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HucepTariiitHa po6oTa MpUCBSIYeHA BUPIIMICHHIO 3a7a4l PEMOHTY TPIIUH
Ha HIKHIA pO3TATHYTIM 30HI IUIMTHUX TOPU3OHTAJIBHUX 3a11300€TOHHUX
KOHCTPYKLIN, sKa BHUPIIMIYETbCA IIISIXOM  IOBEPXHEBOTO  IMPOCOYEHHS
MOIIKO/PKEHOT 30HM KOHCTPYKIIT PEMOHTHUMHU 1H €KUIMHUMH TOJIMEPHUMU
KOMIO3UIIISIMH 3 BUKOPUCTAHHSIM HOBOTO PO3pOOJIEHOrO Ta 3alaTeHTOBAHOTO
PUCTPOIO «JIOTOUOKY.

VY HaykoBHUX TMpansix Crocid NpOCOYEeHHS Ta CHOCi0 1H €KTyBaHHS,
3a3BUYal, PO3MISTHYTI OKPEMO OJIMH BiJl oHOTO. Hapasi anroputm npoBeacHHS
PEMOHTHHUX POOIT 3 MPOCOYEHHS Ta 1H €KTYBaHHS 3aJ11300€TOHHUX KOHCTPYKIIIH
3aJIeKHO BiJ] TEXHOJOTIYHMX Ta KOHCTPYKTHMBHMX YHMHHHUKIB, IO MOXYTh
BIUIMBATH Ha TEXHOJIOTII0O BUKOHAHHSA poOIT, BijmcyTHid. Ilicis merambHOTO
OTpaIfOBaHHS HAYKOBHX Tpallb, BCTAHOBJICHO, IO aHaJi3 Ba)XJIMBHUX
TEXHOJIOTIYHUX YWHHUKIB, SKi BIUIMBAIOTh HA SKICHI MOKA3HUKH KOHCTPYKIIIH,
10 PEMOHTYIOTbCS Maii)Ke He 31HCHIOBaBCs. 30KpeMa Iie: BIJIUB BOJIOTOCTI Ta
TeMrnepaTypyu KOHCTPYKIIli Mepesl MOoYaTKOM PEMOHTHHX pOOIT Ha ii MIIHICHI
MOKAa3HUKU TIICIS PEMOHTY, TPUBAIICTh Ta THUCK HATHITAHHS PEMOHTHOTO
pPO3YMHY TIpH iH €KTYBaHHI Ta MPOCOYEHHI HE BPAXOBYE IIMPUHY PO3KPHUTTS
TpimH. KpiM 1poro, maibke BIJICYTHI HAYKOB1 JOCHIJKEHHS NPHUCBSYEHI
MIPOCOYEHHIO HUKHBOI 30HU TOPU30HTATBHUX KOHCTPYKIIIH.

Cnig  3a3HauuTH, WO JOCHDKEHHS TaKWX BAXKIUBUX TEXHIKO-

€KOHOMIYHHMX MTOKa3HUKIB K BapTiCTh, TPUBAJICTh, TPYAOMICTKICTh IPOCOYEHHS



Ta 1H €KTYBaHHS KOHCTPYKIIIM B3araji BiACYTHI. TOMy 3 MpakTUYHOT TOYKH 30py
aKTyaJlbHUMHU € JOCJHIJDKEHHS, $KI CHOPsIMOBaHI Ha BHU3HAYCHHSI BIUIMBY
TEXHOJIOT1YHUX YMHHUKIB Ha SIKICHI TTOKA3HUKHU BIIPEMOHTOBAHUX KOHCTPYKIIii
3aMIOBHEHHSIM TPIIIUH MOJIMEPHUMH KOMITO3UIIISIMU. 3 TEOPETUYHOT TOUKHU 30PYy
aKTyaJlbHOIO 3aJ]a4€l0 3 JIOCHIJKEHHSI TEXHIKO-€KOHOMIYHHMX IOKa3HMKIB
BUKOHAHHS POOIT € po3poOKa HayKOBO-OOIPYHTOBAHOI TEXHOJIOT1l 3allOBHEHHSI
TPIUIMH MOJIMEPHUMHU KOMIIO3UIIISIMU B 3QJIKHOCTI BiJl BIUTMBY T€XHOJIOTIYHUX
YUHHUKIB, [0 BUHUKAIOTh B MPOIleCi BUKOHAHHS poOiT. HeBin’ emHOI0 3a1a4ueto
1€ poOOTH € BIIPOBAKEHHS pO3PO0JICHOT TEXHOJIOT1T B Oy/TiBEJIbHY IIPAKTHKY.

VY Berynmi mpoBeeHO aHali3 3a/]adl 3 BIJHOBJEHHS EKCIUTyaTaliitHuX
BJIACTUBOCTEH 3a11300€ TOHHUX KOHCTPYKITIN IUISIXOM X PEMOHTY MOJIMEPHUMU
KOMIIO3HUIIISIMHU. OOrpyHTOBaHO  aKTyaJbHICTb  TE€MH  JOCHIKCHHS.
CdopmynboBaHO METY JOCIII)KEHb Ta OCHOBHI CITIOCOOM JOCSTHEHHS II1€1 METH,
BU3HAYEHO O00’€KT 1 MpeAMET AOCIIIKEHHS PO3KPUTO HAYKOBY HOBHM3HY Ta
NPAKTUYHY LIHHICTh OTPUMAHUX PE3yJIbTaTIB.

VY nepuomy po3aijii po3ristHyTO epeTyMOBU aKTYaTbHOCTI TOCITIIKEHHS
TEXHOJIOT1i PEMOHTY TPILIUH MOJIMEPHUMHU KOMITO3UIIISIMU.

3 METOK BCTAHOBJIEHHS CTaHy JOCHIJPKEHb 3a HAaNpsSMKOM HayKOBOIi
poOoTH OyJl0 BHUKOHAHO aHaJI3 ICHYIOUMX TEXHOJIOTIM 1H €KTyBaHHS Ta
OPOCOYECHHS  TPIIMH  3ali300€TOHHUX  KOHCTPYKIH  MOJIMEPHUMH
KOMITO3HITISIMHU.

AHali3 HAayKOBUX TMpaib II0Ka3aB, M0 OLIBIIICTh TEXHOJIOTIH €
e(EeKTUBHUMU B pa3l BIJHOBJICHHS €KCIUTyaTallliHUX BIACTUBOCTEN KOHCTPYKIIIi
(MiHICT, Ha pO3TAT Ta CTUCK). [IpoTe, 3 TEXHONIOTIYHOT TOYKH 30Dy, Taki
TEXHOJIOT1i TPYJOMICTKI Ta TpUBaIi, NOTPeOyIOTh 3HAYHUX 3aTpaT Marepiaib.
3acToCcyBaHHS TEXHOJIOT1I 1H €KTYBaHHS JOLIbHE M1J] 4aC PEMOHTY ITMOOKHX Ta
IIUPOKHUX TPIIIMH 32 iX HEBEJIMKOI KUIBKOCTI Ha KOHCTPYKIIi. A 3aCTOCYBaHHS

TEXHOJIOT1M TPOCOYEHHS JOILIBHO BUKOPUCTOBYBATH IIPU NEPBUHHOMY 3aXHUCTI



OCTOHHMX Ta 3allI300€TOHHUX KOHCTPYKIIH YW HEBEIUKUX Yy po3Mipax
KOHCTPYKIIH.

Y napyromy po3aiji BCTaHOBIICHO TEXHOJIOTIYHI Ta KOHCTPYKTHBHI
YHHHUKHW, 110 MOXYTh BIUIMBATH Ha SKICHI TOKa3HUKH BiIPEMOHTOBAHHUX
KOHCTPYKIIM, Ta (OpMyBaTh TEXHOJIOTII0O BUKOHAaHHA poOiT. Po3pobieno
METOJIUKY €KCIIEPUMEHTAIIbHUX JOCITIHKEHb Y JAHOMY HaIPSIMKY.

VY 4KOCTI PEMOHTHOIO 1H’€KIIHHOTIO Marepiainy Oyjo oOpaHO MOJIIMEpHI
Marepiamu «Koncomna 1» Ta «EaMok id’exmiitauit» BupoOHUITBa TOB
«KoMI11o3uT», K1 BUPI3HIAIOTHCS MIABUIIEHOO B’ I3KICTIO, IIIMPOKUM Jiara30HOM
TEeMIIepaTypy eKCILTyaTalli Ta aAre3iiiHO MILHICTIO.

Tperiii po3ain qucepraiiitHoi poOOTH TPUCBIYECHO EKCIIEPUMEHTATLHUM
JOCHIDKEHHSIM TEXHOJIOT1l PEMOHTY TPIIIMH 3a71i300€TOHHUX KOHCTPYKIIIH
MOBEPXHEBUM MPOCOUYBAHHSAM Ta 1H €KTYBAHHSIM IMOJIMEPHUMH KOMIO3UIISIMU
a TaKOX aHAJIITUYHUM JOCITIKCHHSIM 3aJISKHOCTEH TPUBAJIOCTI, TPYAOMICTKOCTI
Ta 3apOOITHOI MJIATH BiJ 00CATY pOOIT 32 pI3HUMHU TEXHOJIOTISIMH.

3rifHO CKIAJACHOI Yy APYroMy pO3AUIL MemoOuKu exKcnepumeHmanrbHux
00CnidJCceHb s BUSIBICHHS BIUIMBY YWHHUKIB Ha SIKICHI TTOKa3HUKH
BIJIPEMOHTOBAHUX KOHCTPYKIII Ta TEXHOJIOTIK0 PEMOHTY TPILIUH MOIIMEPHUMHU
KOMITO3UIIISIMU TIPOBEJICHHSI E€KCIIEPUMEHTAIBHUX JOCHIHDKEHb PO3UICHO Ha
I’ SITh €TaIliB.

Ha nepwomy emani exkcniepuMEHTATIbHUX JOCTIIKEHb BCTAHOBJICHO
3aJIEKHICTh TJIIMOMHU TPOHUKHEHHS TOJIIMEPHOT KOMIO3MIIii, Bl crocoly ii
HaHECEHHs (BaJuK, IIITKA, PO3MIIIOBAY). 3a pe3yJbTaTaMy aHali3y NPOBEIECHUX
JOCHII)KEHb BCTAHOBJICHO, 1[0 MAKCUMaJIbHA ITMOMHA TPOHUKHEHHS MOJIIMEPHOT
KOMITIO3ULIli B TUIO OETOHY CTaHOBUTH 2—3 MM (BaJIMK Ta WIITKAa) a rIMOMHA
MIPOHUKHEHHSI KOMIO3ULIi B TPILMHU 301IbIIYyBaNacs 31 301IbIICHHSIM LIUPUHU
PO3KPUTTS TPIIIUHY 1 CTAHOBUIJIA MaKCUMaNIbHO 4—7 MM (Bayiuk). [Ipu mpomy yac
HAHECEHHS PO3YMHY B TPH LIAPH LIUMHU cIocoOamMu CTaHOBUB 0J1M3bK0 37—-39 XB.

OcCKUIBKM MIIMOMHA TPILIMH Yy PO3TIATHYTIM 30H1 3a11300€TOHHUX KOHCTPYKIIIi



MOKe OYTH 3HAYHO TIMOIIIa, BUHUKIJIA HEOOXITHICTh PO3POOKH HOBOT TEXHOJIOTI]
3allOBHEHHS TPIIIUH, MO A03BOJMIA O 30UIBIIUTH TIAMOWHY TPOHUKHEHHS
MOJIIMEPHOI KOMTMO3UIli B TPINMHU Ta TUIO OETOHY Ta 3HAYHO CKOPOTUTHU
TPUBAJICTh BUKOHAHHS POOIT.

JlonatkoBoO, Ha JaHOMY eTarli, OyJ0 JOCIIAKEHO BOJJONOTJIMHAHHS 3Pa3KiB
micis X MOKPHUTTS MOJIMEPHOI KOMITO3UIi€0. BcTaHOBIEHO, 0 HAHECEHHS
MOJIIMEPHOT KOMIIO3UIIIi Ha 3pa3KH B TPHU IIapu 3a0e3Meuye iX MOBHUM 3aXUCT BiJ
Oe3HamipHOro HaCHYSHHS BOJIOIO.

Ha opyeomy emani nocnijpkeHb BCTAHOBJICHO 3aJIEKHICTh TUCKY Ta 4acy
HarHiTaHHS MOJIMEPHOI KOMIO3ULIi HA MTMOWHY i1 IPOHUKHEHHS B TPIILIMHH Ta
TII0 OETOHY 3a JOMOMOTrOI pPO3POOJIEHOTO MPHUCTPOIO <«JIOTOYOK», IO
CKJIQIa€ThCS 13 METAJEBOTO JIOTOUYKA MO MEPUMETPY SIKOTO HAKJICEHO TYMOBHUI
YUIUTBHIOBAY, €EMHOCTI JJISi PEMOHTHOTO PO3YMHY Ta KOMIpecopa. Y JIOTOUKY
nepen0adeHo JBa IITYLEPU [UJIsI BXOAY Ta BHUXOJY PEMOHTHOTO PO3UYHUHY.
JlociIPKEHHSIMU BCTAaHOBJICHO, 110 HAHOMTUMAJBHIII 3HAYEHHS TUCKY Ta 4acy
HarHITaHHS TOJIMEPHOI KOMMO3UIli y TPINMHU 3a/1i300€TOHHUX 3pa3KiB 3a
JIOTIOMOTO0 CHUCTEMH «JIOTOUYOK» cTaHoBisath 0,5-0,6 atm Ta 5-10 XxB.
JlonatkoBo OyJi0 BH3HAYEHO TIMOWHY TPOCOYEHHS PEMOHTHOTO PO3YUHY Y
TPINIMHYU, 10 cTaHoBWIa 65 MM. Ciij 3a3HAYUTH, IO BUCOTA JTOCTIIHKYBAaHUX
3pa3KiB CTaHOBWJIA 65 MM TOMY MO>KHA CTBEP/I)KYBATH, 1[0 TTIMOMHA TPOCOYCHHS
TPIIIIMHU MOKEe OyTH O1TBIIO0.

Tpemiii eman nOCHIKEHb Tiepen0adaB BCTAHOBJICHHS 3aJIEKHOCTEH
3aMOBHEHOCTI TPIUIMH 3 PI3HOK HIMPHUHOIO Ta TJIMOMHOIO PO3KPUTTS I Yac
MMOBEPXHEBOTO TMPOCOYEHHS HAa MIIHICHI XapaKTEPUCTUKH BiAPEMOHTOBAHUX
KOHCTPYKIIiH.

OTpumaHni 3Ha49CHHS T ATBEPAIIN, 1[0 BUKOPUCTAHHS CUCTEMH <JIOTOYOK»
€ e(pEeKTUBHOIO JJI 3alOBHEHHS TPIIIMH, OCOOIWBO IS TPIIIUH 3 IIUPUHOIO

po3kpuTTs 10 0,2 MM. Y pa3i HaAsIBHOCTI TPIIIUH 3 MUPUHOIO po3kputTs 0,2—0,5



MM cucTeMa e(eKTHUBHA JJisi CKJICIOBAHHS Tijla OETOHY 3 apMarypor y pasi
MOPYIIEHHS 1X 34ETIJICHHS.

Yemeepmuii eman  JOOCHIIKEHb BHKOHAHO I  BCTaHOBJICHHS
3aJIEKHOCTEM BOJIOTOCTI Ta TEMIEpPATypH 3ali300€TOHHHUX 3pa3KiB Ha SKICHI
MOKa3HUKUA KOHCTPYKIIN MICIS PEMOHTY.

[Ticns nocsarHeHHs 3pa3kaMu 3aaaHoi BojiorocTi (3rigHo 3 EN 1504-5:2013
PO3IJIAIaIu TPU CTaHU BOJIOTOCTI — CyXHid, BOJIOTHI Ta MOKpHIi) Ta TeMIlepaTypu
(20 °C, minyc 10 °C, miayc 20 °C) iX mpocodyBaJId TOJTIMEPHOI KOMITO3HIII€I0
Ta TIOMIIIIYBaJIM B T1 YMOBHU B IKUX BOHHU NiepeOyBaiu 10 mpocodeHHs. Yepes Tpu
100U BUKOHYBAJIM MOBTOPHE MPHUKJIAJaHHS PYWHIBHOTO 3yCHIIIS Ta BH3HAYAIU
MIIHICTH Ha 3TUH.

AHani3 pe3yabTaTiB JOCIIKEHb TTOKA3aB, 110 3a IUIFOCOBUX TEMIIEPATyp
BOJIOTICTh KOHCTPYKI[IH Mail)ke He BIUIMBA€ HA BEJIIMYUHY PYHHIBHUX 3YCHIIb
3pa3kiB IicJisi TMOBEPXHEBOTO IMPOCOYEHHS IMOJIMEPHOI0 KOMIIO3MIIEID Ta
craHoBwio Big 91 go 98 % BiA 3HauYeHb PYWHIBHUX 3YCWUJIb OTPUMaHUX 0
NpOocCOUYeHHS. A OT mpu 3HMKEHHI TemmnepaTypu A0 minyc 10 °C ta minyc 20 °C
30UTBIIEHHS BOJIOTOCTI 3HAYHO MOTIPIIYE MIIHICHI TOKa3HUKHU BIAPEMOHTOBAHUX
koHCTpykuUid. Tak 3a temnepatypu MiHyc 10 °C 3Ha4YeHHS MOBTOPHO
MPUKIIAZACHOTO 3yCHUIUIS CKIIANIO JIJISl CyX0i KOHCTPYKIIi — 84 %, 1t BoJoroi — 57
%, st Mokpoi — 51 %; 3a remnepatypu minyc 20 °C 3HaueHHS pyHHIBHUX 3yCUITb
CTaHOBWJIO JJI CyXUX 3pa3kiB — 85 %, miisa Bonorux — 58 %, nns mokpux — 38 %
BiJI 3HAUEHb PYWHIBHUX 3yCHJIb MPUKIIAJEHUX JI0 3pa3KiB J0 iX MPOCOYCHHS.

Ha kiHueBomy n’ssmomy emani 1OCIIKEHb BCTAHOBJICHO BIUIMB IIHUPUHU
PO3KPHUTTS TPIIIMH HA TEXHOJIOTIIO IX peMOHTY. s 1iboro OyJ10 3ariaHoBaHO Ta
NPOBEJCHO YOTHPHU Cepil eKCIEepUMEHTAIbHUX JOCHIKEHb, Wil Yac SKUX
3MIHIOBAJIU MUPUHY PO3KpUTTs TpimuH (Big 0,1 10 0,7 MM 3 kpokom 0,1 Mm) Ta
1H €KTYBJIM B HHUX IOJIMEpPHI KOMITO3MINi Ta ix komOiHamii («Koucomig 1»,

«EnMoK 10’ eKIinHumN» ).



Bceranosneno, mo mnomimepna xomnosuilis «Koncomia 1» Ta cucrema
«JIOTOYOK» €(PEeKTHUBHA ISl MMPOCOYCHHS TPIIIMH 3 PI3HOI0 TTTUOMHOIO Ta Tija
OeTOoHY /ISl HaIaHHSI IOBEPXHEBOT MIITHOCTI, @ TAKOX ISl CKJIICFOBAHHS TPIIIHH 3
HUPUHOIO PO3KpUTTA 10 0,2 MM. [TonimepHa kommno3uiist «K EqMOK 10’ eKIIAHUIDY
3aCTOCOBaHA 3a KJIACHYHOIO TEXHOJIOTIEID 1H €KTYBaHHS €(EKTUBHO CKJIICIOE
TPINIMHUA 3 MUpUHOI po3kputTsa Big 0,3 mo 0,8 mm. HaifedekTuBHimo0
TEXHOJIOTI€I0 PEMOHTY TPIIIMH 3 MIKUPUHOK po3kpuTTs Bix 0,8 MM crana
TEXHOJIOT1sI MPOCOYEHHS TPIMMH 1 TiIa OCETOHY MOJIMEPHOI0 KOMITO3HIIIEI0
«Koncomia 1» Ta iH’€KTyBaHHsI MOJIMEPHOI KoMmo3ullii « EqMoK 1H’ eKIIHHMI B
TPIIMHU 3 JOTPUMAHHSAM TEXHOJIOTIYHOI MEpEepBM MIXK MPOCOYEHHSIM  Ta
1H’ €EKTyBaHHAM y 24 TOJI.

[IpoekTHO-aHAMITUYHUMHU  JTOCHIIPKEHHSAMH  OTPUMAHO  3aJI€KHOCTI
TPUBAJIOCTI, TPYAOMICTKOCTI Ta 3apOoO0ITHOI IUIATH JUJIsl JIAHOK MPALlIBHUKIB
3QIITHUX Ha PEMOHTHHMX pPOoOOTax 3a PI3HUMHM TEXHOJOTISIMH Ta MPU PI3HUX
o0csarax pooir.

3a momomoroto mposeneanx po3paxyHkiB (TEIT) 6ymo BcTaHoBiieHO, 110
HaMEHII TPUBAJIOKO Ta TPYIOMICTKOIO € TEXHOJIOTisS TOBEPXHEBOTO MTPOCOUCHHS
HE3aJIEXKHO BiJ 00CATIB poOIT, MpH 1IbOMY 3apoOITHA IJIaTa JIAHKU POOITHUKIB,
3Q/IITHUX Ha BUKOHAHHI ITUX pOOIT, TaKOXX HaimeHIa. HalOiapI TpUBaiow Ta
TPYJIOMICTKOIO € TEXHOJIOTIS 1H’ €KTYBaHHS Y TPIIIMHU MOJIIMEPHUX KOMIO3HUIIIHN.
3acToCyBaHHS TEXHOJIOTIi MOBEPXHEBOTO MPOCOYEHHS Pa3oM 3 TEXHOJIOTIEIO
1H’€KTyBaHHS (KOMOIHOBaHA TEXHOJIOTISI) 3HAYHO CKOPOUYYE TPHUBAIICTh Ta
TPYJIOMICTKICTh BHUKOHAaHHS pOOIT Ta 3MEHUIye 3apoO0iTHY IUIATy JIaHKU
POOITHUKIB.

VY 4deTBepTOMY poO3aiJii po3po0IEeHO Ta BUKJIAIEHO OCHOBHI IOJIOKEHHSI
TEXHOJIOT1i 3alOBHEHHSI TPIIIMH 3a11300€TOHHUX KOHCTPYKIIN MOJIMEPHUMU
KOMITO3HUITISIMU METOJIOM TOBEPXHEBOT'O MPOCOUYEHHS, IO MOJISITAE y: MATOTOBII
OCHOBH KOHCTPYKIIi1, TPOCOYEHH1 TPIIIMH 3 BUKOPUTCAHHSIM CUCTEMH «JIOTOYOK

Ta 3aBepmasbHUX poOoTax. I[lpm moTpedi pPeMOHTY TPIUMH 3 BEITUKUM



J1ana30HOM IIMPUHHU PO3KPUTTS JOILJIBHO KOPUCTYBAaTUCS KOMOIHOBaHOIO
TEXHOJIOTIEIO.

Ha ocHOB1 TeOpeTUUHUX Ta EKCTIEPUMEHTAIILHUX JTOCTIIKEHb PO3PO0ICHO
TEXHOJIOT1I0 3allOBHEHHSI TPIIIMH HA HWXKHIX TOBEPXHSAX TOPU30HTAIBHHUX
3aMi300€TOHHUX  KOHCTPYKILIA 1X MPOCOYYyBaHHSAM Ta  1H €KTyBaHHSIM
MOJIIMEPHUMHU KOMITO3HUIIISIMHU B K1 BpaXOBaHO BIUIMB JIOCIKYBAaHUX pPaHIIIIe
TEXHOJIOTIYHUX Ta KOHCTPYKTUBHUX YNHHUKIB.

PesynbpraTi mabopaTopHUX MOCHIIKEHb MEPEBIPEHO B HATYPHUX YMOBAX
I1]T Yac MPOBEJICHHS PEMOHTHHX pOOIT Ha HEXKUTIOBOMY ITpUMiIIeHH1 y M. Kuesi,
BIIPOBA/DKEHO MiJ 4Yac PEMOHTHHUX poOIT BojaomiaBiaHOro Jjiotka miHi-I'EC y
XKurtomupchkiii obmacti Ta T YacC PEMOHTHHX pOOIT Ha KOHCTPYKIIISX
M1J3eMHOr0 nepexoay cranuii «Cstomunua» CBITOMMHCBEKO-BpoBapchKkoi miHil
METPOIIONITEHY.

Kiarwo4oBi cjoBa: 3ami300€TOHHI KOHCTPYKIIT; TPINIMHMA, TOJIMEPHI
KOMITO3UIIi{; TMPOCOYEHHS; 1H €KTYBAaHHS; TEXHOJIOTIYHI Ta KOHCTPYKTHBHI
YUHHUKHA, MIIHICHI TOKA3HUKHU BIAPEMOHTOBAHUX KOHCTPYKIIH; TEXHOJIOTiSA

3aIIOBHCHHA TplIIII/IH



ABSTRACT

Plokhuta R. O. Technology of repair cracks of reinforced concrete
structures with polymer compositions by surface soak method — Qualifying
scientific work under manuscript copyright.

Dissertation for the degree Doctor of Philosophy (PhD) majoring in 192
“Construction and civil engineering”. — Kyiv National University of Construction
and Architecture, Ministry of Education and Science of Ukraine. Kyiv, 2021.

The research dissertation is devoted to solving the problem of repair cracks
in the lower stretched area of slab horizontal reinforced concrete structures, which
Is solved by surface impregnation of the damaged area of the structure with repair
injection polymer compounds using a newly developed and patented device
“tray”.

In scientific studies, the method of impregnation and the method of
injection are usually considered separately from each other. Currently, there is no
algorithm for repair work on impregnation and injection of reinforced concrete
structure structures, depending on technological and structural factors that may
affect the technology of work. After a detailed study of scientific works, it was
found that the analysis of important technological factors that affect the quality
of the structures under repair was almost not carried out. In particular, the effect
of humidity and temperature of the structure before the start of repair work on its
strength after repair, the duration and pressure of injection of the repair solution
during injection and impregnation does not take into account the cracks width. In
addition, there is almost no scientific research devoted to the impregnation of the
lower zone of horizontal structures.

It is worth noting that there are no studies of such important technical and
economic indicators as cost, duration, complexity of impregnation and injection
of structures. Therefore, to all practical purposes, research is relevant to
determine the influence of technological factors on the quality of repaired

structures by repair cracks with polymer compounds. The development of a
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scientifically sound technology for repair cracks with polymer compounds
depending on the influence of technological factors arising in the process of work
Is, on the theoretical side, considered to be the urgent task of studying the
technical and economic performance of works. The implementation of the
developed technology in construction practice is regarded an integral task of this
work.

The introduction analyzes the problem of restoring the performance
properties of reinforced concrete structures by repairing them with polymer
compounds. The relevance of the research topic is substantiated. The purpose of
research and the main ways to achieve this goal are formulated, the object and
subject of research are defined, the scientific novelty and practical value of the
obtained results are revealed.

The prerequisites for the relevance of the study of the technology of repair
cracks with polymer compounds is considered in the first section.

In order to establish the state of research in the field of scientific work, an
analysis of existing technologies for injection and impregnation of cracks in
reinforced concrete structures with polymer compounds was performed.

Analysis of scientific works has shown that most technologies are effective
in the case of restoring the performance properties of the structure (tensile and
compressive strength). However, from a technological point of view, such
technologies are laborious and time-consuming, and require significant
expenditure of materials. The use of injection technology is advisable when
repairing deep and wide cracks with a small number of them on the structure. And
the use of impregnation technologies should be used in the primary protection of
concrete and reinforced concrete structures or small structures.

The technological and constructive factors which can influence qualitative
indicators of the repaired designs, and to form technology of performance of
works are established in the second section. The technique of experimental

researches has been developed in this direction.



As repair injection materials “Konsolid 1” and “Edmok in’yektsiynyy”
produced by LLC “Kompozit” were chosen. These materials are characterized by
high viscosity, wide operating temperature range and adhesive strength.

The third section of the research dissertation is devoted to experimental
research of the technology of filling reinforced concrete structures cracks with
surface impregnation and injection of polymer compounds, as well as analytical
study of the dependence of duration, labor and wages on the volume of work on
different technologies.

According to the methodology of experimental research developed in the
second section to identify the influence of factors on the quality of repaired
structures and the technology of repairing cracks with polymer compounds, the
experimental research is divided into five stages.

At the first stage of experimental researches the dependence of depth of
polymeric compound impregnation, on a way of its drawing (roller, brush, spray)
Is established. According to the analysis of the research, it was found that the
maximum depth of polymeric compound impregnation into the concrete structure
Is 2-3 mm (roller and brush) and the depth of impregnation of the compound into
cracks increased with increasing crack opening width and was maximum 4-7 mm
(roller). In this case, the time for applying the solution in three layers by these
methods took 37-39 minutes. Since the depth of the crack in the tensioned zone
of reinforced concrete structures can be much deeper, it became necessary to
develop a new technology for filling cracks, which would increase the
impregnation depth of the polymer compound into cracks and the concrete
structure and significantly reduce the duration of work.

Additionally, at this stage, the water absorption of the samples after coating
the polymer compound was researched. It is established that the application of
the polymer compound on the samples in three layers provides their complete

protection against pressureless water saturation.
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At the second stage of research the dependence of pressure and time of
injection of polymeric compound on depth of its penetration into cracks and a
concrete structure by means of the developed device «tray» is established, it
consists of a metal tray around the perimeter of which is glued a rubber seal, a
tank for repair material and a compressor. The tray has two fittings for inlet and
outlet of the repair material. Studies have shown that the most optimal values of
pressure and injection time of the polymer compound in the cracks of reinforced
concrete samples using the “tray” are 0,5-0,6 ATM and it took 5-10 minutes.
Additionally, the depth of impregnation of the repair solution in the crack, which
was 65 mm, was determined. It should be noted that the height of the studied
samples was 65 mm, so it can be argued that the depth of impregnation of the
crack may be bigger.

The third stage of research involved the establishment of the dependences
of the filling of cracks with different width and depth of opening during surface
impregnation on the strength characteristics of the repaired structures.

The obtained values confirmed that the use of the «tray» system is effective
for filling cracks, especially for cracks with a width of opening up to 0.2 mm. In
the case of cracks with a width of 0.2-0.5 mm, the system is effective for bonding
the concrete structure with reinforcement in case of violation of their adhesion.

The fourth stage of research was performed to establish the dependences
of humidity and temperature of reinforced concrete samples on the quality of
structures after repair.

After the samples reached the specified humidity (according to EN 1504-
5: 2013 three states of humidity were considered — dry, wet and moist) and
temperature (20 °C, -10 °C, -20 °C). They were impregnated with a polymer
compound and placed in conditions where they were before impregnation. Three
days later, the destructive force was repeated and the flexural strength was

determined.



Analysis of the research results showed that at positive temperatures the
humidity of the structures has almost no effect on the destructive forces of the
samples after surface impregnation with the polymer compound and ranged from
91% to 98% of the values of the destructive forces obtained before impregnation.
But when the temperature drops to -10 °C and -20 °C, the increase in humidity
significantly impairs the strength of the repaired structures. Thus, at a temperature
of -10 °C, the value of re-applied force was 84% for dry construction, 57% for
wet and 51% for moist; at a temperature of -20 °C, the values of the destructive
forces for dry samples amounted to 85%, 58% for wet samples and 38% for moist
from the values of the destructive forces applied to the samples from their
Impregnation.

At the final fifth stage of research, the influence of crack opening width on
the technology of their repair was established. For this purpose, four series of
experimental studies were planned and carried out, during which the crack
opening width was changed (from 0.1 to 0.7 mm with a step of 0.1 mm) and
injected into them polymer compounds and combinations there of («Konsolid
1», «Edmock iin’yektsiynyy» [Edmock for injection]).

It was found that the polymer compounds «Konsolid 1» and the «tray»
system is effective for impregnating cracks of different depths and concrete
structures to provide surface strength, as well as for gluing cracks with a width of
opening up to 0.2 mm. The polymer compound « Edmock i in’yektsiynyy»
[Edmock for injection]» used by the classic injection technology effectively glues
cracks with a width of opening from 0.3 to 0.8 mm. The most effective technology
for repairing cracks with a opening width of 0.8 mm was the technology of
impregnation of cracks and concrete body with polymer compound «Konsolid 1»
and injection of polymer compound « Edmock i in’yektsiynyy» [Edmock for
injection]» into cracks with a technological break between impregnation and
Injection amounting to 24 hours. The design-analytical studies have determined

the dependences of duration, labor intensity and wages for the units of employees



involved in repair work on different technologies and for different volumes of
work.

With the help of calculations (Cost-performance ratio) it was found that the
technology of surface impregnation is the least laboring and time-consuming,
regardless of the amount of work, while the wages of workers involved in these
works are also the lowest. The most laboring and time-consuming technology is
the one of injecting polymer compounds into cracks. The use of surface
Impregnation technology together with injection technology (combined
technology) significantly reduces the duration and complexity of the work and
reduces the wages of workers.

The basic provisions of the technology of filling cracks of reinforced
concrete structures with polymer compounds by the method of surface
impregnation and combined technology are developed and stated in the fourth
section. The technology consists in: preparation of the base of the structure,
impregnation of cracks using the system "tray" and finishing works. If you need
to repair cracks with a wide range of opening widths, it is advisable to use a
combined technology.

Based on theoretical and experimental studies, the technology of filling
cracks on the lower surfaces of horizontal reinforced concrete structures by
Impregnation and injection of polymer compounds has been developed, which
takes into account the influence of previously studied technological and structural
factors.

The results of laboratory tests were verified in kind during the repair work
on a non-residential premises in Kyiv, implemented during the repair work of the
water supply tray of a mini-hydroelectric station in Zhytomyr region and during
repair works on the structures of the underground passage of the Sviatoshyn

station of the Sviatoshynsky-Brovarska metro line.
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