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AHAJII3 TPYAOMICTKOCTI I TPUBAJIOCTI HIPOLHECIB MOHTAXY
BJIOKIB CTPYKTYPHUX IIVIUT IIOKPUTTS I3 BUKOPUCTAHHAM
KPAHOBOI'O METOAY

Ilpoyec yxkpynuenns no eapianmy 6UKOHYEMbCA HA 30UpPATbHOMY CMEHOI, sKull
BIOHOCUMbCSL 00 OOJAOHAHHA MOHMANCHO20 OCHAWEeHHS. [l 6CIMAHOGNIEHHs. CMEeHOY
CHeyianbHO 20MyEmMbCs MAUOAHUUK Y GUSNIA0L 20PU3OHMAILHO CHAAHOBAHOL NOGEPXHI
semai. OCHO8Y MemoOuKu Cmauoensimo Oii, KI 6i0N0sioaomes CcmpyKmypi onepayii.
Ipoananizoeano 20106Hi npoyecu, He0OXIOHI MpuUAIOCmi ma MmMpYOOMICKOCHi
CMPYKMYPHUX HAUM ROKPUMMS GIAbHUM Memooom. Tpyoomicmkicms 6y0ieenvHoco
npoyecy BUSHAYAEMbCA 3A MeMmoOaMu MeXHIYHO20 HOPMYBAHHA Npoyecie ma 3a
MEMOOUKAMU XPOHOMEMPA#CHO20 cnocmepedicents. Ha niocmasi yux cnocmepedicens
PO3POONAIOMbCA HOPMAMUBU Y BUTAOT 2ATY3€6UX HOPM a0O0 THWUX 30IpHUKIE HOPM
sumpam npayi. Bumiproemvca mpydomicmxicme 6 1100—200, a HOpMA 8UMpam npayi €
NOXIOHOI 6I0 HOpM Hacy 3 Ypaxy8awHaM KIIbKOCmi 6uxouasyie. Busnaueno
NoMeHYitiHULL PO3BUMOK, AKULL 3a0e3nedumsd 3MeHUeHHA MPYOOMICKOCII MOHMANCHO20
npoyecy ma HaOAHHs MOHMAX’CY YukaiuHocmi 6 pobomax. Takodc 6y10 600CKOHAIEHO
TNEXHONOSTYHICMb ~ MOHMAMCY —~ CMPYKMYPHUX — NAUM — NOKpUms 3a  OONOMO2OH0
KOHCMPYKMUBHO—MEXHONO2IYHUX — piuleHb. Buxowano awmaniz  mpyoomicmxocmi i
mpusanocmi - npoyecie  MOHmaAdCy ONOKI@ CMPYKMYPHUX NAUM  NOKPUMMSA 34
sapiaHmamu KpaHogozo memoody MoHmadxcy. [lna 3abesneueHHs npuHyuny posenaoy
OyaU BKIIOUEHI Npoyecu MOHMANCY KONOH, MOHMANCY CMeHOI8, YKPYNHeHHs OJ0KI8,
Moumaoicy (niotiomy) O10Ki6 ma 6CmMaHosNeHHs | nepemiujenns kpauy. IlopisHwoeanns
sapianmie nepedbauac GKIIOYEHHA 00 po32nA0y NPoYecie  MOHMANCY KOIOH
(HapOWY8anHs1), MOHMAICY CMEHOI8, YKPYNHEHHS ONI0KI8, Moumaoicy (niouomy) 610Kie
ma 6CMAHOGIEHHA | NepeMijentss Kpamy abo MOHMANCHUX NiIOUOMHO—30UpATbHUX
MoOynie. Bci po3paxynku 6uKOHY8amucs y maobauunin ¢popmi ionosiono 0o gopmyiu
Bci  pospaxynku  300licHeno  3a  MemOOUKOIO  YINOYUCI068020 HopmyeauHs. 3a
pe3yIbmamamy aHanizy GUSHAYEHI 6CI CKIAO06I MPYyOOMICMKOCMI ma mpuearocmi
npoyecie, na niocmasi AKUx no6y008aHo epagixu 6UKOHAHHS NPOYecié YKPYNHEHHs |
MoHmMaxCy OOKI6 CIMYKMYPHUX NAUM NOKPUTMSL.

Kniouosi cnoea: mpyoomickocms, mpuganicmes, MOHmMAadic, CMPyKmMypHi naumu
noKpumms, 8i1bHUNL MemOO.

Beryn: TpynomicTkicTs OyZiBeNbHOrO IpOLECY BU3HAYAETHCS 33 METOAAMH
TEXHIYHOTO HOPMYBAaHHA IPOLECIB Ta 3a METOAUKAMH  XPOHOMETPAXKHOTO
criocrepexkerns [1]. Ha migcraBi mux crocrepexeHb po3poOJSIOTBCS HOPMATHBH Y
Burysini ['H abo iHmmx 36ipHUKIB HOPM BUTpaT mpani. BUMIpIOeTbCsS TpyIOMICTKICTh B
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JIIOJI-TOJ, @ HOpMa BHTpAT Ipalli € TOXIIHOIO BiJl HOPM Yacy 3 ypaxyBaHHIM KiJIBKOCTI
BUKOHABI[IB. BapiaHTH yKpyHmHEHHS i MOHTaXy CTPYKTYpHUX IUIMT IIOKPHUTTS HE €
tunoBuMH. [10 HUX HEBIOMI XPOHOMETPaXKHI JOCHTI/DKCHHS, TOMY OyJIO MPHUAHITO
PpIIIEHHS CKOPHCTATHCS BiZIOMOIO METOJHMKOIO IIIIOYHCIIOBOTO HOpMYBaHHS [2]. OcHOBY
METOJUKN CTAHOBIATH Mii, SIKI BIIIOBINAIOTH CTPYKTYpi omepaniii. ToMy Ha mepiiomy
eTarli aHai3y BU3HAYA€ThCS TEPEITiK JIiH 1Mo omeparisax i mporecax.

O0’exTn mociimkenns: TeXHONIOTIS YKPYHHEHHS i MOHTaXy CTPYKTYpPHUX IUIHT
MIOKPHTTSI TUTIOBHM METOJIOM.

Metomu pmociimkens Ilpomec yKpyHmHEHHS IO BapiaHTy BHKOHYEThCS Ha
30MpaIbHOMY CTEH[I, KUl BITHOCHTHCS X0 00JIagHaHHS MOHTaXXHOTO OCHaIIeHHs. J{is
BCTAHOBJICHHSI CTEHJIy CIEHiaJIbHO TOTYETHCS MaWJaHYMK y BHIJLIII TOPU3OHTAIBHO
CIUIAaHOBAHOI ITOBEpXHI 3eMii 3 I[IapoM ymIiabHeHoro medHs [3, 4]. Ha me6inb
BKJIAHAlOThCSl KIITMHM 3 JIepeB’SIHAX IOMNaN, SIKi BHCTAaBISIOTBCS  BIATIOBITHO
BEPTHKAIBHHX IUIAHYBAJILBHUX ITO3HAYOK 32 JIOIIOMOI0I0 I'€0JIe3NYHHX IpHiaziB. [lotim
Ha INNajdbHI KIITHHH BCTaHOBIIOIOTh 30HMpaibHUH cTeHA. KOHCTPYKTHBHO CTEHI
CKJIaJaeThes 3 ACKUIBKOX YacTHH (puc. 1).

PesyabTatn pociaimkenb Jlo yKpymHEHHS OJIOKIB BIIAIITOBYIOTH MOHOJITHI
3a1i300eTOHHI (yHAAMEHTH MiJ KoJOHH. DyHOAMEHTH BIAIITOBYIOTh 3 AHKEPHUMH
Oonramu. Y BapiaHTi BUIBHOTO MOHTaXY 13 BUKOPHCTAaHHAMH KpaHy KOJIOHA CYLIJIBHOTO
nepepizy (3BapHUIl JBOTABP).

Puc. 1. Cxema ykpymHEHHS OJIOKY CTPYKTYPHHUX ILTHT 15 X 24 m:
1 — 6ok 30MpaTFHOTO CTEHNY; 2 — CTPOIT;
3 — BiJmpaBHa MapKa CTPYKTYPHHX IUTUT

Crnoyatky MOHTYIOTh KOJIOHH (IJIsI aHAITi3y MPUHHATO KOJIOHH BHCOTO0 12 M), TOMY
YKPYIIHEHHSI B 30HI KOJIOH MPOBECTH HE MOXJIKMBO. CTEHIM pPO3MILIYIOTH MOpYd B
poOouiii 30HI BaHTAXKOIMIAWOMHOTO KpaHy. BiAMoBiIHO NPHHHATIH CXeMi MOHTaXy
notpibeH kpaH Oinbioi moryxHocTi. 1 aHanizy yMOBHO mpuiiHaTo kpaH LTM 1090
(puc. 2). Bara Omoka MOKpUTTA 3 HPOGHACTHIOM Ta YAaCTHHOIO OOJaJHAHHI s
NPHKJIAy CTAaHOBUTH 12 T, BUIIT CTpLIM KpaHy — 16 M, BUCOTa MiIiioMy raKy KpaHy —
24 m. [pu Takux mapamerpax BaHTaXOMIAHOMHICTb Kpana — 12,5 1. [S].
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Puc. 2. Cxema yKpynHEeHHs i MOHTaXy OJIOKY CTPYKTYPHHX IUTHT ITOKPHUTTS 15 X
24 M 3a 6a30BUM BapiaHTOM

TTopiBHIOBaHHS BapiaHTIiB mepenbayae BKIFOYCHHS O PO3MIISALY MPOIECiB MOHTAXKY
KOJIOH (HAapoOIIyBaHHsS), MOHTaXy CTEHIIB, YKPYIHEHHs OJIOKIB, MOHTaxy (Iimiomy)
OJIOKIB Ta BCTAHOBJIGHHS 1 IIepeMillleHHsI KpaHy ab0 MOHT)XHUX ITiJHOMHO—30MpabHIX
MoayiiB. Bei po3paxyHKH BUKOHYBaIUCS y TaOMM4HIN GopMi BiITOBIIHO 1O (HOPMYIIH.
ITporiec MOHTakKy KOJIOH 3aBBHIIKM 12 M BKJIIOYA€ TMigNPOLECH PO3BAHTAXKEHHS i
PO3KJIaaHHs, MOHTaXYy 1 3aKkpiruteHHs. CKIIaZoBUMH IMX IPOIECIB € 1il (omepartii).

BcTaHOBIIEHHS KpaHy CKJIaJa€ThCsl 3 HACTYITHUX JIiH:
W, 1 — min’i3/1 KpaHa Ha CTOSIHKY;
W, — BCTAHOBJICHHS MiJKJIAOK TTi]1 ONIOPH;
W 3 — BUCYBaHHS ayTpHrepiB Ta MPUBEJCHHS iX B pOOOYHI CTaH;
W, 4 — HaBilIyBaHHs CTPOIIIB Ha raK KpaHy;
W/ 5 — mepeBipka TOTOBHOCTi KpaHy 10 poOoTH;

Po3BaHTakeHHS 1 PO3KIIAJaHHsI KOJIOH CKIIAMA€ThCS 3 HACTYITHUX [Iii:

W, 1 — migiioM MOHTa)XHUKIB Ha TPAHCIIOPT;

W, , — mofava raKy KpaHa 10 KOJIOHH;

W, 3 — 3aXOIUICHHS KOJIOHH;

W4 — CIIyCK MOHTQ)KHHKIB 3 TPAHCIIOPTY;

W, 5 — migiioM i mepeMilieHHsT KOJOHH KPaHOM JI0 MICIIs PO3KIIaJaHHs;

W, ¢ — BCTAaHOBJIEHHS TIAKIIAI0K;

W, 7 — ommyckanH (T0cajka) KOJOHH Ha IMiIKIAIKA;

W, g — BiqUeIIEHHS 3aXOIUICHb;

W, g — mOBepHEHHSI TaKy KpaHy JI0 TPAHCIIOPTY.

3a METOIWKOK IIJIOYHCIOBOTO HOPMYBAHHS TEXHOJIOTIYHI MapameTpu Mporecy
PO3BaHTAKECHHSI 1 PO3KJIAJAHHS KOJIOH PO3PAaXOBaHO 3a BiIOBIAHOIO Matpuiero. J[is
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JTAHOTO TIPOIeCcy MOKIHBO cyMitneHHs ik Wy 1 i W o, Wy, Wy i W) 7, 110 BILTHBAE Ha
BU3HAYCHHS TPUBAJIOCTI MPOIIECY Ta MEPEBipKa TOTOBHOCTI KPaHy JI0 POOOTH.

CrpyKTypa mpolecy MOHTaXy CKIQAIBHAX CTEHAIB CX0XKa Ha CTPYKTYPY IPOIECY
MOHTa)Ky KOJIOH, aje He HOTpeOye M0JaTKoBOI MOHTa)KHOI OCHACTKH [UIST THMYAacOBOTO
3aKpIIUICHHS 1 BUBIPKH:

W), 1 — miepexiji BUKOHABIIIB /10 HOBOT po00Y0i 30HH;

W), , — miAroTOBKa poOOYOTO MiCIIs;

W, 3 — moaya raka KpaHa i CTpOILyBaHHS KOHCTPYKIIT;

W, 4 — migiioM i nmojada KOHCTPYKIIi B 30HY MOHTaXYy;

W, 5 — HaBeJeHHsT KOHCTPYKIII IIPH 1To1adi B 30HY ITOCAJKH i 11 Iocasxka;

W, 6 — BUBIpKa i ocTaTo4Ha (hiKcallis BiAPaBHUX MapoK;

W, 7 — 3HATTS 3aXOIUIEHb CTPOILY;

W), g — puitMaIbHUI KOHTPOJIb SKOCTI.

CTpyKTypa Iporecy yKpYIHEHHS CKIIaJa€ThCsl 3 HACTYIHUX Miil:

Ws 1 — mepexiz; BUKOHABIIIB O HOBOi poO0U0i 30HH;

Ws , — miaroroBka po6o4yoro mici,

Ws 3 — mosjaua raka KpaHa i CTpOITyBaHHs KOHCTPYKIIIT;

Ws 4 — migiioM i moavya KOHCTPYKIIi B 30HY MOHTaXY,

Ws 5 — HaBeleHHSI KOHCTPYKIii IIPH [o1adi B 30HY IOCAKH 1 OCaIKa;

Ws ¢ — THMUYacOBe 3aKpilJICHHS BiANpPaBHOT MApKH;

Ws 7 — BuBipKa i ocTaTo4YHa (hiKcallis BiAIPaBHUX MapoK;

Ws g — 3HATTS 3aXOIUICHb CTPOILY;

Ws g — BCTAaHOBIICHHS 1 3aKPIIUICHHSI OKPEMHUX CTPIIKHIB CTPYKTYPH,

Ws 10 — mizmiioM OJIOKYy CTPYKTYPHHX IUTAT MIOKPUTTS Ha BUCOTY OMOPHOT KOHCTPYKIIT
(4,0 m).

Ws 1 OCHOBHHM TIPOIIECOM € MOHTaX OJI0Ka CTPYKTYPHUX TLIHT.

s 3nilicCHEHHS IIOTO TpoIiecy HEeOoOXigHO BHIUTUTH OKPEMO IPOIEC MiIArOTOBKU
pobouux Micib, OCKUIBKM BiH IOB’s3aHUiT 3 BHCOTOMO. J[s1 opraHizarii BIamTyBaHHS
pobounx Micup, a iX YOTHPH, NMOTPIOHO 3aCTOCOBYBAaTH MeEXaHi30BaHI PHIUTYBAaHHS,
THUITy NaHTorpady Ha CaMOXIiTHUX MalInHax (Bi3Kax).

CrpykTypa mpolecy HacTyIHa:
We 1 — i’ i3 MEeXaHi30BaHUX PHUINTYBAHb HA CTOSHKH;
W, — IpHBeIeHHsI PUIITYBaHb IO pOOOYOTO CTaHy;
Ws 3 — OmycKaHHsI Ta MiJiioM poOoYnX MaliIaHIHKIB;
CTpyKTypa mporiecy miaioMy i BCTAHOBICHHS OJIOKY CTPYKTYPHHUX TITHT
CKJIQJIA€ThCS 3 HACTYIHUX JTiil:
W51 — monaya raka KpaHa i CTpomyBaHHs OJI0KY CTPYKTYpPHHUX IUIUT 24x15 wm;
W5, — MATOTOBKA aHKEPiB OMIOPHUX HA KOJOHAX;
W 3 — ycTaHOBKa MPOKIIA/IOK i OMIOPHHX Taiiok;
W74 — MiATOTOBKA KOHCTPYKIIT 1O MOHTAXY;
W5 5 — migiiom i moiaya KOHCTPYKIIii B 30HY MOHTaXY;
W5 ¢ — HaBeJeHHsT KOHCTPYKIIii IPH 1T01adi B 30HY IMOCA/IKH;
WS- 7 — opieHTYBaHHS 1 Mocajka OJIOKY CTPYKTYPHUX IUTHT Ha aHKEpHi 00JTH;
W5 g — ycTaHOBKa raifiok i rpy0a ¢ikcaris 6JI0Ky CTPYKTYPHHX ILUIHT;
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W79 — BuBipKa i ocTaTouHa QiKcarlis 670Ky CTPYKTYpHUX IUIUT;

W7 .10 — 3HSTTS 3aXOIUICHB CTPOITY i TOBEPHEHHS Taka KpaHa;

W5.11 —TIpuiiMabHUE KOHTPOIIB SKOCTI MOHTaXy OJIOKY CTPYKTYPHHUX IIIHT.

3a Mertommkoio [6] moOymoBaHo rpadik BHKOHAHHS IIPOLECIB YKPYNHEHHS 1
MOHTaXXy OJIOKIB CTPYKTYPHHX IUIUT IOKPHTTS 3 IIONEPEIHIM MOHTaXXeM KOJIOH 3a
BiJITOBIZTHUMU po3paxyHKamu (Tadi. 1).

3aranpHa CTPYKTypa IPOIECiB HACTYITHA:
TP1 — BCTaHOBJIEHHS KpaHy Ha CTOSHKU;
TP2 — po3BaHTa)XEHHS 1 PO3KJIaJaHHS KOJIOH;
TP3 — MOHTaX KOJIOH;
TP4 — MOHTaX CKJIaJadbHUX CTEH/IIB;
TPS5 — ykpynHEeHHS OJIOKIB CTPYKTYPHHX IUIHT;
TP6 — mixroroBka Ta 00CIyroByBaHHS POOOYNX MiCIIb;
TP7 — MoHTaX OJIOKIB CTPYKTYpHUX ILIAT;
TP8 — inmi He BpaxoBaHi nporecH (5%).

Tabnuys 1
TexHoI0riYHi po3paxyHKHU Npouecy BJAIITYBAHHS KapKacy 3 CTPYKTYPHUX NJIUT
TMOKPHUTTSH
OG6cAr NpoayKTy Hopwma Hopwma Tpymomict— Tpusanicts
udp S Y—— Kip_ | BuTPAT BUTpAT KiCTh polecy,
nporecy . mpari, qacy, poriecy, rog
BMIpY ‘T | mog—roa | rox JIFOJI-TOJ
TP1 1 cmosnka 40 1,834 0,88 73,360 35,20
TP2 1 konona 32 1,050 0,62 33,600 19,84
TP3 1 xonona 32 2,817 1,34 90,144 42,88
TP4 1 cmeno 8 4,968 1,42 39,744 11,36
TP5 1 6ok 8 24,688 8,53 197,506 68,26
TP6 4 pob. micyv 8 3,334 2,24 26,672 17,92
TP7 1 6ok 8 26,272 7,48 210,176 59,84
TP8 % 5 33,672 12,77

3aranpHi BUTpaTH 110 0a30BOMY BapiaHTy CTAHOBJIATS:

Tpynomictkicts — 707,114 nron—rog;

Tpusanicts — 268,07 rox.

BuchHoBku:

BukoHaHo aHaji3 TPYHAOMICTKOCTI 1 TPHMBANOCTI MpPOIECIB MOHTaXy OJIOKIB
CTPYKTYpHUX IUIMT IOKPUTTS 32 BapiaHTaMH KpPAHOBOTO MeETONy MoOHTaxy. Jlis
3a0e3MedYeHHs] MPUHIUITY PO3MIsiAy Oy BKIIFOYEHI MPOIECH MOHTaXKy KOJIOH, MOHTaXKY
CTEH[IB, YKPYNHEHHs OJOKiB, MOHTaxy (miaiioMy) OJOKiB Ta BCTaHOBICHHS i
nepeMillieHHsT KpaHy. Bci pospaxyHKHM 3[iCHEHO 3a METOJMKOIO IiJIOYHCIOBOTO
HOpMYBaHHS. 3a pe3y/lbTaTaMH aHalli3y BU3HA4€Hi BCI CKJIAJO0BI TPYIOMICTKOCTI Ta
TPHBAJIOCTI TPOIECiB, Ha MiJACTaBi SKUX MOOyZOBaHO rpadik¥ BHKOHAHHS IPOLECIB
YKPYITHEHHS 1 MOHTa)Xy OJIOKIiB CTYKTYPHHX IUTHT ITOKPHTTS.
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Y.T. Sobko, Y.V. Novak

Analysis of the labor consumption and duration of the assembly processes of
structural coating plates blocks using the crane method

The labor intensity of the construction process is determined by the methods of
technical standardization of processes by the methods of time tracking. On the basis of
these observations, regulations are developed in the form of GN or other collections of
norms of labor costs. Labor intensity is measured in person-hours, and the rate of labor
costs is derived from the rate of time, taking into account the number of performers.
Variants of consolidation and installation of structural plates of the covering are not
typical. The main processes necessary for the duration and labor—intensiveness of the
structural slabs of the coating by the free method have been analyzed. A potential
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development has been identified that will ensure a reduction in the labor—intensiveness
of the assembly process and provide cyclical assembly work. The consolidation process
is optionally performed on the assembly stand, which belongs to the assembly equipment
equipment. To install the stand, a site is specially prepared in the form of a horizontally
planned surface of the earth with a layer of compacted crushed stone. Cells made of
wooden sleepers are placed on the crushed stone, which are set according to vertical
planning marks with the help of geodetic devices. Then a collection stand is installed on
the sleeping cells. Structurally, the stand consists of several parts. That is why the
manufacturability of the installation of the structural plates of the covering was
improved by means of constructive and technological solutions. First, the columns are
mounted (columns with a height of 12 m were used for the analysis), so it is not possible
to carry out consolidation in the area of the columns. The stands are placed next to each
other in the working area of the crane. All calculations were performed in tabular form
according to the formula. The installation process of 12 m high columns includes the
sub—processes of unloading and disassembly, installation and fastening. The
components of these processes are actions (operations). According to the methodology,
a schedule of the processes of consolidation and installation of blocks of structural slabs
with preliminary installation of columns according to the corresponding calculations
was built.
Keywords: labor intensity, duration, installation, structural slabs, free method.

Ilocunanns na cmammio

APA: Sobko, Y.T., & Novak, Y.V. (2022). Analysis of the labor consumption and
duration of the assembly processes of structural coating plates blocks using the crane
method. Shliakhy pidvyshchennia efektyvnosti budivnytstva v umovakh formuvannia
rynkovykh vidnosyn, 50 (1), 35-42.

JACTY: Cobko O.T., HoBak €.B. AHami3 TpyIOMICTKOCTi 1 TPHUBAJIOCTI MPOIECIB
MOHTaXy OJIOKIB CTPYKTYPHHMX IUIMT NMOKPHUTTS i3 BUKOPHCTAHHSIM KPaHOBOTO METO.Y.
Hlnaxu niosuwenns egexmusnocmi OyO0iGHUYMEA 6 YMOBAX POPMYBAHHA PUHKOBUX
sionocun. 2022. Ne 50 (1). C. 35-42.

42



