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ANALYSIS OF THE BASIC DIRECTIONS  
OF FIRE HOSES RUPTURE PRESSURES INCREASING 

 
Abstract. The analysis of the main ways to increase the rupture pressure of these technical products was made 

based on the rupture pressures dependence in fire pressure hoses from the parameters of their woven reinforcing 
frame previously obtained by the authors. From a scientific and practical point of view, the main directions for 
increasing the bursting internal pressures in the FPH (Fire pressure hoses) are identified and analyzed. The developed 
methodology for calculating and designing of FPH is based on a relationship connecting internal hydraulic pressure 
p-burst with a breaking load N-burst in the weft thread and a number of other parameters. 

To assess the influence of the parameters of the FPH woven reinforcing framework on the value of the internal 
bursting pressure, the latex FPH with a diameter of 77 mm manufactured by BEREG (Russia) made of polyester 
yarns and designed for a working pressure of 1.6 MPa, was chosen as the object of study. 

The dependences of the bursting pressures values on the bursting strength of weft threads of FPH woven 
reinforcing frameworks, designed for a working pressure of 1.6 MPa, for various diameters of the arms cross sections 
are obtained. The influence of geometric densities on the basis and weft of the woven reinforcing frame on the value 
of internal burst pressure in the FPH is investigated. 

When calculating the FPH strength under the action of internal hydraulic pressure, the effect on the value of the 
burst pressure in latex FPH manufactured by BEREG (Russia), designed for a working pressure of 1.6 MPa, such 
parameters as sleeve radius, geometric densities of base and weft was studied. When designing and creating new 
types of FPH, it is necessary to take into account the influence of these parameters on the burst pressure value. 

Key words: pressure fire hose, reinforcing cage, polyester threads, internal rupture pressure. 
 

Introduction. Fire pressure hoses (FPH) - one of the main means of extinguishing fires. Structurally, 
they are designed as flat-wound flexible piping systems on a fabric basis with rubber layers (layer) and 
serve to supply extinguishing liquid (water and aqueous foaming agents) under pressure at a distance to 
the fire site. In relation to the FPH, the requirement for their reliability and performance is extremely 
important, since the positive result in extinguishing fires directly depends on this, and as a result, the lives 
of people and property saved. 

Due to the lack of its own enterprises for the production of FPH, the Republic of Kazakhstan 
purchases these products from foreign manufacturers.  

The importance of purchases of FPH by Kazakhstan is explained not only by the fact that a 
significant part of the country belongs to the arid climate zone, but also by the fact that they become 
strategic in the event of emergencies associated with the occurrence of large fires in the country. 

In order to reduce dependence on supplies of FPH from abroad, it is necessary to create our own 
production of new high-tech FPH in Kazakhstan. To achieve this goal, it is not enough just to have 
technology, production sites with equipment, and it is important to have our own scientific school in the 
field of theory, research, calculation and design of high-tech FPH. In this regard, in our opinion, it is of 



Bulletin the
 
considerab
characteris

An in
absorbing 
and to a d
framework
Along its c
the length 

Most 
The c

their reinfo
To da

have deve
commissio
strength of
FPH is ba
and a num

where in R
cage; do, d
and the co
zones of co

The r
rupture un
of bursting
Russian F
pressures. 

Let u
purpose, w
Production
designed f

An an
woven rein

In thi
the method

The s
proportion
(decrease) 
the strengt
pressures 
1.6 MPa, f

From 
sections, th

In gen
radius of th

An in
the strengt

e National aca

ble scientific
stics of the F
ndispensable 
the forces fr
decisive ext
ks of most of
circumferenc
of the FPH. 
often, FPH W

calculation o
orcing frame
ate, on the ba
eloped the 
oning [7,8], 
f the FPH w
sed on the o

mber of other 

R- radius fire
dy, , -
oefficients of
ontact betwe
rupture press
nder the influ
g pressures f
ederation an

us analyze th
we take as a
n Association
for a working
nalysis of the
nforcing cag
s case, the in
ds described 
structure of 
nal to the bu
 in the break
th of the fir
on the burs

for various d
the analysis

he steepness 
neral, based 
he fire hose, 

ncrease in the
th characteris

ademy of scien
 

c and practic
FPH - their bu

part of the 
rom the fluid
tent, in the 
f the FPH are
ce of the FPH

WRF is mad
of the strengt
es. 
asis of the n
basic theor
and a set o

with hydraulic
obtained depe

parameters o

e hose; Lo, L
- respectively
f the vertical 
een the thread
sure characte
uence of inte
for all types 
nd operated 

he main dire
an object of
n (Russia), m
g pressure of
e dependence
e, based on f

nitial parame
in [3]. 
formula is s
ursting force
king strength
re hose) incr
sting forces 
diameters of t
s of the grap
of the chara
on an analy
its rupture p

e breaking st
stics of FPH

nces of the Rep

cal interest 
urst pressure
device of an
d pressure in
case of rubb
e seamless si
H are weft th

de from polye
th of the WR

onlinear theo
retical provi
f experimen
c effects [3].
endence of t
of the reinfor

u - geometric
y the diamet
buckling thr

ds in WRF in
erizes the st

ernal hydraul
and diamete
in Kazakhst

ections of in
f study latex
made of poly
f 1.6 MPa. 
e of the burst
formula. 
eters of the F

such that the
e of the we
h of the weft
reases (falls)
of the FPH

the cross sec
phs it follow

acteristics inc
ysis of form
pressure incre
trength of we
. This directi

public of Kaza

 
90 

to analyze t
es. 
ny type of FP
nside the fire
berized, late
ingle-layer w

hreads, mutua

ester yarns b
RF is reduce

ory of calcul
isions [3-6]

ntal studies h
. The develo
the bursting 
rcing frame, 

cal density re
ters of the w
reads; , 
n fractions o
trength of th
lic pressure. 
ers of the FPH
tan must nec

creasing exp
x FPH with
yester yarns 

ting internal 

FPH WRF ne

e burst pres
eft threads a
t threads, the
) according 

H WRF weft
tions of the a

ws that with 
creases. 

mula, it be co
eases (falls).
eft threads F
ion can be im

akhstan 

the main dir

PH is a wov
e hose, when
exed and do
woven plain w
ally interwov

ased on poly
ed mainly to

lating single
, the calcu

has been car
ped methodo
internal hydr
having the f

espectively t
warp and weft

 - coefficien
f the diamete

he FPH, i.e., 
GOST R 51
H. All FPHs
cessarily com

plosive inter
h a diameter

based on po

pressures in

ecessary for s

sure of the 
and the radi
e breaking p
to a linear l

t threads, de
arms are sho
a decrease 

oncluded tha
 

FPH WRF is 
mplemented i

rections of i

ven reinforci
n it comes to
uble-sided F
weave shells
ven with war

yethylene tere
o the calcula

-layer plain 
ulation and 
rried out on
ology for cal
raulic pressu

form: 

o FPH base 
ft reinforcing
nts character
ers of the wa
the ability 

049-97 (Rus
s manufactur
mply with th

rnal pressure
r of 77 mm 
olyethylene te

n the FPH on

such a study 

fire hose is 
ius of the F
ressure in th
law. The dep
esigned for 
own in figure

in the diam

at with a dec

one of the d
in two possib

increasing th

ing frame (W
o non-rubber
FPHs. Struct
s made on ro
rp threads loc

ephthalate (P
ation of the 

weave fabric
design tech

 the calcula
lculating and
ure a weft th

and weft of 
g cage fire ho
rizing the len
arp and weft 
of FPH WR
ssia) [9] sets
red at enterpr
his GOST fo

es in the FPH
produced b

erephthalate 

n the paramet

were determ

directly and
FPH. With a
he FPH (that
pendences o
a working p

e 1. 
eters of the 

crease (incre

directions for
ble ways. 

he strength 

WRF), fully 
rized FPHs, 
turally, the 
und looms. 
cated along 

PET) 
strength of 

cs [1,2] we 
hnique for 

ation of the 
d designing 
hread Nrupt 

 
reinforcing 
ose threads 

ngths of the 
threads. 

RF to resist 
s the values 
rises of the 

for bursting 

H. For this 
by BEREG 

(PET) and 

ters of their 

mined using 

d inversely 
an increase 
t is, in fact, 
of the burst 
pressure of  

FPH cross 

ease) in the 

r increasing 

                



ISSN 1991-

Howe
second me
strength an
high molec

The f
materials f

But in
larger diam
will lead t
opinion, i
resistant th
weight pol

Based
cage on th

-3494 

Fig
of the w

1 - 

ever, this pa
ethod, in our
nd wear-resi
cular weight

first method c
for the produ
n this case, t
meter (greate
to an increa
s more acce
hreads, for 
lyethylene (U
d on formula

he value of in

Figur
on the ba

gure 1 – The de
weft yarn of the

for the diamete
of 77 mm; 4 -

ath will lead 
r opinion, is
istant threads
t polyethylen
consists in th

uction of such
to increase t
er linear dens
ase in mater
eptable, is t
example, ul

UHMWPE) c
a, the influen
nternal burst p

re 2 – The depe
asis of Lo fabric

ependence of th
 FPH woven re
er of 51 mm; 2 
- for the diamet

to an incre
 more accep
s, for examp

ne (UHMWP
he fact that su
h FPH WRF
the strength 
sity) and, acc
ial consump
that instead 
tra-high mo
can be used a

nce of geome
pressure stud

endence of the r
 of FPH latex r

 

 
91 

 
he rupture press
einforcing frame
- for the diame
er of 89 mm; 5 

 
ase in mater

ptable, is tha
ple, ultra-hig
PE) can be us
uch weaving
, such as, for
of the fire h
cordingly, w
ption and we

of tradition
dulus (UHM
as weft. 

etric densities
died (figure 2

 

 
rupture pressure
einforcing fram

 

ure p-burst on t
es at “BEREG”

eter of 66 mm; 3
- for the diame

rial consump
at instead of 
h modulus (

sed as weft in
g materials ca
r example, p

hose, it is ne
with a greater 

eight of the 
nal polyester
M) threads, o

s on the base
2, 3).  

e p-burst from t
me MG “Bereg”

the breaking str
” of different di
3 - for the diam
eter of 150 mm 

ption and w
traditional p

(UHM) threa
n the FPH wa
an be washed
olyester yarn
cessary to u
rupter streng
FPH. The s

r threads, hi
or threads o

e and weft of

the geometric d
” with diameter 

 

ress  
ameters: 

meter  

weight of the
polyester thr
ads, or thread
as. 
d using such
ns.  

use as weft th
gth. Howeve
second meth
igh-strength 
of ultra-high

f the woven 

 

density  
of 77 mm 

5. 2020 
 

 FPH. The 
eads, high-
ds of ultra-

h traditional 

hreads of a 
er, this path 
hod, in our 

and wear-
h molecular 

reinforcing 



Bulletin the National academy of sciences of the Republic of Kazakhstan 
  

 
92 

 
Figure 3 – The dependence of the burst pressure p-burst from the geometric density  

of the weft Lu of the fabric of FPH Latex reinforcing frame MG "BEREG" with diameter of 77 mm 
 

The analysis of the presented dependences shows that the burst pressure in the FPH substantially 
depends on the geometric densities of the base and weft of the reinforcing cage fabric. An increase 
(decrease) in the geometric densities of the fabric of such a FPH results in a decrease. It is important to 
consider the significant dependence of the bursting pressure on the bursting forces of weft threads, sleeve 
radii, geometric densities on the warp and weft of the fabric FPH WRF when designing new hoses. 
Reducing the geometric densities of the warp and weft of WRF threads (if there are technological 
capabilities for this), along with an increase in the breaking strength of the weft threads, seems the most 
effective way of increasing the strength characteristics of the FPH under hydraulic action. 

Conclusion. On the basis of the obtained formula for calculating the FPH strength under the action of 
internal hydraulic pressure, the effect on the value of the rupture pressure in the latex FPH produced by 
Bereg Production Association (Russia), designed for a working pressure of 1.6 MPa, parameters such as 
the breaking stress threads, the radius of the sleeve and the geometric density at the base and weft. 

The influence of these parameters on the value of the rupture pressure turned out to be the most 
significant, which must be taken into account when designing and creating new types of FPH. 

Current study was carried out in the framework of the project AP05133582 “Development of 
methods for calculating and designing woven reinforcing frames for fire hoses with the aim of creating 
new high-tech samples of these technical products,” funded by the Science Committee of the Ministry of 
Education and Science of the Republic of Kazakhstan. 
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ӨРТКЕ СУ СЕБЕТІН ТҮТІК ҚЫСЫМЫН АРТТЫРУДАҒЫ  
БАСТЫ БАҒЫТТАРДЫ ТАЛДАУ 

 
Аннотация. Қысымды өртке су себетін түтік – тегіс иілгіш құбыр жолдары көбіктендіретін су жəне су 

ерітінділерін өрт ошағына қысым жасалған қашықтыққа жеткізу үшін қолданылады. Қысымды түтіктердің 
сенімділігі мен жұмыс қабілеттілігіне қойылатын талап өте маңызды, өйткені өртті сөндірудің оң нəтижесі 
оған тікелей байланысты. Өртке су себетін түтіктің маңызды параметрлерінің бірі – ішкі қысым əсерінен 
шлангтың жойылуға қарсы тұру қабілеттілігін сипаттайтын жарылатын ішкі қысым. Осыған байланысты 
гильзалардың жарылу қысымын жоғарылату жолдарын талдау маңызды. Өртке су себетін түтік құбырдағы 
үзілу қысымының олардың тоқылған армирленген қаңқа өлшемдеріне авторлар бұрын алынған тəуелділікке 
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сүйене отырып, осы техникалық бұйымның үзілу қысымын жоғарылатудың негізгі жолдарына талдау 
жүргізді. Өртке су себетін түтік құбырдың армирленіп тоқылған қаңқа өлшемдерінің ішкі үзілу қысымының 
шамасына əсерін бағалау үшін зерттеу объектісі ретінде ПО «БЕРЕГ» (Ресей) өндірісінің полиэфирлі 
жіптерден жасалған жəне 1,6 Мпа жұмыс қысымына есептелген диаметрі 77 мм латекстелген өртке су 
себетін түтік құбыр таңдап алынды. Жүргізілген зерттеулер үзілу қысымы кең дəрежеде арқау жібінің үзілу 
күшіне, су себу құбырының радиусына, армирленген қаңқа тоқымасының негіз жəне арқау бойынша 
геометриялық тығыздығына байланысты болып келетіндігін көрсетті. Арқау жіптерінің үзілу күші шамасы-
ның өсуі (төмендеуі) арқылы өртке су себетін түтік құбырының ажырау қысымы (яғни, су себетін түтігінің 
беріктігі) сызықтық заңы бойынша артады (төмендейді). Осылайша су себетін түтік құбыры көлденең 
қимасының төмендеуі негізінде құламалық сипаты өседі. Армирленген қаңқа тоқымасының негіз жəне арқау 
бойынша геометриялық тығыздығының өсуі (төмендеуі) өртке су себетін түтік құбырдың үзілу қысымының 
төмендеуіне (өсуіне) əкеледі. Ішкі үзілу қысымының арқау жіптерінің үзілу күшіне, түтікше құбырдың 
радиусына, армирленген қаңқа тоқымасының негіз бен арқау бойынша геометриялық тығыздығына аса 
тəуелді болатындығын жаңа өртке су себетін түтік құбырды жобалау кезінде есепке алған жөн. 

Түйін сөздер: өртке су себетін түтікті құбыр, армирленген қаңқа, полиэфирлі жіптер, ішкі ажырау 
қысымы. 
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АНАЛИЗ ОСНОВНЫХ НАПРАВЛЕНИЙ ПОВЫШЕНИЯ  
РАЗРЫВНЫХ ДАВЛЕНИЙ НАПОРНЫХ ПОЖАРНЫХ РУКАВОВ  

 
Аннотация. Напорные пожарные рукава – плоско сворачиваемые гибкие трубопроводы, применяемые 

для подачи воды и водных растворов пенообразователей на расстояние под давлением к очагу пожара. По 
отношению к напорным пожарным рукавам чрезвычайно важно требование к их надежности и 
работоспособности, так как от этого напрямую зависит положительный результат при тушении пожаров. 
Одним из важнейших параметров напорных пожарных рукавов является разрывное внутреннее давление, 
характеризующие прочность, т.е. способность рукава сопротивляться разрушению под действием внутрен-
него гидравлического давления. В связи с этим важно проанализировать пути повышения разрывных давле-
ний рукавов. На основе ранее полученной авторами зависимости разрывных давлений в пожарных напорных 
рукавах от параметров их тканого армирующего каркаса выполнен анализ основных путей повышения 
разрывных давлений этих технических изделий. Для оценки влияния параметров тканого армирующего 
каркаса рукавов на величину внутреннего разрывного давления в качестве объекта исследования был выбран 
латексированный напорный пожарный рукав диаметром 77 мм производства ПО «БЕРЕГ» (Россия), изготов-
ленный из полиэфирных нитей и рассчитанный на рабочее давление 1,6 МПа. Проведенное исследование 
показало, что в наибольшей степени разрывные давления зависят от разрывных усилий уточных нитей, 
радиусов рукавов, геометрических плотностей по основе и утку ткани армирующего каркаса. С увеличением 
(уменьшением) величины разрывного усилия уточных нитей разрывное давление в пожарных напорных 
рукавах (то есть фактически, прочность рукавов) возрастает (падает) по линейному закону. При этом с 
уменьшением диаметров поперечных сечений рукавов крутизна характеристик возрастает. Увеличение 
(уменьшение) геометрических плотностей по основе и утку ткани армирующего каркаса приводит к 
уменьшению (увеличению) разрывного давления пожарных напорных рукавов. Существенную зависимость 
внутреннего разрывного давления от разрывных усилий уточных нитей, радиусов рукавов, геометрических 
плотностей по основе и утку ткани армирующего каркаса важно учитывать при проектировании новых 
пожарных рукавов. 

Ключевые слова: напорный пожарный рукав, армирующий каркас, полиэфирные нити, внутреннее 
разрывное давление. 
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