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Pedepar:

1. ¥ nuceprauiiiziit po60oTi DOCIiIpKEeHU BIIJIMBY IIPOCOYYBAJIbHMX BOTHE6i03aXCHUX PEYOBUH Ha IIOKA3HUKU
IIO>KEXKHOI HeOe3IeKU JiepeB’sTHUX OyliBeJIbHUX KOHCTPYKLIiM IPY 3aMiHi BOTHE3aXHMCHOr0 3aCOo0y Mif, yac
IIOBTOPHOTO BOTHE3aXMCHOTO IIPOCOYYBAHHS, @ TAKOXK PO3KPUTI 3aKOHOMIPHOCTI BIIMBY YMHHUKIB MTOXKEXKHOI
Hebe3reKy IIpy 3aMiHi MPoCcoYyBaJIbHUX BOrHE0i03aXMCHUX PEYOBUH Ha iX BOrHe3axnCHY e(PeKTUBHICTb. Y BCTYyMi
HaBeJIeHO 3arajbHy XapakTepUCTUKY IHUCEePTallii, 00rPyHTOBAHO aKTyaybHICTh TEMU JOCIIIKEHb, CPOPMYIbOBAHO
METY Ta 3aBJaHHS [OCJII)KEHHSI, BU3HAY€HO 00'€KT Ta IIPEeIMET JOCJiIKEeHHS, HaBE€JIeHO HAayKOBY HOBU3HY Ta
[IPaKTUYHE 3HAYEHHS OJEPKaHUX PE3YJbTATIB. Y NepIIOMY PO31iji Ha IMifCTaBi IPOBEAEHHS aHali3y CTATUCTUYHUX

JAHUX OKPECJIEHA TEHNIEHIIis 3ay4EHHS IPEICTaBHUKIB TepuTopianbpHux nigpo3sninis JJCHC 1o nepesipok SKOCTi



BUKOHAHHSI POOGIT 3 BOTHE3aXUCTY AEPEB'SIHUX Oy1iBeJIbHUX KOHCTPYKIil, 0 CBIAYUTD PO 306i1bLIEHHS KiJIbKOCTI
BHMKOHaHUX POOIT JaHOTO POLLy, a TAKOX PO 3alliKaBJI€HHS 3aMOBHYKIB BOTHE3aX{CHOT'O [IPOCOYYBaHHS y
HaJIe)KHOMY BOTHE3aXKCTY, 1110 3a6e3redye MoXexXHy 6e31eKy 00'eKTy. 3a pe3yabTaTaMy aHaTiTUYHUX AOCIiIKEHb
BMCHOBKIB KOMICill 3 I€PEBipOK BOTHE3aXUCTY AEPEBSIHUX OYyAiBeJIbHMX KOHCTPYKLiI BUSIBJIEHO 3aJI€5KHICTh MiX
HEHAJIE>KHUM BOTHE3aXUCTOM JIePEB'SHUX OyliB€JIbHUX KOHCTPYKILiil Ta BOTHE3aXMCHUMU PO3YMHAMU. A came Te,
110 B GiJIBIIOCTI BUNA/IKiB TOBEPXHEBE IIPOCOYYBAHHS [IPOBOANJIOCH {HIIMM BOTHE3aXUCHUM PO3UYMHOM HiX
nornepenHiM. Y pyromy po3zisi Ha MifcTasi IPOBELEHOrO aHasli3y iCHYI04MX B YKPaiHi METOLIB HOCTIiIKEHHS
BOTHE3AXUCTY I€PEB'IHUX OYy[iBeJIbHUX KOHCTPYKLiil BUSIBJIEHO IIEPEBAry Ta HEJOJiKA KOSKHOTO 3 METOZiB
KOHTPOJIIO SIKOCTi BOTHE3aXNCHOI'O 006pO6JIeHHS. 3a pe3ysibTaTaMi aHaJITUYHOTO NOCiIKeHHS] BCTAHOBJIEHO
CYTTEBi HEJJOJIIKM €KCIIPEC-METOY, 3yMOBJIEHI TEXHIYHO HU3bKOIO TOYHICTIO Ta MOPAJIbHOIO 3aCTapiIiCTIO, IO
IIPOSIBJISIETHCS Y MOXKJIMBOCTI BU3HAUEHHSI iniie [I-1 rpyny BOTHE3axUCTY, TEXHIYHUX CKIAHOILAX BiOOpy 3pa3KiB
Ta BiZICYTHOCTI YiTKUX KpUTEPIiiB BUNIPOOYBaHHS. BU3Hau€HO, 1[0 MPUCKOPEHUI METO, BU3HAUYEHHS BOTHE3aXUCHUX
BJIACTMBOCTE! € Hanoinbil e(PEeKTUBHUM Ta 00'€KTUBHUM, [IPOTE OOMEKYETHCSI BUKJIIOYHO J1ab0paTOPHUMU
YMOBaMH, a METOAY KOHTPOJIIOBAHHS IPUIATHOCTI IPOCOYEHOI IEPEBMHHU € HANOIIbII CYJaCHUMU JJ1s1 [IEPEBIPKU
SIKOCTi BOTHE3aXHCHOTO ITPOCOYYBaHHSI 6€3I10CEPENHBO HA €KCIUTyaTOBaHUX 00'eKTax. Ha OCHOBI IPOBELEHOTO
aHaslizy OOIPyHTOBAHO AOLIIbHICT BUKOPUCTAHHS IJ1s1 TOJAJIBIINX JOCTiIKEHb IIPUCKOPEHOTO METOAY
BA3HAYEHHS BOTHE3aXNCHUX BJIACTUBOCTEH, METOY KOHTPOJIIOBAHHS 32 TEMIIEPATYPOIO 3aiMaHHS Ta METOLY
KOHTPOJIIOBaHHSI 32 03HAKOIO0 CAMOCTIHOTO TOPiHHS, SIK HalO1/bII €(PEKTUBHUX i OITUMAIbHUX METOHIB. Y
TPETbOMY PO3[iJli IPOBENEHHI EKCIIEPUMEHTAJIbHI NOCIIIPKEHHS 3 BUTOTOBJIEHHSM 3Pa3KiB, SIKi MianaHi IOBTOPHOMY
BOTHE3aXHCHOMY OOpPOOJISIHHIO 3 3aMiHOIO BOTHE3axXMCHOTO0 3aco0y. [IpoBefieHi nociipkeHHs 1aloTh IiCTaBu
CTBEPJKyBaTH, 1110 3aMiHa BOTHE3aXUCHOTO 3ac00Y BIMBA€ HAa OCHOBHI NIOKa3HUKYU BOTHE3aXUCHOI €(PeKTUBHOCTI,
TaKi gK: BTpaTU MacH, O3HaK1 CaMOCTITHOTO TOPiHHA Ta TEMIIepaTypu 3aiMaHH4. B 1iomMy guHamika 3miHN
OCHOBHMX ITOKa3HUKIB IEMOHCTpPYE ix noripmeHHs. Ha OCHOBI OTpUMaHUX Pe3yJbTaTiB MOXKHA IIPUITyCKaTH, 1O
BOTHE3aXMCHi 3ac06M MOXXYTb OYTU HE CyMiCHUMH, [IpY IIPOBELEHI IOBTOPHOI'O BOTHE3aXUCHOTO OOpOOJISIHHS,
OCKIiJIbKY TIPU3BOJSITh 10 3HUKEHHS BOTHE3aXMCHOI €(DeKTUBHOCTI. B 4eTBepTOMY pPO37iJli 3 BAKOPUCTAaHHSIM
peHTreHOdIIyOpeCieHTHOTO aHali3y Ta MeTOiB XiIMIYHOTO aHasIi3y AOCHiIKeHO, 0 HaiyacTime 40 CKIanLy
BOTrHE06i03aXMCHUX PEYOBUH BXOAUTH KOMIIOHEHTH: liaMMoHilipocdaT, oprodocdopHa kucnoTa Ta kKapbamia. Ha
OCHOBi BU3HAUEHMX KOMIIOHEHTIB METOOM [TIOBHO(AKTOPHOIO EKCIIEPUMEHTY PO3PO0JI€HE ONITUMAJIbHE
CHiBBiIHOLIEHHS CKJIa[ly BOTHE3aXMCHOI peYOBUHHY, 110 3a6e31eYye BOTHE3aXUCT AePeB'sTHUX OyiBeIbHUX
KOHCTPYKIIii1 [IpY 3aMiHi BOTHE3aXHMCHUX 3aC00iB a came: niammoHinidocdar - 4 %, kapbamiz — 6 %, pocdaTtHa
kucyora 12 %. BctaHOBI€HA 3aKOHOMIPHICTb BIIUBY BifICOTKOBOTO MacOBOT0 3HaueHHs pocdaTHOi KUCIIOTH,
Kap6aminy Ta giamoHi¢ocdaTy Ha BOTHE3aXUCT JePeB'sTHUX Oy iBeJIbHUX KOHCTPYKLi, a came 1111 TeMIIEpPaTypu
3aliMaHHs Ta BTPATU MAacU. 3 BUKOPUCTAHHSIM Cy4aCHUX CTaTUCTUYHUX METO[IiB 3a0€3I1€4€HO BiJTBOPIOBAHICThb
Pe3yJbTaTiB €KCIIEPUMEHTIB, a TAKOX IiITBEPIPKEHO 3arajbHy 301KHICTb KOKHOTO OKpPEMOTo eKcliepuMeHTy. [1pu
1IbOMY abCOJIIOTHI BiIXMJIEHHS MiXX yCepeIHEHUMU Pe3yJIbTaTaMU JOCiI)KeHb He IePEBULYIOTh [1JIs1 TOKa3HUKa
BTpaTu Macu - 1,81%, a nyis temneparypu 3aiimaHHg - 0,49%. Po3po6siennii Ta cepTU(iKOBaHNI BOTHE3aXUCHUN

3acib - mpocoyyBasibHa BOTHE6i03axrCHA peYOBUHA [JIs1 JePEBUHMU Ta 11eJ1i01030BMicHUX MaTepiasiB «FIRE BREAK».

2. The dissertation research investigates the influence of impregnating fire-protective substances on the fire
hazard indicators of wooden building structures when replacing a fire retardant during repeated fire-protective
impregnation, and also reveals the patterns of influence of fire hazard factors when replacing impregnating fire-
protective substances on their fire-protective efficiency. The introduction provides a general description of the
dissertation, justifies the relevance of the research topic, formulates the goal and objectives of the study, defines
the object and subject of the study, presents the scientific novelty and practical significance of the results
obtained. In the first section, based on the analysis of statistical data, the trend of involving representatives of
territorial divisions of the State Emergency Service in quality checks of fire protection work on wooden building
structures is outlined, which indicates an increase in the number of works of this type performed, as well as the
interest of customers of fire-protective impregnation in proper fire protection, which ensures the fire safety of the
facility. According to the results of analytical studies of the conclusions of the commissions for checking the fire



protection of wooden building structures, a relationship was found between inadequate fire protection of wooden
building structures and fire protection solutions. Namely, in most cases, surface impregnation was carried out with
a different fire protection solution than the previous one. In the second section, based on the analysis of existing
methods of testing the fire protection of wooden building structures in Ukraine, the advantages and disadvantages
of each of the methods of quality control of fire protection treatment were identified. According to the results of
the analytical study, significant disadvantages of the express method were identified, due to technically low
accuracy and moral obsolescence, which is manifested in the possibility of determining only the IInd group of fire
protection, technical difficulties in selecting samples and the lack of clear test criteria. It was determined that the
accelerated method for determining fire-retardant properties is the most effective and objective, but is limited
exclusively to laboratory conditions, and the methods for controlling the suitability of impregnated wood are the
most modern for checking the quality of fire-retardant impregnation directly at operated facilities. Based on the
analysis, the feasibility of using the accelerated method for determining fire-retardant properties, the method of
controlling by ignition temperature and the method of controlling by the sign of spontaneous combustion for
further research is justified as the most effective and optimal methods. In the third section, experimental studies
are conducted with the manufacture of samples that are subjected to repeated fire-retardant treatment with the
replacement of the fire-retardant. The conducted studies give reason to assert that the replacement of the fire-
retardant affects the main indicators of fire-retardant efficiency, such as: mass loss, signs of spontaneous
combustion and ignition temperature. In general, the dynamics of changes in the main indicators demonstrate
their deterioration. Based on the results obtained, it can be assumed that fire retardants may not be compatible
when re-fire retardant treatment is carried out, as they lead to a decrease in fire retardant efficiency. In the fourth
section, using X-ray fluorescence analysis and chemical analysis methods, it was investigated that the most
common components of fire retardants are: diammonium phosphate, orthophosphoric acid and urea. Based on the
identified components, the optimal ratio of the composition of the fire retardant was developed using the full-
factorial experiment method, which provides fire protection of wooden building structures when replacing fire
retardants, namely: diammonium phosphate - 4%, urea - 6%, phosphoric acid 12%. The regularity of the influence
of the percentage mass value of phosphoric acid, urea and diammonium phosphate on the fire protection of
wooden building structures has been established, namely for the ignition temperature and mass loss. Using
modern statistical methods, the reproducibility of the experimental results has been ensured, and the general
convergence of each individual experiment has been confirmed. At the same time, the absolute deviations between
the averaged research results do not exceed 1.81% for the mass loss indicator, and 0.49% for the ignition
temperature. A fire retardant has been developed and certified - an impregnating fire-bioprotective substance for
wood and cellulose-containing materials "FIRE BREAK".
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IepkaBHa aKazieMis Oy[iBHMLITBA Ta apXiTeKTypu"
Kopg 3a €IPIIOY: 02070772

MicneSHaxo,IpKeHHﬂ: ByJI. YepHuUlIeBCbKOro, 6ya. 24-a, [IHinpo, JHinpoBcbKkuit p-H., 49600, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. [Tazen Ouner KOpiiioBry

2. Oleh Y. Pazen

KBasigikamis: . . n., 21.06.02

InenTudikarop ORCID ID: 0000-0003-1655-3825

JoaparkoBa iHpopMauist: https://scholar.google.com.ua/citations?user=0L0iuVcAAAAI&hl=uk;
https:/ /www.scopus.com /authid /detail.uri?authorld=57191601271; https: / /www.researchgate.net /profile /Oleg-

Pazen

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKMIT [lepKaBHMIT YHIBEPCUTET 6e3TeKn

SKUTTEIISIIbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, YkpaiHna
dopma BiracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYaNHNX CUTYaLii

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. BeceniBchkuii Poman bormanosuy

2. Roman B. Veselivskyi

KBasigikamis: . t. u., nouenrt, 21.06.02
Imentudikarop ORCID ID: 0000-0003-3266-578

HoparkoBa iHpopmawist: https://scholar.google.com.ua/citations?user=NiNX-GkAAAAJ&hl=uk;
https:/ /www.scopus.com/authid /detail.uri?authorIld=57509406900;
https:/ /www.researchgate.net /profile /Roman-Veselivskyy

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT IepPKaBHUI yHIBEPCUTET 6e3MeKn

SKUTTENiINBbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3Haxoa KeHHS: sy/. Knenapischka, 6y7. 35, JIbsis, 79007, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

KoBanumnx Bacunb BacunbroBuyg

KoBanuiux Bacunp BacunbroBuy

Pomanenp XpuctuHa MukosaiBHa

VkpIHTEI

FOpuenko TetsaHa AHaToiiBHA



