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BeegeHne. B ctatbe paccmaTtpuBaeTcs MHHOBaLMOHHAs
KOHCTpykTMBHaa cuctema KIMCM (kapkac npocTpaH-
CTBEHHbI COOPHO-MOHOMUTHBIN) B 4acTu ee npakTuye-
CKOM peanuaaumm Ha npegnpusaTusx, npou3BogaLLmX
COOpPHbIE Xene306eTOHHbIE KOHCTPYKUUKU. B yacTHOCTH,
MMelTCs B BMAY 3aBOAbl Manov MOLLHOCTW, pacnoso-
>XXEHHble B pervoHax 1M He pacnonaratoLime pasBuTomn
TexHonornyeckon 6asoni. BHegpeHnve KICM Ha 3Tux
NpeanpuaTUSaX NO3BONUT OpraHM3oBaTb BbIMYCK n3ge-
A ana CTpoUTENbCTBa OOBLEKTOB COLKYNLTObITA, a
TakXe XWUnblX 30aHUNA B 0ObIYHBIX U CEACMOAKTUBHbIX
parioHax. KOHCTpykTMBHaa cuctemMa COCTOUT U3
H-06pa3HbIx pam, pacnonoXeHHbIX OPTOrOHanbLHO Apyr
OPYry 1 CBSI3aHHbIX MexXAay co60M No BbICOTE MOHOMMUT-
HbIMW BCTaBKamMu, a MO TFOPU3OHTaNM — CTSKKaAMWU.
MepekpbIT1s CO0PHbIE N3 MONHOTESbIX XXEeNe306€TOHHbIX
NAUT, COEQUHSEMbIX MeXay cobor Yepel3 3aknagHble
Jetann c MNoMOLLb0 CcBapku. BO3MOXHO npumeHeHune
MHOrONycTOTHOro Hactuna. Orpaxpatolime KOHCTPYK-
UMM M3 MENKOLUTYYHbIX 3fIEMEHTOB IGO0 HAaBECHbIX
naHenen Ha Kapkace ¢ 9P(eKTUBHbIM yTEMNUTENEM.
H-o6pasHble paMbl pacrnonaratoTcs Ha ceTke ocert 6 X 3 M
unn 6 x 6 M — B criy4ae NPUMEHEHUs MHOOMYCTOTHOIO
HacTuna. Pama wuarotaBnuBaeTcs B FOPU3OHTaNIbHOM
nonoxeHun. Mabaput opMm Mo AnvHe He npeBbllaeT
3 000 MM, B dhopme M3roTaBnNMBaeTCs ogHa nonypama.
Ma6aputbl nonypamsl — 2 000 x 3 000 mm. lMNonypamsl
MMEIOT apMaTypHble BbINYCKU B pUreflbHOW 4YacTu Ans
nocnenywoLwen YKPYNnHUTENbHON COOPKU.  YKpyn-
HUTENbHasA cbopka MOXET NPOM3BOAMTLCA Ha 3aBode
WM Ha CcTpounnowagke B Mpouecce MOHTaxa.
MepeBo3ATCA M3OENUSA B FOPU3OHTASIbBHOM MOSIOXEHUN
60pTOBLIMU Tpennepamu.

Ons 3gaHvii ManoaTaXHOW 3acTPOMKU mpegycMoTpeHa
cericMo3aLLmTa C NMOMOLLbI0 TEXHOMOMMU «CKOSMb3ALLMIA
hyHOAMEHT».

Martepuarnsi n meTogbl. Ha ocHOBaHWM 3aaHHOr0 apxum-
TEKTYPHO-MNAaHNPOBOYHOIO PELLEHUS XXNOro 4-9TaXKHO-
ro AoMa, pacrofioXeHHOro B panioHe r. [poKonbeBck,
ans 3asoga XXBW OO0 «[MpomkombuHaTtb» B r. KantaHe
HoBOKy3HeLKoM 06nacT Ha cTagun «KOHLUEeNnuumn» Gbiam
pa3paboTaHbl CXeMbl PacnosfioXeHus pam, MauT nepe-
KPbITUIA, @ TakKXe OCHOBHbIE TEXHUYECKME pPELLEHMS
Y3M0BbIX COEAUHEHWUI, BbINOMHEH pacyeT 30aHus.
HomeHknatypa vsgenuin gns Bo3BefeHUs Hag3eMHOW
Yactu goma coctout n3a 10 nosuumin: nonypama — 2 eq.;
NAWTLI NEPEKPLITUMI — 2 ef.; anadparmbl XXECTKOCTU — 2 e4.;
NIECTHUYHbIE NNoLankM — 2 ef.; NEeCTHUYHbIe MapLum —
2 en.

®yHoamMeHT nof 3gaHve npegycmMaTpyBaeTcsl U3 MOHO-
JINTHOrO 6eToHa C YCTPOMCTBOM aKTUBHOW CENCMOWU30-
nAuMM B BUAE CKOMb3SALLEro rnosica, KOTopbI ycTpanea-
eTca nof ctonkamm H-obpasHbix pam. B KadecTBe ane-
MEHTa CKOJIbXXEHMS paccMmaTtpuBaeTcs napa gotoponnact
®-4 — cTan.b.

Pesynbtatsl. [laH NpakTUYECKUA nNpuMep peanui3auunm
WHHOBALMOHHOW kapkacHon cuctembl KIMCM Ha koH-
KPETHOM MPELnpUATUN.

BbiBoabl. B npouecce OnbITHO-KOHCTPYKTOPCKUX padoT
no apantaumm kapkacHon cuctembl KINCM Ha 3aBoge
XXBW nony4eHbl TexHUYeckue peLueHus aas 4-3TaxHoro
XXW0ro goma, pacrnosioKeHHOro B panoHe C CericMuye-
CKOW aKTUMBHOCTbIO 8 6annoB. OCHOBHbIE HecyLue ane-
MeHTbI Kapkaca H-o6pa3Hon pambl 1 NEPEKPLITUA U3MO-
TaBMMBalOTCA B rOPU3OHTaNbHbLIX hOpMax, UMEOLLMXCS
B Hanu4uu y npegnpuatuna. Mabaputbl n3genuii He npe-
BbILLAIOT YCTAHOBMEHHbIX AN MEPEeBO3KN OGOPTOBLIM
aBToTpaHcnopToM. BHegpeHve Ha npegnpusTum 4aHHON
CUCTEMbI MO3BONSET HANaAUTb B PErMOHE BbIMYCK XMIbIX
OOMOB, a TaKXXe 06bEKTOB COLIKYSLTObITA.

KnroueBble cnoBa: kapkacHas cuctema KICM, ceic-
MOU30NALUS, arperatHo-NOTOYHas TEXHOMOrus, TpaHC-
nopTMPOBKa n3genuin 6e3 NpUMeHeHns naHeneeso308
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TEGHNICAL SOLUTIONS OF A PREFABRICATED
MONOLITHIC BUILDING FOR REINFORGED CONCRETE
PLANTS WITH LIMITED TECHNOLOGICAL CAPABILITIES

Abstract

Introduction. The article discusses the innovative struc-
tural system of SPMF (prefabricated monolithic spatial
frame) in terms of its practical implementation at enter-
prises producing precast reinforced concrete structures.
In particular, we mean low-capacity plants located in the
regions and not having a developed technological base.
The introduction of SPMF at these enterprises will allow
to organize the production of products for the construc-
tion of social and cultural facilities, as well as residential
buildings in conventional and seismically active areas.
The structural system consists of H-shaped frames
arranged orthogonally to each other and interconnected
in height by monolithic inserts, and horizontally by ties.
The floors are prefabricated from solid reinforced con-
crete slabs, connected to each other through embedded

parts by welding. It is possible to use multi-hollow floor-
ing. Enclosing structures made of small-piece elements
or hinged panels on a frame with effective insulation.
H-shaped frames are located on a grid of axes of 6 x 3 m
or 6 x 6 m — in the case of multi-hollow flooring. The
frame is manufactured in a horizontal position. The size
of the molds in length does not exceed 3,000 mm, one
half-frame is made in the mold. The dimensions of the
half-frame are 2,000 x 3,000 mm. The half-frames have
rebar outlets in the crossbar part for subsequent enlarge-
ment assembly. The consolidation assembly can be car-
ried out at the factory or on the construction site during
the installation process. Products are transported in a
horizontal position by flatbed trailers.

For low-rise buildings, seismic protection is provided
using the "sliding foundation" technology.
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Materials and methods. On the basis of a given architec-
tural and planning solution of a residential 4-storey build-
ing located in the Prokopyevsk area, for the concrete
plant of LLC Promkombinat in Kaltan, Novokuznetsk
region, at the "concept" stage, the layout schemes of
frames, floor slabs, as well as the main technical solu-
tions of nodal connections were developed, the calcula-
tion of the building was carried out.

The range of products for the construction of the aboveg-
round part of the house consists of 10 positions: half-
frame — 2 units; floor slabs — 2 units; stiffness dia-
phragms — 2 units; staircases — 2 units; staircases —
2 units.

The foundation for the building is provided from mono-
lithic concrete with an active seismic isolation device in
the form of a sliding belt, which is arranged under the
pillars of H-shaped frames. A pair of fluoroplast F-4 —
steel is considered as a sliding element.

Results. A practical example of the implementation of an
innovative frame system of SPMF at a specific enterprise
is given.

Conclusions. During the development work on the adap-
tation of the SPMF frame system at the precast concrete
plant, technical solutions were obtained for a 4-storey
residential building located in an area with seismic activ-
ity of 8 points. The main load-bearing elements of the
H-shaped frame and the ceiling are made in horizontal
forms available at the enterprise. The dimensions of the

products do not exceed those established for transporta-
tion by flatbed vehicles. The introduction of this system at
the enterprise makes it possible to establish the produc-
tion of residential buildings in the region, as well as social
and cultural facilities.

Keywords: SPMF frame system, seismic isolation,
aggregate flow technology, transportation of products
without the use of panel carriers
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B HacTosLLee BpemMs BO MHOIMX pernoHax P® TexHu-
4Yeckoe COCTOsIHME 3aBOAOB MO MPOM3BOACTBY COOPHOrO
Xene3obeToHa He MO3BONSAET HanaauTb BbIMyCK KOMMIEK-
TOB U3OENUA NS CTPOUTENLCTBA XWMbS HA yCTapeBLUEM
U1 U3HOLLIEHHOM 060pyaoBaHuW. B To Xe Bpems B peru-
OHax BbICOKa MOTPEOHOCTb B XWUIbe 9KOHOMKNAacca Ang
nepeceneHns U3 BETXOr0 Y aBapUMHOIO XWbSl.

Ha npumepe XXBEN OO0 «[Mpomkom6buHatb», pacno-
NOXEHHOro B KeMepoBCKOM 06nacTu, NoKasaHo, Kak npu
OrpaHNYeHHbIX pecypcax 3aBoa MOXHO HanaauTb BbINyCk
KOMMMEKTOB AN CTPOUTENbCTBA XMUMbS, YTOObI PELUUTb
TaKyo BaXHYI0 coumanbHyto npobnemy, kak obecrneveHne
XWUbEM Masio-06eCcrneyeHHbIX CIOEeB HAceneHus.

00O «[MpoMKombUHATD>» MMEET BO3MOXHOCTb U3ro-
TOBSIEHUS U3AENNIA MO arperaTHo-NOTOYHOM TEXHOSOMUN.
MoryT nsrotaenueatbcs nsgenus wmpuHon 3 000 MM u
BbicoTon 2 100 mm. DopmMOBaHWe NAUT NPOUCXOOUT Ha
BMbpocTonax. TepMoBnaxHOCTHass 06paboTka B AMHbIX
nponapoyHbIX Kamepax no 4eTbipe opMbl B LUTAbENE.
[MaHeneBo30B 3aBof He UMeEET.

PanoH oTHoCUTCS K CEeCMUYEeCKN akTUBHbIM — 7, 8
6annos no wkane MKC. B kayecTBe o6bekTa CTpou-
TEeNbCTBA PACCMOTPEHO 4-3TaXXHOE 3AaHne OJIMHON 42 M
W WwnpuHon 12 M. BbicoTa aTaxa npuHaTa paBHou 2,7 M.
KOHCTPYKTUBHbIE peELLeHUs 30aHus XUNOoro goma npu-
HATbl B COOTBETCTBUM C OOBEMHO-MIAHUPOBOYHbLIMU
peLLeHNsaIMU, C y4ETOM KNIMMATUHYECKUX, UHXEHEPHO-eo-
FIOrMYECKMX U CEUCMUYECKMX YCIIOBUI MIOLLAAKN CTPOU-
TenbcTBa. 34aHne 3anpoeKkTMpoBaHO B COOTBETCTBUM C
TpeboBaHusamn CI1 63.13330.2018 «BeToHHbIE U Xene-
3006€TOHHbIE KOHCTPYKUMU. OCHOBHbIE MONOXeHUs» [1],
CI 16.13330.2017 «CTanbHble KOHCTPYKUMU» [2],
CIT 64.13330.2017 «[epeBsiHHble KOHCTPyKUun» [3],
CIT 20.13330.2016 «Harpyskun un Boagencteus» [4],
CI 14.13330.2018 «CTponTenbCTBO B CENCMUYECKUX
panoHax» [5].

30aHre 3anpoeKTUPOBaHO C TEXHUYECKMM NOAMNONbEM
BbICOTOM 2,1 M.

Ha puc. 1 nokasaH apXUTEKTYpPHbIA NnaH nepBoro
aTaxa, Ha puc. 2 nokasaH tpacag 3gaHus.

Ta6bnuua
Table

OcHoBHbIe NNaHMPOBO4HbIE NoKa3aTenun 3paHus
The main planning indicators of the building

HavnmeHoBaHus

Mpumeyvanus

KonnyecTtBo aTaxemn

4 (6e3 y4eTa TEXNOAMNONbS)

Konunyectso kBaptup

40 (24 ogHOKOMHATHbIX, 16 ABYXKOMHATHbIX)

Mnowanb 3acTporikm 562,0 m?
O6Lwan nnowanb KsapTup 1525,6 m?
Mnowane XUnoro 3gaHns 1939,50 m?
CTpouTenbHbI 06bEM (OTanIMBAEMbIV) 6829 m®
"
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Puc. 1. [1naH nepsoro saraxa
Fig. 1. Ground floor plan
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HecyLume KOHCTPYKUMWM 30aHUS peLLeHbl B Kapkace
NPOCTPAHCTBEHHOM  COOPHO-MOHONMUTHOM  (KICM).
OcHoBa kKapkaca — Hecylwime H-o6pasHble pambl, pac-
NONMOXEHHbIE BAOSb MOMEPEYHbIX CTPOUTENbHBLIX OCEN
3paHus. LLar ocen B HanpaBneHUM UMEPOBLIX OCEN —
3 000 MM, B HanpaBneHnn 6ykBeHHbIX ocert — 6 000 Mm.
CTtonkn pam npuHATbl cedeHnem 400 x 400 mm.
PurenbHaa 4vactb — 400 x 400 mMm. OnuHa pambl B
c6ope — 6 190 mMm. MNpuHATLIE ceveHMs B AallbHENLLEM
MOTYT YTOYHATLCH PacHETOM.

Pama n3rotaBnMBaeTcs B ropu30HTaNIbHOM MOMOXe-
HuW. MNMockonbKy rabapuT oopM No AfnHE He NpeBbilaeT

3 000 MM, B dhopme M3roTaBNMBaeTCs ogHa nonypama.
Ma6aputbl nonypamel — 2 000 x 3 000 mMm. MNMonypamsl
MMeIT apMaTypHble BbINYCKU B PUrefIbHOM 4acTu
AN nocnepyowen yKpYnHUTENbHON CO0pPKU. YKpy-
NHUTeNbHaa co6opkKa MOXET NPOU3BOAUTLCA Ha 3aBofe
WNU Ha cTpounnowanke B npouecce MoHTaxa. Ha
TOPLIEBbIX HACTAX CTOEK TakXe NpeaycMOTpeHbl apma-
TYpHblE BbINYCKU AN CTbIKOBKM MofypamM Mo BbICOTE.
Ons yBenuyeHUs >XecTKOCTU Kapkaca B NpoOosibHOM
HanpasneHun BAOMb pacafoB npedycMaTpuBaloTCcs
cBA3eBble pambl P3 (puc. 3), K KOTOpbIM KpenaTtcsa 6an-
KOHHble NnnTbl. Ha puc. 3 nokasaHa cxema pacronoxe-

Puc. 2. ®acapg 3gaHus
Fig. 2. The facade of the building

Cxema pacnonocHeHWs pam Ha otm 0,00

Puc. 3. Cxema pacnonoxeHnwvsi pam Ha otMm. 0,00
Fig. 3. The layout of the frames at the level of 0,00
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HWUSt pam, Ha pUc. 4 NoKasaHa cxema pPacrnosioXeHUst pam
1 onadparm XecTkocTu, Ha puc. 5 nokasaHa cxema pac-
MONOXEHMS NINT NePEeKPbITUA, HA puUC. 6 NokasaH none-
peyYHbIi pa3pes no pamam.

Ha puc. 7 nokasaHa nonypama P1, TaM >xe nokasaHsbl
nonypambl P1 B c6ope. CHopka nosiypam B pamy OcCy-
LLLeCTBASETCA MPU NMOMOLLM CBapKu apMaTtypHbIX BbIMny-
ckoB. Cbopka pam MO BepTMKanu OCYyLLEeCTBASEeTCA C
MOMOLLIbIO 06XUMHbIX MYdOT.

TpaHcnopTUpOBKa pam 1 nosiypamM MOXET OCYLLeCT-
BNATbCA Ha Tpennepax B ropu30oHTanbHOM MOMNOXEHUH,
Tak Kak raéaput pam Mo ropu3oHTanu He MnpeBbILaeT
2,55 m.

[MepeKpbITUS BbINOMHEHbI B BUAE NNUT rabaputamm
3000 x 2 100 MM u TOMNWMHON 120 MM.

MepekpbITUs ykNagpiBaoTcs Ha pureny H-o6pasHbix
pamM 1 (OUKCUPYIOTCS C MOMOLLIbIO 3aKnaHbIX AeTanemn u
cBapku. B coctaBe kapkaca npegycmartpuBatoTcs aua-
hparMbl >XXECTKOCTU, KOTOpble BCTpPaMBalTCA MexXnay

cTorkamu u purenamm H-o6pasHbix pam. CoegnHeHus
H-o6pasHbIx pam € guadparmMamu OCyLLecTBNAEeTCA
TakXe 4Yepes 3aKfnafHble getanu Ha ceapke. [abaputsl
naMT nepekpbitui — 3 000 x 2 100 mm. OnupaHue
nAuT 6ano4Hoe. MNnuTbl gNsa co3gaHns AMcKa XXecTKOCTU
COeOUHSAIOTCA Mexay Co60r U purensMm nocpeacTsom
3aKnafHblx geTtaneun Ha cBapke. TpaHCnopTUpPOBKa NAUT
MOXET OCYLLECTBAATLCA B FOPU3OHTASIbBHOM MOSIOXEHUH,
Tak Kak raéaputbl NO3BOMSAOT 3TO AenaTb. Takum obpa-
30M, AN TPAHCMOPTUPOBKU BCEX SNIEMEHTOB Kapkaca He
noTpebytoTcs NaHeneBo3bl.

HomeHknaTypa v3genuin ans BO3BEAEHWUA HaO3eM-
HOM YacTu goma coctouT n3 10 Nno3numii:

— nonypama — 2 ef..;

— NAUTbI NEPEKPbITUA — 2 ed.;

— OnadparmMbl XXeCcTKoCcTn — 2 ef.;

— JNIeCTHMYHbIE Nnowanku — 2 ef.;

— NIECTHUYHbIE MapLUu — 2 ef.

Cxema pacnonomeHna gnadparm MecTkacTeld Ha otm 0,00

G000

SO0

Puc. 4. Cxema pacrionoxeHus pam v guagpparm xectkocten Ha otM. 0,00
Fig. 4. The layout of the frames and rigidity diaphragms at the level of 0,00

Cxema pacnonoXeHWs NNWT NepekpuTHi Ha oTm 0,00
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Puc. 5. Cxema pacronoxeHvsi namT nepekpbituii Ha otm. 0,00
Fig. 5. The layout of the floor slabs at the level of 0,00
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®dyHoaMeHT nop 3haHve npegycMaTpuBaeTcs U3
MOHOMIUTHOrO 6€TOHA C YCTPOMCTBOM aKTUBHOW CENCMO-
N30N9UUN B BUOE CKONb3SLLEro nosica, KOTopbIn ycTpau-
BaeTcsa nofg crtomkamu H-ob6pasHbix pam. B kadecTtse
3NEeMEHTa CKOMbXEeHWa paccMmaTtpuBaeTcsa napa Topo-
nnact ®-4 — ctanb. OrpaxgatoLLmMn KOHCTPYKLMAMN B
pPacCMOTPEHHON CUCTEME MOXET CIYXWUTb MENKOLUTYY-
HbI 3anonHUTEeNb C OOMOMHUTENbHLIM YTENNEeHNneM
dacaga n cucTemMon «MOKpbI chacag». Bo3aMoxHO npu-
MEHEeHMEe HaBECHbIX CTEHOBbIX MaHenen Ha Kapkace C
MUHEepanoBaTHbIM yTeNUTENEeM.

Taknum o6pa3om, Npm BECbMa OrpaHMHeHHOM No BO3-
MOXXHOCTSIM TEXHONOMMKN 3aBO MOXET 6€3 0CObbIX Nepe-
Hanafgok W 3artpat NPUCTYNUTb K WU3rOTOBSIEHUIO KOM-
NAEKTOB XMWMbIX OOMOB. TakXe MOXHO WMCMofb30BaTb
pambl, COCTaBfeHHblE U3 ABYX MOslypamM Ha CEeTKE OCen
6 x 6 M. TonbKO Ana 3Toro 3aesofy noTpedyeTcs Nproob-
peTaTb Ha CTOPOHE MHOMOMYCTOTHbIE MAUTLI CTEHOO0BOIO
opMOBaHMNs NPONETOM 6 M.

B paccMOTpeHHOM KOHCTPYKTMBHOW CUCTEME CeWc-
MOCTOMKOCTb 3[aHuin obecrneyvmBaeTcs HecyLlen cro-
COBHOCTbIO MPOCTPAHCTBEHHOrO Kapkaca 1 NpUMeHeHU-
eM cencMmomsonsaumu. YumtblBas nedvanbHble nocnen-
CTBUSA 3eMrneTpsceHuns B Typumu, roe npeobnagaromm
BO34encTBMeM Obina yaapHas BOMHA, MPUMEHEHWe
cericMoM30MsALUMM B BUOE CKOMb3ALWMX (PyHOAMEHTOB
BMOJSIHE ONpaBAaHo, y4nTbiBas TOT (YaKT, YTO CTOMMOCTb
Takux OyHOAMEHTOB HUXE, & CPOK CMYXObl BbiLLE, YEM
Ona CUCTEM C pe3nHOMETaNIMyeckumMm amopTuaaropa-
MU. Cuctema CKOMb3ALLMX ONOp OpraHUYHO BNUCHLIBAET-
ca B KapkacHyto cuctemy KICM, Tak kak CTOVKM B
OMOPHOWM YacTu 3haHust 06nagarT Manon rMbKOCTbLIO U
yCTaHaBNMBAIOTCA HENOCPEACTBEHHO Ha dhToponnacTo-
Bbl€ NNacTUHbI.
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