSUT-
HOM KOHCTPYKUMM Bcerga NpUCYTCTBYIOT HECYLUME MEXKBap-
TUPHbIE CTEHbI, 4TO NPAKTUYECKM HE OTBEYAET YCNOBUIO CO3aa-
HMS MHOrOO6Pa3HbIX NAHUPOBOYHBIX PELLEHUI KBapTUP U Cy-
LLIeCTBEHHO OrpaHu4MBaeT BO3MOXHOCTb O6bEOUHEHUS KBap-
TUP 1 UX NocreayoLLen nepensiaHnpoBKy.

its intended purpose — to reside. And if we recall that initially
it was planned to use five-storey panel houses during 25-30
years, currently the scheduled time for operation of buildings
is 80—100 years. Therefore, in the foreseeable future, we’ll get
a situation where we will not know what to do with the huge
amount of small outdated housing.

The economy class habitation should have re-planning
possibility; if such possibility is not present, this is poor-
quality habitation with term of obsolescence of 10-30
years (2). A way out of this situation was also described over
and over again. Taking into account current possibilities of the
housing market it is necessary to continue to build compact little
flats but under one indispensable condition — a possibility of re-
planning of flats both at the initial stage of construction and dur-
ing the whole life cycle of a dwelling. This possibility is technical-
ly and structurally realizable but it can be realized only due to the
exclusion of resting of floors on inter-room and inter-apartment
walls. And this again is possible if to use long-length hollow-core
floor slabs of off-shuttering moulding. This solution makes it pos-
sible to create a free layout inside buildings which at the design-
ing and initial construction stage of a building takes into account
the layout wishes and needs of its residents and permits to do it

i

Puc. 3. [lnuma nycmomuas c MHO20NYCIMOMHbIMU YCUAUMENIMU 8 NA-
HeAbHOM 30aHUU

Fig 3. Hollow slab with multi-core strengtheners in a panel building
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Puc. 4. Ilaneavro-Kapkacroe 30anue ¢ KOHCONbHbIM 8bINYCKOM MHO20-
NYCMOMHbIX NAUM 0AA0UHOU KOHCMPYKYUU

Fig 4. Panel-frame building with a console protrusion of multi-core slabs
of beam design

[Ona KpynHOMaHEenbHbIX W KapKacHbIX 34aHui npobne-
Ma co3fgaHus 60bLUMX MPOCTPAHCTB peluaeTcs [ocTaTou-
HO MPOCTO NYyTEM NPUMEHEHUS MHOIFONYCTOTHbIX MAWUT nepe-
KPbITUI, NO3BONSAIOLLMX 3a CHET NPeABapuUTenbHOro HaTsXe-
HUS apMaTypbl NepeKkpbliBaTb 3HAYUTENbHO 60nbLUMEe MNpPOo-
neTbl, 4eM 3TO BO3MOXHO MpPU YCTPOWNCTBE MOHOMUTHBIX Me-
pekpbITUiA. [INs 3TOro B MaHesbHOM W KapkacHOM 34aHusax
6alleHHOro Tuna AoCTaToYHO CO3AaTh CKeneT € NeCTHUYHO-
NMATOBBLIM Y3710M, @ CEKLMOHHbIE flOMA B NaHeSIbHOM UCMof-
HEHWM JOMOMHUTL BHYTPEHHUM HECYLLUM KapkacoM (Kak npa-
BWJI0, NO OCU OJHON N3 CTEH KOpUAopa) ¢ BBeAeHnem B pabo-
Ty CKeneTa 34aHns HeobxoanmbIX cTeH-guadparm. Npu aTom
BO3HWKAIOT ABE KOHCTPYKTMBHbIE CXEMbl 30aHUIN 1 UX pasHo-
BUAOHOCTMU.

MepBas cuctema — KpyrnHonaHenbHOe 3[4aHUE C HecyLu-
MU Hapy>XHbIMW CTEHAMW W MPOAOSILHO PACMOIOKEHHBIMU He-
CYLLIMMM BHYTPEHHUMU CTeHaMu. [lepeKpbITve onvpaeTcs Tosb-
KO Ha [Be CTOPOHbl — HA BHYTPEHHWUI CIIOW HaPY>XHOW NaHenu
W BHYTPEHHWe NPOAOIibHbIE CTeHbI. [puMeHeHre ansa aTux ue-
J1e”l MHOronyCTOTHBIX MNNUT 6e30nany6o4Horo opmMoBaHus AB-
nsieTca Hambonee pauMoHanbHbIM MPeasioKeHnem, No3Bonsio-
MM 3a cHeT rybuHbl Koprnyca nosyyaTte rmbkue napameTpebl
W Mo pa3mepam KBapTup, W MO MNaHUPOBOYHLIM peLleHusaM. B
Ka4yecTBe pa3HOBUOHOCTEN 3TON CUCTEMbl BHYTPEHHWE HECY-
LMe CTeHbl BMECTO MaHenen MoryT 6biTb BbIMOSIHEHbI B BUae

in the future. Analyzing the problem of creation of considerable
spaces in buildings with different structural schemes the follow-
ing can be briefly noted.

Known possibilities of monolithic housing construction in the
area of creating considerable spaces are limited by span sizes
and demand the construction of such additional supports as
columns or pillars. Meanwhile, buildings of monolithic design al-
ways have bearing inter-apartment walls, this does not meet the
condition of creating diverse layout schemes of flats and signifi-
cantly limits the possibility of integration of apartments and their
subsequent re-planning.

For large-panel and frame buildings, the problem of creation
of large spaces is solved simply through the use of multi-core
floor slabs making it possible, due to the preliminary tension of
reinforcement, to overlap significantly larger spans than it is pos-
sible with monolithic floors. To do this, in the panel and frame
building of tower type it is enough to create a skeleton with a
staircase and elevator section, and sectional houses of panel
design can be to complemented with an internal load-bearing
framework (as a rule, on the axis of one of the walls of the corri-
dor) with the introduction of required wall-diaphragms into opera-
tion of the skeleton of the building. In the process two structural
schemes of buildings and their variations appear.

The first system is a large-panel building with bearing exter-
nal walls and longitudinal bearing internal walls. A floor rests on
two sides only: on the internal layer of the external panel and
on internal longitudinal walls. The use of multi-core slab of off-
shuttering forming for these purposes is the most rational so-
lution making it possible, at the expense of building width, to
obtain flexible parameters both for apartment sizes and layout
schemes. As variations of this system the internal bearing walls
in place of panels can be manufactured in the form of “I1” and
“H”- shaped load-bearing frames or in the form of usual column-
girder implementation.

Puc. 5. Bozmoocnvie npoguau naneavHvix, KapKacHviX U NAHEAbHO-
KapKacHbix 30anuil (NYHKMUpom ommeueH HeCyujuil ckeaem 30aHusi)

Fig 5. Possible profiles of panel, frame, and panel-frame buildings
(bearing skeleton of a building is dotted)
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M-, H-06pa3Hbix HeCyLLMX pam Uiv B BUAE 0O6bIMHOMO KOMMOHHO-
PUrenbHOro UCMOSTHEHUS.

BTopas cuctema OTHOCUMTCA K NaHeslbHO-KapkacHbIM 3aa-
HUSAM C CaMOHECYLLUMMWN NaHEeNsaMU HapyXHbIX CTEH U KapKa-
COM 3[aHUS N3 KOSNOHH (NUSIOHOB, KaK BapuaHT) 1 6anok nnm
purenen. Bemrpbiw no pacxogy 6eToHa B 3TOW cucTteme oT-
HOCUTENBHO NEPBON — KPyMHOMaHesNbHOW CUCTEMbl 3LaHWs
[OCTaTOYHO CYLLECTBEHHbIN B AnanasoHe npofosibHbIX OceWn
30aHusa — go 7,5 M, nonepeyHbix ocer — Ao 8,4 M 1 3TaxXHO-
cTn 0o 18 ataxei. 9Ta 9KOHOMUSA BO3HUKAET 3a CHET UCNOSb-
30BaHNS CaMOHECYLLMX NaHenen HapyXHbIX CTEH, B KOTOPbIX
BHYTPEHHWUI ol cokpalleH ¢ 20 cM (B HecyLUX naHensx) oo
7-8 cMm. MNpu ncnonb3oBaHMM B Ka4eCTBE OrpakgeHnn CTek-
NAHHBIX BUTPaXKHbIX KOHCTPYKLMIA BbIMIPbIL MO pacxopny 6e-
TOHA Ha efuHUUY nioLwlaam, ecTecTBEHHO, Bo3pacTeT. B ka-
4YeCcTBE MEPEeKpPbITUS MCMONb3YEeTCA, Kak M B MaHeflbHOW Cu-
CcTemMe, MHOronycToTHas nauta nepekpbiTusa 6e3onany6o4Ho-
ro coopmoBaHus.

O6e cucTeMbl — M NaHenbHas, U NaHenbHO-KapKacHas obec-
ne4ymBatoT BO3MOXHOCTb MMOKOM MNaHMpPOBKKM KBapTup, ycTa-
HOBKY B JTI060M MECTE MEXKOMHATHbIX M MEXKBaPTUPHbIX CTEH,
YCTPOMCTBO PasfiM4HOro pofda BHYTPUKBAPTUPHbLIX Neperopo-
OOK, OrpaXKAeHWM KyXOHb W CaHUTapHO-TEXHUYECKUX Y3IOB,
BblAeneHus Noaco6HbIX NoMeLleHniA. Ho npn 3ToM BO3HMKaeT
BOMPOC OTHOCUTENIbHO YCTPOWMCTBa NOOKMIA, GANIKOHOB, 3pKe-
poB. B npakTuke CTpOUTENbLCTBA XWUJbIX 34aHWUIA C UCMONb30-
BaHMeM MHOronycTOTHbIX MANT 6e30nany60o4HOro opMoBaHuns
MOXHO HaMTU MHOXECTBO MPUMEPOB KOHCTPYKTUBHOIO peLue-
HWA yCTponcTBa 6aNKOHOB B 6€CKOHCONBHOM UcnonHeHnn. Og-
HaKO BCE 3TW peLUeHus CBf3aHbl C [OMONHUTENbHBIM U3rOTOB-
neHneM 6anKoHHbIX MANUT, CIIOXKHBIM COEAUHEHNEM C MHOIOrMy-
CTOTHLIMW NAUTaMK, UCKITIOYEHNEM MOCTMKOB X0nopaa, T. €. CO
BCEM TEM, YTO BO3HMKAET M3-3a HECNIOCOBHOCTM MHOMOMYCTOT-
HbIX MAUT NEPEKPbITUA paboTaTb Kak KOHCOSb. KOHEYHO, MOX-
HO 6bIN0 6bl MONTU Ha U3rOTOBNEHME 3TUX NAUT C NpegHanps-
>XXEHWEM apMaTypbl B HUXKHEN N BEPXHEW 30HaX. Takoe peLue-
HWE TEeXHWUYECKM BO3MOXHO, HO 3(PEKTUBHOCTL NPUMEHEHNS
MHOrOMYCTOTHBIX MAWUT MOMHOCTLIO MponagaeTt. Kakow Bbixog?

Mpegnaraetcsa KapAMHanbHO N3MEHUTb NOAXOS K NPOEKTH-
pPOBaHMIO KpyNHONaHesbHbIX U KapKacHbIX 34aHuin, obecneyvs
rMOKOCTb NIAHNPOBOYHbIX PELLEHUA KBApTUP N pasHoobpasue
06bEMHbIX U hacagHbiX peLleHni 3gaHuii. [TMeKOoCTb NnaHMpo-
BOYHbIX PELLEHNN OCTUraeTcs 3a CHET UCMOoMb30BaHUA MyCTOT-
HbIX MAUT NEPEKPLITUA C MHOrONYCTOTHLIMU YCUNUTENAMM (3a-
aBka Ha nateHT Ne 2013116715 ot 12.04.2013 r. «[Mnuta ny-
CTOTHasA C MHOMOMYCTOTHLIMWU YCUNUTENAMMU»). DTO NO3BONSAET
BbINTW HA PbIHOK XWibsl C HOBbIM NMPOAYKTOM B BMAE 30aHUI C
OONroBPEMEHHLIMU NOTPEOBUTENCKMMU CBOMCTBaAMU U pasHo-
06pa3HbIMN 06bEMHBIMU U (pacafHbIMU PeLlEeHUAMN NaHesb-
HbIX U KapKacHbIX 30aHWN.

TpaguUMOHHbIE MHOrOMNYCTOTHbIE XENe306€TOHHbIE MNSu-
Thbl NEepPeKpbITUA 6e30nanybo4HOro hopMOBaHNA paccyUTaHbl
Ha UCMNonb30BaHWe MNUT B 6an04HOM UCMOSHEHUN C ONUPaHn-
eM Ha Topubl MauT. [pn 3TOM HUXHAS NpegHanpsXXKeHHasa ap-
mMaTypa paccyuMTaHa Ha HeceHue Mosie3HOM Harpysku niuT c
BO3MOXHOCTbIO yaaneHusa He 6o51ee 0gHOro-ABYX apMaTypHbIX
npegHanps>KeHHbIX CTEPXKHEN, YTO OCINOXHSET UCMONb30BaHNE
3TUX MAUT B 34aHuUsX, rge, Hanpumep, TOMbKO AN NPOBOAKM
CaHTEXHNYECKNX KOPOBOB TPebYoTCSA NPOeMbl LLMPUHON He Me-
Hee 500 mm. Kpome Toro, MHOronyCToTHbIE MANTLI HE AOMNyCKa-
0T KOHCOJIbHOIrO ONMUpaHus 1 Nponycka Yyepes ceyveHne niuTbl
KOMOHH. 3TO HEe NO3BOSIAET B 34aHMAX AeflaTb C MOMOLLbIO 3TUX

Puc. 6. Tpyboonanybounsiii Komniexc 8 MAUUHAX-CAUNPOPMEPAX
Fig 6. Pipe-shuttering complex in machine-slipformers

The second system is panel-frame buildings with self-sup-
porting panels of external walls and a frame of the building made
of columns (pylons as a variant) and the beams or girders. Win
in the consumption of concrete in this system with respect to the
first — a large-panel building system — a rather substantial in the
range of longitudinal axes of the building — up to 7.5 m, cross-
axes — up to 8.4 m, and the nu mber of storeys up to 18 floors.
This savings is due to the use of self-supporting panels of exter-
nal walls, where the inner layer is reduced from 20 cm (in bear-
ing panels) up to 7-8 cm. If stained glass structures are used
as enclosures a saving in the consumption of concrete per unit
area, naturally, increases. A multi-core floor slab of off-shuttering
forming is used, like in the panel system, as a floor.

Both systems, the panel and the panel-frame, ensure the
possibility of flexible layout of apartments, the installation of
inter-room and inter-apartment walls in any place, arrangement
of various kinds of inter-flat partitions, enclosures of kitchens
and W.C. and bathroom accommodations, separation of sub-
sidiary premises. But this raises a problem of arrangement of
loggias, balconies, and bay windows. In the practice of con-
struction of residential buildings with the use of multi-core slabs
of off-shuttering molding there are many examples of structural
solutions of arrangement of non-cantilevered balconies. How-
ever, all these solutions are connected with an additional manu-
facturing of balcony slabs, complex connection with multi-core
slabs, elimination of «cold bridges», i. e. with everything that
occurs due to the inability of multi-core floor slabs to operate as
a console. Of course, it could be possible to manufacture these
slabs with pre-stressing of reinforcement in the lower and upper
zones. Such solution is technically possible, but the efficiency
of using such multi-core slabs disappears completely. What is
the way out?

It is proposed to cardinally change an approach to design-
ing of large-panel and frame buildings, ensuring the flexibility of
layout schemes of apartments and diversity of space and facade
decisions of buildings. The flexibility of layout schemes can be
reached by the use of hollow floor slabs with multi-core enhanc-
ers. (Application for a patent Ne 2013116715 from 12.04.2013
“Hollow slab with multi-core enhancers”). It makes it possible to
enter the housing market of with a new product in the form of
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Puc. 7. Hosoe nokonenue KpynHonaHeabHblX U KAPKACHbIX 30AHULL
Fig 7. A new generation of large-panel and frame buildings

NANT 6aNKOHbI, TOOXUU, SPKEPb! UM KOHCOSIbHO PacrofnoXeH-
Hble MOMeLLEeHMS.

B MupoBOl/ npakTuke M3BECTHO HECKOSIbKO TEXHOSIornm
NPOW3BOACTBA MHOMOMYCTOTHBIX NAUT NEpPeKkpbITU 6e3onany-
604Horo hopmoBaHus. B eBponenckmx cTpaHax LLMpoKoe pac-
NPOCTPaHEHNe MONy4nnu ABe TEXHONOrMM — 3TO SKCTPY3MOH-
Has TeXHONorus PUHCKOW OUPMbIl «InemMaTK» 1 TEXHONOrms
C MCnonb30BaHMEM MaluuHbl-cnvndopmepa upmbl ECHO.
B Poccuun no 3TMM TEXHONMOrMSAM BbINyCKatoTCA U3AENNA LWNpK-
Hor 1200 1 1500 mm.

MpuHUMNMansHas 0Co6eHHOCTb OTNYMNA ABYX TEXHOMOrnm
cocTout B 06pasdoBaHMn NycToT. Mo SKCTPY3NMOHHOM TEXHOMO-
FMK LLIHEKN OCTaBAAIOT Kpyrible OTBEpPCTUS 1 B npoLiecce dop-
MOBaHMA MeXAy LUHEeKaMy HeT BO3MOXHOCTW MporyckaTb [o-
NonHUTENbHYO apMaTtypy. HanpoTtus, dopmoBaHne MHoromny-
CTOTHbIX M/IUT C MOMOLLbIO MaLUMH-CAUNGOPMEPOB CO CheM-
HbIM prﬁoonany60qu|M KOMMNJNIEKTOM MO3BOJIAET yCTpamBaTb
[OMNOHUTENbHOE NPOAONBHOE apMUPOBaHME MAWT, yCTaHaBN-
Bas B HYXHbIX MeCcTax NPOAOosbHbIE apMaTypHble KapKachl Uin
MeTannyeckmne NUCTbl C pudreHmnem.

BeegeHne [ONONHMUTENBHOIO apMUMPOBaHNA BEPXHEN 30HbI
NAUTLI NO3BONAET 3TUM MnnTam paboTaTb Ha U3rné B KOHCOSb-
HOM UCNONHEHUNU, T. €. BbiNyCKaTb 3TN MNJINTbI 3a rpPaHuLbl ONop
Ans ob6pasoBaHus 6aNIKOHOB, NOAXMWIA U 3PKEPOB B NaHeNbHbIX
1 KapKkacHbIX 3gaHusx (puc. 1). Mpu ncnonb3osaHUM 3TOMO TeX-
HOMOrM4YeCcKoro npuema Aans M3roToBeHNa NauT, TPaAULMOHHO
BbINyCKaeMbIX Ha AIMHHOMEPHbIX CTeHAax C paBHOMEPHO pac-
npepeneHHbIMM NycToTaMm (C TONWMHON NAnT 220 MM) BO3HU-
KaeT psf KOHCTPYKTUBHBIX CNOXHOCTEN NP MOHTaxe MnnuT, B
TOM YKUCAEe B MECTax Nponycka MHXEeHepPHbIX KOMMYHUKaLUWIA, B
COE[MHEHUAX C HECYLLIMMU KOHCTPYKLMAMU, B MeCTax, co3fato-
LLMX MOCTMKM Xonogda.

Takoro HepocTaTKa NuLLeHa NycToTHas naMTa ¢ MHOrony-
CTOTHbIMU YCUNTUTENAMWU N MUHUMATBHOW TOMLWMNHON 250 MM.
CMbICI KOHCTPYKTMBHOMO peLLIeHNA 3TON NAUTLI 3aknoyaeTcs
B MepeHoce HecyLlen CnoCO6HOCTM MHOMOMYCTOTHOW NAUTHI
Ha [OBe 6anku, pacrnonoXeHHble B Tene NAnTbl (3aTeMHeHHas
4acTb NAUTbI Ha puc. 1), KOTOPbIE NMO3BONAIOT COXPAHATL He-
CYLLIyIO CMOCOBGHOCTb NPW BbINOSIHEHUN NPOEMOB U BbIPE30B
BHE 30Hbl pacnonoXeHus 6anokK, a Takxe rnpyv Heo6xoanmo-
CTW 3a cYeT [OMOSIHUTENbHOro apMMpoBaHNa 6anoK UCMONb-
30BaTb NAUTbI AN pa6oTbl UX B KOHCOSIbHOM WCMOSIHEHMM.
OTo0 focTuraeTca Tem, 4TO TOMNLMHA ABYX BEPTUKANbHbIX pe-
6ep NAnTbI, PacnoNOXeHHbIX CUMMETPUYHO OTHOCUTENLHO ee
NPOLONbHON OCW, NPUHMMAETCA NO pacHeTy, B 3TUX pebpax
KOHLIEHTpUpyeTCca BCA NMPOAONbHAA pacyeTHas paboyas ap-

buildings with lasting consumer properties and various space
and facade decisions of panel and frame buildings.

Traditional multi-core reinforced concrete floor slabs of off-
shuttering moulding are designed for using simple slabs with
resting on the end faces of slabs. At the same time the bottom
pre-stressed reinforcement is designed for carrying the useful
load of slabs with the possibility to delete not more than one or
two pre-stressed reinforcement rods, that complicates the use of
these slabs in buildings, where, for example, only for installation
of sanitary fittings ducts, openings of not less than 500 mm width
are required. In addition multi-core slabs do not allow the console
resting and passing columns through the section of slab. This
prevents the use of these slabs for arranging balconies, loggias,
bay windows or cantilevered premises.

The world practice knows several technologies of manufac-
turing multi-core floor slabs of off-shuttering moulding. In Euro-
pean countries two technologies are widely used: they are the
extrusion technology of Finnish “Elematic” Co. and the technol-
ogy with the use of a machine-slipformer of “ECHO” Co. Prod-
ucts of 1200 and 1500 mm width are produced in Russia using
these technologies.

A principal feature of difference between two technologies
is formation of voids. When the extrusion technology is used,
screws make round voids and there is no possibility to insert
additional reinforcement between screws in the process of form-
ing. On the contrary the formation of multi-core slabs with the
help of machine-slipformers with a removable pipe-shuttering
set makes it possible to arrange additional longitudinal reinforce-
ment of slabs and install longitudinal reinforcement cages or
metal sheets with grooving in the right places.

The introduction of additional reinforcement of the slab’s up-
per zone allows these slabs to work on the bending as cantile-
vered, i. e. to release these plates beyond the boundaries of sup-
ports for formation of balconies, loggias and bay windows in the
panel and frame buildings (Fig. 1). But when this technological
technique is used for production of slabs of 220 mm thickness
traditionally manufactured on long-length stands with uniformly
distributed voids some functional difficulties appear in the course
of erection of slabs including the places of penetration of service
lines, connections with bearing structures, the places creating
“cold bridges”.

A hollow slab with multi-core strengtheners and a minimum
thickness of 250 mm does not have this drawback. Meaning of
the constructive decision of this slab is to transfer the bearing
capacity of the hollow multi-core slab on two beams, located in
the slab’s body (shaded part of the plate, Fig. 1), which make
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martypa, T. e. pebpa npespaLlatoTca B 6anku, a apMmmpoBa-
HWe ocTasbHbIX pebep OCYLLeCTBAAETCA U3 KOHCTPYKTUBHbIX
coobpaxeHnin. Kpome Toro, B 30Hax onmpaHus KOHCOJIbHbIX
BbIMYCKOB MMUTbl 06€ 6ankyu AONOAHUTENbHO YCUNATCA ap-
MaTypHbIM kapkacom. NpenmyLiecTBa KOHCTPYKTUBHOIO UC-
Nnofb30BaHMA 6anoyYHOro peLlleHnst B MHOMOMYyCTOTHbIX MAU-
Tax [OCTaTO4YHO SIBHO MPOCNexuBaeTcs B NuTax LUMPUHOWN
1200 n 1500 MM n TonwmHom 250 MM. NMOMUMO coxpaHeHus
HecyLlen CrnocoB6HOCTM Mpu ONUpPaHuuM NAnT Npu OaavHe o
9 M 1 BO3MOXHOCTU KOHCOSIbHOIO OMMPaHusi CaMOHECYLLMX
Hapy>XHbIX CTEH B BUAE NaHenemn, MenkowTy4HbIX KOHCTPYK-
LUUIA UK CTEKNAHHBIX BUTPAXEN Ha OTHOCE OT HECYLUUX KOH-
CTPYKLMI Ha PacCTOsAHUM [0 2 M 3TW NANTbI NO3BONSAIOT Bbl-
NONHATb NPOEMbI LUMPUHON 430 MM Mexay 6ankamMu n Bblpe-
3bl LWWMPWHOM 215 MM No Kpasm nnnTel 6e3 ocnabdneHus Hecy-
Len cnoco6HOCTU. DTN NpPoeMbl UCNOSb3YIOTCA, Hanpumep,
B BMAE OTBEPCTUI ANSA Nponycka CaHUTapHO-TEXHUYECKUX 1
3M1EKTPOTEXHUYECKMX KOMMYHUKALUWUA, a Takxe Ans npomny-
CcKa KOJSIOHH UNnun NUAOHOB cedeHnem go 400 MM no wmMpuHe
(puc. 2). Mpu ncnonb3oBaHUN B NaHeNbHbIX 3aaHUsAX (puc. 3)
9TU NPOoeMbl MO3BONAKT OCYLLECTBNATL BbIMYCK NJIUT ANd op-
raHmsaumm 6ankoHOB, NOOXNIA, 3PKEPOB C NPOCTbIM PELUEHU-
€M NO apMMPOBAHUIO CTblKa C BHYTPEHHUM HeCyLUUM Crnoem
naHenu Hapy>HOW CTEHbl N pelLleHneM Mo YCTPaHEHUIO MO-
CTUKOB XOnoga.

Tem caMbIM NANTLI NYCTOTHLIE C MHOMOMYCTOTHLIMW YCUIU-
TenaMmn aBndOTCA YHUBeEpCallbHbIM pelleHnemM ana Ucnonb3o-
BaHUS UX B XWUSbIX N O6LLECTBEHHbIX 34aHWAX B MaHENbHOM U
KapKacHOM MCMNONHeHUW, obecne4vmBas co3gaHne CyLLeCcTBEH-
HbIX OOMOMHUTENbHBIX apPXUTEKYPHbIX BO3MOXHOCTEN B YacTu
hacafHbIX pelleHuii 3gaHni (puc. 4) 3a cyeT co3paHus 6an-
KOHOB, NOMXMIA 1 3pKepoB. OOHOBPEMEHHO 3TW MAWTbLI YNpo-
AT MOHTaX M NPONYCcK Yepes3 NepeKkpbITUS MHOMOYUCIEHHBIX
WHXEHEPHbIX KOMMYHMKaLWA, KOPOBOB N TEXHONOMMHYECKUX OT-
BEPCTUN.

OnncaHHas KOHCTPYKUMS MAUTbl C MHOTOMYCTOTHLIMU YCU-
NUTENsSMK B BMAE MIUTbl AJIMHOM 00 9 M 1 TonwuHon 250 mm
NO3BOSIAET MO pacyeTaM HECTU HarpysKy CBEpX CO6CTBEHHOro
Beca, paBHyto 8 Kla; Ha BbileTe 0O 2 M HECTM KOHCOSIbHYIO Ha-
rpy3ky go 11 kH/n. M n BbINOAHATL NPOEMbI MO OCU NAUTHI LLUN-
puHoM 430 MM, a nNo Kpaam nauTbl oo 215 mm. [ns nout Ton-
wmHom 300, 400, 500 MM 9TK napameTpbl AalT NO pacyeTam
elle 6onbLUMe NpeMMyLLecTBa B 4acTu YBeNMYeHns pasmepos
nepekpbiBaeMbIX MponeTos (4o 14 M) 1 BbIHOCA KOHCOMen 3a
npegensl HecyLLero ckeneta 3[4aHui B NaHenbHOM U Kapkac-
HOM WUCMONHEeHUM 00 4 M. BO3MOXHOCTM MCMONb30BaHWA My-
CTOTHOW MNAUTbI, YCUNEHHOW ABYMS 6afiOYHbIMU CEeYEHUSMU, B
30aHNAX XKUIULLHO-TPaXOaHCKOro Ha3Ha4YeHUst MpakTUyecKu
He orpaHu4YeHbl 3TaXHOCTbIO — 3TO MOTYT OblTb CEKLMOHHbIE
30aHnA 0o 18 ataxen; 6alleHHble 3gaHua 0o 25 aTaxen; ma-
noaTaxHble 3gaHna (3aseka Ha nateHT ot 05.07.2013 r. «[po-
CTpaHCTBEHHAs HecyLlas cuctemMa ans KapkacHbliX, NaHemnbHbIX
1N KapKacHO-NMaHeNbHbIX 30aHNR»).

Tem camblM, HaKOHeL, BrepBble Y apXUTEKTOPOB MOABMS-
€TCsl BO3MOXHOCTb B KapKacHbIX 1 OCOB6EHHO B KpyrnHonaHesb-
HbIX 30aHWSX NPOCTO peLlaTb U3MeHeHUsa dhacagos 30aHuN, Bbl-
xo[a 3a npefernbl HeCYyLLIEN CTPYKTYpbl 30aHUA Ha ABa u 6onee
MeTpoB. Ha puc. 5 npvBefeHbl BO3MOXHbIE NPOUN NaHenb-
HbIX N KapKacHbIX 34aHUA Pa3HOW STaXKHOCTU MPU LLUMPUHE KOpP-
nycoB 15 M C BbICTYNOM HEHECYLLIMX KOHCTPYKLMIA OT HECYLLIEro
cKeneTa 3faHua Ha paccTosHue fo 2 M. K padHoo6pasunio aTux
npochunen cnegyet [O6aBUTb BO3MOXHOCTU U3rOTOBMEHNS He-

it possible to maintain the bearing capacity when performing
openings and cuts out the location of the beams and allow, if
necessary, through additional reinforcement beams, to use
plates for operation in their cantilever design. This is achieved
by the fact that the thickness of two vertical ribs of the slab,
located symmetrically on its longitudinal axis, made by calcu-
lation, in these ribs the whole longitudinal estimated operating
reinforcement is concentrated (i.e. ribs become beams), and re-
inforcement of the rest ribs is executed proceeding from design
considerations.

In addition, both beams are additionally strengthened with
a reinforcement cage in zones of resting of cantilevered projec-
tions of slabs. The advantage of this structural use of beam solu-
tionon in multi-core slabs is evidently traced in slabs of 1200 and
1500 mm width and 250 mm thickness.

In addition to saving the bearing capacity when slabs rest
on the length up to 9 m and a possibility of console resting of
self-bearing exterior walls in the form of panels, small struc-
tures or stained-glass windows placed at a distance of 2 m from
bearing structures, these slabs make it possible to make open-
ings of 430 mm width between the beams and cuts of 215 mm
width along the slab edges without weakening the bearing
capacity. These openings are used, for example, as holes for
passing the sanitary-engineering and electrotechnical commu-
nications, as well as for passing columns or pylons of section
up to 400 mm in width (Fig. 2). When used in panel buildings
(Fig. 3) these openings allow to make protrusions of slabs for
arrangement of balconies, loggias, bay windows with a simple
solution on reinforcement of a joint with internal bearing layer of
an external wall panel and the decision on elimination of «cold
bridges».

Thus hollow-core slabs with multi-core strengtheners are uni-
versal solution for their use in residential and public buildings of
panel and frame designs, providing the creation of significant ad-
ditional architectural opportunities for facade solutions of build-
ings (Fig. 4) thanks to the arrangement of balconies, loggias and
bay windows. Simultaneously, these slabs simplify the assembly
works and passage of many engineering communications, ducts
and technological holes through the ceiling.

Such design of the slab with multi-core strengtheners in the
form of a plate with a length of up to 9 m and 250 mm thickness
makes it possible, according to calculations, to carry a load over
its own weight equal to 8 kPa, at an overhang up to 2 m to bear
the console load of up to 11 kN/p.m. and perform openings of
430 mm width along the axis of the slab and up to 215 mm along
the edges of the slab.

For slabs with a thickness of 300, 400, 500 mm these set-
tings, it is quite clear, give, according to calculation, even greater
advantages in terms of increasing the size of covered bays (up
to 14 m) and protrusion of consoles beyond the bearing carcass
of panel and frame buildings up to 4 meters It is quite clear that
the possibility of using hollow slab enhanced with two beamed
cross-sections, in residential and public buildings is practically
unlimited by number of stories — it can be sectional buildings up
to 18 floors; tower buildings up to 25 floors; low-rise buildings
(Patent application from 05.07.2013, «Spatial bearing system for
frame, panel and frame-panel buildings»).

Thus, for the first time architects have possibility to simply
solve the change of building facades of frame, large panel es-
pecially, buildings protruding beyond the limits of the bearing
structure of a building by two and more meters. Fig. 5 presents
the possible profiles of panel and frame buildings with a different
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HecyLLMX NaHenew B BuAe BeHTUNMpyeMbIx hacagos, 3anosHe-
HWe NMPOEeMOB N3 MENKOLLTY4YHbIX Matepuasnos, yCTPOMCTBO CTe-
KNAHHBbIX BUTPaxKen, dpacafHbixX NaHenen Ha asa ataxa u MHo-
roe apyroe. M Bce 3T0 TONMbKO 3a CHET NPUMEHEHUS B MPOEKTax
NYCTOTHbIX NAWUT C MHOIFOMYCTOTHLIMW yeunutensmum!

Y710 KacaeTcs TEXHONMOMMN U3rOTOBMAEHUSA MYCTOTHBLIX NAUT
C MHOrONyCTOTHbIMW YCUNUTENSAMU, Nepexos Ha NPOM3BOLACTBO
Takux U3genui Npu HamM4ymMm TexHONornmM NPon3BoacTsa MHO-
rONyCTOTHbIX MAUT Ha OJIMHHOMEPHBLIX CTEHZax C WUCMOoSb30-
BaHMeM (hOPMOBOYHOM MalLMHbI-CMNdopmepa CBA3aH TOMb-
KO C 3aMeHol hOpMOBOYHOro y3na. TonwmHa v B1g nsgenus
B 9TUX MalumMHax-crnundopmMepax onpenensaiTcs opMOBOY-
HbIM Y3/10M B BuAe Tpy6HO-0nany6o4HOro Komnnekrta (puc. 6),
W nepexoq Ha Apyrov BUA NPOAYKLMN OCYLLEECTBSETCA 3a CHET
CMeHbl (hopMOBOYHOro yana B TedeHune 1 4. [na yctponctsa
B M/MTax C MHOronycTOTHbIMU YCUMIMTENSMU NPOEMOB, Bblpe-
30B M OpYyrnx TEXHONOMMYECKMX OTBEPCTUIA 3apybexxHble dup-
Mbl NpegnaratoT 6onbLlon Habop «onumin» — obopygosaHue, ¢
NMOMOLLbIO KOTOPOro BCE HEOB6X0AMMble NPOEMb! BbINOMHAIOTCA
B CBEXeOT(OPMOBAHHbLIX NMTaxX HENOCPeACTBEHHO Ha npefn-
npuaTUN.

CTouMMOCTb OOHOMO KOMMMEeKTa Tpyboonany6o4HOro yana
konebneTcs B 3aBUCMMOCTY OT TOMLUMHBI NAUT U Yucna nycToT
oT 560 go 800 TbIC. p. TaMm, rae UCMonb3yeTcs TEXHONOMMS 3KC-
TPY3MOHHOIo DOPMOBaHMSA, Nepexo Ha NPOM3BOACTBO NYCTOT-
HbIX MAXT C MHOrONYCTOTHLIMU YCUIUTENAMU NOTpebyeT 3ame-
Hbl POPMOBOYHOr O arperara, T. €. 3aKynky cnundopmepa. Ero
PbIHOYHASA LieHa OKONO 8 MfH p. — 3aTpaThbl CyLLECTBEHHbIE, HO
MOKPbIBAIOTCA 3a CYET CTPOUTENbCTBA XMUIbIX, FpaXxdaHCKUX
(meTckune cafpbl, LWKOMbI, NOMUKINHMKM) U OBLLECTBEHHbIX 3Aa-
HWA, OT 0OPUCOB M FOCTMHUL, O 6GAHKOB U TOProBbIX LIEHTPOB, C
OpUrMHaNbHOW apXUTEKTYPON, KOTOPYO B 30aHUAX U3 COOPHO-
ro enesobeToHa, B TOM 4YUCIle NaHEeNbHON U KapKaCHOW KOH-
CTPYKLUKN, NOCTPOUTb HEBO3MOXHO. B KavecTBe nHopmaumm
OTHOCUTENbHO 3aTpaTt Ha YCTPOWCTBO MPOM3BOACTBEHHbIX Ha-
CTMNOB WKnpuHor 1200 MM: YCTPOMCTBO OQHOMO HacTuna B Ba-
puaHTe NocTaBku 3apybexxHOro 060pyfoBaHMsA NOTPeBGYET OKO-
110 1,6 MIH p., @ 3aKyrnka BOCbMW HacTUIIOB A51A MPOM3BOACTBa
NYCTOTHbIX NAWUT MNPOU3BOAUTENBHOCTLIO 250 ThIC. M2 B TOf,
obongerca npumepHo B 13 MIIH. p.

Pesome

Ucnonb3oBaHne nmycTOTHbIX MIUT C MHOIOMyCTOTHLIMU YCH-
JITENIAMUN, U3rOTOBJIEHHBLIX 10 TEXHOsIoruy 6e30nasayb04Ho-
ro ¢hopmMoBaHusl ¢ MOMOLLbIO CNMGPOPMEPOB, BKITIOHAS U3IO-
TOBJIEHUE 110 3TOM TEXHONOrMU MJINT C MECTHbIM apMupoBa-
HUEM B 30HE KOHCOJIbHOM paboThkl MANT, MO3BOSSET NepenTn
K CO3[aHuKo HOBOro MOKOSIEHUS] KPYMHOMAaHEesIbHbIX N KapKac-
HbIX 3gaHwii (pyc. 7), caenatb cucTeMy aTux 3aaHuii abcosmoT-
HO YHWBepcasibHOW /11 BHEAPEHUS B PaKTUKY XWIINLLHO-
rpaxaaHcKoro CTpoUTEsIbCTBa, CYLUECTBEHHO YIy4LUUB apxu-
TEKTYPY 34aHWVA U UX MOTPEOUTENILCKUE CBOVICTBA.
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number of stories at width of buildings of 15 m with a protrusion
of non-bearing structures of the bearing skeleton of a building
at a distance of up to 2 m To the diversity of these profiles, it is
necessary to add the possibility of manufacturing a curtain pan-
els in the form of ventilated facades, filling openings with small
sized materials, arrangement of stained-glass windows, facade
panels on two floors and much more. And all this is only due to
the use of hollow-core slabs with multi-core strengtheners in the
projects!

As far as the technique of manufacturing hollow slabs with
multi-core strengtheners is concerned the transfer to production
of such articles when the technology of production of multi-core
slabs on long-length stands with the use of the forming machine-
slipformer is available, is connected only with the change of a
forming unit. Thickness and type of a product in these machines-
slipformers are determined by the forming unit in the form of a
pipe-shuttering set (Fig. 6) and transition to the other type of pro-
duction is realized due to changing the forming unit during one
hour. To arrange apertures, cuts and other technological open-
ings in slabs with multi-core strengtheners, foreign firms offer a
large set of «options» — equipment by means of which all neces-
sary apertures are made in just molded slabs at the enterprises
directly.

The cost of one set of the pipe-shuttering unit varies depend-
ing on the thickness of slabs and the number of voids from 560
to 800 thousand rubles. Where the technology of extrusion mold-
ing is used, the transition to the production of hollow core slabs
with multi-core strengtheners require the replacement of molding
equipment, i. e. the purchase of a slipformer. Its market price is
about 8 min. roubles, costs are significant, but are covered by
the construction of residential, civil (kindergartens, schools, hos-
pitals) and public buildings (from offices and hotels to banks and
shopping centers) with an original architecture which is impos-
sible in buildings made of precast concrete, including panel and
frame construction. As information regarding the costs of pro-
duction of platforms with 1200 mm width: erection of one flooring
with the supply of foreign equipment will require about 1.6 million
rubles, and the procurement of eight decks for the production
of hollow slabs of 250 thousand m? per year capacity will cost
around 13 million rubles.

Summary

The use of hollow-core slabs with multi-core strengtheners
made by the technology of off-shuttering forming with the help
of slipformers, including the manufacture of slabs with local rein-
forcement in the area of the console operation of slabs according
to this technology, makes it possible to pass to the creation of a
new generation of large-panel and frame buildings (Fig. 7), to
make the system of these buildings absolutely universal for intro-
duction in the practice of housing and civil construction, substan-
tially improving the architecture of buildings and their consumer
properties.
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