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Anotanisi. Ha cragii OymiBHHIITBA OaraToroBep-
XxoBoro OyauHky B M. KuiB Ha 3aii300€TOHHHMX
0ayKax MOHOJIITHOTO OTOPOKEHHs Oyl BHUSBJICHI
Tpimuan. [lpuurHa 11X BUHHKHEHHS He Oyia
3’scoBaHa 3a0ymOBHHMKOM. ToMy aBTOpaMu Oyiu
BHUCYHYTI ¥ 3MOJICNIbOBaHI B IMPOTPaMHOMY KOM-
mwiekci “JIMPA 2013” nmeski npumymieHHs MOAO ixX
TIOSIBH.

Mertoro JociipkeHb Oyllo BHU3HAYCHHS Ha-
MpYyKEHO-1e(OPMOBAHOTO CTaHy (IIUPHUHU PO3K-
PUTTS TPIIMIUH Ta MPOTHUHIB KOHCTPYKIIIN), MTOPiB-
HSHHS OTPUMAaHUX PE3yNbTaTiB 3 (PaKTHIHUMHU
JAaHVMH Ta HAJIaHHS PEKOMEHJAIIN 10JI0 PEMOHT-
HUX 3aXO0IB.

AHaJI3yI0u9l MOXJIMBI MPUINHN BHHUKHECH-
Hs 1e(eKTiB Ta AIHCHUX MPOTHHIB OaJI0K aBTOpaMu
Oy10 3p00JIeHO MPUITYIICHHS, IO MiITIPHI CTONKH
omnanyOKH pHrelliB OynH 3HATI 10 OETOHYBaHHS
MaparneTiB Ta Habopy MIITHOCTI OETOHY, a MPOCKT-
Hy MIiIHICTh O0eTOH HaOpaB Micisl OTPUMAaHHS MPO-
T'MHIB Ta YTBOPEHHS TPiLIHH.

OTpumMaHi pO3paxyHKOBI Pe3yJIbTaTH 3BipEHI
3 ()aKTUYHHUMH JAHHUMH Ta MiATBEPIKYIOThH HaBe-
JCHy BHIIE TiMOTE3y 1 JO3BOJAIOTH BU3HAYUTH
HEOOXiTHI MICIII YCTAaHOBKH €JIEMEHTIB ITiICHIICH-
HS 13 BYTJICTIACTUKOBHX JIAMETICH.

Buxonmsun i3 aHamizy — HaIpyXeHO-
neopMOBaHOTO CTaHy (IIUPUHHU PO3KPHUTTSA TPi-
ITUH Ta MPOTHHIB KOHCTPYKITIA) aBTOpaMH CTaTTi
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PEKOMEHIOBAHO BHKOHATH MOCHJICHHS pO3TSATHE- ISITh TIPUCBSTUEHI poOOTH 0araThboX HayKOB-
HHUX 30H 0aJIOK, KOJIOHH Ta IapareTiB HaKJIeOBaH- 1iB cBiTy [1-16]. BusiBineni aBropamu npe-
HSM BYTJICTUIACTHKOBHX JIaMeJIeH 13 IomepenHiM CTABJICHOI CTATTi Ae(EKTH B MOAAIBIIOMY
HAJUTHUM — 3QKpUTTAM  TPIIIMH — MCTOZOM BIUIMBATHMYTh HA MIIIHICTh i JOBrOBIYHICTH
iH’ €KTyBaHHSI THKCOTPOITHUMH EIIOKCHIHIUMH CMO- GYiBEBHOT KOHCTDYKIIIi - CAME TOMY aKTy-

JTaMHu. . .
. . aJIbHICTh IUTAHHA iX YCYHEHHs HE BUKJIMKAE
KiouoBi cioBa. OOctexeHHs, pylHHyBaH-

Hi, MOACIIFOBAHHA, PO3PAXYHOK, Hi,[[CI/IJ'IGHHi[. CYMHIBIB. . .
ITomkomKeHHs MPEACTAaBICH] Y BUIIAMIL
BCTVYII HOPMAJIBHUX 1 MOXWIMX TPIIMIUH JIOKAIIi30-

BaHUX OUIBIIOI0 MIPOIO B PO3TATHEHIH 30HI
KOHCTPYKIii (AuB. puc. 2-3), a TaKOX MOBE-
PXHEBOTO PO3TPICKYBAaHHS Ha KOHCTPYKIIISIX
raparneTiB.

Crin 3ayBakuTH, 110 IPUYMHA BUHUKHEHHS
TpimuH He Oyna 3’sicoBaHa 3a0yJOBHUKOM.
ToMy akTyaabHUM MOCTA€E MUTAHHS BUSBJICHHS
(hakTOpiB, SKi IILOMY CIPHSUIA a TAKOXK HaJlaH-
HSl peKOMEHJAIlii 1010 MiICHIICHHS OaoK.

B KOHCTpYKTHBHUX eleMEeHTax HETHIIO-
BOT'0 apXiTEKTYypHOTO pillleHHs1 OaraTonoBe-
PXOBOTO >KHUTIIOBOTO OyIHMHKY (IUB. puc. 1)
y BUIJISI 3a71i300€TOHHUX KOHCOJBHHX IIe-
pexpecHux OajoK Ha crafii OymiBHUIITBA
BUHUKIM  JePEeKTH 1  MOLIKOJKEHHS.
3’siCyBaHHIO IPUYMH BUHUKHEHHS TPIIIMH B
0O€TOHI, a TaKOXX YHCEIbHE MOIEIIOBAHHIO
0araTtbox MPOIIECiB, SIKI JO I[LOTO IMPHU3BO-

OOGcTexxyBaHi 6anku

Puc. 1. 3aranpHuil BUTIan OUISHKH OOCTEKEHH.
Fig. 1. General view of the survey area.
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Puc. 2. TloBepxHeBe po3TpiCKyBaHHS 3a1i300€TOHHOT OaNKH.

Fig. 2.

¥
Puc.3. BepruxanbHi Ta HOXWII TPILIMHU B KOHCOJBHUX OajKax.
Vertical and inclined cracks in cantilever beams.

Fig. 3.
META I METO1

Meroro mocmikeHb OyJa0 BU3HAYCHHS
HanpykeHo-1e(OpMOBAHOTO CTaHy (IIMPHHU
PO3KPUTTS TPIIIKUH Ta MPOTHHIB KOHCTPYKIIii),
MOPIBHSHHS OTPUMAHUX PE3YJbTATIB 3 (aKTH-
YHUMHM JAaHUMHU Ta HaJaHHS pPEKOMEHMallii
00 PEMOHTHHX 3axoniB. HampyxeHo-
nedopmMoBaHU CTaH BU3HAYABCS B KOMIUICKCI
“JIMPA 2013” Ta six ueit 6araroyHKIIOHATb-
HUW TIPOTPaMHHUI KOMIUIEKC, OPIEHTOBAHHUM Ha
NPOCKTYBAaHHS ¥ pO3paxyHOK OyAiBeTbHUX
KOHCTPYKIIIA Pi3HOTO MPU3HAYECHHS HA CTATH-
9HI 1 IMHAMIYHI HaBaHTAKEHHS, HA/Ia€ Bi3ya-
J3aI1i10 Ha KOKHOMY €TaIll po3paxyHKY.
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Surface cracking of reinforced concrete beam.

PE3VJIbTATU TA IIOACHEHHA

ABTOpamMM TPEACTaBIECHOI CTATTI BHUKO-
HaHWH aHali3 MPUYMH BUHUKHEHHS NE(EKTiB i
MOIIKO/PKEHh T4 BUCYHYTI HACTYITHI TINOTE3U
IIOJI0 iX IIOSIBU:

- IepeyacHe 3HATTA ONalyOKu 1O Ha-
OpaHHA OETOHOM HOPMAaTHBHOI MIIIHOCTI;

- Iepe4acHe 3HATTS TUMYacOBUX MiJT-
PUMYIOUYUX CTOUOK;

- HABaHTAKEHHsI KOHCTPYKII KOHCOJIIb-
HUX OaJOK KOHCTPYKIISIMM MOHOJITHOTO Ma-
parery 10 HaOpaHHS HUMH TIPOEKTHOI MIITHOC-
Ti;

- TIOPYIICHHSI TEXHOJIOT11 OETOHYBaHHS B
3MMOBHX YMOBAX;
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- HEIOCTaTHS YKOPCTKICTh (BUCOTA TOTIE-
pPEYHOr0 MEPEeTHHY KOHCOJIBHUX O0aniok) Tmif
(bakTUYHE HABAaHTAKCHHSI.

AHaNi3yl041 MOXIIUBI MPUYUHU BUHUK-
HEHHsI JAe(eKTiB, AINCHUX TPOTHHIB OaJOK
3p00JIECHO TPUMYIICHHS, 10 MiAMIPHI CTONKH
onaryOKy pureiiB Oyiu 3HITI 70 OCTOHYBaH-
HS TapaneriB Ta HaOopy MilHOCTI OeToHy, a
MPOCKTHY MIIHICTh OeTOH HalOpaB Mmicis
OTPUMAaHHS TMPOTUHIB Ta YTBOPECHHS TPIIIKH.
[IBuakicTh HAOOPY MIIHOCTI Ta MIBHIKICTH
pOCTy MOy TPYKHOCTI OETOHY OJIHAKOBI,
aJle Ha MOMEHT YTBOPEHHS TPIIIMH Ta Ha-
JMIIKOBUX MPOTHHIB MIIHICTh Ta, BiANOBIIHO,
3HAYCHHS MOMYJS TPY>KHOCTI HeBimome. Jlms
MOJAJIBIION0 MOJICNIOBAHHS 3 METOI BHU3Ha-
YCHHS  HAINPY)XEHO-Ie(OPMOBAHOTO

CTaHy

banka Ne36

Puc. 4. Po3ramryBan Hs €JI€MEHTIB IPU MOJICTIOBaHHI.

[
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Fig. 4. The location of the elements in the simulation.
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npuitHiITO 15% 3HaUYeHHA MOIYJS MPYKHOCTI
BiJl HOpPMATHBHOTO.

B pesynbrari po3paxyHKy OTpUMaHi Ha-
CTYITHI 3HaYEHHS TIEPEMIIIICHb.

Kpaii 6amku Ne36 Aepr=-14.2727 mm.

Kpaii 6anku Ne37 ABept=-8.27138 mm.

OTpumaHi pe3yiabTaTH MiATBEPIKYIOTh
HABEJICHY BHIIE TiMOTE3y 1 JO3BOJSIOTH BH-
3HAYUTH HEOOXITHI MICIl YCTAaHOBKU €JIEMEH-
TiB MiJCUJICHHS 13 BYIJICIUIACTUKOBHX JIaMe-
Jen.

Po3paxyHkoBa Mojenb IpHUBeIEHa Ha
puc. 4.

Hanpy>xeHHsl B eleMeHTaX KOHCTPYKIIiH
apXITEeKTypHUX JeTalled TMOKa3aHi Ha PHUCYH-
kax 5+10.

Banka Ne37

ByniBenbHi koHCTPYKUii. Teopis i npakTukae 06/2020



|

I
I
I
|
Puc. 5. HopmanbHi Hanpy»XeHHs KOJIOHI 10 oci Z
(KopoTKa cTopoHa).

Fig. 5. Normal stress in the column axis Z (short
side).

Puc. 6. HopmanbHi Hanpy>keHHs KOJIOHI 1Mo oci Z
(1oBra cTopona).

Fig. 6. Normal stress in the column axis Z (long
side).

Puc. 7. Hopmanbai HanpyxeHHs B 6ani b37 mo
oci X (Bepx Oankn).

Fig. 7. Normal stresses in the beam B37 along
the X axis (upper beams).
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Puc. 8. Hopmanbhi HampykenHst B 6ammi B37 mo
oci X (bokoBa cTopoHa Oaykm).

Fig. 8. Normal stresses in the beam B37 along the
X axis (side of the beam).
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Puc. 9. Hopwmanbni HanpykeHHs B 6anui b36 mo oci Y (Bepx Gankn).
Fig. 9. Normal stresses in the beam B36 along the Y axis (upper beams).
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Puc. 10. Hopmanbhi HanpykenHs B 6anmi b36 o oci Y (6iuHa cTopoHa 0ajikm).
Fig. 10. Normal stresses in the beam B36 along the Y axis (side of the beam).

KJICKOBAHHAM BYTJICIIJIACTUKOBUX JaMmernei

BUCHOBKHU TA PEKOMEHJIALIII i3 monepeaHiM HaJiHHUM 3aKPUTTSIM Tpi-
IIMH METOJIOM 1H’ €KTYBaHHS TUKCOTPOTI-
Buxonsguu i3 aHanisy HanpyxeHo- HUMH €IIOKCUIHUMHU CMOJIaMH.

ne(hOpMOBAHOTO CTaHy (IIUPUHU PO3KPUTTS
TPIIIUH Ta TMPOTHUHIB KOHCTPYKITIH) PEKO-
MEHAYETHCSI BUKOHATH IMOCUJICHHS PO3TSIT-
HEHUX 30H OAJIOK, KOJIOHH Ta MapareTiB Ha-
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[Toganpmoro poOOTOIO aBTOPIB MPEACTAB-
JICHOT CTaTTi Mae OyTH PO3pOOKa MPOEKTY Mif-
CUJICHHS JOCIIKYBaHOI KOHCTPYKITIi.
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NUMERICAL SIMULATION OF THE PRO-
CESS OF DESTRUCTION OF REINFORCED
CONCRETE BEAMS OF MONOLITHIC
FENCING AND ITS REINFORCEMENT BY
CARBON MATERIALS

Volodymyr Chyrva, Tatyana Chyrva, Alexander
Panchenko, Andriy Savchenko, Kate Romanenko

Summary. At the stage of construction of a
multi-story building in Kiev, concrete walls of the
monolithic fencing were cracking cracks. The rea-
son for their occurrence was not determined by the
developer. Therefore, some of the assumptions
about their appearance were put forward and simu-
lated in the program complex "LIRA 2013".

The purpose of the research was to determine
the stress-strain state (width of the crack opening
and structural deflection), compare the results with
actual data and provide recommendations for re-
pair measures.

By analyzing the possible causes of defects and
actual deflection of beams, the authors assumed
that the retaining posts of the formwork of the
bolts were removed to the concrete concreting of
the parapets and the strength of the concrete, and
the design strength of the concrete was collected
after receiving deflections and the formation of tri-
shin.

The estimated results obtained with the actual
data are confirmed and confirm the above hypothe-
sis and allow us to determine the necessary places
for installing reinforcement elements from carbon
fiber lamellae.

Based on the analysis of the stress-strain state
(width of the crack opening and deflection of struc-
tures), the authors of the article recommended to
increase the stretched zones of beams, columns and
parapets by gluing the carbon-fiber lamellac with
the preliminary reliable cracking of the cracks by
the injection method with thixotropic epoxy resins.

Keywords. Inspection; demolition; modeling;
calculation; reinforcement.
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