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FOZADA NEFT NBQLETDiRiCi BORU KOMORLORININ
DAYANIQLIGA VO MOHKOMLIYO YOXLANILMA SORTLORI

Giris. Neft nagl etdiron boru kemorlori
foza soraitindo daha ¢ox kiloyin, 0z
agirhigmimn, miioyyan hallarda iso qarm tosir
yikino moruz galir. Ona goéra do faza boru
komorlorinin - méhkamliysa vo dayaniqhga
yoxlanilmasi, onlarin xiisusils istismar1 dovrii
etibarli iginin tomin olunmasi baximindan
oldugca vacibdir.

Foza halinda neft boru komorlorinin
mdhkamliys yoxlanilmasinda asagidaki sor-
tin 6danilmasi:

|Guz.| < W4 RZ' (1)
Harada ki, ouw. — neft boru komoarlarinds
hesabi yiklorin tasirindon uzununa istigamot
Uzro yarana bilacok gorginliyin maksimum

giymoti olub, asagidaki ifads ilo hesablana
bilor [1]:

ED
o, =uo, —aEAt+ 5 x (2)
r

u, @ —amsallar; E — elastiklik modulu; At —
temperatur doyismoasidir:
1£=05;, a=12-10° K;
E=21-10"Pa; At=34,4K;

oy - isci, yaxud normativ tozyigin [3] tesiri
naticasinda yaranan holgovari garginlikdir vo
asagidaki diisturla kimi hesablanir:

. p-D, 2,7-10°-365-10°
Gd = = 3 =
26, 2-6-10
=82,125-10°Pa =82,125MPa;

130

ol =82,125MPa.

r — neft boru kamorinds elastik ayilon oxun
minimum radiusudur vo baxilan komarda

r=10°-D, =10°-377-10°m=377m gétii-
rilmiisdir.

Homin giymatlar (2) disturunda yerins
yazildiqda, aliriq:

o, = 0,5-82,125-10°-12-10°-
2,1.10".377-10°°

2-377
—86,69)-10° +105-10° = (—45,63+105) -10°%;

2,1-10" .34, 4+ = (41,06 —

Oy =(—45,63+105)-10° =
=59,37-10°Pa = 59,37 MPa;
O, =(—45,63-105)-10° =
=-150,63-10° Pa = -150,63 MPa;
c,, =59,37MPa > o, =-150,63MPa

oldugu igiin, o, =0o,,, =59,37 MPa gotu-
raldr:
0w, | =59,37 MPa;

¥, — metal boru kamarinin ikioxlu garginliya
malik vaziyyatini nozars ala bilon amsal olub,
ouz >0 oldugu halda ¥ =1,0 gobul edilir;

R2 — grunt muhitinin hesabi migavimotdir v
asagidaki ifados ilo tapilir [2]:

, (3)
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R} - boru kemorinds normativ miigavimat-

dir, onun materialinin hazirlanmis oldugu
“C12” markaya malik poladin axiciliq hoddi
ilo eyni gotlrulur vo qiymatini dovlot
standartlarina  géro hazirlanan codvaldan
gobul edilir [4]:

R! = o, = 210MPa,

k2 — borunun materialina gora etibarliliq am-
sahdir vo R, / R} <0,8 oldugda k.=1,15 go-

bul edilir, R; / R; > 0,8 olarsa k,=1,20 g6tii-
ralir:

&:@20,62<0,8

R] 340
oldugu t¢iin ko amsali giymatini k»=1,15
giymotini alir, m=0,75; kn=1,0 omsallarini
(3) ifadssindo nozors aldigda, R> -nin
giymeatini tapmis olurugq:

0,75
'115-1,0
=136,96 MPa < R, =173,47 MPa,

R, =136,96 MPa.

R, =210

Tapilan giymoatlorin hamisini (1) diistu-
runda yerins yazdiqda, aliriq:

|o.,|=59,37MPa <y,R, =
=1,0-136,96 = 136,96 MPa

Bu sort ddoanildiyi tglin nefti nogl etdirici faza
tipli boru kamorlorinin méhkomlik sorti do
Odanilir,

Fozada neft boru kamorlorinin dayaniqli-
ga yoxlanilma prosesindo asagidaki sartlorin
Odoanilmoasi vacibdir:

a) hesabi yuklorin va tasirlorin parametrlo-
rindan:

|Cun| SVLRy (4)
|Guz.M| < 0, 635R2 (1+ (//4)
.sin (G +'/’4R2)”; ®)
(1+1//4)R2

b) normativ yuklarin vo tasirlorin hesabi
mugavimata gora migayisasindan:

n m n
O-uz.glr//3'09'k 'R21 (6)

harada Ki, ou:n — Kiloyin (basqa miihitin) he-
sabi yiklorin tasirindan neft boru kamarlori-
nin oxu boyunca uzununa istigamot izrs ya-
rana bilocok gorginlikdir (ayilma posesindoki
gorginliklori nozora alinmadan) vo tapilan
giymatlori asagidaki kimidir:

Oun =—4155MPa; | o, |=4155MPa;

ouzN < 0 oldugu halda (4) ifadesinds ¥
parametri asagidaki diisturla hesablana bilar:

2
(o} O
= [1-0,75:| =£ | -0,5- =% =
YV, \/ [sz R,

2
_hos [ 203 5 903
136,96 136,96

=4/1-0,326 -0,5-0,66=0,82-0,33=0,49;

Homin qiymotlor (4) sortinin ifadasinda
yerins yazildigda, aliriq:
| oun|=4155MPa<y,R, =
=0,49-136,96 =67,11MPa

oldugu {igiin geyd edilon sart 6donilmis olur.

ouzm - geyd edilon hesabi yuklorin tasi-
rindon maksimum syilmanin garginliyidir vo
asagidaki kimi tayin edilir:

Guz‘M :,UUd iEZO,SQO,gi
2r
. 2110"-377.10°
2-377
o, m =45,15+105,0=150,5MPa,;

|, | =150,5MPa;
o, = 45,15-105,0=—59,85 MPa;
| 5., | =59,85 MPa;

=45,15+105,0;

150,5MPa > 59,85 MPa 0donilma
sortino goro |O'UZ.M|=150,5MP8. ¢ Baxilan
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hali¢in o,,,, =150,5MPa > 0 oldugundan

(5) ifadesindo ¥4=1,0 gotaralir [5]. Belo
oldugda (5) sertindoki sagda torofdo yerloson
ifadasini agsagidaki sokildo hesablamaqg olar:

. (GuzN+V/4R2)77
0,635-R, (1 . ' =
, (1+y,)-sin (v R
—0,635-136,96-(1+1)x
) (—41,55+1,0~136,96)-3,14
xSin _
(1+1)-136,96
=173,96-sin1,0937 rad. =

=173,94-0,8883 =134,52 MPa.

Hamin giymatlori (5)-do nazors aldiqda,
150,5MPa<154,52MPa odugu ii¢lin bu sort

do ddonilmis olur.

(6) ifadesinds o, normal gorginliyin
giymati (2) ifadssi ilo aldo olunmus garginliklo
eyni giymati alir.

oy, =0,,=59,37TMPa>0  oldugu
ucun ¥5=1,0 gétaralar,;
o, ,=0,,=150,63MPa<0 oldugu

Uclin masalonin baxilan bu halinda ikioxlu
sixilmanin %3 omsalini asagidaki diistur ilo
hesablamaq olar:

w,= [1-0,75 — 2 | -
m
—~__.R]
0,9k,
2
_0,5.+: 1-0,75- 08725i
Mg > 510
0,9-k 0,9-1,0
—o,5~(f725i=«/1_0,75-0,22—
1> 510
0,9-1,0
~0,5-0,47 =0,915- 0,235 =0, 68:
v, =0,68;
M gr- 97 519-175MPa
0,9-K 0,9-1,0

n

132

Masalonin baxilan hor bir halinda (6)
disturu ilo osas sortin yoxlanilma prosesini
asagidaki kimi aparmaq olar:

n m n
Ouz1 =59,37 MPa <Y, O’W R2 —

=1,0-175=175MPa,

n

O-:z.z =-150,63MPa <y, %
‘R; =0,68-175=119 MPa.

Oldugu tigilin (6) sortinin hor iki mosaloda

Odonildiyi malum olur.

Belalikls, fozada boru kamarlorinin asas
masalalori tiguin ifads edilon (1) sorti 6danilir,
bu cur neft nagl etdirici boru kamarinds ma-
terialinin mohkamliyi va (4), (5), (6) sortlori
Odonildiyi Ggln belo komorin dayaniqli ol-
masi tam tomin edilir.

NOTICO
Aparilan yoxlamalar goéstorir ki,
fozada yerlogson neft boru komori (cln
mohkamlik vo dayanigliq sortlori (gorginlik

Vo migavimot Uzro) tam  6donilir.

Hesablamalara osason komords yaranan

garginliklor icazo verilon hadlori asmir va

normativ taloblors uygundur. Buna goérs do
boru kemarinin istismar zamani etibarliligi vo
dayaniglig1 tamin olunur.
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YciaoBusi ucnbITaHUS HepTENPOBOIOB
HA NPOYHOCTH /I0JITOBEYHOCTH
B IIPOCTPAHCTBE

AHHOTAIUA

IIpu ucnbpITaHMM HA IPOYHOCTH HETE-
IIPOBOJIOB B INPOCTPAHCTBE B KauyecTBE OC-
HOBHOT'O YCJIOBHS NPOYHOCTH NMPUHUMACTCS
a0COJIIOTHOE 3HaYeHHE HOPMAJIbHOTO HaIpsi-
KEHUs, BOSHUKAIOLIETO B MPOJ0JIbHOM Hall-
paBJIeHUU CTEHKU TpyObl. B ciyyae ucnbita-
HUS Ha NPOYHOCTh B KAUE€CTBE OCHOBBI MpU-
HUMAIOTCS JBa YCIOBUS, IPU KOTOPBIX CUJIbI,
BO3HUKAIOIINE M0 AEUCTBUEM PAaCUETHBIX U
HOPMAaTHUBHBIX Harpy30kK, MEHbIIEe pacueTHO-
ro CONpOTHUBIIEHUS. B ciiyyae ucnelTaHus Ha
MIPOYHOCTb B PACUETHbIE BBHIPAXKECHUS BKIIIO-
YaeTcsi JBYXOCHOE HalpsbKeHHO-Aedopma-
IIMOHHOE COCTOSIHUE CTEHKH TpyObl [uIs

Redaksiyaya daxil olma/Received 22.04.2026

IIPOCTPAHCTBEHHOro cirydas. Haunnensl pe-
meHudg 3aaa4 NPOYHOCTH W MCIILITAHWA Ha
IMPOYHOCTh, 4 YCJIOBHA BBIIIOJIHCHBI Ha YUC-
JICHHBIX IIpUMEpPaX.

Kniowuesvie cnosa: ucneimanue Ha
NPOYHOCMb, KOJIbYe60e HAanpAdceHue, pac-
yemmuvle HASPY3KU, HOPMAMUEHOE CONpO-
muenenue, MoOYIb Ynpy2ocmu, 08yxXocesbvle
Hanpsicenue

Mammadov A.C.,
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Conditions for testing oil pipelines for
dutability and strength in space

ABSTRACT

In the strength testing of oil transporta-
tion space pipelines, the absolute value of the
normal stress arising in the longitudinal
direction of the pipe wall is taken as the main
condition for strength. In the case of strength
testing, two conditions are taken as the basis
for the forces arising from the action of
design and normative loads to be less than the
design resistance. In the case of strength
testing, the biaxial stress-deformation state of
the pipe wall for the spatial case is included
in the calculation expressions. The problems
of strength and strength testing have found
their solution and the conditions have been
met in numerical examples.

Keywords: strength testing, annular
stress, design loads, normative resistance,
modulus of elasticity, biaxial stress.

Moagalaya AzMIU-nun “Meliorasiya va su
tasarriifat: tikintisi” kafedrasinin dosenti
N.A. Sofarova ray vermisdir

Capa gabul olunma/Acceptid for publication 01.06.2026


mailto:mammadovahad23@icloud.com
mailto:lamiyamirsalakhova@gmail.com
mailto:a.q.kamala@mail.ru
mailto:sevinjksharifzadeh@gmail.com
mailto:mammadovahad23@icloud.com
mailto:lamiyamirsalakhova@gmail.com
mailto:a.q.kamala@mail.ru
mailto:sevinjksharifzadeh@gmail.com

