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Foreword

This document (EN 13480-3:2002/A4:2010) has been prepared by Technical Committee CEN/TC 267
“Industrial piping and pipelines”, the secretariat of which is held by AFNOR.

This Amendment to the European Standard EN 13480-3:2002 shall be given the status of a national standard,
either by publication of an identical text or by endorsement, at the latest by November 2010, and conflicting
national standards shall be withdrawn at the latest by November 2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

This document includes the text of the amendment itself. The corrected pages of EN 13480-3 will be delivered
as issue 12 of the standard.

According to the CEN/GENELEC. Internal\Regulations, thernational /standards organizations of the following
countries are bound to implement this European Standard : Austria, Belgium, Bulgaria, Croatia, Cyprus,
Czech Republic, Denmark, Estonia,{Finlands,Frahce; Gefmany,)\Greece, Hungary, Iceland, Ireland, ltaly,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland and United Kingdom.
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1 Addition of Annex Q

Add the following new Annex Q: "

Annex Q
(informative)

Simplified pipe stress analysis

Q.1 General

The pressure design of all piping components shall be carried out in accordance with the rules of EN 13480-3.
Stresses due to sustained loads, occasional and exceptional loads, thermal expansion and alternating loads
have to be taken into account to meet the code stress requirements for their particular load case.

Q.2 Simplified procedure

Q.2.1 General

As a deviation from Q.1, the stresses from\ gravitational(forces and temperature fluctuations can be simply
determined (see EN 13480-3:2002, 12.2.10) in accordance with Q.2.2 and Q.2.3 independent of the other
stresses in each case.

This procedure shall be applied by experienced personal only. It does not yield information about the loads at
anchor points and shall not be applied to piping, operating in the creep range.

This method only applies to piping which is not buried. For buried piping, additional considerations, for
example with regard to vertical soil loads, restrained expansion due to soil resistance, or mining subsidence
are necessary. These are not covered by the simplified method.

Q.2.2 Specification of allowable spacing of supports

The specification of the allowable spacing of supports, limits the effect of the dead weight of the piping on the
deflections and the stresses. Thus it is possible to consider the internal pressure and the dead weight of the
piping separate from each other. Proof of the permissibility of the support spacing is provided if, for steel
pipes, the support distances given in Table Q.1 are not exceeded and the explanatory notes regarding the
specification of support distances are considered. For other parameters, e.g. other materials, the Table Q.1
can be converted in accordance with the information in the explanatory notes of Table Q.1.

Q.2.3 Check of elasticity

To meet the stress limitations in the load case thermal expansion the piping need to have a sufficient
elasticity. This is normally achieved by a routing that allows for bending and torsional deflection due to
compensating measures. A design calculation for elasticity is not required if the leg lengths comply with the
conditions of Figure Q.2. It is assumed that torsional stresses are less significant due to the routing.

Examples of application of Figure Q.2 and explanatory notes are given in Q.9



EN 13480-3:2002/A4:2010 (E)

Table Q.1 — Allowable spacing of supports for steel pipes (for boundary conditions refer to Explanatory Notes for Table Q.1)

Empty pipe, without insulation

Water-filled pipe, without insulation

Water-filled pipe, insulation thickness

Water-filled pipe, insulation thickness

40 mm 80 mm
DN | da | s q L4 | L, | Ls | L4 | Ls | Le q L4 | L, | L, | L4 | L5| Le q L4 | L, | L, | La | Ls | Le q L4 | L, | L, | La | Ls | Le
mm kg/m m kg/m m kg/m m kg/m m
25 337 2,0 1,6 2,9 5,6 48 29 28 15| 23 2,7 46 40 25 23 12| 70 2,0 2,7 23 14 13 07] 11,8 1,8 2,0 1.8 11 10 05
25 33,7 4,0 2,9 2,9 52 52 36 26 18| 35 2,8 48 48 33 24 17| 81 2,2 3,2 32 22 16 11] 13,0 2,0 2,5 25 17 13 09
40 483 2,0 2,3 3,6 6,8 52 32 34 16| 39 3,1 52 40 24 26 12| 92 2,5 34 26 16 17 08] 143 2,3 2,7 21 13 14 06
40 483 4,0 4,4 3,5 6,5 64 39 33 19| 57 33 57 56 34 29 17] 11,0 2,8 4,1 40 25 21 12] 16,1 2,5 34 33 20 17 10
50 60,3 2,0 2,9 4,0 7,6 54 33 38 17| 54 3,4 56 40 24 28 12| 113 2,9 3,9 27 17 19 08| 16,6 2,6 3,2 23 14 16 07
50 60,3 4,5 6,2 3,9 7,3 69 42 37 21 8,3 3,6 64 60 36 32 18] 142 3,2 4,9 46 28 24 14] 194 2,9 4,2 39 24 21 1,2
80 889 2,3 5,0 55 9,3 6,1 37 47 19| 106 4,6 64 42 25 32 13| 17,8 4,0 4,9 32 20 25 10] 235 3,7 4,3 28 1,7 21 0,9
80 889 5,6 11,5 54 9,0 80 49 45 24] 163 5,0 76 67 41 38 21| 235 4,5 6,3 56 34 32 17] 292 4,3 5,7 50 31 28 15
100 1143 26 7,3 6,3 10,6 66 40 53 20| 16,6 5,1 70 44 27 35 13] 250 4,6 5,7 35 22 29 11] 311 4,4 5,1 32 19 26 10
100 1143 63 16,8 6,2 10,3 87 53 51 27| 249 5,6 85 71 44 42 22| 333 52 7,3 62 38 37 19| 394 5,0 6,7 57 35 34 17
150 168,3 26 10,8 7,6 13,0 71 43 65 22| 317 5,8 76 41 25 38 13| 426 54 6,5 36 22 33 11| 495 52 6,0 33 20 30 10
150 168,33 7,1 28,2 7,5 12,6 97 59 63 30| 469 6,6 98 76 46 49 23| 57,8 6,3 8,8 68 42 44 21| 647 6,1 8,4 64 39 42 20
200 2191 29 15,7 8,7 14,8 77 047 74 23| 514 6,5 82 42 26 41 13| 647 6,1 7,3 38 23 36 12] 723 5,9 6,9 36 22 34 11
200 2191 71 37,1 8,6 14,6 10,2 ©.6;2 7,3 31| 704 7,4 10,6 74 45 53 23| 834 71 9,7 68 42 49 21| 91,0 6,9 9,3 65 40 47 20
250 2730 29 19,6 9,8 16,6 80 1049 /83 24| 756 6,9 84 41 25 42 12] 915 6,6 7,7 37 23 38 1,1] 999 6,5 7,3 35 22 37 11
250 2730 71 46,6 9,7 16,4 10,6 6,5 82 33| 992 8,0 11,2 73 45 56 22| 1150 | 77 104 68 41 52 21]11234| 76 10,1 66 40 50 20
300 3239 29 23,3 10,6 18,1 82 50 <91 251 1027 | 73 86 39 24 43 12]1209 | 70 7,9 36 22 40 1,1 1301 6,9 7,6 35 21 38 11
300 3239 8,0 62,3 10,6 17,8 11,470 789 35| 1368 | 87 121 7,7 47 6,0 24] 1550 | 84 113 72 44 57 221642 | 83 110 70 43 55 22
350 3556 3,2 28,2 11,1 19,0 86 .53 795 26| 1239 | 77 90 41 25 45 13| 1436 | 74 8,4 38 23 42 12]1533| 73 8,1 37 23 41 1,1
350 3556 838 75,3 11,1 18,7 12,0 5°7,3 =294 3,7 1650 | 91 127 81 49 63 25| 184,7 | 88 120 7,7 47 60 23| 1943 | 87 117 75 46 58 23
400 4064 3,2 32,2 11,9 20,3 88 .54 10,2 e27| 1579 | 80 92 40 24 46 121799 | 77 8,6 37 23 43 11]1904 | 76 8,3 36 22 42 11
400 4064 10,0 | 97,8 11,8 20,0 12,8 ©7:8 10,0 39| 2150 | 9,7 135 86 53 68 262370 | 95 129 82 50 64 25]2475| 94 126 80 49 63 25
500 508,0 4,0 50,4 13,3 22,7 99 60 11,4 30| 2467 | 89 10,2 44 27 51 142734 | 87 9,7 42 26 49 13] 2854 | 86 9,5 41 25 48 13
500 508,0 11,0 | 1348 | 132 224 13,7, .84 11,2 "42] 320,3 | 10,7 146 89 54 73 273471 | 105 140 86 52 70 26]3591 | 104 138 84 51 69 26
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Q.3 Explanatory notes for Table Q.1

Table Q.2
F
far = 3 mm DN < 50 Omax = MIN(40 N/mm? 0,4 /)
o Ly [T La
1 far =5 mm DN > 50 i according to Annex F
7 %
Welded Tee
F F
L Omax = MIN(40 N/mm? 0,4 f) L 7 Omax = MIN(40 N/mm? 0,4 f)
2 Lo [TTTTTTTTITITITINT] mes U ° Ls ZTITTTTTTT] max " /h
9-// v,
F\ 7 F
7 max = MIN(40,N/m? ; 0,4 max = MIN(40 N/mm? ; 0,4
L | Ls [TITTTTIGMTITIT) | TMINGONmE S04 Lo Le ° (40 Nfmm?; 04/
ﬁ- I'according to*Annex F i according to Annex F
%—A 7.
Forged Tee Welded Tee

Conditions:

Forged, or welded Tee with horizontal branch

Stress from internal pressure not considered

Tolerances and allowances not considered
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Table Q.3
Criterion Index of
Case System Load . Remarks curve in
Deflection Stress figure 1
Fmum:g
99 5
‘:q q [kg/m] Ine> 9815108 o om [mj 8- W - Opax
A A 2T (g Ips =—+ +—ax 1
[ m [kg] In seap; @ lar +16M) ASTTY q) 981103 .¢.i
e | —
F
/] q:9
7 ] IT F 3 6 2
B 7! @ ko] fB=7IBF 98110 -(3¢-lgr +8m) los ==+ (’”J +% 1
Do | m [kg] : 24E] q q 981-10° . ¢ -i
E
,qiﬂ I n q+ . . s an 2 12 Cont.lsfurigolrt withh
C 7 N Single load in _ IcFm:981-107 log =— 4 [mj 4o Tmax_ equal ield lengt 4
2 R ag" fields c 384E1 (q-Icr +2m) CS ™y 4q 981103 . ¢.i (individual mass in
G | —R each field)
F
q-g q+ 5 ” 038 I'
AR TINN Single load in Ipe> -9,81-10° __126m 126m |"  12-W - Omax g
D & & ¢ 4§ particular sz—W'(‘I‘lDF*&1 m) 's =265, "1|| 265 +g‘81.103.q.,~ o | 1200 3
Lot R BE field only 981.10% .q-i
q-9 i Coar 5 ] - %>0,38 r
EEETEE Single load in Ipg~*981-10° __543m 543m 24-W  Omax
E ) 1; YR particular fe= 384E] (¢-Igr +61 m) les 265¢ " 265¢ " 981.10% .¢.i = 12.-W-o 2
AR A field only 98110 -¢-i
V4 2
I——(da4 d,4Imm4] ; W=1—[mm3] : E[KN/mmZJ
64 dy
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Q.4 Symbols
dam [mm] mean diameter of branch
dm [mm] mean diameter of pipe
da [mm] external diameter of pipe

i [mm] internal diameter of pipe
f [mm] deflection
I* [m] =m/q* equivalent length
i [-] stress concentration factor
1 [m] support spacing, cantilever length (general)
m [kg] additional (single) mass
q [kg/m] mass relative to length
S [mm] nominal wall thickness
v [-] weld efficiency
X [-]=/L ratio of length with/without additional mass
y [-] =F/L ratio of equivalent length/length without additional mass
DN nominal diameter
E [KN/mm?] modulus of elasticity at calculation temperature
F [NJ=m-g single load
I [mm4] moment of inertia
fh [N/mmz] allowable stress-at maximum-metal-tempenature according to EN 13480-3:2002, 12.1.3
L [m] length without additional mass
% [mm?] section modulus

P [kg/m3] density
Omax [N/mmz] maximum allowed bending stress due to weight
g [ﬂz} acceleration due to gravity

s

Q.5 Indices fi
A B,CDE reference to cases in Table Q.3
F,S reference to deflection/stress criterion
* Parameter deviating from Table Q.1

- relative to continuous support
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Q.6 Explanatory notes to Q.2.2
Q.6.1 Specification of allowable spacing of supports
Q.6.1.1 General

Q.6.1.1.1 Values

The support distances in the Table Q.1 "Allowable spacing of supports of steel pipes" have been determined on the
basis of the equations in the Q.3 "Explanatory notes to Table Q.1". The following data have been used for the mass
q relative to length:

Medium Y =1 000 kg/m®
Pipe material o =7 900 kg/m®
Thermal insulation o5 = 120 kg/m®
Sheet covering Ds - S8 =10 kg/m?

Overlaps and fasteners are included. The stiffening effect of the sheet covering has not been taken into account
even though under certain circumstances it can be considerable. Additional loads F = m - g are not taken into
account in the support distances in Table Q.1.

Q.6.1.1.2 Limitation of deflection, L

The support spacing L4, has been specified. in.accordance ;withithe, "limitation of deflection" criterion. The limit
deflection f has therefore been included as follows, from the pointof view.of avoiding possible "puddle formation":

— where DN <50 f= 3 mm;
— where DN > 50 /=5 mm.
The calculation model for L, is the single field support, moments-free supported at both ends (case A in the

Table Q.3 "Explanatory notes to Table Q.1"). An average value £ = 200 kN/mm? has been assumed for the
modulus for elasticity.

L1:ZAF(f,q,I’l’l:O,E'I)zLAF(f,C],E‘])
Q.6.1.1.3 Limitation of stress, L, to Lg
The support distances L,, to Lg, have been determined in accordance with the "limitation of stress" criterion. By
complying the support spacings L, to Lg, the stresses ¢ due to ¢ at L, and Ls in the undisturbed piping (without a

tee) and at Lz and Lg in piping with a tee (welded or forged) at the point of maximum moment are limited to
o = MIN (40 N/mm?; 0,4 £

Q.6.1.2 Single field supports (moments free) L, to L,

The support distances in Table Q.1 have been determined using the equation for /,s in Table Q.3. For this,
undisturbed piping with a stress concentration factor i = 1 has been assumed for L,. For L3, a forged tee with a
stress concentration factor ; = 0,9/(8,8 - s/dm)2’3) has been assumed in the centre of the field.
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