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Kramidikamiitna HaykoBa mparisi Ha IpaBax PyKOIHUCY.

HMucepranist Ha 3000yTTSI HayKOBOro CTyIEHs JoKkTopa (Quiocodii 3a
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Huceprauiitna poOoTa NpHUCBAYEHA BHUPIMICHHIO MPOOJEMU NPULIBUIICHHS
TEPMIiHIB 3BEJICHHS MaJIOTIOBEPXOBUX KapKACHUX OyAiBEh MUISIXOM OOIPYHTYBaHHS Ta
yIOCKOHAJIEHHS! TEXHOJIOTii BIAIITYBaHHS CTOBMYACTHX (YHIAMEHTIB KapKaCcHUX
Oy[1BEJIb 3 MOHTaXEM KOJIOH JUIsl (pOPMYBaHHSI MOHOJIITHUX CTAaKaHIB.

Po3kpura akTyasbHICTH TTPOOJIEMH, sIKA TOJATAE Y MOTPeO1 301IbIIEHHS 00CATY
KapKaCHUX MaJIONIOBEPXOBUX OyiBENb, NIEPEBAKHO 13 3a711300€TOHHUX KOHCTPYKIIIH
3aBOJICBKOTO BHUTOTOBJEHHSA. OmHUM 3 NUISIXIB BUPIMICHHS i€l  TpoOieMu
3aMpONOHOBAHO TOIIYK Ta OOIPYHTYBAaHHS TaKOI0 KOHCTPYKTHBHO-TEXHOJIOTIYHOTO
pimienHst (KTP) croBmuactux (yHaameHTIB, ke O JO3BOJMIO CYTTEBO 3MEHILIUTH
TPYJIOMICTKICTh Ta TMIJBUIIUTH TPOAYKTUBHICTH MPOIECIB 3BEJICHHS KapKacCHUX
Oy/liBEJb.

AHai3 JiTepaTypHHUX JKEpEN Ta BIIOMOIO MPAKTUYHOTO JOCBIY MOKAa3aB, IO
1i€r0 mpobiieMor0 3aimanucs OaraTo BUYEHMX 1 NPaKTHUKIB. BiamideHo, 1mo y
NPOAHATI30BAHUX MPALAX pPO3IJISIHYTO OCHOBHI AacCleKTH 3BEICHHS KapKacHUX
OyniBenb, a came Pi3HI 00 €MHO-TIJIaHYBaJIbHI Ta KOHCTPYKTHBHI DIIICHHS.
Biag3znaueHo, 110 BUKOHAHHS KapKaCHUX MAaJIONOBEPXOBUX OyniBenb 13 301pHUX
3a11300€TOHHUX KOHCTPYKUINA 3aliMae NepenoBl MO3WLII y CBITOBIM MpakTHIl, Yy
MOPIBHSHHI 3 MOHOJITHUMH Ta 301pHO-MOHOJIITHUMH PIIICHHSMH.

[[Iupoke 3acToCyBaHHs 301pHUX KOHCTPYKI[iH TTOB’S3aHO 13 BITHOCHO HEBEIUKOIO

KUTBKICTIO TIPOIIECIB 1 omeparliii, 6e3nocepeIHr0 Ha OyNiBEIPHOMY MailIaHYUKY, 110



3MEHIIIYE TPYJIOMICTKICTh MOHTaXy Oy/iBelb, 3MEHIIYE BIUIMB HABKOJHUIIHHOTO
cepeZIOBUIIA HAa TEPMIHU 3BEJICHHS Ta MiBUIIYE SKICHI XapaKTePUCTUKU Oy TiBEIb.

3a pesyipTaTaMu TaKOTO aHajizy OyB BHU3HAYeHUW OO0 €KT IOCHIKEHHS Y
BUTJISI/II TEXHOJIOTTT MOHT)KY MaJIONIOBEPXOBHUX KapKACHUX OyMiBENb 3 TEXHOJOTIEIO
yJIAITyBaHHS CTOBMYACTHX (DYHIAMEHTIB CTAKaHHOTO THITY.

Ha mincrasi mposenenoro anamsy KTP croBmuactux ¢(yHaaMeHTIB, siki Ha
ChOTOJHI BHUKOPUCTOBYIOTH JUIsl 3BEJICHHS MaJIONOBEPXOBUX KApKACHUX Oy/iBelb,
3po0JIeHO MPUIYIEHHS Mpo Te, o cepen Bimomux KTP dyHaaMeHTIB iICHYIOTh Takl
BapiaHTH, SKI BiJIOBIJAIOTh MOCTABJICHIM METI JOCIIKeHHS. BiamoBimHo mo miel
po060ouoi TinmoTe3n oOpaHa MeTa TOCTIKEHHS — MOITYK e(PEKTUBHOTO TEXHOJIOTTYHOTO
pILIEHHS BJAIUTYBAaHHS CTOBIYACTUX (PyHIAaMETIB, K€ BIANOBIAAIO O MIHIMANbHIN
TPYJOMICTKOCTI Ta MaKCHUMaJlbHIH MPOAYKTHUBHOCTI IMPOIECY 3BEICHHS KapKacHUX
OyniBeb.

Pesynbrarom momyky BiamoimHoro KTP Oyno 3ampomoHoBaHo BijoMuii 3a
ABTOPCHKUM CBIJIOIITBOM Ha CIOCIO MOHTa)XXy KOJIOH (BHHAaxij HAJIEKUTh KOJEKTHUBY
aBTOpIB, cepel SKUX KEPIBHUK JAHOTO IOCTIKEHHS — J-p. TeXH. HayK, Mpod.
I'ennaniik  TOHKAUYEEB). Bianopigao nm0 HOBU3HH ((OpMYyJIH BHHAXOMIY)
chopMyIbOBaHUN MpPEIMET MOCHIKEHHS — TPYJIOMICTKICTh Ta MNPOAYKTHUBHICTb
TEXHOJIOTTYHUX MPOLECIB yIAIITyBaHHS CTOBIIYACTUX (PYH/IAMEHTIB CTAKAHHOT'O TUITY
3 MOHTaXeM KOJIOH JUIsl (pOPMYBaHHSI MOHOJIITHUX CTaKaHIB.

Po3po6ieHo MeTOAuKY JOCHIDKEHHS Ta O0OpaHi  BIiAMOBIAHI  METOAH
TOCTIKEHHS, JO0 SKUX BIJHECEHI: OIMWCOBUN, MOPIBHSUIBHUIN (31CTaBICHHA W
NPOTUCTABIICHHS),  ©KCIEPTHOI  OIIHKM, METOAM  EKCIEPUMEHTAIbHOrO M
OpraHi3aliifHO-TEXHOJOTTYHOIO  MOJEIIFOBAaHH, CUCTEMHO-CTPYKTYPHOTO 1
CTATUCTUYHOTO aHANI3y Ta CHHTE3y TEXHIYHHX PIIIeHb;, TEOpii MHOXHHH 1 Teopii
HMOBIPHOCTI.

Jlyist oOTpyHTYBaHHS Ta YJIOCKOHAJICHHS TEXHOJOTIi BIAIITYBAHHS CTOBITYACTUX
dbyHIaMEHTIB KapKacHUX OyaiBeIb 3 MOHTaXEM KOJIOH sl hOpMYyBaHHSI MOHOJIITHUX
CTaKaHiB MPOBEJECHO CUCTEMATU3AllII0 Ta JOCHII)KEHHS! YAHHUKIB, 1110 BIUIMBAIOTh Ha
edexTuBHICTH 1Ib0T0 BapianTy KTP y mopiBHSHHI 3 iHIIMMU BapiaHTaMH, SSKUX OyJI0

3HANIEHO BEJTUKY KUIBKICTb.



Jlns  copolieHHs MpoIecy  JOCHIIKEHHS HUISXOM  BigOopy  00’€KTiB
peACTaBHUKIB 0OpaHi kpuTepii oriHtoBaHHs BapianTiB KTP ¢yHaameHTiB, 10 AKux
BIJTHECEHI:

1) mapameTpu IJIaHYBaJbHUX Ta KOHCTPYKTUBHUX PIIICHb KApKACHUX OYyTiBEIIb;

2) mapamMeTpu KOHCTPYKTHBHHX PIIlICHb CTOBITYACTUX (DYH/IAMEHTIB:

3) KiBKICTH omepamii (i) mporecy BiamTyBaHHS (DyHIaMEHTY Ta MOHTaXY
KOJIOH;

4) TeMIl BUKOHAHHS OIEpaIlii Ta IX BiAMOBIAATIbHICTS;

5) KiJgBbKICTh Ta TPUBANICTh TEXHOJIOTTUHUX MIEPEPB Ha BUKOHAHHS IPOIIECY;

6) MOKJIMBICTh BUKOHAHHS IIPOIIECIB B YMOBAX KOTJIOBaHY i3 PIBHEM IPYHTOBHX
BOJI, 1110 PIBHUI a00 BUIIMI BIAMITII IHA KOTJIOBaHY;

7) BUTpaTH Ha TPAHCIOPTYBAHHS KOHCTPYKIIIH 1 MaTepiaiiiB Ha 00'€KT;

8) BUKOpPUCTAHHS KpaHy 3 OLIBIIOK MOTYXHICTIO IPU MOHTaXI1 (DYHIaMEHTIB;

9) BIUIMB TEMIIEPATypPHUX YMOB HABKOJHIIHBOTO CEPEJOBUINA Ha TEPMIiHH
Ty>KaBJIeHHs] OCTOHHOI CyMIlIlll Ta TPUBAIICTh TEXHOJIOTTYHUX TIEPEPB,;

10) YyacTKa KaliTaJIbHUX BKJIaJleHb Ha peam3anio KTP Ta ixmi.

3a mepepaxoBaHMMHU KPUTEPISIMA BHKOHAHO OliHIOBaHHA HactynmHux KTP
(GbyHIaMEHTIB: 301pHOT0 CYUJILHOTO THUITY, 301pHOT0 CKJIAJEHOr0 TUIY, MOHOIITHOTO,
301pHO-MOHOJITHOTO 31 30IpHUM CTakaHOM Ta MOHOJITHOK IUIMTOI, 30ipHO-
MOHOJIITHOTO 31 301pHOIO IUIUTOO Ta MOHOJIITHUM CTaKaHOM, SIKHi (DOPMYETHCS MiCIIsI
MOHTaXy KOJIOHH.

OmiHtoBaHHS BUKOHYBAJOCS 3a METOJOM pPO3MIIIEHHS TPHOPITETIB. 3a
pe3yJibTaTaMu OIliHIOBaHHA Oynu BifiOpaHi, sk mpioputeTHi, Bapiantu KTP
dbyHIaMEHTIB JIS MOJAIBIIOT0 JOCHIIKEHHS. 30KpeMa: 301pHI CKJIAJEHOTO THILY,
301pHO-MOHOJIITHI 31 30ipHAM CTaKaHOM Ta MOHOJIITHOIO IIJTUTOX0, 301pHO-MOHOJIITHI 31
301pHOIO0 TUIMUTOI0 Ta MOHOJITHUM CTaKaHOM, SIKMM (OpMyeTbCs MICIAS MOHTaXy
KOJIOHH.

Haii0inpm BIIMBOBUMH (paKTOpaMH Ha 3MIHY KPHUTEPIiB TPYIOMICTKOCTI Ta
MPOJAYKTUBHOCTI ITPOLIECIB BUSIBJIEHI: KUIbKICTh ONIE€palii (/11i1) mpoIiecy BiIallTyBaHHS

dbyHIaMEHTY Ta MOHTaXXy KOJIOH; KUTbKICTh Ta TPUBAIICTh TEXHOJIOTTYHHUX TEPEPB HA



BUKOHAHHSI TIOBHOTO KOMIUIEKCY [Iiif; BIUITMB TEMIEpaTypu TOBITPS Ha TEPMIHH
Ty>KaBJIeHHsI OETOHHOI CyMIIlll MMPU BJIAMITYBaHH1 (DYHIaMEHTY Ta MOHTaXXY KOJIOH.

s popmyBanHs ekcriepuMeHTanbHuX Mojenein KTP pynnamenTiB po3rasHyTo:
KOHCTYKTHBHI DIIICHHS CKJIAJOBUX €JIEMEHTIB (QyHIaMeHTy (TJIUTHI YaCTUHU Ta
CTaKaH); HaBaHTAXXEHHS Ha (PyHJAMEHT K BiJ BJIACHOI Bard KOHCTPYKIIii, TaKk 1 BiJ
30BHIIIHIX 3MIHHHUX (hakTopiB. Ha mijicTaBi BiANMOBIIHUX PO3PaXyHKIB 3 ypaxyBaHHSIM
I'PYHTOBUX yMOB Oy/1iBeJIbHOTO MaiijaHuuka (piBEHb IPYHTOBUX BOJI, XapaKTEPUCTUKU
IPYHTY) 3HaWJEHl XapaKTepHI T€OMETPUYHI PO3MIpU €JIEMEHTIB (PYHIaMEHTIB IO
BiIiIOpaHMX BapiaHTax Il KapKacHUX OyAWHKIB (po3rysimanucs OymiBil A0 I ATH
MTOBEPXiB).

3a pe3yapTaTamMH OTJISIIy HOPMATHBHHUX JTOKYMEHTIB IO BHU3HAUYEHHIO HOPM
BUTpAT Ipalll 1 HOPM 4Yacy Ha BUKOHAHHS OyJIBEJIbHUX IMPOIECIB BCTAHOBJICHO, IO
ICHYI0Yl HOPMH HE MOXYTb OyTH BUKOPHUCTAaHI JUJISl TOCHIJIKEHHS TPYAOMICTKOCTI Ta
TPUBAJIOCTI MPOIIECIB BIAMITYBaHHS (yHIaMEHTIB. bys0 3anpornaHoBaHO BUKOPUCTAHHS
METO/1y LIJIOYMCIOBOTO HOPMYBAHHS, JUIsl SIKOTO MPOLIECH PO3WICHOBYIOThH Ha orepartii
1 ii.

B 3arasbHOMy TEXHOJOTIYHOMY TIOTOIl 3BEICHHS KapKacHOi OymiBii
TE€XHOJIOTITYHUN TMOTIK BJIAIUTYBaHHSA (YHAAMEHTIB TICHO MOB’SI3aHUM 3 MOTOKOM
BJIAIITYBAHHS KOTJIOBAHIB (IIPOLIECH PO3POOKH IPYHTY, MIAITOTOBKK OCHOBH, 3BOPOTHOI
3aCUNKM Ta YUIUIbHEHHS TIPYHTY Ma3yX (QyHAAMETiB) Ta 3 TMOTOKOM MOHTaXy
KOHCTPYKI[IM KapKacy (MOHTaK KOJIOH IEPIIOTO SIPYCy, PUTEIIB, IUIUT IEPEKPUTTS 00
HOKPUTTA Towi0). Tomy crHoyaTky OyJi0 BHOKPEMJIEHO TIIOTOK BJIAIITYBaHHS
dbyHIaMeTIB, JI IKOTO MPOBEJICHI TOCTIHKEHHS TPYAOMICTKOCTI MPOIIECIB.

Jlns xoxkHoro excnepumentanbHoro KTP QyHIaMeHTy BHU3HA4Y€HO CTPYKTYpY
MPOIIECIB Ha PIBHI omepamii 1 1ii, TpoBeACH! JOCTIHKECHHS TPHBAJIOCTI BUKOHAHHS
CKJIAJJOBUX TMPOIECIB Ta PpoO3poOJeHl ChemiadbHl MATPUIll 10 BHU3HAYEHHIO
TPYIOMICTKOCTI TipotieciB BianoBigHo 10 KTP dhyngamenTis.

3HalifieHl 3aJIEKHOCTI TPYIOMICTKOCTI TPOLECIB BiJi YWHHHKIB: KUIBKICTh
onepauii (aiif) mpouecy BIAaITyBaHHA (yHAAMEHTY Ta MOHTaXy KOJIOH; KUIBKICTh Ta
TPUBATICTh TEXHOJIOTIYHHUX IEpPEPB HA BUKOHAHHS TMOBHOTO KOMIUIEKCY Jiif; BIUTUB

SMMOBHX YMOB Ha BJIAINITYBAHHSA (byHI[aMeHTy Ta MOHTA)XXy KOJIOH.



Y Mexax MOCHIKeHHs MPOBEACHO aHali3 TPYAOMICTKOCTI TEXHOJOTTYHUX
MPOIIECIB BJIAIITYBAaHHS (yHIAMEHTIB Ta MOHTaXY KOJIOH y KapKacHUX OymiBIISX.
TexHOJIOr1YH1 TPOIIECH PO3WICHOBAHO HA CKIIAJOBI omepailii Ta KOMIUIEKCH ii,
BUKOHAHO HOPMYBAHHS €JIEMEHTIB IPOLECY METOJIOM LIJIOUMCIOBOIO HOPMYBAHHS Ta
3I1HCHEHO CUHTE3 BUTPAT Ipalli Ha BUKOHAHHS BCHOTO KOMILIEKCY POOIT, 10 JO3BOJIUIO
BU3HAYUTH HOPMATWMBU BUTPAT Mpali IS MOAEITIOBAHHS TEXHOJIOTIYHUX MPOLECIB.
Pe3ynbpraTtu qociikeHb JO3BOJIMIM OOTPYHTYBAaTH HOBE TEXHOJOTIYHE PIIICHHS, SKE
3a0e3reuye 3HIKEHHST TPYAOMICTKOCTI mporieciB Ha 20-30 % mopiBHSHO 13 BiIOMOIO
TEXHOJIOT1€10 301PHO-MOHOJIITHOTO BIAIITYBAHHS CTOBMUACTUX (yHIAMEHTIB.

JlocmKeHHST MPOYKTUBHOCTI TMPOIECIB BUKOHAHO HAa MOJESAX OpraHizaiii
POOIT MepIIOro Apycy KapKacHUX OyJiBelIb 13 ypaxXyBaHHSIM 3MIHHUX IJIaHYBaJbHUX Ta
KOHCTPYKTHUBHHUX MapaMeTpiB, 110 JO3BOJIHIIO OTPUMATH MacCUB JaHUX MPOJTYKTUBHOCTI
Ta BU3HAYUTU PalllOHAJIbHI 00JIACTI 3aCTOCYBaHHS PI3HUX TEXHOJIOTYHUX BaplaHTIB.
3anponoHOBaHe TEXHOJIOTIYHE PINICHHS BJIAINTYBAaHHS CTOBMYACTHX (YHAAMEHTIB 13
MOHTaX€M KOJIOH JJig (OpMYyBaHHS MOHOJIITHUX CTaKaHIB 3a0e3leuye MaKCUMaJIbHY
NPOAYKTHBHICTh 3aBISKH BHUBEJICHHIO TEXHOJOTIYHMX TEpPEpB 3a MEXKI KPUTHIHOTO
NUIAXY, 3JIMIIAI0YA Ha HOMY JIMIIIE MOHTaXKHI OTepartii.

JlocnipkeHo BIUTMB 30BHIIIHBOI TEMIIEpaTypy Ha MPOAYKTHUBHICTH IPOLIECIB, 3a
pe3yapTaTaM SIKOTO BCTaHOBJIEHO, IIO0 IpH TeMmreparypax Hmwkue 15 °C mepeBaru
HOBOT'O TEXHOJOTIYHOTO PIIIEHHS 3HAYHO 3POCTAIOTh, TOJ1 K Y HOPMaJIbHUX YMOBAaxX
BUTpUMKH OeTony (15-25 °C) npoayKTUBHICTb TeXHOJOT11 30UbIIy€eThes Ha 15-20 %,
10 CIIPUsi€ MPUCKOPEHHIO BITHOBJICHHS )KUTIOBOTO (hOHITY.

BusnayeHo mpiopuTeTHI HampsMH MOAAIBIIUX  JOCHIIXKEHb, 30KpeMa
NIJBULLIEHHS PIBHS MEXaH13allil MPOLIECIB BIAIITYBaHHS CTOBMYACTUX (YHAAMEHTIB Ta
MOHTa)Xy KOHCTPYKIII KapKacHUX OyJiBelib, a TAKOX 3aCTOCYBaHHS PE3yJIbTATIB JJIs
OJIHOIIOBEPXOBHUX Ta 0AraToONOBEPXOBUX OYIBENb 1 IVIMTHUX MOHOMITHUX (QYHIAMEHTIB
13 KOJJOHHUMHU BYy3J1aMu Ui (GOpMyBaHHS MOHOJIITHUX CTaKaHIB.

3a HayKOBY HOBU3HY OTPUMAHUX PE3YyJIbTATIB BBAKAETHCS HACTYITHE:

énepuie BUSBIICHI 3aJI€KHOCTI TPYIAOMICTKOCTI Ta MPOAYKTHBHOCTI IPOLECIB

BJIAIITYBAHHS CTOBMYACTUX (DYHIAMEHTIB CTaKaHHOTO THWITY BiJl KOHCTPYKTHBHHUX

napaMmeTpiB KapkacHUX OyaiBenb 1 (QYHAAMEHTIB, CTPYKTYPHUX CKJIQJOBUX



TEXHOJIOTIYHHUX MPOIIECIB Ta YMOB PEAIbHOTO OTOYCHHS, 110 JO3BOJIUIIO OOTPYHTYBATH
e(eKTUBHICTh Ta cepy 3aCTOCYBaHHS TEXHOJIOTI yIalTyBaHHS 301pHO-MOHOIITHUX
¢yHIaMEHTIB 3 MOHTaXEM KOJIOH g (GOpMyBaHHS MOHOJITHUX CTaKaHIB
CTOBMYACTHUX (HYHIAMEHTIB;

YOOCKOHAleHa TEXHOIIOTisI 3BeJeHHS 30ipHHX KapKacHUX MAalIOTIOBEPXOBUX
OyZiBeJb MIJIXOM PO3POOKH KOHCTPYKTUBHO-TEXHOJOTTYHOTO PILIEHHS! KOHAYKTOpa-
onayyOKH IS TUMYACOBOTO 3aKpPIMJIEHHS 1 BUBIPSIHHS KOJIOH Ta sl (hOpMYyBaHHS
MOHOJIITHUX CTaKaHI1B 301pHO-MOHOJITHUX CTOBIMYACTUX (PYH/IaMEHTIB,;

ompumMana nooaibwiuli po3eumox Teopis OyNiBEJIbHHX MpPOIECiB B YaCTHHI
METO/IB 3BEJCHHS 301pHUX KapKaCHUX MaJIONOBEPXOBUX OyaiBeIb Ta TEXHOJOTII
yJIAIITYBaHHS CTOBITYACTUX 301pHO-MOHOJITHUX (PYyH/IAMEHTIB.

[IpakTryna 3Ha4yymiicTb pPoOOOTH TMOJNSTae y TOMY, WO BIPOBAIKECHHS
YIOCKOHAJIEHO1 TEXHOJIOT1i 3Be/IeHHsI 301pHUX KAPKACHUX MaJIONOBEPXOBUX OyAiBENb
3 MOHTQXEM KOJIOH TEPIIOTo sipycy OymiBimi /it (OpMyBaHHS MOHOJIITHUX CTaKaHIB
CTOBIMUACTUX (YHIAMEHTIB JO3BOJISIE TMPOEKTYBAIBHUKAM PO3POOJIATH BIIOBIIHI
TEXHOJIOT14HI KapTH.

KarouoBi cioBa: OyJiBHUIITBO, KOHCTPYKTHBHO-TEXHOJOTIYHI PIIICHHS,
OpraHizaliifHO-TeXHOJIOT14HI PillIeHHs, KapKacHi OyJiBJli, (yHIAMEHTH, HOPMYBaHHS

qacy, 3eMJIIHI poOOTH, MOHTaK, OETOHYBaHHSI, TPYIOMICTKICTb, IPOAYKTHUBHICTb.
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Nosach, K.V. Technology of Installation of Columnar Foundations of Frame
Buildings with Column Assembly for the Formation of Monolithic Sockets. —
Qualification scientific work in manuscript form.
Dissertation for the degree of Doctor of Philosophy in the specialty 192 “Construction
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The dissertation is devoted to addressing the problem of accelerating the
construction timelines of low-rise frame buildings by substantiating and improving the
technology of installing columnar foundations of frame buildings with the assembly of
columns for the formation of monolithic sockets.

The relevance of the problem is revealed, which lies in the need to increase the
volume of low-rise frame buildings, primarily made of factory-precast reinforced
concrete structures. One of the solutions proposed is the search for and justification of
a structural-technological solution (STS) for columnar foundations that would allow a
significant reduction in labor intensity and an increase in productivity in the
construction of frame buildings.

The analysis of literary sources and known practical experience showed that this
problem has been studied by many scientists and practitioners. It was noted that the
analyzed works considered the main aspects of frame building construction, namely
various volumetric-planning and structural solutions. It was also noted that the
construction of low-rise frame buildings using prefabricated reinforced concrete
structures occupies leading positions in world practice compared to monolithic and
prefabricated-monolithic solutions.

The wide application of prefabricated structures is associated with a relatively
small number of processes and operations performed directly on the construction site,
which reduces the labor intensity of building assembly, decreases the influence of the
surrounding environment on construction timelines, and improves the quality
characteristics of buildings.

As a result of such analysis, the object of research was determined as the
technology of erecting low-rise frame buildings with the technology of installing
socket-type columnar foundations.

Based on the conducted analysis of structural-technological solutions (STS) for
columnar foundations currently used for the construction of low-rise frame buildings,
it was assumed that among the known STS of foundations there exist options that
correspond to the goal of the research. According to this working hypothesis, the

research objective was chosen — the search for an effective technological solution for



the installation of columnar foundations that would correspond to minimal labor
intensity and maximum productivity of the frame building construction process.

As a result of searching for a suitable STS, a solution was proposed known from
the author’s certificate on the method of column assembly (the invention belongs to a
team of authors, including the supervisor of this research — Dr. of Technical Sciences,
Prof. Hennadiy Tonkacheyev). In accordance with the novelty (formula of the
invention), the subject of the research was formulated as the labor intensity and
productivity of technological processes for the installation of socket-type columnar
foundations with column assembly for the formation of monolithic sockets.

A research methodology was developed and appropriate research methods were
selected, which include: descriptive, comparative (comparison and contrast), expert
assessment methods, methods of experimental and organizational-technological
modeling, system-structural and statistical analysis and synthesis of technical
solutions; as well as set theory and probability theory.

To substantiate and improve the technology of installing columnar foundations of
frame buildings with the assembly of columns for the formation of monolithic sockets,
a systematization and study of factors affecting the efficiency of this STS option were
carried out in comparison with other options, of which a large number was found.

To simplify the research process by selecting representative objects, criteria for
evaluating the STS variants of foundations were chosen, which include:

1. Parameters of the planning and structural solutions of frame buildings;

2. Parameters of the structural solutions of columnar foundations;

3. The number of operations (actions) in the process of foundation installation and
column assembly;

4. The pace of performing operations and their responsibility;

5. The number and duration of technological pauses during the execution of the
process;

6. The possibility of performing processes under conditions of an excavation with
a groundwater level equal to or higher than the bottom of the excavation;

7. Expenditures for transportation of structures and materials to the construction

site;



8. The use of a crane with greater capacity during foundation installation;

9. The influence of ambient temperature conditions on the setting time of concrete
and the duration of technological pauses;

10. The share of capital investments required for the implementation of the
STS and others.

Based on these criteria, the following STS variants of foundations were evaluated:
prefabricated solid type, prefabricated composite type, monolithic type, prefabricated-
monolithic with prefabricated socket and monolithic slab, and prefabricated-
monolithic with prefabricated slab and monolithic socket formed after column
installation.

The evaluation was performed using the priority placement method. As a result of
the evaluation, the STS variants of foundations selected as priorities for further
research were identified. In particular: prefabricated composite type, prefabricated-
monolithic with prefabricated socket and monolithic slab, and prefabricated-
monolithic with prefabricated slab and monolithic socket formed after column
installation.

The most influential factors affecting the changes in labor intensity and
productivity criteria of the processes were identified as: the number of operations
(actions) in the process of foundation installation and column assembly; the number
and duration of technological pauses for performing the full set of actions; and the
influence of air temperature on the setting time of concrete during the installation of
foundations and column assembly.

For the formation of experimental models of STS foundations, the structural
solutions of the constituent elements of the foundation (slab parts and socket) were
considered, as well as the load on the foundation both from the self-weight of the
structure and from external variable factors. Based on the relevant calculations taking
into account the soil conditions of the construction site (groundwater level, soil
characteristics), characteristic geometric dimensions of foundation elements were
determined for the selected variants for frame buildings (buildings up to five stories

were considered).



As a result of reviewing regulatory documents on determining labor expenditure
norms and time standards for performing construction processes, it was established that
existing standards cannot be used for studying the labor intensity and duration of
foundation installation processes. The use of the integer normalization method was
proposed, in which processes are decomposed into operations and actions.

In the general technological flow of erecting a frame building, the technological
flow of foundation installation is closely related to the excavation flow (processes of
soil development, base preparation, backfilling, and compaction of foundation pits) and
to the structural assembly flow (installation of first-tier columns, beams, floor or roof
slabs, etc.). Therefore, the foundation installation flow was first isolated, and the study
of labor intensity of the processes was conducted for it.

For each experimental STS foundation, the structure of processes at the level of
operations and actions was determined, studies of the duration of constituent processes
were conducted, and special matrices were developed to determine the labor intensity
of the processes according to the STS variants of foundations.

The dependencies of labor intensity of the processes on the following factors were
identified: the number of operations (actions) in the process of foundation installation
and column assembly; the number and duration of technological pauses for performing
the full set of actions; and the influence of winter conditions on foundation installation
and column assembly.

Within the scope of the study, an analysis of the labor intensity of technological
processes for foundation installation and column assembly in frame buildings was
conducted. Technological processes were decomposed into constituent operations and
action complexes, the elements of the process were standardized using the integer
normalization method, and the total labor expenditure for performing the entire set of
tasks was synthesized, which allowed the determination of labor norms for modeling
technological processes. The results of the study made it possible to substantiate a new
technological solution, which provides a reduction in the labor intensity of the
processes by 20-30% compared to the known prefabricated-monolithic technology of

columnar foundation installation.



The productivity of the processes was studied using models of the organization of
work for the first-tier of frame buildings, taking into account variable planning and
structural parameters, which allowed obtaining a data set on productivity and
identifying rational areas of application for different technological options. The
proposed technological solution for the installation of columnar foundations with
column assembly for the formation of monolithic sockets ensures maximum
productivity due to the removal of technological pauses from the critical path, leaving
only assembly operations on it.

The influence of ambient temperature on the productivity of the processes was
investigated, and it was found that at temperatures below 15 °C, the advantages of the
new technological solution significantly increase, while under normal concrete curing
conditions (15-25 °C), the productivity of the technology increases by 15-20%, which

contributes to the acceleration of housing stock restoration.

Priority directions for further research have been identified, in particular:
increasing the level of mechanization of the processes of installing columnar
foundations and assembling frame building structures, as well as applying the results
to single-story and multi-story buildings and slab-type monolithic foundations with
column nodes for the formation of monolithic sockets.

The scientific novelty of the obtained results is as follows:

For the first time, the dependencies of labor intensity and productivity of processes
for the installation of socket-type columnar foundations on the structural parameters of
frame buildings and foundations, the structural components of technological processes,
and real environmental conditions have been identified, which made it possible to
substantiate the efficiency and scope of application of the technology for the
installation of prefabricated-monolithic foundations with column assembly for the
formation of monolithic sockets in columnar foundations;

The technology of erecting prefabricated low-rise frame buildings has been
improved by developing a structural-technological solution of a conductor-formwork
for the temporary fixation and alignment of columns and for the formation of

monolithic sockets in prefabricated-monolithic columnar foundations;



The theory of construction processes has been further developed in terms of
methods for erecting prefabricated low-rise frame buildings and the technology of
installing prefabricated-monolithic columnar foundations.

The practical significance of the work lies in the fact that the implementation of the
improved technology for erecting prefabricated low-rise frame buildings with the
installation of first-tier columns for the formation of monolithic sockets in columnar
foundations allows designers to develop corresponding technological process charts.

Keywords: construction, structural-technological solutions, organizational-
technological solutions, frame buildings, foundations, time standardization,

earthworks, assembly, concreting, labor intensity, productivity.



