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AHoTamisg. 3 TOYAaTKOM MOBHOMAacIITaOHOI
BiffHH, pO3MMOYATOi POCIHCHKUMHU 3arapOHMKaMU,
Oyl TOWIKO/DKEHI Ta 3pyHHOBaHI OyamiBimi Ta
CHOpYAM  TPOMHCIOBOTO  IPH3HAYCHHS  Ta
kputnuHoi  iHppactpykrypu  [7...10].  Tlpwm
YaCTKOBOMY TOMIKOJDKEHHI HECYUMX KOHCTPYKIIIH
MOKPHTTS € MOXKIIMBICTD IXHBROTO BiJTHOBIICHHS 200
3aMiHi Ha HOBI. J{11s 3aMiHM 3pyHHOBAHUX IUIUT HA
HOB1 HEOOXiJTHO BUKOPUCTOBYBATH OAIlITOBI KpaHHU.

[Ipu icHyrouwiii 3a0ynoBi Ta BENHKId BHCOTI
OyaiBeslb BUKOPUCTOBYBATH 0AIITOBI KpaHU HEMae
MO>KJIMBOCTI Ta EKOHOMI4HO He BUT1IHO. KpiM Toro,
poboTr HEOOXiTHO BUKOHYBAaTH y CTHCII TEPMiHH
Ta SKICHO, 3a0e3Me4Yylo4YH JOCTaTHIO HECydy
3matHicTh. Jis BupimeHHs 1iei 3amadi  Oyio
NPUAHATO BHUKOPHUCTAHHS IJIMUT TOKPUTTS 3
MOHOJIITHOTO 3ai300eToHy 10 TpodHAcTHIy Ta
MeTajeBUM OankaM. B Takux rummrax mpodHacThI
Bilirpae poiib SK HE3HIMHOI OMaTyOKH TakK i
30BHIIIHBOTO apMyBaHHs. YJAlITyBaHHS TaKUX
TUIMT BHUKOHYETbCS HA TIOKPUTTI 3 OKPEMHX
eneMeHTiB. {11 cKopodeHHsS TepMiHiB BUKOHAHHS
poOIT  BUKOPHUCTOBYETHCA  IIBHIKOTBEPIHYUHH
oeron [11, 12]. TIlpu 1pOMYy  MOIKIHMBO
BUKOPHUCTOBYBATH JIETKi MiJiiMaIbHI MEXaHI3MU.

Takoxx HeoOXimHO 3a0e3NMeYnTH PO3MIPH ILIHT,
ski icHyBanu. lle 30ipHi peOpucTi 3ami300€TOHHI
IUTATH 3 po3MipaMu B iadi 6,0x1,5 M Ta BHCOTOIO
nepepizy 300 mm. Jlns mpukiagy BUKOpPUCTaHi
pe3ynpTaTi 0OCTEXKEHHS Ta IMiJCHICHHS TOKPUTTS
IBOX OyxiBeIb MIPOMUCIIOBOTO Ta
aIMIHICTPAaTHBHOTO  TPWU3HAYCHHSI,  BHKOHAHI
cniBpoOitHukamu kadenpu 3bK KHYFBA. B po6ori
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HaBeJCHa METOJAMKa PO3PaxyHKy 3alli300€TOHHOT
TUTATH TIOKPUTTS IO IPO(HACTHITY Ta KOMITIEKCHOT

acnipaHT kadeapw 3anizao6eTOHHMX
Ta KaM’AHUX KOHCTPYKLLiA,

MeTano-3anizo0eTroHHoi  Oanku.  PospaxyHku
BUKOHYBAJIUCh HA CTaJil 3BEJCHHA Ta Ha CTalii
eKcIuTyaTamii 3TigHO JIF0YMX HOPM IS JaHOTO
THUITY KOHCTpyKIiii [1...6, 13...25].
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PE3VJIbTATU OBCTEXEHHA TA
BIAHOBJIEHHS I INACWJIEHHA IUTUT
[TOKPUTTA

Y pe3ynbrari BIWCBKOBHX il 0araro
OyziBenb Ta CHOPYJ 3a3HAIOTh Ypa)KEHHS BiJ
apTUIICPINCHKIX 00CTpiIiB. Haii6inbm
Ypa3lMBUMHU € TIOKPUTTS OyAiBeNb Ta CHOPY/I.
PyitnyBaHHS MOke OyTH ITOBHUM 3 O0BaJICHHIM
yCiX KOHCTPYKI[iif a00 YaCTKOBUM 3 HE3HAYHUM
MOIIKOPKCHHSAM (PYHHYBAaHHS JIEKUIBKOX TUTAT
a0o0 X yacTHH).

VYA e

Puc. 1. 3pyﬁﬁOBdHi TJIUTH l'IKpI/ITTSI BHACIiIOK apTuiepiiicbkoro ooctpiny. @oro 1. 1. XKypascekuii, 2022
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Ha puc. | HaBeneHno pyiiHyBaHHS 30ipHHX
3a11300€TOHHUX PEOPUCTUX TUIUT TOKPUTTS
npomucioBoi Oyaismi. Tyt 3adikcoBaHo moBHE
pYHHYBaHHS TPHOX IUTUT TIOKPUTTS CBITIOBOTO
JXTaps ~Ta  pyWHYBaHHA  MOJHIb  Ta
nonepevHnx pedep ABOX IUIUT MOKpUTTS. Ha
puc. 2 HaBeIeHO  pyWHYBaHHSA 30ipHUX
3a11300€TOHHUX PEOPUCTUX IIUT IOKPUTTSA
aaMinictpatuBHOi Oynieii. Tyt 3adikcoBaHo
pYHHYBaHHS TOJMHUIB Ta MONEPEYHUX pedep
JIBOX TUTAT MTOKPUTTSI.

——

Fig. 1. Destroyed cover slabs as a result of artillery fire. Photos 1 by D. Zhuravskyi, 2022

Puc. 2. 3pyiiHOBaHI TUIUTH TIOKPUTTS aJMIHICTpaTUBHOI OYAiBIi BHACTINOK apTHIEPIHCEKOrO 00CTpiTy.

®oro 2. /1. )Kypascekuit, 2022

Fig. 2. Destroyed roof slabs of an administrative building due to artillery fire. Photos 2 by D. Zhuravskyi,

2022
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Honst B1THOBJICHHS MTOBHICTIO
3pyHHOBaHUX TUTAT MOKPUTTS
BUKOPHCTOBYEMO  ITUIUTH  TOKPUTTS 3
MOHOJIITHOTO 3a11300€ TOHY o
npopHACTHIy Ta METaJeBUM  Oaikam
(puc. 3).

Y AKOCTI TOB3IOBXHIX pebep Oymu
NpUAHATI Oallki 3 METaJeBOrO IIBeJiepa
Ne20, a MoHOTITHA 3/0 ITUTA 3 OETOHY KI1acy
C16/20 o npodHacTuIy MapKu
H60%640x%1,0.

ISSN 2522-4182

[MpoduacTun PO3TAIIOBYETHCS y
MOTEPEYHOMY HANPSIMKY 1 OMUPAETHCA Ha
meTaneBi  Oanku. Iloura  apmyerbes
apmatypHoro citkoro Cl, sika 3BapeHa 3
apmarypHux crepxkHiB @8A400C 3 kpokom
100 mm y aBox HampsiMkax. JIJis CIJIBHOT
POOOTH MOHOJIITHOT 3/0 IUTUTH Ta METAJIEBUX
0anoK HEeOOXiTHO BIAIITOBYBATH aHKEPH,
K1 IPUBAPIOIOTH 0 BEPXHBOI MOJHII 60K
yepe3 npodHacTwi. AHKEpU BHUKOHAHI 3
apmarypHux crepxxuis @8 A240C.

PpazcmeHm nNAAHY NAUM NOKpumms
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Puc. 3. BiTHOBIEHHS TUTUT TIOKPUTTS CBITIIOBOTO JIIXTapsl.

Fig. 3. Restoration of skylight covering plates
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Puc. 4. BigHOBICHHS TUTMT TOKPUTTS aMiHICTpAaTHBHOI OYIiBITi.
Fig. 4. Restoration of covering plates of the administrative building.

Jlig mijicuneHHsl 4acTKOBO 3pyHMHOBAaHUX
IUIUT TOKPUTTS aAMIiHICTpaTUBHOI OyAiBIi
BUKOPUCTOBYEMO  IUIUTH  TOKPUTTS 3
MOHOJIITHOTO 3ai300€TOHy no
npodHacTUIy Ta METaJeBUM OalkaMm B Y2
YJacTHHI TUIUT (puc. 4).

Y sKoCTI TOB3IIOBXKHIX pebep Oynu
OpURHATI OalkW 3 METaJeBOro IIBesiepa
Ne20 Tta nBotaBp Ne20, a moHoumiTHa 3/0
wmra 3 Oerony wiacy C16/20 1o

npodHacTuIy MapKu H60%x640%1,0
AQHAJIOTIYHO SIK y MOINEPEeIHbOMY BUIAJKY.
Jns o0’eqHaHHS MeETaleBUX OaJoK Ta
MOB3/I0BXKHIX pebep 3/0 ILJIAT
BJAIITOBYeThCS mBerepu Ne24 mo yciit
JTOBXKHHI IOB3/10BXHIX pedep miutH (6,0 m).
[IIBenepu BCTaHOBIIOIOTHCS TOPH30HTAIEHO
1 3aKpIIUTIOIOTECS 70 3/0 TUIMT IIMUJIBKaMHU
M16 Ta mnactun —200x200x10.
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PO3PAXVYHOK METAJIO-
3AJIIBOBETOHHOI TUIMTU
[TOKPUTTA I10 ITIOITPO®HACTUITY

Hust PO3paxyHKy BHKOPHCTOBYEMO
nporpamManii  komiuiekc  SCAD++,  sxuid
peamizye  METOJl  CKIHYCHHX  EJICMEHTIB.

ISSN 2522-4182

Po3paxyHOK BUKOHYBaBCh Ha CTafll 3BEJIEHHS
Ta Ha cTamii ekcruryaramii. Po3paxyHkoBa
MOJIEJIb HaBEJIEHA Ha puUC. 5.

Puc. 5. Po3paxyHkoBa Mo/ieNb METaN0-3aJ11300€TOHHI TUIMTH MOKPUTTS 110 MPO(QHACTHITY.
Fig. 5. Calculation model of metal-reinforced concrete slabs for covering on corrugated board

Po3paxyHok Ha cTajil 3BeieHHs

Ilpu po3paxyHKy Ha cCTafii 3BEICHHSA
MPALIOIOTh MOB3I0BXKHI OaJIKH Ta MPO(HACTHI.
HaBanTakeHHs J1I0TH BiJl BIACHOI Bard Ta Baru
OeroHy. Y pe3ynabpTaTi po3paxyHKy OTpUMaHi
NEpEeMIIIeHHsT BiJl CyMapHHUX HaBaHTa)XEHb
(puc.  6). MakcumanbHI  TIEPEMIMICHHS
(mporuHu) mauTH ctaHoBwiIM 1494 MM, 1o
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HEePEBUILYIOTH I'PaHUYHO JIOIyCTUMI
1/200)6000=30 mm. Lle roBoputh mpo Te, 110
BKJIaJIaHHS OE€TOHY TMOTPIOHO BHKOHYBATH
mapamu (30...40 mwm) micns Habopy MILHOCTI
nomepeanporo  mapy (5...7 ni6) abo
BJIAIITYBATH TUMYACOBI OITOPH ITiJT TOB30BXKHI
OaJyiku Ta IPO(HACTHIL.

Puc. 6. Cxema nepemiiieHs 1o oci Z BijJi CyMapHUX HaBaHTaKEHb Ha CTaJii 3BEICHHS.
Fig. 6. Scheme of movements along the Z axis from total loads at the construction stage.
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Po3paxyHok Ha cTafii ekcruryaramii

[Ipu po3paxyHky Ha cTajii 3aTBEpiBIIAMA
OCTOH BKIIIOYAETHCS B POOOTY  3aBISKHU
aHKEPHUM CTEp)KHAM, SKI TpUBapeHi [0
IMOB3I0BXKHIX OaJok 31 HIBenepa.
HaBaHTaxkeHHs Ha IUIMTY JiIOTh BiJl BJIACHOI
BarM (BKJIIOYHO 3 Barol 3aTBEPAiBIIOTO
OeToHy), Baru TOKpiBm (yTeruioBay 3
niHonosictupony 100 MM, apMoBaHa CTSKKA
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40 MM, map pyOepolay Ha MacTHIll) Ta
CHITOBOT'O HaBAaHTA)KEHHS.

Y pe3ynbTaTi  pO3paxyHKy  OTpHMaHi
MEPEeMIllleHHsT BiJ CyMapHHX HaBaHTaXXEHb

(puc. 7). MaxkcumalbHi  NEpeMilIeHHs
(MporuHM) TUIMTH CTaHOBWIM 1,3 MM, 10 He
NEPEBUIILYIOTH I'PaHUYHO JOITyCTUMI

(1/200)6000=30 mm.

Puc. 7. Cxema nepemiieHs 1o oci Z BiJi CyMapHUX HaBaHTKEHb HA CTaJlii eKCIUTyaTaIlii.
Fig. 7. Scheme of movements along the Z axis from total loads at the operation stage

[Ipn anami3i HampyXeHb MeTaleBHUX Oankax Ta
npodHacTHIi B37OBXK oceil X Ta Y BCTaHOBJICHO,
0 iXHI MaKCUMallbHi 3HAYEeHHS Ha MEePEeBUIYIOThH

# [ 22453 20405 16 "
% [ 20406 18358'20 °
¥ [ 18358 16311 24 "
% [ 1631 14263 R
¥ [0 14263 1221640 *
¥ 12216 10,188 40
¥ [CJ-10188 8121 52
% [en 6073 60 "
¥ [ 5073 4026 115
¥ @40 297 26"

¥ @ e 003 125 N
% Eooss 2117 60 "N
% E2n7 s16¢ 160 “H

% aes 522 12°@

¥ M2z 823 2 A

¥ Mexss 107 64 "N

gJodeas=a=

I D)
O ptraes B v
3arpemn x4

[

k|

235 MIla mig craii, 3 BUTOTOBJIEH] JaHl eJIEMEHTH
(puc. 8, 9).

Puc. 8. Mozaika Hanpy>keHb B MeTajeBux Oankax Ta npodHactmii mo oci X (Mlla).
Fig. 8. Mosaic of stresses in metal beams and corrugated sheeting along the X axis (MPa).
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Puc. 9. Mo3aika Harpy>keHb B MeTaJeBuX Oankax Ta npodHacTmi no oci Y (MIla).
Fig. 9. Mosaic of stresses in metal beams and corrugated sheeting along the Y axis (MPa)

HaIlpyXeHHsI cTUCKY cTaHoBiATE 0,92 Mlla,

Hanpyxenns B 0eToHI B3I0BX oci X Ta oci mo He mnepeBunyioth fg=11,5 MIlla mqis
Y naBezeni Ha puc. 10 Ta 11. MakcumanbHi oetony kiacy C16/20.
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Puc. 10. Mo3zaika Hanpyxens B 0etoHi o oci X (Mlla).
Fig. 10. Mosaic of stresses in concrete along the X axis (MPa)
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Puc. 11. Mo3aika HampyxeHb B 0eToHi 1o oci Y (MlIla).
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Fig. 11. Mosaic of stresses in concrete along the Y axis (MPa).

BUCHOBKM I PEKOMEJIALIT

B pesynapTari TpoBeneHUX JIOCHTIIKEHB
BCTaHOBJICHO, 10 npu BiJTHOBJICHHI
MOIIKO/DKCHUX TUTHT TOKPUTTS e()EKTHBHO
MOJKHA BUKOPHCTOBYBAIN MeTaJIo-
3a11300€ TOHHI TUTUTH MTOKPHUTTS o
npodpHactuny. Ilpy  1mpomMy  HEOOXiTHO
BUKOPHCTOBYBaTH MIBHAKOTBEIII0Ul OETOHH,
10 3HAYHO CKOPOYYE TEPMIiH 3BEJACHHS TaKUX
KOHCTPYKIIiH.
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FEATURES OF RESTORATION OF
PRECAST REINFORCED CONCRETE

RIBBED SLABS OF COVERINGS OF
INDUSTRIAL BUILDINGS DESTROYED
BY BOMBARDMENT

Oleksandr ZHURAVSKYI,
Dmytro ZHURAVSKYI,
Oleksandr POVAZHNIYK

Summary. With the beginning of the full-
scale war launched by the Russian invaders,
buildings and structures of industrial purpose
and critical infrastructure were damaged and
destroyed. In case of partial damage to the
supporting structures of the coating, it is possible
to restore them or replace them with new ones.
To replace the destroyed slabs with new ones, it
iS necessary to use tower cranes. With the
existing development and high height of the
buildings, it is not possible and economically
unprofitable to use tower cranes. In addition, the
work must be performed in a short time and with
high quality, ensuring sufficient bearing
capacity. To solve this problem, it was decided
to use monolithic reinforced concrete slabs on

Cmamms naditiuna 0o pedaxuii 10.11.2024
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corrugated flooring and metal beams. In such
slabs, the corrugated flooring plays the role of
both permanent formwork and external
reinforcement. The arrangement of such slabs is
performed on a coating of individual elements.
To reduce the time for the work, quick-
hardening concrete is used [11, 12]. In this case,
it is possible to use light lifting mechanisms. It is
also necessary to ensure the dimensions of the
slabs that existed. These are prefabricated ribbed
reinforced concrete slabs with dimensions in
plan of 6.0x1.5 m and a section height of 300
mm. For example, the results of the survey and
reinforcement of the covering of two buildings
of industrial and administrative purpose,
performed by employees of the Department of
Reinforced Concrete Construction of the
KNUBA, were used. The paper presents a
methodology for calculating a reinforced
concrete slab covering on corrugated board and
a complex metal-reinforced concrete beam. The
calculations were performed at the construction
stage and at the operation stage according to the
current standards for this type of structures
[1...3].

Keywords: recovery; reinforced concrete
slabs of covering; profiled flooring; metal
channel; load-bearing capacity
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