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dlculations on pipe wall thickness are performed to verify the pipe wall thickness of o
selected pipe material specificafion in offshorefonshonre oil and gas projects and are
usually part of any oil and gas related piping engineering deliverables.

In most ports of the world, such colculotions are generally
performed bosedon ASME B31.3. Howeve . in recent ve ors.
some shortfols in this method of colculation hove been
highlighted. The most common solution proposed wos to
e o maore fit purpose equaotion agoinst the consen otive
equotion.

Fipe wal thickness is o function of alowokble hoopstess. fis
derved from odindic o stress under mec honics of motedol.
A ovindricol stress hos these pottems: Cicumfersntiol
stiess, hoop stress. odd Aongitudingl stres: ond rodicl stress.
In el otion to internol pressure. we will ue the hoop stess to
coculote the pipe woll thicknes: for thin-wolle d cdinde s
(woill thickness less thon 110th of the odius).

The hoop stes: con be expressed o

Th=pf ol 2t

Where

mn= oo sfress (AP e

= fnhemo pressune it the fube oroplinder (AP D)
d= irhemal diometerof fube or oplindar (mm. in)

t = tube or cplinder wall thickness (mm. i)

For thick wolle d oinders. the Lome’s equation will be
wedto detemine pipe wall thic kness. This equotion is best
suited for thicker wolled high pressue piping. with woll
thickness outside the schedule range (1t rafio of less thon
100.

The hoop stress con be expressed os:

Te = {3 & - o S - 0Bl - (7 i (2, - il /0 (- o2
Where

0= = shiess in oicwn ferentiol directon (AP oei)

= internal presore in the tube or oplinds r (4P o. pai)

fa = extemnal pressure in the tube or oplinder (WPa. peil

& = imtema iordius o Frube or oplinder (mme ind

ta = extemal rrdivs of tube o oplinder (mm. in)

¥ = rachivs fo polnt in fobe or cvlindar wiall (mm. il (= ¥ = k)
Mowimom stress when r =& (nside oipe orowinder)
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Zenermlly: pipe wol thic kness is colculoted by

= Determining the opplicoble ASMESANS] B3 Code.

» Codculofing the regured thicknes:s forinternd press ue.

» Checlking the colculoted thickness to detemine it
occeptobility for externol pressure ond other apdied

lozids. i cipplic oble .

»  Increcsing the cdculoted thickness, of nesded. to
ooccount forcomsion dlowonce and mil tolerance.
v Selecting othicknes: from on ANS AP tokbleof standard
pipe thickness reguements.
Al piping com ponent woll thicknesses specifed for the
incivicdlucl piping closses are colculoted occording to the
formuoe specifiied in Poro 304.1.2 (3o of ASME B31.3
ond o bosed on confinuous long-t2m intemol desiogn
pressure ond design temperotue. specifed conmosion,
eroson diowonce (under-toleronce). the monufoctuing
minus funder foleronce ond the threodng olowonce os
opplic ohle.

Fiping subjpect to oy odditional looding such oz shor-
term upset conditions oococsional loods externd pressue.
themd looding. live loods. moine motions or bendng
olowonces shol be indvidodly ossesed o ensure fdl
com plicnce with A5ME B31.3.

A typical pipe class sheet [iagran )

1. Corban Steel ZL150
2 Duplex Stainless Steel 22CT ZL1&0
3. Duplex Stoinless Steel 25T ZL150
4. Austenitic Stoinless Steel 316 ZL150
5. Austenitic Stoinless Steel 316 ZL1s0
Lo Austenitic Stoinless Steel &Mo ZL150
7. Austenitic Stoinless Steel SMo ZL1s0
3. Titcaniurm ZL1s0
Q. Titcaniurm Zl150
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Duplex Stoinless Steel EECr CLSZIEI
11, Austeritic Stoinless Steel 314 Cl3oo
12, Austenitic Stoinless Stesl aMo ClLaan
13. Duplex Stoinless Steel 220 Zlann
14. Duplex Stainles Steel 220 CLaoo
15. Duplex Stoinless Steel 28Cr Clanno
18, Austeritic Stoinless Steel 314 Claoo
17, Austernitic Stoinless Steel 8Mao Claoo
15, Duplex Stoinless Steel 220 ZLe0on
12, Duplex Stainless Steel 220 L300
20, Duplex Stoinless Steel 220 [ = i
21, Austenitic Stoinless Steel SMo Zleoo
22, Duplex Stainless Steel 22 L1500
23 Duplex Stoinless Steel 220 L1500
24, Duplex Stainles Steel 220 L1500
R Duplex Stoinless Steel 22Cr ZL1s00
28, Austenitic Stoinless Steel oMo ZL1500
27, Duplex Stainless Steel 22 L2500
5. Duplex Stoinless Steel 25 ZL2s00
2. Austenitic Stoinless Stesl oMo L2500
3. CorbonStesl AlSl4130 APNO000
31, Duplex Stainles Steel 220C: ZLas00
32 Duplex Stoinles: Steel 220 ZLason
33. Duplex Stoinless Steel 251 ZLas00
3. Duplex Stainles Steel 22 ZL4500
35, Austenitic Stoinless Steel SMao Clas00

The folo wing pipe class sheet ka5 higher pressue Atng trar tabwlated i ASME B 5574 SIWE

B{8.34 jhag ram )
Pessure, barg

Pipe Claoss | ASME
Sheet E1&6.5

Duplex Claoo 1.5
T, Stonless 150 &2 450
Stesl 220 200 45 & 427
5 Austenitic Stoinless Claon 100 Silws &7
Stesl oo 150 &02 &0z
Dupex Stainless CLaoo 100 1030 101.3
o 5 Stesl 220 150 100.3 21
g8 200 97.2 86.3
E 280 27 a0
E 4. Duplex Stainless Steel 22Cr CLAD0 100 1030 101.3
uf DupexStoinless Steel 26Cr  CLadd 100 1030 101.3
% " A tenitic Stoinless Claon 100 1030 101.3
E © Steel Mo 150 100.5 213
i T DuplexStainless Steel 22Cr CL200 150 140.0 137.8

THE INSTITUTIZN 2 F ENIN EE RS. MALAYSLA




FERTURE

M _Pressure, Bcrg
sheet B1&6.5

Duplex Stainless Stegl 22Cr CLOO 100 1846 1620
Austenitic Stainless CLe00 100 1846 1620

3. Steel shvlo 180 18506 1378
200 131.4 1280

0 Duplex Stainless CL1s00 - 100 2876 2633
Stesl 22Cr 180 2508 2064
Austenitic Stainless Lo 100 2876 263.3

steel shvlo 180 2808 2096

Tl 200 2190 2133
260 207 2023

300 1891 194 3

12 Duplex Stainless Steel 22Cr  CL2B00 180 3260 3827
13, Duplex Stainless Steel 26Cr  CL2600 180 3241 827
Austenitic Stainless CL2E00 100 422 4 4222

4 Stegl MO 180 4181 3827
18 Duplex Stainless Steel 22Cr  CL4A800 140 PR3 703.1

As individually noted in the following pipe Closs sheet, for certain sizes
the selected pipe wall thickness 5 lower than the calculated walug. This is
because the Lame’s equation wsed gives a lower wall thickness where the
difference is small.

Calculated | Calculated
{ . ) thickness, | thickness, :
ﬂzp% M&fﬂgl mm based | mm based lef?‘;ﬁ?ce.
on hoop | onlame's
sfress equation

Austenitic
1. 12 Stainless Steel CL900 14.35 14.27 3008
&ho
Duplex Stainless
2 8 CL1500 1678 1666 30,10
Duplex Stainless :
a AN CL1500 6.06 6.02 (-)0.04
Austenitic
4. 24 Stainless Steel CL1500 3893 3887 3004
aMo
15  Duplex Stainless  CL2500 5.10 508 3002
& ) . . .
10 Steel 22Cr 28.85 2858 (-)0.27
8  Duplex Stainless  CL2500 18.37 18.26 3011
&, 12 Steel 25Cr 2554 2540 -y 0.14
14 2801 2779 ¢y 0.22
&  Duplex Stainless  CL4500 e 2500 -30.23 '
) 10 Steel 22Cr 4008 4000 3008 5
1 4047 4000 3047 E
e
Duplex Stainless e
8. S CL4500 30 3600 3011 .
=L
bis | ARG CL4500 279 277 002 i
o Stainless 5
' 5
& Steel 6Mo 2208 2195 3013 i
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The mon cholenge identiied in pipe wal thickness
colculation iz the dlternative formulo ogoinst the
comservotive omulos. The reoson for the difference in
pipe wdl thicknes: colculction:s i bosed on o different
formulo wed in the cdculotion. ASME B31.3 gives o
moe consenotive cdoulation which: in gereml is more
oocurcte forthinnernwolled sche duled piping with thickness
below (=080

The clte mofive fom ulais bosedonthe Lame s equotion
where vaiobles suzh os externcl pressure are given mare
comsiderction in the cdcoulation. Lame’s eguotion iz betier
wed for thicker wdled high pressue pping with wdl
thicknesses outside the schedue rmnoe (=00 ar BSE
=0.385).

Section 304.1.2 (o). ASME B31.3 form ul o with t=Dd ond
PfASE=D.385 is used for vdidation. The condifons/citena
cnd cpplicotion of the omulo, o5 given in section 304.1.2
(o). meet the design requirement. Hence. the design is
occomdonce with section 304.1.2 (o), ASME B31.5 and the
provisions of s:ection 304.1.2 (b) should not be uzed.

Honwe ver. uncercertain cicumstances (efer to reasons
menfioned below). the most common solution proposed
will b2 the occeptance of using o fit purpose equotion
og oinst the consenotive e quation.

1. Fpe wal thickness cdculotions arent pot of the
cizcigine engineening deliverables.

2. Difference of the cdouloted wall thickness s neglinibe
cnd mostofthe szes are not usedin o podic d or projgct.
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3. Moztofthe line which kes the offecte d pipe closses are
ot designed os permodmum designe where the pipe
will thickness i3 cdcouloted bosed on the moximum
cesign pressure and tem peratue.

Fipe waoll thicknes: colculotion sholl be perfomed bosed
on ASME B31.3 Howewer issues such o6 occeptance of
wsing o more it equotion con b2 occepted o the option
for an alternctive method.
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