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AHAJII3 KOHCTPYKTUBHOI'O BUKOHAHHSA TA OCHOBHUX TEXHIYHUX
BUMOT" 10 HOKEXHUX IIVIOCKOCKJIIAJAHUX PYKABIB VIS
MNOKEXHO-PATYBAJBHOI TEXHIKH

Haseoeno akmyaﬂbnicmb NUMAHHA 6UBYEHHA CYUACHUX 6UMO2 00 KOHCMPYKMUBHO20 6UKOHAHHA, d MAKOJIC OC-

HOBHUX MEXHIYHUX 8UMO2 00 NIOCKOCKAAOAHUX NOMCENICHUX PYKABIB OISt NONCEINCHO-PAMYB8aNbHOL mexHiku. [Ipoana-
JII308AHO CYYACHT NIOX0OU W00 KOHCMPYKMUBHO2O SUKOHAHHS HANIPHUX NONCEHCHUX PYKABIS.

Kniwouoei cnosa: xoncmpykmuseHne 6UKOHAHHA, HANIPHI NIOCKOCKNAOAHI NOJICENCHI PYKABU, NOINCEHCHO-

PAMYBANIbHA MEXHIKA, MEXHIYHI 6UMO2U

ITocTanoBKka npoodJiemMn

Ha TemnepinmHiif yac B YkpaiHi BHMOTH 00 KOHC-
TPYKTHBHOTO BUKOHAHHS T4 OCHOBHI TEXHIYHI BHMOTH
J0 TOXXE)KHHX HAMpPHUX pYKaBiB IS MOXKEKHO-
psityBanbHOl TexHiku HaBeneno y JJCTY 3810-98 [1].

BpaxoByioun Te, 110 BUMOTH HAI[IOHAJIBHOTO CTa-
uaapty JICTY 3810-98 [1] meBHOIO Miporo 3acTapinu Ta
HE BIITMIOBIAAI0Th MPAKTHYHUM MOTPeOaM ChOTOJICHHS, a
TAKOX 3 ypaxyBaHHSM TOTO, IO Yy MPOBIJHUX KpaiHax
CBITY OCTaHHIM 4acoM 3’SIBUJIHCSI HOBI THITH MOXEXKHUX
PYKaBiB, € aKTyaJbHUM NHUTAaHHS BUBYCHHS CYYaCHHX
BUMOI' II0/I0 KOHCTPYKTHBHOT'O BUKOHAHHS, @ TaKOX
OCHOBHHUX TEXHIYHHX BHUMOT /IO IUIOCKOCKIIAJaHUX TO-
KEKHUX PYKABIB IS TOXKEIKHO-PATYBAIHHOT TEXHIKH.

AHaJii3 0CTaHHIX JOCHiIZKeHb i myOikanii

B 3Biti [2] HaBeaeHO pe3yabTaTH JOCHTIIKEHD II0-
JI0 OOTPYHTYBaHHs TEXHIYHHX BHMOT JI0 HAMIPHUX IO-
KESKHUX pyKaBiB. B Toif ke dWac mi JOCHiKCHHA He
BiZIOOpa)aloTh Cy4acHMH CTaH NUTAHHS ILIOAO0 KOHC-
TPYKTUBHOT'O BUKOHAHHS 3a3HAYCHUX PYKaBIB.

ITocTtanoBKka 3aBIaHHS

3 MeTOr0 pO3B’s3aHHS BKa3aHOI mpobiieMu B YKpa-
{HCPKOMY HayKOBO-JIOCIIJHOMY IiHCTHUTYTI LUBLIBHOTO
3axucry (mam - YkpH/II3) Ha TenepimHiil 9ac IpoBo-
JUTBCS HAYKOBO-AOCHigHa pobota «OOrpyHTYBaHHS
METONIB BHIIPOOYBaHb IMOXKEXKHUX PYKaBiB», B paMKax
Kol Oyzne po3poOJICHO HaliOHAJIbHUHM CTaHAApT, IO
BCTaHOBIIIOBaTHME, 30KpeMa Cy4JacHi HayKOBO OOTpYH-
TOBaHiI BUMOTHY JI0 KOHCTPYKTHBHOTO BUKOHAHHSI Ta OC-
HOBHI TEXHIYHI BUMOTH 10 TOKEXKHHUX IUIOCKOCKIIAaHUX
PYKaBiB I TOKESKHO-PATYBATBHOT TEXHIKH.
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Buxiax ocHOBHOro Matepiajy

HamipHi moxexHi pykaBH SBISIOTH COOOI0 THYUKI
TpyOOIIPOBOAM, $IKi BUKOPUCTOBYIOTHCS Ui IOJAdi
BOIM Ta BOAHUX pPO3YHMHIB MIHOYTBOPIOBAaYiB Ha
BiZicTaHb mix TuckoM [3].

OCHOBHMMH BHMOTaMH, IO BHCYBAIOThCSA 10 Ha-
MPHUX TTOKEKHUX PYKaBiB € BUMOTa IIOJO THYYKOCTI,
TepPMETHYHOCTI, ITUPOKOTO TEMIIEPAaTYPHOIO Jiana3oHy
poboTH Ta, 3BHYaifHO, BUMOTH LIOAO 3a0e3Me4eHHs iX
MIITHOCTI Ta JOBroBiuHoCTi [3].

Jdnst 3a0e3neyeHHs] OKpECICHUX BUMOI HaIipHi
PYKaBU BUTOTOBIISIIOTH 3 €JIACTOMIPHUX MaTepiajiB, IO
MOCHJICHI KOPAOM. 3a3BHYaii BOHM MAalOTh KOMIIO3UTHY
OaraTtomapoBy BHYTPILIHIO OYyHOBY, sIKa XapaKTepu-
3Y€TbCSI  HAsBHICTIO  BHYTPIIIHBOTO Ta, 1HKOJIH,
30BHILIHBOTO T'YMOBOTO IIapy, TAKOX HAsBHICTIO OJHO-
ro abo JEKUTbKOX MIapiB TEKCTHIIFHOTO Kapkaca. Ha-
SBHICTh ~KapKaca JIO3BOJISIE CYTTEBO  IMiJBHUIIUTH
MiHICTE (i, SK HACTIMOK, MiJABHIINTH IOIYCTUMHUH B
eKCILTyaTaIlil THCK), a TaKOX 3a0e3MeYUTH HEeOOXiTHY
CTIHKICTB 1 pajliaJibHy )KOPCTKICTh PyKaBa.

KoHcTpyKilisi HamipHUX MOXEKHUX PYKaBiB CKia-
naetbest [4-8] i3 (puc. 1) cunoBoro kapkaca (TKabKoOro
goxna) (3) [9-10], BHYTpIUIHEOrO MPYKHOTO TiAPOi30-
JsiidHoro mapy (1) Ta 30BHIIIHBOTO 3aXHCHOTO MPOCO-
yyBaHHs a00 mpyxHoro mokpurts (4) [11], ske moxke
Oytu Gararouraposum [12]. TloxexxHi pykaBu MOBUHHI
OyTH TepMETHYHHMHU IIpH poOoUOMy Ta BUIPOOYBaIb-
HOMY TiIpaBJIiYHOMY TUCKY, 3yCHJUIS Bifl IKOTO CIIPHA-
Mae OEe3IIOBHUN TEKCTWIBHUH (TKAaHWHO-B’I3aHUN) TPY-
OdJacTuil CHJIOBUN KapKac, 10 MOKE€ BHUTOTOBISITUCS i3
HaTypaJbHOI (JIbOH), CHHTETHYHOI (KampoH, 1aBcaH) abo
3MIIIaHOT CHPOBUHM 1 CKIIAJIA€ThCS 13 HUTOK OCHOBH M
yTka. HuUTKM OCHOBM HIyTh B3[OBXK pyKaBa, yTKa —
MEPIICHIUKYJSIPHO 10 HUX (pHC. 2).
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Puc. 1. Cxema KOHCTPYKIii HAIPHOTO TIOKEKHOTO PY-
KaBa:
1 — repmerm3yrounii map; 2 — kieiioBuit map; 3 —
CHJIOBHUI KapKac; 4 — 3aXHCHE MOKPHUTTS
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Puc. 2. KoHCTpyKIIis CHIIOBOTO KapKacy (TKaIlbKoro

qoXJja):
1 — ocHOBa HUTKH; 2 — HUTKH yTKa

3Bakaloud Ha Te, IO PIBEHb CHJIOBOIO HaBaHTa-
KEHHS Ha KapKac 3a YTKOM € BHIIWM, HIXK 32 OCHOBOIO,
JUIsl HUTOK yTKa BUKOPUCTOBYETHCS OIbII MIIHMHA Ma-
Tepial, HiX U1 HUTOK OCHOBH. [ TepMETHIHOCTI py-
KaBiB i3 KampoHOBOi a00 JTABCAaHOBOI MPsDKi IX BHYTPIII-
HIO TIOBEPXHIO TIOKPHBAIOTH BYJIKaHI30BAaHOK I'YMOIO a00
JIATEKCOM.

B VYkpaiHi €quHNM BITYH3HSHEM BHPOOHHKOM
HamipHUX NoXeXHUX pykaBiB € TOB «CIIELITIPIA»
(3aBog «AKBACHIJIA»), npoaykuisi SKoro cepTudiko-
Bana 3rigHo JJCTY 3810-98 [1].

PykaBn «AQUASILA» BHPOONAIOTBCS 3 BHCO-
KOMII[HUX CHHTETHYHUX HUTOK. BHYTpIIIHS MOBEpXHs
pyKkaBa — Tijfipoi3oioroda Kamepa (Iap), M0 BHIOTOB-
JSIETBCS 13 €NACTHYHUX TI0JIIMEpIB, CTIMKUX 10 HU3BKUX
TeMIeparyp.

B VYkpaiHi KOHCTpYKIis HamipHUX IDIOCKOCKIIama-
HUX TIOKEKHUX PYKaBiB JJISI TOXKEKHO-PATYBAIBHOT TEX-
HIKM PErJIaMeHTyeTbCS  HAIIOHAJIGHUM  CTaHIapTOM
JCTY 3810-98 [1].

CTOCOBHO KOHCTPYKIII pyKaBa B cTaHnapti [1] me-
penbayeHo HaCTyITHE:

- pyKaB NOBHMHEH CKJIJATHCS 3 Kapkaca, BHYTpI-
ITHBOTO MPYKHOTO TiIPOI30JIAIHHOTO ITOKPUTTA 1, SKIIO
niepe0ayeHo, 30BHIIIHBOTO 3aXHUCHOTO IIPOCOYYBAaHHS
ab0 TPY)XHOTO TOKPUTTS (30BHILIHE IOKPUTTS MOXKE
OyTu OaraToImapoBuM);

- Kapkac sBIIsi€ COOOI0 TeKCTHIBHHI Oe3IOBHUI
IUIOCKOCKAaTaHWi TpyOuacTHii MaTepiall, BUTOTOBJICHHH 3
HaTypaJbHOI, CHHTeTHYHOI a0 3MIIIaHOi CHPOBHHH 3Ti-
JHO 3 HOPMATHBHHM JOKYMEHTOM Ha HbOro. Bumorm
LI0JI0 TKAHO-B’SI3aHMX KapKaciB i3 CHMHTETMYHHX HUTOK
sriguo 3 JICTY 2534-94 [13];

- KapKacy IOBHHHI OyTH PiBHOMIipHO, ITITFHO BU-
TKaHi 1 He MaTu nieeKTiB, Opyay, By3iB, TOpOiB TOIIO;

- HOBEPXHsI BHYTPIIIHBOTO IOKPUTTS HE MOBUHHA
MaTH HEpiBHOCTEH, MOTIHONICHh a00 IHIINX HENOIIKIB,
SIKI MOXYTbH BIUTMBATH HA 301TBIIIEHHS BTPATH HATIOPY;

- BHYTPIIIHE 1 30BHIIIHE NOKPUTTS HOBHHHI OyTH
PIBHOMiIpHMMH IO TOBIIMHI 5K MO TOBXHHI PyKaBa, TaK i
10 HOro Koiy.

VY HiMeuunHi KOHCTPYKIiS HaIipHUX IUIOCKOCKJIa-
JaHUX TOXXEKHUX PYKaBIB IUIsl MOMKEKHO-PATYBaIBHOT
texHiku pernamentyetses DIN 14811 [14], ne nepenba-
YeHO, 110:

- pykaBu 1 — ro xiacy (6e3 30BHIIIHBOTO MOKPUTTS)
MafoTh CKJIAJaTHCS 3 HEIPOHUKHEHOTO TI'yMOBOTO a0bo
IUTACTMACOBOTO BHYTPILIHBOTO IOKPUTTS Ta Kapkacy i3
CHHTETHYHOTO BoJIOKHa (noitiepipy Ta/abo nomiaminy);

- pyKaBW 2 — ro Kiacy (3 TOHKAM 30BHIIIHIM MOK-
PHUTTAM) MAIOTh CKJIQIaTHCS 3 HEIPOHUKHEHOTO TYMOBO-
ro abo IIaCTMAacCOBOTO BHYTPIIIHBOTO MOKPHTTS, KapKa-
Cy 13 CHHTETHYHOTO BOJIOKHa (Tomiedipy Ta/abo mosiami-
Zly) Ta TOHKOTO TyMOBOTO 200 IIaCTMAaCOBOTO MOKPUTTS

- pykaBH 3 — ro Kiacy (3 30BHILITHIM TTOKPUTTSIM)
MalTh CKJIaJaTHCS 3 HEIPOHUKHEHOrO TI'yMOBOIO a0o
IUTACTMACOBOTO BHYTDIIIIHBOTO TOKPHUTTS, Kapkacy i3
CHHTETUYHOTO BOJIOKHa (TIomiedipy Ta/abo momiaminy) Ta
TOBCTOI'0 T'YMOBOTO a00 IJIACTMACOBOIO 30BHIIIHBOTO
TIOKPHUTTSI, 1110 Ma€ TOBIIMHY Oinbine Hik 0,3 MM.

Sk Oyno BkazaHo Bumie, y Pecry0umini bimopycs po-
3pobssiethest mpoekt cranmapTy ['OCT (mpoekr, Bimo-
pychb) [15], B sIKOMY CTOCOBHO KOHCTPYKIIii pyKaBiB me-
penbayeHo, M0 PyKaBH IIOBHHHI CKJIAJaTHCS 3 TKAHOTO
Y TKAHOB’S3aHOTO KapKacy Ta BHYTPIIIHBOTO TiApoi3o-
JISIIIAHOTO TOKPUTTSA. [li] Yac BUTOTOBJICHHS KapKacy
BHUKOPHCTOBYIOTh HHTI 3 XiMIYHHX Ta HaTypaJbHUX BO-
JIOKOH.

BHyTpilHE TiApOI30NIALHHE TOKPUTTS BHUIOTOB-
JIFOIOTh 3 PI3HUX BHJIB TYMH, JIaTEKCy, MOJIlypeTaHiB, Ta
IHIIMX TOJIMEPHUX MaTepialiB.

VY pykaBa 3 KapkacoM 3 XiMi9YHHX ab0 HATypaIbHUX
BOJIOKOH JIOMYCKAa€ThCS BIACYTHICTH BHYTPIIIHBOTO Tin-
POI3OJIALIIHOTO HOKPUTTSL.

B tabnumi 1 HaBeneHO OCHOBHI HOpPMATHBHI mapa-
MeTpH (TeXHIYHI BUMOTH) Ta PO3MipH HaHOLIBII BXKHUBa-
HUX B YKpaiHi HamipHUX MOXKEKHHUX IIOCKOCKJIAJIAHUX
PYKaBiB JIIS TTOKEKHO-PATYBAIBHOT TEXHIKH.
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Tabmmms 1

OCHOBHI HOPMATHBHI IMapaMeTpH (TEXHITHI BUMOTH) Ta
pO3Mipy HaOLIBII BXKUBAHUX HAIlIPHUX ITOKEKHUX

TUIOCKOCKJIaJaHNUX PYKaBiB IS ITOKEKHO-PATYBAIBHOT

TEXHIKH
«T»
Tun pyxasa HowminanbHe
3HaYCHHS
1. BHyTpinmHii giaMmeTp, MM 51,0
77,0
2. JloBxuHa pyKkaBa, M 20
3. Po6ouwnit tuck, Mlla 1,6
4. BunpoOyBaibHuii THck, MIla 2,4
5. Po3puBHuii Tuck, MIla 4,0

BucHoBxku

3a pe3ynbTaTaMH aHAJi3y BH3HAYCHO OCOOJMBOCTI
KOHCTPYKTHBHOTO BHKOHAHHS MOXKEKHUX IUIOCKOCKIIaa-
HHUX PYKaBiB JUISl MOXKEKHO-PATYBAIBLHOI TEXHIKM Ta X
OCHOBHI HOPMaTHBHI TAPaMETPH, SIKI TiCIIs1 OUTBII JeTalb-
HOTO OOIPYHTYBaHHS YBIHIyTh NO MPOEKTY HAIIOHAIHHO-
rO CTaHAAPTy LIOJO 3arajibHUX TEXHIYHUX BUMOT Ta Me-
TOZIB BUNPOOYBaHb O MNOXKESKHHUX IUIOCKOCKJIAIAHHUX
PYKaBiB IS TTOKESIKHO-PATYBATGHIX aBTOMOOLIB.
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ANALYSIS OF STRUCTURAL COMPLIANCE AND BASIC TECHNICAL REQUIREMENTS FOR
LAYFLAT FIRE HOSES FOR FIRE-RESCUE EQUIPMENT
V. Prisyajnyuk, S. Semychayevsky, M. Yakimenko, M. Osadchuk, V. Svirskiy, O. Milutin
Ukrainian Civil Defense Research Institute, Kyiv, Ukraine

The urgency of the study of modern requirements for structural design, as well as the basic technical requirements
for layflat fire hoses for fire-rescue equipment are given. To date, in Ukraine the requirements for design and basic tech-
nical requirements for fire delivery hoses for fire-fighting equipment are given in DSTU 3810-98. Given that the require-
ments of the national standard DSTU 3810-98 to some extent obsolete and do not meet the practical needs of today, and
given the recent emergence of new types of fire hoses in the leading countries of the world, it is an urgent question to study
modern requirements for structural performance, as well as the basic technical requirements for layflat fire hoses for fire
fighting equipment. A report on the research work of the Ukrainian Civilian Research Institute on the development of a
national standard for fire hose specifications in 1998 shows the results of studies to justify the technical requirements for
delivery hoses. At the same time, these studies do not reflect the current state of play regarding the design of these prod-
ucts. In order to solve this problem at the Ukrainian Research Institute of Civil Protection, a research work is being con-
ducted “Grounding of fire hoses test methods”, within which a national standard will be established that will establish, in
particular, modern scientific substantive requirements for structural design and basic technical requirements for the lay-
flat delivery fire hoses for fire and rescue equipment. Pressure fire hoses are flexible pipelines that are used to supply wa-
ter and aqueous solutions of foaming agents over a distance under pressure. The main requirements for delivery fire hoses
are the requirements for flexibility, tightness, wide temperature range of operation and, of course, the requirements for
ensuring their durability and durability. To ensure the outlined requirements, the delivery hoses are made of elastomeric
materials that are reinforced with cord. Usually, they have a composite multilayer inner structure characterized by the
presence of an inner and, sometimes, an outer rubber layer, as well as the presence of one or more layers of textile frame.
The presence of the frame can significantly increase the strength (and, consequently, increase the allowable operating
pressure), as well as provide the necessary stability and radial rigidity of the hose. Modern approaches to the design of
delivary fire hoses have been analyzed.

Keywords: fire-rescue equipment, layflat delivery fire hoses, structural design, technical requirements.
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