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Anorauisi. ITocmanoseka npoonemu. TIpONOHYIOTBCS NUISXM 3MEHILICHHS TEXHIKO-SKOHOMIYHHX IOKA3HHKIB Y
MOHOJIITHOMY JOMOOYIyBaHHI i3 3aCTOCOBYBAaHHSM pPO30ipHO-TICPECTaBHUX OMAITyOOK. Po3rimsmaeThcss MOXKIHBICTD
MiABUIIEHHS €()EeKTHBHOCTI BUKOPHUCTAHHS P030ipHO-TIEPECTABHUX OMAIyOOK 3a PaXyHOK CKOPOYEHHS TEpMiHIB Habopy
MiIHOCTI 6eTOHOM. 06’ €Km docnidicenHa — TIPOIIECH BUPOOHUIITBA 3 BUKOPUCTAHHAM OMATyOHHUX CHCTEM ISl KapKacHO-
MOHOJITHOTO OymiBHULTBA. IIpedmemom 0o0ciidricenns TOCTAIOTh TIOKA3HUKA TEXHOJIOTIYHOCTI BHUKOPHCTAHHS
onanryOHUX cucteM. Mema HayKo6o-npuKIaoH020 00CHIOICeHHs — TIOKAa3aTH MOYIIMBOCTI ITiBUIIICHHS TEXHOJIOTIYHOCTI
OyIiBHUIITBA IIUISIXOM 3a0e3MeueHHs] HOpMaTHBHOT 0OOPOTHOCTI OIaTyOKH 3a paxyHOK iHTeHcH(iKkalii TBepAiHHS OeTOHY
32 KapKapCHO-MOHOJITHOTO OyIIBHMIITBA 31 CKOPOYEHHSM CTPOKIB Habopy MilHOCTI OeTtoHOM. Y pe3ynvmami
copMyJIbOBaHO 00J1aCTh HOAAIBIIKX JOCHTIIKEHb, 3aIPONOHOBAHO NIISXH 3MEHIIEHHS OCHOBHHUX TEXHIKO-€KOHOMIYHUX
TIOKA3HHUKIB, JTOBEAEHO JOLIIbHE TEOPETHYHE OOTPYHTYBAHHS MOAANIBIINX 00UNCIIOBAIEHUX €KCIIEPHUMEHTIB

KarouoBi ciioBa: mornonimue 0omobyodysanms; po30ipHo-nepecmagua OnanyoKa,; mexHiko-eKOHOMIUHI NOKAZHUKU,
epexmugHicmyb, MexHOI02IYHICMb, HADIP MIYHOCMI HemoHOM
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Abstract. It is shown that many scientific publications and researches in the field of monolithic house-building are
devoted to increase of efficiency of use of formwork systems as the most labor and economically expensive area. It is
noted that up to 50 % of the costs are for formwork, including the cost of renting or purchasing, its installation,
maintenance, storage and remuneration. It is presented that with the development of formwork systems their technology
is improved, in particular the regulatory framework is improved to reduce the complexity of the work, adjustments are
made to the size of the formwork, it becomes more uniform, reduces the number of connections, increases the turnover
of formwork systems, which also reduces costs.It is shown that a very important issue, inseparable from monolithic
housing is the improvement of design with the composition of concrete and concrete mixtures. One of the promising
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areas of technology improvement is to reduce the time of the set of design strength. The question of the accelerated set
of durability by concrete at hardening is very actual in the conditions of the market and high cost of rent of a timbering.
Predicting the accelerated growth of concrete strength, respectively, will establish the morning timing of removal of
formwork systems. The graph of dependence of time of a set of durability by concrete, for example at activation of
cement suspension in an electromagnetic field in comparison with standard data of hardening is specified. The reduction
of the term (days) of keeping concrete in the formwork is shown, it improves the manufacturability of its use,
accordingly it causes a reduction of all costs, incl. reduction of construction time and, accordingly, accelerated
movement of funds and economic profit due to the earlier commissioning of facilities. The area of perspective
researches on establishment of interrelation of indicators of efficiency from parameters of object and technology is
formulated. This gives a theoretical justification for further computational experiments. The object of research is the
production processes with the use of collapsible formwork systems for frame-monolithic construction. The subject of
the study are indicators of manufacturability of the use of formwork systems. The purpose of scientific and applied
research is the ability to show the increase of manufacturability of construction by ensuring the normative turnover of
formwork by intensifying the hardening of concrete in frame-monolithic construction with a reduction in the duration of
the strength of concrete. As a result of research the following tasks were defined: the area of further researches is
formulated, ways of reduction of the basic technical and economic indicators are offered, the expedient theoretical
substantiation of the further computational experiments is proved.

Keywords: monolithic house-building; collapsible formwork; technical and economic indicators; efficiency;

manufacturability; concrete strength set

Beryn. V' cywacHoMy — OyaiBHHUUITBI
3aCTOCOBYETHCSl BEJIMKA KUIBKICTh TEXHOJIOTIH
Ta crnoco0iB 3BefeHHs OyniBelb. Yci BOHHU

MAalOTh 3aJ0BOJIBHATH O€31idl BHUMOT, IO
npen’siBASIOTECA 10  Mai0yTHBOI  OyaiBii,
30KpeMa: MIIHICTh, HAJIMHICTh Ta MIBUAKICTH
3BENICHHS]  JUIi  CKOPINIOrO  JIOCSATHEHHS
€KOHOMIYHOTO MTPUOYTKY.

Ha OTOYHOMY erari PO3BHUTKY

OyIiBEIbHOTO PpUHKY YKpaiHM HaWOUIbLIL
nepeBaru BIAIOTbCA TEXHOJIOTIT KapKacHO-
MOHOJIITHOTO ~ JoMoOymyBaHHs. [loeqHaHHS
OeTOoHyY Ta CTalli B OJIHI KOHCTPYKIIii JO3BOJISE
3BOAWTH HaJiiHI OyAiBIli PI3HOMAHITHUX Y
IJIaHI Ta TMPOCTOpPI AapXITEeKTYypHUX (GOpM.
binpmicte  3a0yZ0OB  BHKOHaHO caMme i3
3aCTOCYBAHHSIM I11€1 TEXHOJIOT1.

Hapasi 1me  Hai0impm  mporpecuBHa
TEXHOJIOTiSl Ha TepUTOpii He Nulle YKpaiHnu, a i
€ppornerickkoro  coro3zy.  Came  Komicist
eKCIepTiB €Bporneiicbkoro COI03Y
oImyOJIiKyBajla JIOTIOBilb TPO TEHACHINI Ta
NEPCIEeKTUBU PO3BUTKY OyIiBHUITBa €Bponu
no 2025 p. [1], me pPO3BUTKY MOHOJITHOTO
OyIIBHHUIITBA TPHUIUIATIACH BelWKa ysara. Lls
TEXHOJIOTiSt Bce Oumbine HaOupae 00epTiB
3aBJIIKU BJIOCKOHQJIEHHIO OCHOBHMX CKJIaJI0BHX

MIPOIIECIB.

TexHosoriss BRAamITyBaHHSA Ta 3BEICHHS
KOHCTPYKIIH 13 ~ MOHOIITHOTO  OETOHYy
CKJIaJa€ThCs 3 JEKIJIbKOX €TalliB:
YCTaHOBJICHHS onaryOHIX CHCTEM,

yJIalITYyBaHHS apMaTypHMX BHpPOOIB, MpoLec
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OeToHyBaHHS
CUCTEMH.

[Ipotirom  BHUKOPHCTAaHHA
KapKaCHO-MOHOJITHOTO  JOMOOYTyBaHHS
OyIIBHULTBI TpUBalOTh 1 TMpoLIeCH HOTO
MoJIepHi3allii, BUSIBJICHHS MicCIb IS
OMTHUMI3AIli] Yacy, TPYJOBUTPAT, €HEPTii TOIIIO.

Barato yBarm mpUAUIAIOTE  SAKICHOMY
ckimaay OeToHy i Tmpolecy MpUTOTyBaHHS
OcToHHOI cywmimn, ii TONINIICHHIO  JUIS
HIBUAKOTO HaOOpy MIIHOCTI Ta Opi€HTamii Ha
iHII  HEOOXiMHI BIACTHBOCTI JUIS TMOTpPeO
KOHKPETHOTO 00’ €KkTa OyAiBHHUIITBA.

Unmamo HAyKOBHX TIpalb MPHUCBIYCHO
MiBUIICHHIO €(QEKTUBHOCTI  BUKOPUCTAHHS
ONayOKH SIK HAHOIIbII TPYAO- Ta €KOHOMIYHO
3arpaTHOi obmacTi [2].

VYxe He pa3 cami BHPOOHHKH oOmamyOKu
HaroJsiomyBayu, mo A0 50 % BuTpaT npunagae
came Ha onajxyOHi poOOTH, BKIIIOUAIOYH OPEHIY
qu npua0aHHs, 1 BCTaHOBJICHHS,
o0CITyroByBaHHs Ta 3apo0OiTHy maty [3]
(puc. 1).

3aKOHOMIpHO, IO camMe I Tany3b Yy
MOHOJITHOMY OyHiBHHIITBI norpedye
MOJANbIIOT0 YIOCKOHANEHHS, 00 BUTpaTH Ha
MOCTIHHUN 00K, IHBEHTapH3aIlilo,
00CTEeXEHHS, 3aMiHy TMOIIKO/PKEHHUX
€JIEMEHTIB Ta HaJIeKHI yMOBU 30epiraHHs
TaKOX CyTT€EBI.

3arajomM, i3 pO3BUTKOM OMATyOHUX CUCTEM
YAOCKOHAITIOETHCS 1 ix TEXHOJIOT1A
BUKODHCTaHHA. BHOCATBCS KOPEKTUBH IO

Ta po30upaHHS omnaxyOHOT
TEXHOJIOT1i
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HOpPMaTHUBHOI 0a3u, IO ICHYE Yy MPOEKTyBaHHI

oetony [4; 5].

B BeTtoHHi poboTk, 3apobiTHA nnata

B Apmatypa, 3apobiTHA nnata

Onany6ka, 3apobitHa nnata

Puc. 1. Po3noodin sumpam y moHorimuomy 6y0ieHumuysi

OyzaiBenb 13 3aCTOCYBAaHHSIM  MOHOJITHOTO
50,00%
40,00%
30,00%
20,00%
10,00%
0,00%
B beToHHi poboTH, maTepianm
Apmawpa, MaTepiaﬂm
B Onany6ka, maTtepian
JInst  3HIDKEHHS  TPYJAOMICTKOCTI  POOIT

BHOCSITBCSl KOPEKTHUBU y THUIOPO3MIpH M BOHA
ctae OuTbIl  yHI(PIKOBAHOIO, 3MEHIIYETHCS
KUTBKICTh crioyyuyHux aertaneil. [ligBuiryerbcs
00OPOTHICTh CHCTEM OMATyOKH, IO CIPHUsE
3HIDKEHHIO BAPTOCTI.

BinnosinHo, 110 3aCTOCYBaHHS
IHBEHTAPHOI OMayOKH 13 3MEHIIEHUM CTPOKOM
TBEpJIHHA OCTOHHOI Cywmimi 10 Habopy
pPO3paxyHKOBOi ~ MIIHOCTI ~ OyAe  CYTTEBO
BiZIOMBATHUCA HA IMOKAa3HUKAaX TEXHOJIOTTYHOCTI

3BEJICHHS Oy[iBii, 30KpeMa, BUKOPUCTAHHS
OTMIATYOHUX CHCTEM.
Haii0inpmr  mommpena omnanyOka, IO

3aJI0BOJIbHSIE BCIM O3HAY€HHM BUMOTaM, — I
po30ipHO-TIepecTaBHA.

®ipM-BUpPOOHUKIB ~ JaHUX  OomaiayOHHUX
CUCTEM, IpPEACTABICHUX HAa PUHKY YKpaiHH,
BEJIMKa KUIBKICTh. BimkpuTti mnpencTaBHHUIITBA
TaKuX BIAOMHUX 3a KopaoHoMm ¢ipm sik Peri,
Doka, Ulma, Takox € ¢gipmu, 1o camMOoCTIiHHO
BUTOTOBJISIIOTH PO30ipHO-TIEpECTaBHY OManyOKy
Ha Tepuropii Hamoi Kpaimm: Texmpowm,
Hentpomam, TM «byamarictep.

ByniBenpHi ¢ipMu  HaiiuacTime OepyTh
KOMIUIGKTH ONaTyOKd B OpeHAy, 1€ BXKe
TpUBaja IIpaKTHKa Ha pUHKY Ykpainu. He
3aBXKJM 00CSTH 3aMOBIICHUX POOIT T03BOJISIOTH

BUKYIUTH  BECb  MOTPIOHMH  KOMIUIEKT
oOjanHaHHS, a 1HKONM THUIOPO3MIPH Ha
HACTyIHHX OO0 €KTax JyXe pI3HATbCA 1,
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BIJIMOB1THO, HEOOX1/IHI BXKE 1HIII THIOPO3MIipH
a0o 1 30BCIM 1HIIUHI THI OnaTyOKH.

3 ornasgy Ha BHILE3a3HAuY€HE, I0CTae
NUTaHHA, SK 3MEHIIMTH 4Yac OpEeHAH, He
HNOPYIIYIOYH HOPMaTUBHUX MOKAa3HUKIB

eKCIuTyartalii onasyOKu Ta uacy TBEpIiHHA,
BUTPUMKH OETOHY B OmnayOiri.

AmnaJi3 nmyoJrikamin 3a TEMOI0
aocJigkeHHsi. barato crareil, miapy4YHHKIB,
MoHoTrpadiii Ta JUCepTaliiHUX  poOiT
NPUCBAYEHO  MHUTAHHIO  OyJiBHHUITBA 13
BUKOPHUCTAHHSIM MOHOJIITHOT'O Oetony,
30KpeMa, onayOHUX pooir, CTPOKIB
BUKOPDHCTAHHS, 3HIKGHHS a0o, HaBMaKw,

30UTBIIIEHHS TTOKa3HUKIB 1X BUKOPHCTAHHS.

Ix aBTOpHM — BifOMi 3a YaciB KONMIIHLOTO
CPCP mnayxoBui C. AtaeB, H. H. Jlaninos,
b. B. Ilpuxin, A. A. Adanacbes, O. M. IlImit
[6-9.]

Ille @ omHe  mporpecMBHE  IUTAHHSA,
MPUCBAYEHE MOHOJITHOMY OYIiBHHIITBY,
YIOCKOHAJICHHSI TPOEKTYBAaHHSA 31 CKJIaJOM
O0eroHy. Hanm mum HampsiMKOM TIpalfoBaid Ta
NPAIIOI0Th HAYKOBITI BCHOTO CBITY:
C. A. Kpxemunckwmii [10], b. I1. I[Tapumberon
[11], B. b. Patinos [12], M. 1. Xireposuu [13],
B. T. barpakos [14], ®@. JI. I'tekens [15] Ta iH.

OavH 13 MEpPCHEeKTHBHUX  HAIPSMKIB
YIAOCKOHAJICHHS 3MCHIIICHHS ~ TEPMIiHIB
HaOopy MIIHOCTI OeTOHOM. 3a HOpMaJbHUX
YMOB TBEPJiHHS Ha TMOBITPi y BOJOrOMY CTaHIi
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OCTOH OTPUMYE PO3PaXYHKOBY MIIIHICTh Yepe3

28 1i6 (puc. 2) [16].
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TpuBanicTe BUTpUMYBaHHSA, Aib

Puc. 2. I'pagpix nabopy miynocmi bemonom

Miupicts betony, Mlla

45,10

Tpuesanicts EMTPUMYBaHHA, Oib

Puc. 3. I'paghix smiwenns nabopy miynocmi 6emoHoM 3a AKMUBayii yeMeHmHoI CyCneHsii 8 eneKmpoMacHImHOMY NOJi

Jloriyno, MmO  JEMOHTaX  OMATyOKH
BUKOHYETbCS paHille, Hixk 6eToH Habepe 100 %
MIIHOCTi. 3TiIHO 3 HOPMATUBHHUMH [IFOUUMHU
JOKYMEHTaMU MiHIMalbHa MIIHICTE O€TOHY
HE3aBAHTAXXEHUX MOHOJIITHUX KOHCTPYKIIIN ITiJ|
yac po3nanyOJIeHHS MOBEPXOHb JIOPIBHIOE
0,2...0,3 MIla ans BepTUKaIBHUX KOHCTPYKIIH,
32 yMoBU  30epexxkeHHs  dopmm, Ta
ropuzoHTanbHUX  70..80 %, 1m0 mopiBHIOE
6mau3sxo 0,8 MITa.

OCHOBHI TIOKa3HHKH SIKOCTI OETOHHOT
cymimii i OeTOHy MOBHHHI BUTPUMYBATHCS 1
KOHTPOJIIOBATHCS, y T. Y. MIIHICTh O€TOHY (Ha
MOMEHT po3nanyoneHHs KOHCTPYKIIii)
nmoBuHHI Oyt He Menme 3,5 Mlla mus
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apMOBAaHUX HECHUX KOHCTPYKINH, aje He
mentre 50 % MpoeKTHOT MIITHOCTI.
BinnoBimHO  BepTHKaNbHI  KOHCTPYKIIi

MOXHO PO3MayOoBaTy yepe3 2 100w, a och
TOPU3OHTANIBHI, TaKi SK IUIMTH TEPEKPUTTS,
aume uepe3 15 mi0. Pyx poOiTHHKIB 1O

TOPU3OHTANBHIN  MOBEpXHI  3a0ETOHOBAHMX
KOHCTPYKLIA 1 BCTAHOBJIICHHUX OMaTyOHUX
KOHCTPYKIIii, pO3TanoBaHNX BUIIIE,
JIO3BOJISIETBCSL  MICHIL  JTOCATHEHHS OETOHOM

MirHOCTI He MeHie 1,5 MITa.

OTOX THUTaHHA MPHUCKOPEHOTO HAOOPY
MIITHOCTI OETOHOM Iy’Ke aKTyaJlbHe B yMOBax
PUHKY OPCHIU ONaTyOKH.
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Puc. 4. Bzaemosanesicnicmos noxkasnuxie egpexmugrnocmi (mexmonoziunocmi) ma napamempis 06’ekma

PesyabraTn  nmochiigxennsa.  [Ipomec  MOXIMBOCTI  JAEMOHTaXy  TOPU3OHTAIBHUX
MIPUCKOPEHHS TBEP/iHHS OCTOHY HEOJHOPa30BO  onmanyOHHX cucteM. CKOpPOYCHHsS CTPOKIB
pO3IIIsIIaBCs B HayKOBHX mpamsix  BUKOPUCTaHHS onanyOKku BIJIMTOB1THO
I1. B. KpuBenka, JL L. JIBOopkiHa,  TMPOTHO3yE  3MEHIIEHHA  BCIX  TEXHIKO-
M. A. Canunpkoro Ta iH. [17]. €KOHOMIYHUX TOKa3HUKIB, TAKOX CKOPOYECHHS

Sxmo B3gtu pocsig T. M. Jlybosa, 1100 TPUBAJIOCTI OyMIBHUIITBA T4, BIAMOBIIHO,
aKTUBAaLii LIEMEHTHO1 cycnensii B MIBUAIIUN TpUOYTOK 3aBASKU paHHIA 31adi
€JICKTPOMATrHITHOMY oJTi Ta Woro  o0’eKkTa B €KCIUTyaTalilo.
eKCIICpUMEHTAJIbHI JIaHi, IO CBiAYaTh MPO BucnoBku. IIpoaHanizoBaHO HaBYaJlbHO-
MBUAMWNA HAOIp MINHOCTI TOPIBHSHO 3  HOPMATHBHY Ta  JOBIAKOBY  JITEpaTypy.
HOPMAaTUBHOIO  MporHo3oBaHe miaBumieHHs  CdopMynboBaHO chepy MOTATTBIITUX
MIIIHOCTI  CTAHOBUTh MaKCHMalbHO 28 %.  mociikeHb (puc. 4).

BignoBigHo, MOXJIHMBE ¥ paHilie 3HATTSA 3anpomnoHoBaHO MUTSIXH 3MCHIIICHHS
onajgyOHMX CHCTEM, KOJW OETOH MJOCSTHE OCHOBHHUX TEXHIKO-€KOHOMIUYHUX ITOKA3HUKIB.
HOPMATHUBHOTO  3HauYeHHsA g 3HATTS  JloBemeHo JIOTTLThHE TEOpETHUYHE
onaimyOKH. OOIpYHTYBaHHS MOJAJIBIINX OOYUCIIIOBAIBHUX

[Ticns HaBeAGHHS BCIX TEOPETUYHUX  EKCIIEPHMEHTIB.
BUKIIQJIOK y TpadidyHOMY BHIJIAII  YITKO
NPOTEXKYETHCSI CKOPOYEHHS TEPMIHIB  IIOJO
CIIMCOK BUKOPUCTAHUX JI’)KEPEJI
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