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Code: |EN 12480 -

SHT:
SHZ:
SH3:
SH4:
SHE:
SHE:
SHT:
SHE:

SHS:

Eft:
Sy

SC; 119933
119,933 Fi:
119.993 F2:
119,993 F3:
119,933 F4:
119.993 F&:
119,933 FE:
119.993 F7:
119.993 Fa:
119,933 F3:

Fac:
179.930

ZI

Fatigue Curves...

¥
From: 10 [ Bend 7] Reducer
To 5 I Name [ Rigid [F16IFs & Tees
v [ Expansion Jaint
D3¢, BEE.BET mm Fiestraints [ Displacements
oY [T Hangers [ Flange Checks
07 [T Mozzle Flex. [T Mozzle Lmt Check
7] Offests [ Forces/Moments
oy | [C] Unitorm Loads
Diameter: 33.7000 [C]wird # wiave
— ¥
‘wit/Sch: 26000 .
Materisl | (4D61.03455- 16 E
Seamn Welded
. Alowable Stress
+hill Tl 7 o
Mill Tl % 12,5000 Elastic Modulus [C): 2.1201E+005
Comosion: Tmmn Elastic Modulus (H1): 2.0615E+005
Fipe Den: TR0 T Elastic: Modulus (H2): 2.1201E+005
Fluid Den 1: 10.00000 Elastic Modulus (H3): 2.1201E+005
Fluid Den 2 l:l Poiszon's Ratio: 03000
. 2
iRt l:l Refract Thk:
I e Refract Density: l:m
Temp 1: 100.0000 e
Temp 2 — Insul Thi:
Temp 3: Clad Thk:
Pressure 1: 26.0000 Insulation Density: -
Pressure 22 Cladding Density:
o
Presaure 3 Insul/Cladding
Hydro Press: Uriit Weight:

Line Number : |unassigned

Pipe Pipe +Mill -Mill Insulation N Pipe Fluid Insulation | Cladding Cladding | InsuliClad | Refractory | Refractory
:"'"‘ NT° ":’:1 ":’:1 "?fl oD Wall | Tolerance | Tolerance | Thickness C";:f:”“ Density | Density | Density | Thickness| Density |UnitWeight| Thickness | Density ne:c D:; c D:; c
B B B mm. mm % % mm. B kg.jcu.m kg.Jeu.m kg.Jcu.m mm. kg.jcu.m N./mm. mm. kg.jcu.m
10 20| 885657 mm 33.7000 12.5000 12.5000 0.0000 1.0000 10.00000 0.00000 0.0000 0.00000 0.0000 0.0000 0.00000 100.0000 0.0000 0.0001
20 30 | 666.667 mm 00 12.5000 12.5000 0.0000 1.0000 10.00000 0.00000 0.0000 0.00000 0.0000 0.0000 0.00000 100.0000 0.0000 0.0001
30 40 | 6656667 mm 000 12.5000 12.5000 0.0000 1.0000 10.00000 0.00000 0.0000 0.00000 0.0000 0.0000 0.00000 100.0000 0.0000 0.0001




CAESAR T Configuration Editor

] B3 Resetal -

[=- Corfiguration
Computational Caontrol
Database Definitions
FRP Properties
Geometry Directives
Graphics Settings
Miscellaneous Options
5IFs and Stresses

4 Advanced Settings
(Class 1 Branch Flexibility
Ilse Schneider
Ize WRIC 329
4 Code-Specific Settings
B31.1 Reduced £ Fix
B31.1/B31.3 Verfied Welding/Caontour Tees

EM-13480/,CODET! use In-Plane/Out-Flane SIF

lgrnore B31.1/831.3 We Factor
Mo Rft Wl in Reduced Fitting SIFs
Occasional Load Factor
Pressure Variation in EXF Case
Reduced Intersection
4 General Settings
Add F/AIn Stresses
Add Torsion in 5L Stress
All Cazes Comoded
Allow Users 5IF at Bend
Base Hoop Stress On
Default Piping Code
Mew Job Liberal Expansion Stress Allowable
Ilze PO/ 4t
field Stress Criterion
4 legacy Settings
B31.3 Implement Append P
B31.3 Use 5L Formulation Para 320 (2010)
Include Awial Force in Bxpansion Stress
SIF Multiplier for Sustained Stress Index

False
False
Falze

True

False

False

Falze

False

0.000

Default

B31.1 (Post 1980)

Default
Default

Falze

Falze

D

B31.3

Falze

Falze

Mz 30 Shear

Falze
True
Default
0.0000

EN-13480/CODETI use In-Plane/Out-Plane S1F

Hfects visible : After Emor Checked




STRESSES EXTENDED EEFPOET: Stresses on Elements
CLSE 2 (505) W+P1

Axial Bending Torsion Hoop
Hode Stress Stress Stress Stress

Piping Code: EN-13480 = EN-13480, June 2012

CODE S5TERESS5 CHECE PASSED

Highest Stresses: (N./=dg.mm. )

Ratio (%): 24.3 EHode
Code Stress: 29.2 Allowable
Lxial Stress: 6.5 EHNode
Bending Stress: 21.4 EHode
Torsion Stress: 0.0 ENode
Hoop Stress: 14.3 EHode
Max Stress Intensity: 45,0 EHode
10 6.53 21.38 0.00 14.25
20 6.53 9.50 0.00 14.25
20 6.53 5.350 0.00 14.25
30 6.53 2.38 0.00 14.25
30 6.53 2.38 0.00 14.25

40 6.53 0.00 0.00 14.25

LOADCASE 2 (50U3) W+Fl

10

Max Stress
Intensity
H./sq.mm. HN./sqg.mm. HN./sg.mm. N./sqg.mm. N./sq.mm.

Stress:

20
10
20
20
10

.00
.75

.75
g.75

TS
8.75

SIF/Index 5IF/Index
In Plane QCut Plane

120.0

1.000
1.000

1.000
1.000

1.000
1.000

. 000
. 000

. 000
1.000

1.000
000

Code

Stress
H./=sq.mm.

23.
17.

17.
10.

10.

21
33

33
20

Allowable
Stress
H./=q.mm.

1118.
11s5.

11s5.
11s8.

11%.
118.

23
a3

235
a3

a8
a3

Ratio

24.
14.

14.
.50

5]

5]

%

34
44

44

.50
.52

Piping Code

EN-13480
EN-13480

EN-135480
EN-13480

EN-13480
EN-13480



LOCRL
CASE 2

Haode

ELEMENT FCRCES &ND MCMENTS REPCRT: Forces on Elements

[SUS) W+E1

=

Load C
oa ase .

LCAD CASE DEFINITICHN EEY

CASE 2

10

20

20

30

30

40

(SUS) W+P1

2 (5U5)

2 (5U5)

2 (5U5)

2 (5U5)

2 (5U5)

2 (5U5)

fy

-39

28

-28

13

-13

my
N.m.

39.

-17.

17.

mz
HN.m.



Update Config Setting for In-plane/out-plane improve sifs

CAESAR T Configuration Editor

. -8 X
E E] resetal - :
Categories 4 Advanced Settings
= Class 1 Branch Flexibility Falze
=) Configuration Use Schneider False
Cumputational Cﬂl"l'tl'ﬂl USE WHJ: 325 FElEE-'
Database Defintions 4 Code-Specific Settings
FRP Properties B31.1 Reduced Z Fix True
Geometry Directives B31.1/B31.3 Verfied Welding/Contour Tees  False
Graphics Seftings EN-13480/CODETI use In-Plane/Out-Plane SIF TS =
Miscellaneous Options lgnore B31.1/831.3 We Factor False
SlFs and Stresses No Rft/Wit in Reduced Fitting SIFs False
Occasional Load Factor 0.000
Pressure Variation in EXF Case Diefault
Reduced Intersection B31.1 (Post 1580)
4 (General Settings
Add F/AIn Stresses Diefault
Add Torsion in 5L Stress Diefault
All Cazes Comoded False
Allow User's S5IF at Bend False
Base Hoop Stress On ]
Default Piping Code B31.3
Mew Job Liberal Expansion Stress Allowable False
Ilze PO 4t False
ield Stress Criterion Max30Shear
4 legacy Settings
B31.3 Implement Appendic P False
B31.3 Use 5L Fomulation Para 320 (2010) True
Include Axial Force in Expansion Stress Default
SIF Multiplier for Sustained Stress Index 0.0000

EN-13430/C0ODETI use In-Plane/Out-Plane SIF
Effects visible : After Emor Checked




CASE 2 (5U5) W+P1
Axial EBending Torszion Hoop Max Stress
Hode Stres=ss Stres=ss Stres=ss Stres=ss Intensity
H./zqg.mm. N./=zg.mm. ¥N./2gq.mm. N./=g.mm. N./=g.mm.
Piping Code: EN-13480 = EN-13480, June 2012
CCDE STRESS CHECE PASSED LOADCASE 2 (5U5) W+P1
Highest S5tresses: (N./sg.mm.
Ratio (%): 37.3 EMode 10
Code S5tress: 44.8 Allowable 5tress:
Lxial Stress: 11.8 EMode 20
Bending Stress: 31.7 EMNode 10
Torsion Stress: 0.0 EMode 20
Hoop Stress: 24.8 EMNode 20
Max Stress Intensity: 43.5 ENode 10
10 11.77 31.73 Q.00 24.78 43.51
20 11.77 14.10 0.00 24.78 28.75
20 11.77 14.10 0.00 24.78 28.75
30 11.77 3.53 0.00 24,78 28.75
30 11.77 3.53 0.00 24,78 28.75
40 11.77 Q.00 Q.00 24.78 28.75

SIF/Index SIF/Index
In Plane Cut Plane

120.0
1.000 1.000
1.000 1.000
1.000 1.000
1.000 1.000
1.000 1.000
1.000 1.000

Code

Stre=ss
¥N./=2qg.mm.

44.
27.

27.
1a.

1a.
13.

81
18

18
&0

&0
a7

Allowable
Stre=ss
¥N./=2qg.mm.

119.
119.

119.
119.

119.
119.

a5
a9

as
a9

a9
939

Ratio

3T.
.65

22

22

13.
10.

%

34

.65
13.

83

83
g9

Piping Code

EN-13480
EN-13480

EN-13480
EN-13480

EN-13480
EN-13480



LOCAL ELEMENT FORCES AND MCOMENTS REPORT: Forces on Elements

CASE 2

Hode

(SUS) W+P1

fx

Load C
oa ase .

LOoaD CASE DEFINITICH EEY

CASE 2

10

20

20

30

30

40

(5US) W+P1

2 (5US)

2 (5US)

2 (5US)

2 (5US)

2 (5175)

2 (5US)

£y

-33

26

—-26

13

=13

my
H.m.

35.

-17.

17.

mz
N.m.



Hand Calc Stresses — match original analysis run but not revised run even though sifs are unity and all raw forces and moments are identical

Od=

t=

mill tol =
corro =
id=

CSA =

hoop stress =

Axial stress 1=
Axial stress 2 =

bending stress =

Torsional stress =

sif=

code stress =

c2=

diff =

mm
mm

mm2

N/mm2
N/mm2
N/mm2
N/mm2

N/mm2

N/mm2

N/mm2

1.275

31.15

-mill-corr
129.88
1014.57

3176

0.00
15.26

15.26

38.64

0.00

55.82

N/mm2
N/mm2
N/mm2
N/mm2

N/mm2

N/mm2

N/mm2

N/mm2 - difference because C2 uses the alternative pressure term.

33.7 mm
2.6 mm 2.275
-12.5 = -0.325
-1 mm
28.5 mm 29.15
no red -mill
254.03 mm2 224.60
183544  mm3 1654.01
14.25  N/mm2 16.66
0.00 N/mm2 0.00
6.53 N/mm?2 0.00
6.53 N/mm2 0.00
21.36  N/mm2 23.70
0.00 N/mm?2 0.00
1 1
29.78  N/mm2 33.33
29.2 N/mm2
0.58
8.43 =pcdofden
7.83  =({pcdi2)/(do2-di2})+(Pc/2)
0.60 N/mm2
29.2  MN/mm2 - using 7.83 N/mm2

- matches C2 exactly now!

axial torsion

P (N/mm2) fx(N) fy (N) fz (N}  mx (Nm) my(Mm) mz(Nm)

2.6 ] 0 -39 ] 33.2 o

The stress intensification factors, J, are given in Tables H-1 and H-2.

As an alternative route to equations given in 12.3.2 to 12.3.6, a more detailed determination of the stresses by
separafing in-plane and out-of-plane moments can be performed, using the comesponding stress intensity
factors in Table H-3.

In this case the factor 0,75 i for moment Ms, Mg and Mc in equations (12.3.2-1), (12.3.3-1), (12.3.4-2) and
(12.3.5-1) shall be replaced by iy and ; respectively, in accordance with Table H-3. In the same way, the factor
i for moments M. and M in equations (12.3.4-1), (12.3.4-2), (12.3.5-1) and (12.3.6-1) shall be replaced by iy
and j.

d,
NOTE The pressure term % in the egquations (12.3.2-1), (12.3.3-1), {(12.3.4-1), (12.3.4-2) and (12.3.5-1) may be

€n

d?-d? 2~

2-

42
replaced by the atternative term i M

For the general and the altemative route, the stress intensity factors, i, including the reduction factor 0,75, if
defined, shall be greater than or equal to 1,0 (0,75 = 1,0). If a value less than 1 is obtained then the value 1,0
shall be used.

12.3.2 Stress due to sustained loads

The sum of primary stresses o4, due fo calculation pressure, p., and the resultant moment, Ma, from weight
and other sustained mechanical loads shall satisfy the following equation:

dy, 075i
o PDCI+1 i

de, z

where

M, s the resultant moment from the sustained mechanical loads which shall be determined by using the

most unfavourable combination of the following loads:

— piping dead weight including insulation, internals and attachments;
— weight of fluid;

— internal pressure forces due to unrelieved axial expansion joints etc.

fris the design stress for flexibility analysis in N/mm2 (MPa) with £, =min(f; 7).

12.3.3 Stress due to sustained and occasional or exceptional loads

The sum of primary stresses, oo, due to internal pressure, p., resultant moment, My, from weight and other
sustained mechanical loads and resultant moment, Mg, from occasional or exceptional loads shall satisfy the

OBiMacf, (12321



