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Vxpaini 6i0 ennusy axmuenux iticbkosux Oitl.

With the start of a full-scale war with Russia, Ukraine has faced the cynical
destruction of civilian facilities: housing estates, hospitals, schools and kindergartens.
They were and continue to be targeted by tanks, artillery, multiple rocket launchers (such
as "Hail", "Tornado", etc.), strategic missiles and aircraft. As a result of such actions,
the buildings received a number of destructions from light shrapnel to complete
destruction. As a result of such actions, the buildings received a number of destructions
from light shrapnel to complete destruction.

Approximately one month after the start of the war, after the liberation of part of
Ukraine, a sufficient amount of photographic and video materials was accumulated,
which made it possible to analyze the work of buildings and their structures under the
influence of uncharacteristic loads. A significant number of specialized domestic
specialists joined this work. Thus, the portal okna.ua conducted a detailed analysis of the
destruction of translucent structures and gave recommendations on measures to reduce
damage from debris.

We analyzed the damage of insulated and uninsulated external enclosing
structures, identified patterns of their behavior depending on the quality of work
performed and compliance with technology during installation.

According to the results of the analysis, we can state the different quality of
insulation work performed and the different behavior of the insulation under the action
of the blast wave. Interestingly, the magnitude and nature of the damage depends not
only on the quality of work, but also on the insulation material.

Facades insulated with basalt wool can damage the decorative finishing layer.
Under strong influences, the cotton insulation was destroyed, partially peeled off or
completely torn off. Even with completely torn boards, glue and pieces of cotton wool
remain on the wall, which continues to protect and strengthen the structure. The walls
were not destroyed or burned. Quite a different situation is observed with the insulation
of buildings with expanded polystyrene. And it is present in new buildings and in
reconstructed ones. In none of the available photos did we see the correct mounting of
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the insulation boards. This applies to the application of a layer of glue, and the provision
of mechanical fastening dowels. As a result of such errors, the facade is completely or
significantly exposed, which may also be accompanied by burning.

Kniouoei cnosa: pyiinyeanna KoHcmpyKyill, ymenuoeay, AKiCmb ymenneHHs,
KpimEHH}l nium ymenJjioeadd, MexHoN02is ymenJjeHH:A

Keywords: destruction of structures, insulation, quality of insulation, fastening of
insulation boards, insulation technology

3 MOYaTKOM ITOBHOMACIITaOHOI BIHHM 3 poci€fo YKpaiHa 3iTKHYyJach 3
IUHIYHAM PYHHYBaHHSIM [IHUBUIBHUX OO0 €KTIB: JKUTJIOBI KBapTaiu, JiKapHi,
IIKOJIM Ta AWTSAYi camoukd. [lo HUX BigOyBamch i MPOJOBXKYIOTH BiOyBaTHChH
LJIECTIPSIMOBaHI  yJapy TaHKaMHd, CTBOJIbHOIO apTHJIEPI€l0, PEaKTHBHUMHU
cucTeMaMu 3ajirmoBoro BorHio (tumy «I'pamy», «Cmepu» Ta iH.), CTpaTeriYHUMU
pakeTaMH Ta aBialliero. Y pe3ysibTaTi TaKMX il OymiBii OTpUMAIU HHU3KY
pyitHyBaHb, BiJl IETKHX OCKOJIKOBHX JI0 TIOBHOTO 3HHUIICHHS.

) ! o B Y
Puc. 1. PyitHyBaHHS HacelleHNX MyHKTIB
Opi€eHTOBHO 4Yepe3 MicCsllb MicCs T[OYaTKy BIHHM IIiCHsl 3BUJIBHEHHS
YaCTUHU TepHUTOpil YKpailHM HAaKOMMYMIACH JOCTATHS KUIbKICTH (OTO- Ta
BiZleomMaTepiaiiB, sKa Jaja MOXJIMBICTh aHamizy poboTH OyniBesnb Ta IX
KOHCTPYKIIIH M BIUIMBOM HEXapaKTEepHHUX s HHUX HaBaHTakeHb. J[o i€l
po0OTH 10NyYHIIACh 3HAYHA KUTBKICTh TPO(MUIBHUX BITYM3HSIHUX CHELIATICTIB.
Tak, mopran okna.ua mpoBiB AeTanpHHH aHaNi3  pyHHYBaHHI
CBITJIIONPO30puX KOHCTpyKWiii [1] Ta naB pekoMmeHmauii 1o 3axojax,
CIpsSMOBAaHHMX HA 3MCHIICHHS MIKOAW Bij ynamkiB. Takox y martepiani Oyio
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HarojomeHo Ha pekomeHnauisix JJCHC npo xii HaceneHHs npu oOcTpiiax Ta B
YMOBax Ha/3BHYANHUX CHUTYyalid BOEHHOTO XapakTepy. MaTepiaiy BUKIAACHI 3
MPSIMUMH TTIOCUJIAHHSMH Ha 11i PeKOMEHIallii.

Kpim Toro, OyaiBeibHa CHUILHOTA MoYaia 00’ €HYBaTHCh Y (OPMYBaHHSI
JUIs BUPIIICHHS NHUTaHb OOCTEXEHHs YIIKO/DKEHHX OyIiBesb, 3a0e3leueHHs
JKUTIIOM TUMYacOBO MEpEMIlIeHUX 0cCi0, BiIOYIOBH MICT Ta IHIIMX HAarajlbHHX.
SIckpaBHM MPHKJIAI0M Takoro 00’ exHanHs € crinbHoTa «UA Penecanc» [2].

UAPEHECAHC

MICTOBYAIBHA NIAT®OPMA
Puc. 2. EM0OiieMa crijIbHOTH

Hamu Oyno mpoaHami30BaHO YIIKOMKEHHSA YTEIJIEHHX Ta HEYTEIUICHUX
30BHIMIHIX OrOPOUKYBAJIbHUX KOHCTPYKIIH, BUSBICHO 3aKOHOMIPHOCTI iX
MOBEAIHKM 3aJIeKHO BiJI SIKOCTI BUKOHAaHMX POOIT Ta JOTPUMAHHS TEXHOJIOTII
ITi/1 Yac BIIaIITyBaHHS.

3a pesynbTaTaMd  aHaNi3y MOXKEMO KOHCTAaTyBaTH pIi3HY SIKICTb
BUKOHYBAaHMX pOOIT 3 yTCIUIGHHA Ta DI3HY MNOBEAIHKY yTeIUIoBada HpH il
BHOyx0Boi xBwIi. LlikaBo, 10 BeIWYMHA Ta XapaKkTep YIIKODKEHb 3aJIC)KUTh HE
JIUIIE BifT IKOCTI poOiT, a i Bix MaTepiay yTerumoBada.

I S -~
Puc. 3. Byaisns, yrerieHa 0a3ajibTOBOIO BaTOO
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»

Puc. 4. Byxisns, yrerieHa 0a3ajibTOBOIO BaTOO

Ha puc. 3 ta 4 mMm GaunMMo mNpakTHYHO BIUIUI (acagu, yTeruieHi
0a3aJbTOBOIO  BAaTO, 3 HE3HAUYHMMH YHIKO/DKCHHSMH JEKOPAaTHBHOI'O
o3nobmoBaneHOrO mapy. Ha puc. 4 BumHO piBHOMIpHO po3ramoBaHi mro0erni
(hikcyBaHHS yTEIUTIOBaYa 3 JOCTATHHOK KUTBKICTIO TOYOK KpiruieHHs. [Ipu
FOMY CBITJIONIPO30pi KOHCTPYKIii B 000X BHMAAKaxX 3a3HAM 3HAYHUX
YILIKOKEHb.

Puc. 5. ByziBins nmosorosoro OyAuHKY, yTeruieHa 6a3aibTOBOIO BaTOIO

Ha puc. 5 Ta 6 Mu 6a4rMo 3HAYHO OLIBIII CINITH pyHHYBaHb KOHCTPYKIIIH,
HDK Ha puc. 3 Ta 4. BarHuil yrerumoBad 3a3HaB pPYHHYBaHHS, YacTKOBO
BimapyBascst a00 OyB BifipBanuii noBHicTi0. OJHAK, [IPU LOMY YiTKO BHIIHO
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KpIiIUTeHHS IUIMT YTEIUTIOBAadya i3 CYIUIFHUM HAaHECEHHSIM KJICHOBOI CyMIiTi.
Hagite mpu moOBHICTIO 00ipBaHMX IUTUTaX HA CTiHI 3alUINAETBCA KIEH Ta
YACTHHHU BaTH, 1[0 MPOJIOBKYE 3aXHUIATH Ta MiJCUIIOBATH KOHCTPYKit0. CTiHK
He 3a3HaJIM pyWHYBaHb Ta HE 00TOpiNH.

-

e i
Puc. 7. Byxisns, yremniena 0a3aJbTOBOIO BaTOO

SRV

107



"Cyuacni mexnonozii ma memoou po3paxyukis y ayoiesnuymei', eunyck 17, 2022

VY Toit xe wac BHAHO (puc. 7), IO HABITH NPH MNPSIMOMY IIONAJAHHI
Ooenpunacy i3 BETHKOI PYHHIBHOIO CHIIOI, 0a3aabTOBa BaTa, BHCTYIAIOYH
OydepHuM mIapom, 30epira€ KOHCTPYKII Biji 3HA4YHILIMX py#HYyBaHb. Taki
BJIACTUBOCTI BATH MiJKPIIUTIOIOTECS MPAaBHIBHO BHKOHAHMMH poOOTaMH i3
BIAINTYBAaHHA IIapy yTemunoBada. OJHAK, HAaBITh IPH ASSAKHX HOMWJIKAX MPU
BIAINTYBaHHI (pUC. &) CTBOPIOETbCA HENOTaHMH YAaCTKOBHH  3aXHUCT
KOHCTPYKIIIH.

Puc. 8. ByxiBis, yTeminena 6a3aabTOBOIO BaTOO 3 MTOMIJIKAMH

Ha puc. 8 6aunmo, mo MiHepanoBaTHI IUIMTH 3aKpiIUICH] 3 TOPYLIICHHIM
TEeXHOJIOTIi (HaKJICIOBAaHHS Ha MasK{, HEJIOCTATHS KUTBKICThH aro0emiB). Y mii
cUTyalil BimOyJNOCh BiUTYIIyBaHHSA YTEIUTIOBAIHHOTO MIapy Ta OTOJEHHS
KOHCTPYKIIii HaBiTh IPH HE3HAYHOMY XapaKTepi pyHHyBaHb.

-
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Ha puc. 9 texx 6aunmmo rpy0i mMOpyHIEHHS TEXHOJOTIi KPIMJeHHS IJIHT.
Ockinpku yTerunoBad OyB 3aKpilZICHHH Ha MasKH, TO BHOyXOBa XBWJIS BiX
BEPXHBOTO MOBEPXY IMPOMIIIIA y TOPOKHUHU MIXK CTIHOIO Ta BaTOO Ta BifipBaiia
3HAYHUI TUIAacT. 3OBHIIIHIA MINHUE TiapOi30ALiHO-ICKOPATUBHUI Iap
MOTSATHYB YTEIUTIOBAY JOHU3Y 1 Jimimie aBa (akropu BpsTyBamn Qacaa Bif
noBHoro orosieHHs. Ilo-mepme, BUOYX PO3MOBCIOMKYBABCS JHIIE 3 BEPXHBOTO
MOBEpXy, NO-Ipyre — Juile [ro0eni BTPUMald MacuB  BiJl TOBHOI'O
BiUTYIIlyBaHHS.

Puc. 11. IloMusky npy yTeIuIeHHI TiHOMOICTHPOJIOM
30BCiM iHIIA CHTYyalis CIIOCTEPIraeTbcsi NPH YTEIUICHHI OyniBenb

miHomoicTupoaoM. [IpudomMy BOHa TPUCYTHS 1 B HOBHUX OYIIBISAX, i B
pekoHCcTpy#oBaHHX. Ha >xomHOMy 3 nocTymHHX (OTO MU He MOOaYmIn

109



"Cyuacni mexnonozii ma memoou po3paxyukis y ayoiesnuymei', eunyck 17, 2022

NPaBIIBHOTO KPIIUICHHS IUMT yTeIUTtoBava. Lle cTocyeThes 1 HaHEeCEHHS Iwapy
KJIEIO, 1 3a0e3MeUeHHs MEXaHIYHOTO KPIiTUleHHs Aro0emsiMu. B pe3yiprati Takux
MOMUIIOK TMOBHICTIO 200 3HAYHOK0 MIPOIO OTONIOETHCS (hacaj, MO TAKOXK MOXKE
CYIPOBOKYBATHCH HOT'O OOTOPSIHHSM.

Puc. 12. OroneHHﬂ (acany rmpu yTerieHHi HlHOl‘IOJ‘IlCTI/IpOJ'IOM 3 HOMIJIKaMU

3a pe3yabTaTaMH aHANI3y MarepiaiB MOXEMO 3pOOHMTH HACTYIHI
BHUCHOBKH:
1. 3acTocyBaHHS yTeIUTIOBaya CKpIIuIioe (acanHy 4acTUHY OyIHHKY.
2. VYTemmoBad BHCTYNae JAEMI(pEpHUM IIapoM NpH 3O0BHIMIHIX yIapHHUX
BIUIMBAX.
3. bazanpToBa Bata 3axuiiae ¢acaj Kparie, Hi>K THOIOIiCTHPOIL.
4. HenmorpmMaHHS TEXHOJOTiIi BHUKOHAaHHS pOOIT 3 YTEIICHHS IPH3BEIO 0
BiJIIApYBaHHS BChOTO IIAPY yTEILTIOBAaYa i OroJieHHs (acaiis.
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