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PASS/START-PROF

Analisis inteligente de esfuerzos en tuberias
asi como un dimensionamiento optimo
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Dr. Alex Matveev
| ider de producto
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desde 2005

Matveev@passuite.com

LinkedIn: linkedin.com/in/alex-matveev/




Agenda del webminar — Parte |

Introduccion
Rapida introduccién a PASS/START-PROF
Cdodigos Incluidos para redes urbanas de calefaccion
Facilidad para realizar analisis de tuberias enterradas y sobre el terreno
Cémo modelar y analizar redes urbanas de calefaccidén
Modelos de suelo para lineas horizontales, inclinadas, y verticales
Rigidez del aislamiento de espuma de poliuretano, rigidez del cojin de expansion
Base de datos de tuberia pre-aislada de poliuretano: LOGSTOR, POWERPIPE, +GF+ Urecon, etc.
Verificacion de esfuerzos del aislamiento de espuma de poliuretano
Verifique las esfuerzos por las cargas de vehiculos en la superficie
Analisis de precalentamiento
Analisis de compensadores de un solo sentido. Calculo de la distancia

Analisis de propagacion de ondas sismicas.
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Agenda del webminar — Parte 2

Caracteristicas y aplicacién de PASS/START-PROF
Principo del creacion del modelo orientado a objetos
Tipos de objetos: tubo, tees, codos, reducciones, etc.
Objetos para equipos: Bomba, Boquilla
Objetos de junta de expansion
Bases de datos de acuerdo con codigos EN 13480 y 13941
Calculo de doblez de anillo empleando FEA no lineal
Bases de datos para, viento, hielo, nieve, cargas sismicas
Arco natural para fendmenos de colapso, en perforacion horizontal direccionada
Calculo de espesor de pared para los accesorios y la tuberia/cafieria

Reportes: Esfuerzos en tuberia, aislamiento, sismo, fallas, cargas en restricciones, desplazamientos,
verificacion de junta de expansion, seleccidon del resorte variable
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PASS/Start-Prof Analisis inteligente de esfuerzos en tuberias
asi como un dimensionamiento optimo

Andlisis completo de - Amplia aplicacion
esfuerzos en - Aplicacion insuperable
tuberias, flexibilidad,

estabilidad y analisis - Capacidades poderosas
por fatiga con

calculos de . Base de datos extensa
dimensionamiento

- Configuraciones flexibles
- Amplio Soporte a coédigos

- Utilizado ampliamente
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PASS/Start-Prof | Amplia Aplicacion

- Tuberia para la industria de
Proceso

.+ Oleoductos y gasoductos

- Tuberias para redes de
serviclos publicos

- Redes de calefaccion
. Gas Natural
- Agua

- Lineas en plantas de Fuerza
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PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




ASS/Start-Prof | Caracteristicas

Incremento de
productividad y ahorro de
tiempo

Ahorre dinero (tenemos
politicas amistosas de
precios

Incremente la exactitud en

los analisis

PIPING AND EQUIPMENT
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PASS/Start-Prof | Aplicacion amplia

Desarrollado desde 1965

2000+ usuarios activos (companias). 8000+ Licencias

Interfaz del Usuario y documentacion en idiomas: Inglés, Chino, Ruso

Codigos de tuberias: 32

Codigos de Viento, Sismo, Nieve, Hielo: 18
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PASS/Start-Prof | Nuestros clientes
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PASS/Start-Prof | Caracteristicas

 Disponible soporte por los desarrolladores via e-maill

 Facil de aprender, rapido y sencillo de trabajar para los nuevos analistas
de esfuerzos en la tuberia.

« Puede trabajar de inmediato gracias a la intuitiva interfaz con el usuario
orientada a objetos. Las companias pueden aplicarla a su trabajos
rapidamente, reduciendo significativamente costos y ahorrando tiempo
de capacitacion sin afectar la calidad de los resultados.
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PASS/Start-Prof | Caracteristicas

PASS/START-PROF es una parte de la suite PASS:

/PASS

PASS/START-PROF - Software para andlisis de esfuerzos en tuberias

PASS/HYDROSYSTEM - Software para andlisis hidraulico y térmico en la
tuberia

PASS/ NOZZLE-FEM - Software para analisis por método de elemento
finito para uniones de Boquillas al cuerpo principal. Calcula SIF, factores
de flexibilidad, Analiza Flexibilidad y esfuerzos en Boquiillas, etc.

PASS/EQUIP - Software para disefio de recipientes a presién, Columnas,
Intercambiadores de calor, software para diseho y analisis de tanques.
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PASS/Start-Prof | Incremento de productividad

PASS/START-PROF es un software moderno para
el analisis de esfuerzos en las tuberias

PASS/START-PROF Hace simple lo complejo

Obtendra los mismos resultados pero mas facil y
mMas rapidamente

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

&£

B &

Properties nox

ASME B31.8 Pig launcher.ctp [ASME B31.8 - 2016] - PASS/Start-Prof 2018 v.04,84 R1 (=N cn =

File Edit View MNavigation Graphics [Insert Tools Service Databases Analysis  Output  Window Help
DEER 38 @ME: & || % 55
SRS &S FFED . Fe s Y@ b L PR [KL

1. "Main mode”

A el BLle @ ddBltase s

[Enput @

4

H ®2

=

=)

Main

Start Node |40

End Node

Name

Input Type  Projections
Projections/a 0 m, -38.3402 m,
Diameterx Tt 1020 mm X 18 m
Pipe Material API-5L X80

Mill Teleranc 12.50

Corrosion All 0 mm

Pressure, MP; 7.4 MPa
Temperature, 40°C

Piping Lecati Onshore Pipeline
Uniform Weit No, 443.7 kgf/m,
Weld Strengt! 1.00

Safety Factor, 1.00

Soil

Insulation dia 1026 mm

Casing thickr|14.9 mm

Depth, m 151 m, 1.51m
Backfill Soil F 0.997 m, 0.997 m
Consider 5ub No

Consider soil Yes

Soil settlemer 0m, 0m, -0m, §
Pipe Laying T Open Trench
Backfill Soil C 02

Foundation § 02

Insulation tyg Other

Insulation adl 1.00

Cushion pres | Cushions absent

""iﬂnn

Ar FM’““ i .

ol 4

4

ER!

WD gag®E gl

|5l Pipes list 3 Error and warning messages
Press F1 for Help

[ wom]




PASS/Start-Prof | Como START-PROF le ahorra tiempo
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PASS/Start-Prof | Supported Codes

PASS/START-PROF Puede analizar de acuerdo con 32 cédigos de tuberias.

Incluye todo lo requerido para el analisis conforme con las ultimas ediciones de los
codigos para redes de calefaccion:

+ EN 13941-2019

« EN 13480-2017

« GOST R 55596-2013 (Rusia)
« CJJ/T 81-2013 (China)

. ASME B31.4-2019 (USA)
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PASS/Start-Prof | Historia

El Manual de Nikolaev fue muy Popular para el Disenio de Expansion Térmica de Tuberias de Calefaccion
Urbana 1965- 1990x
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PASS/Start-Prof | Historia

Desde 1998, las Tuberias Pre-aisladas Enterradas con Aislamiento de Espuma de Poliuretano Comenzaron a

Utilizarse Ampliamente en Rusia.
El Manual de Peter Randlov se Hizo Popular en Todo el Mundo Desde 1997
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PASS/Start-Prof | Historia

Este modelo de tuberia no se puede disenar correctamente utilizando métodos manuales simples de
manuales. PASS / START-PROF ya era popular para el disefilo de tuberias de potencia y proceso en el periodo
1970-2000, pero la mayoria de las empresas de diseno de calefaccion urbana todavia usaban métodos
manuales inexactos (homografia) hasta 2000

£
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PASS/Start-Prof | Historia

Los métodos de analisis manual no permiten verificar adecuadamente los complejos sistemas de tuberias
de diseno. Es imposible verificar los esfuerzos en las conexiones, como tees, dobleces, reducciones.

Especialmente para disefo enterrado directamente
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PASS/Start-Prof | Historia

Desde 2000 la situacion comienza a cambiar. START-PROF se hizo cada vez mas popular para el diseno de
calefaccion urbana
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PASS/Start-Prof | Historia

Los métodos de analisis manual no permiten verificar adecuadamente los complejos sistemas de tuberias
de diseno. Es imposible verificar los esfuerzos en las conexiones como tees, codos, reducciones.

Especialmente para disefio de sistemas enterrados.
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PASS/Start-Prof | Historia

A veces los accidentes ocurrieron debido a un incorrecto diseno
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PASS/Start-Prof | Historia

De hecho, PASS / START-PROF se convierte en un estandar de la industria para el disefio de redes de
calefaccion urbana. Hoy en dia, los métodos manuales casi nunca se usan
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PASS/Start-Prof | Historia

Se disend con éxito un lote de sistemas de calefaccion urbana de 219 mm a 1400 mm sobre Rusia desde 1998
utilizando el software PASS/START-PROF
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PASS/Start-Prof | Ejemplos de Aplicacion

Desde 2015, START-PROF se hizo popular en China. Ya han disenado muchas redes de calefaccion urbana en China usando PASS
/ START-PROF, por lo que se convirtié en un estandar de la industria también
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PASS/Start-Prof | Ejemplos de Aplicacion

Parque de Atracciones Universal de Beijing Realizo un proyecto de red de tuberias enterradas de agua caliente con PASS /
START-PROF
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PASS/Start-Prof | Entrenamiento

Entrenamiento en PASS/START-PROF
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PASS/Start-Prof | Entrenamiento

Entrenamiento PASS/START-PROF
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PASS/Start-Prof | Caracteristicas

PASS / START-PROF es el estdndar de la industria para el analisis de redes de calefaccion urbana
en China, Rusia, Ucrania, Bielorrusia, Kazajstan. Mas de 800 empresas de calefaccion urbana son
usuarios activos e




PASS/Start-Prof | Capacidad para analisis

PASS/START-PROF Incluye las habilidades para el analisis profesional de esfuerzos para redes

urbanas de calefaccion:

« Analisis no lineal de tolerancias, friccion, restricciones en un sentido, varillas giratorias, etc.

« Algoritmo especial gue mejora la convergencia del modelo no lineal durante el analisis sin
requerir ajuste manual (por tolerancias, restricciones en un sentido, o por fuerzas por friccion,
etc.). Recibimos de los usuarios modelos que no convergen, los agregamos a huestra
coleccion de casos y continuamente mejoramos el algoritmo desde hace 55 anos. Lo que

permite la convergencia en el 99.9% de los modelos analizados.
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PASS/Start-Prof | Capacidad para analisis

de acuer

do con 18 codigos

(%' Pipe Properties iy Project Settings... - AntiSymmetricl.ctp
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PASS/Start-Prof | Capacidad para analisis

PASS/START PROF + PASS/HYDROSYSTEM le permiten el andlisis por sobrepresion y golpe de ariete

Los modelos 3D de tuberia se transfieren automaticamente de START-PROF a HYDROSYSTEM y
viceversa

« Las cargas 3D se convierten simultaneamente para todos los hodos en el sistema en el mismo
instante de tiempo
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PASS/Start-Prof | Modelo de suelo seco

La finalidad principal de modelado de suelo seco es ahorrar en cantidad de soportes en
el modelo entero para acelerar el analisis sin sacrificar exactitud en el resultado
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PASS/Start-Prof | Modelo de suelo seco

Zona #1: zona de soportes laterales (no restringida) para una distancia Lb. Cuatro
soportes se colocan en cada espacio y seran separados en la longitud en forma
equidistante.

Zona #2: zona de deslizamiento axial (no restringida) con distancia La. Cuatro soportes
son localizados a distancias que son incrementadas exponencialmente desde la zona
#1 hasta la zona #3

Zona #3: zona restringida. Los soportes se colocan a espacios de 100D, donde D es el
didmetro externo del tubo L « la
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PASS/Start-Prof | Modelo de suelo seco

Zona #1: zona de soportes laterales (no restringida) para una distancia Lb. Cuatro
soportes se colocan en cada espacio y seran separados en la longitud en forma

equidistante.
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PASS/Start-Prof | Modelo de suelo seco

Zona #2: zona de deslizamiento axial (no restringida) con distancia La. Cuatro soportes
son localizados a distancias que son incrementadas exponencialmente desde la zona
#1 haSta |a zona #3 Unrestrained Zone

? La . Partially Restrained Zone\'(:
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PASS/Start-Prof | Modelo de suelo seco

Zona #3: zona restringida. Los soportes se colocan a espacios de 100D, donde D es el

diametro externo del tubo
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PASS/Start-Prof | Modelo de suelo seco

Dos objetos Curva de Radio Largo:

Curva de tuberia de radio largo
Curva de tuberia pre tensionado

Forged Elbow...
Pipe Bend...

Miter Bend (Closely Spaced)...

Welding Elbow...

|

) 1R e NS

L
[y

Long Radius Pipe E'rerjd..

Prestressed Pipe Bend...

EL

Miter Joint (Widely Spa ch

Mon-standard Bend...

el

1

v P
4

L

B AL

' Node Object Properties

Long Radius Pipe Bend

] Name

lominal

LUiniform Weight

API-5L X562

100

16.5806 m

Calculate Automatically Weight of Pipe

Pipe
Insulation
Fluid

Fluid Density

1028 kgrm [ ]
0 katim ||
1834 kgi/m
8839  kg/m3

| ok || Cancad || Hep




PASS/Start-Prof | Modelo de suelo seco

Curva de tuberia pre tensionada - curvatura elastica de doblez inicial en plano vertical y

horizontal
Long radius bend Prestressed long radius bend
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PASS/Start-Prof | Modelo de suelo seco

Cada rigidez de soporte del suelo consiste en resortes no lineales verticales, horizontales y
longitudinales.

 Elresorte horizontal se compone de 3 resortes K1, K2, K3.

 Elresorte vertical consiste de 2 (0 3) resortes Kl, K4 (y K2).

 Elresorte longitudinal es K5

Insulation and Cushions
Insulation Type Polyurethane foam
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PASS/Start-Prof | Modelo de suelo seco

Flexibilidad de cojin de expansion y aislamiento de poliuretano F pipe Propertis x
Pipe 15-16 Pipe is Burisd
1 Name
2
PE-Mantel = = =
Faktor Ersatnwert d PUR. Schaum 3 Maln. Addltmnal,_/ Soil
B, 1016.2 Stahirohr A e
ya Outer Casing Diameter 1200 mm
B, 40307 5
By 83.330 s & Casing Wall Thickness 14.9 mm [ ]
B, 17678 o
E-:. 0.56135 Gy Consider Soil Movements Mo -
E 8.8 Nfmm#
s mne ! Start Node (15)
Depth to the Top of Insulation 159 m
Depth to the pipe fxis 25 m
Key
Dehnpolster PE-Mantel 1 cushion
dy PUR-Schaum 2 casing
Faktor | staif — = Stahirohr 3 PUR
t 4 steel End Node (16)
B, 1.5026E-06 i) |’ \'II 5 soil Depth to the Top of Insulation 19 m
B, 16.347 O, d, Z! Depth to the Pipe Ads 25 m
B, 0.1242 | [ l v Figure 13 — Symbols for bedding constants
By 1.286
Ty
ki ky kg Soil
Pipe Laying Method Open trench -
Backil Soi Type o []
Key - ’
Foundation Soil T 01
ki line bedding constant for PUR S EI
ky line bedding constant for expansion cushion Insulation and Cushions
) ) ] ] Insulation Type Polyurethane foam B
k3 line bedding constant for surrounding soil
NM 0.67
PIPING AND EQUIPMENT Figure 14 — Combined soil spring constant Cushion Presence
ANALYSIS & SIZING SUITE
OK
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Modelo de resorte de suelo Bi-lineal Longitudinal

/c, =g sin’p+o, cos’ B

a

0. =Ko, =(-sinG, e,

D —Insulation casing outer diameter
Vertical soil stress 0, = JZ

Horizontal scil stress 0, =Ko, = ll —sin {QD:;, JJJ

The soil stress at any point of the pipe (normal to pipe surface) G, =0, sin’ £+ o, cos’ yii
The unit friction at any point of the pipe is [0,

So the result friction forceis & = -[‘[[O',.(]S
S

Let’s convert to polar coordinates

D

ds = Rdp = 2"0’,8
So
27 Dc
q=[ wo, —-dp
And
Dc 27
g=p—| o.dp

D,

q=n-

2r - 2x
The L sin* fdf =7 and _L cos® fdf =T so

- ?Z(ij sin? fdf + (l —sin (@J:p]).l.;g cos’ ﬁdﬁ)

(+1-sin(e,) (1+k,)
= 0
q=uD_yZx f or ¢ = /UT:V;ZED.:
After that we must add here the weight G of the pipe and we got the formula
F=;5_{ﬂ-;@-z-ﬁr-l}r +G]
\

p=tglp ngy)
Kyg=1—sing

a) b)

Fl--> o

;

@ =g,

At

Let’s substitute G, =7, sin® B+a, cos’ B, o, =/ mdo, =Ko, = [1 - sin[;v_,p JJU‘ here

and we got

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

At

e Pipe Properties

Frz 1516

Name

-~ Main Additional; Soil

Pipe is Buried

Properties

Quter Casing Diameter 1200 mm

Casing Wall Thickness 145 mm l:l

Consider Soil Movements No -

Start Node (15)

Depth to the Top of Insulation 15 m

Depth to the pipe Axis 25 m

End Node (16)

Depth to the Top of Insulation 15 m

Depth to the Pipe Axis 25 m

Sail

Pipe Laying Method Open trench -

o -

il Type 0 =]

Cushion Presence

oK

Insulation and Cushi
Insulation Type Polyurethane foam
NM
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Modelo de resorte de suelo Bi-lineal Longitudinal

[ pipe Properties X a} b)
i 12 Pipe is Buried
Name F _____ F
Main |Additional~ Sil : |
Properties 1 ]
Insulation diameter mm 1 ]
I I
1 :: I c F
Submerged Pipe Mo - : : x0 — ﬁf
Consider Soil Movements Na - 1 I
| I
Start Mode (1) | A ] &
Depth to the Top of Insulation 1445 m
Depth to the pipe Axis 171 m ‘ﬁt ‘ﬁt
F =p(2nDZCry +G)+0.6nD.C
EEliEEE) ft — Friction factor C, =—0.0564" ~0.4164-0.095 - For sand and sandy load
Depth to the Top of Insuiafion  |2.435 " n=tg (‘P : nm) €, =—0.0464" + 03678 +0.06 - For clay and loam
Depth to the Fipe Avis 27 m D, — Insulation casing outer diameter [ij z_,
. - D D
C — Soil Cohesion from database ﬂ=‘| K zZ.,
@ - Soil internal friction angle from database o Effeetive soil wmit e T ’ I'D' btion oft
Sail . . . . _ . .— ; .
i G — Pipe, Insulation, Product weight, minus Buoyancy y — Effective soil unit weight, considering the water liquefaction effect
Pipe Laying Method Open trench - ; . * T = i i i . For horizontal pipes it is calculated using the following method:
m - Insulation adhesion factor. For steel pipes without insulation n,,, = L
Backiill Soil Type 03 * If the pipe is above the water level. then
= =0.67 m
I My = U R — Y=y
Foundation Seil Type 0 s If the pipe is below the water level. then )
Ingulation and Cushions ? = L i T }ew
Insulation Type Other hd For vertical and horizontal pipes the more complex equations are used, we will skip it to simplify
Factor for Friction Angle 1 the understanding.
¥ —Dry soil unit weight from soil database
¥, —Soil particle unit weight from soil database
¥, — Water unit weight
e - Void Ratio
QK Cancel Help
H_Vu _Y¥Ye ¥__ 1

V.. - Volume of the void space

V¢ - Volume of the solids
PIPING AND EQUIPMENT n — Porosity
ANALYSIS & SIZING SUITE All needed soil data is stored in the START-PROF soil database
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Fendmeno del arco natural por colapso

[ Pipe Properties *
Fi
2 285-286 Pipe is Buried
Name
_Main |Additional Soil
Properties
Insulation diameter 530 mm
Submenged Fipe Mo -
Consider Soil Movements Mo -

Start Node (285)
Depth to the Top of Insulation 29.735 m

Depth to the pipe Axis 30 m

End Node (286)
Depth ta the Top of Insulation 29735 m

Depth ta the Pipe Axis

Soil
Pipe Laying Method

Backfill Soil Type

Foundation Soil Type

Insulation and Cushions
Insulation Type Other -

NM 1

| oK ||rance||| Her|

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Propiedades del resorte de suelo Lateral Bi-lineal

/PASS

Ph

Ah

-—--{Ph

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Ah

Lateral soil stiffness is calculated using the equation
P, 0.12En
K = _ bt =_ 0 1 N
B (1-v2)yDe (
Ph = RS-
Z — Soil spring depth from the surface to the pipe axis
n=0.54762 -+ 0.854
_)zifa/z<1
lifa/Z=1
a= 150if D, < 700mm

~10.25D. if D. = 700mm

E — Backfilling Soil Elastic modulus from database
v — Backfilling Soil Poisson’s factor from database
R — Backfilling Seil maximum lateral force from database
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Propiedades del resorte de suelo Vertical Tri-lineal

Pu
Trilinear diagram is used for vertical springs I
Vertical downward soil stiffness is calculated using the equation |
_Pg;_ 0.144E, |
Ka=7 = 2 I
d  (1-v3)|D. I
Py =Rs Ad |
Vertical upward soil stiffness is calculated using the equation | *
P, 0.072En, =22 ' Au Z
Ky=-%=—""""[1-—¢Dc I
Au  (1—v2),/D. [
|
1ifZyw<Z |
Ny =305(2—2Z/Z) if0<Z,<Z :
05ifZyw>2Z I
|
= L —— 0.7ZC e
P, =yD. (Z 8Dc)+k(yz tan 0.7¢ T 05079 Pd

y — Effective soil unit weight, considering the water liquefaction effect.
For horizontal pipes it is calculated using the following method:
e TIf the pipe is above the water level, then
Y=Y
e If the pipe is below the water level, then
Z-gDc~Zy y_—v, Z,

Z—-gD. l+e 7-ED.

o If the water level is within the pipe then

Z—Zy—FDe+Vu/D. y —y, Zuw+gD.—V,/D,

Z-gD, 1+e zZ-gD,

Y=y

Y=y

2
Vi z%(a—sina)

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Puede definir lo profundo desde la superficie en cualquier nodo de la linea. La
profundidad, altura del agua y hundimiento pueden variar a lo largo de la longitud del
tubo

G
A TOLngy s,
e Pipe Properties X
: Ground waterlevel T * ril
Fizz 203-204 Pipe is Buried - e =TT T
Name H Gryy,
7 H 4 s“”&ce
Main |Additional - Soil = H
Properties H :; & Z| e
2 " K K 3
Insulation diamater 530 mm M
Submerged Pipe Yes o=l meee e w i 4
Ground water level
Consider Soil Movements Yes - 'y
H I
Start Node (203)
Depth to the Top of Insulation 0235 m 1
Depth to the pipe Axis 0.5 m
Soil Movement xy.z 0 0 04 m
Water Level From the Pipe Axis |1 m H"”‘f"‘-‘ G Dling
A L
Urface
ode
Depth to the Top of Insulation 09 m H B
level e e e Z
Depth to the Fipe Ads 1.165 = Ground waterlevy - r w| TTH
Soil Movement xy.z 0 0 4.2 m 3 (et L
'Water Level Fromthe Pipe Axis 0 m
Soil
Pipe Laying Method Open trench -
Backfil Soil Type 03 =] Zy
Foundation Soil Type 03 IZI H B
H
Insulation and Cushions
Insulation Type Cther
MM 1
ok || Canced | | Hep
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Para tubos inclinados y verticales:

Las propiedades bilineales de cada resorte del suelo (rigidez, flotacion,
desplazamiento, etc.) se calculan empleando la profundidad del resorte especifico

La rigidez de los resortes K3, K4 y K5 dependen del angulo del tubo respecto al plano
horizontal (de O a 90 grados). Para elementos verticales el comportamiento de la
rigidez vertical K4 llega a tener el mismo comportamiento del resorte horizontal K3

‘z

Kr@®e")= .‘C;{JL(E');?'}T

‘I K267)=K5,(37)

-
7. — _ i A
: K7(37)=K7 67)/

1
sinfa ) cos(a)

A X KT(37,87)=

KI@7)=K7,(37) K@) KI.62)

. - P
S K767)=K267) Vj%

KZ@T)=K7,67)

8, ==0_-sin(e)+d,.-cosa)
8, =8 -cos(a)+d . -sinfa)

R

Tx 73T =K7_(67)
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PASS/START-PROF calcula automaticamente modelos combinados con tuberia sobre
el terreno, horizontal, inclinado o vertical

No requiere hacer algo manualmente. Tan solo modele “como esta” y ejecute su
analisis

Above,Ground|Ripe
Not:Buried

¥

Horizontal Ripe

»
y

? Inclined B{E’E -.VerticaILl?{g_g ]
A 1
LA AAALD




PASS/Start-Prof | Modelo del suelo

Base de datos de tipo de suelo

Dgta[}gsﬁl Analysis  Output  Window

& | Materials Libra Y
% | Variable Springs... i—T o
4 Constant Springs...
2 | Soils...
& | Insulation..
B Expansion Joints...
= Pipes...
@ Bends...
A | Tees.
' Reducers...
# Flanges...
& | Gasket...
'@ [Insulation Jacket...
3 soils
£ - R Cyo
s itudi P Add
Elastic Poi , ‘u’e'd I;ﬂ_:znal Unit weiaht | Urit weiaht of solid | Cohesi Carrying :I:I_i‘:glilizfr:r;:lt \—‘
Code | Type Description Modulus | Pssom's | oid | friction | Unk weight | Unit weight of slid | Coesion | capacity | - resistance
kgf/sg.cm £ g ' gt=q. kgf/sq.cm factor
kgf/cub.m
large sand 1520 270000
02 zand fine sand 300 0.38 0.65 30 1550 2660 0.02 1.6 210000
03 leam  loam with a texture ranging from 0.3 to 0.75 400 033 042 19 2100 2710 0.1 2 350000
04 sand  heavy fine sand 300 0.38 0.65 30 1700 2660 0.01 1.6 210000 Print
05 peat  wet peat 2.7 0.45 155 10 500 1600 0.02 014 100000
06 peat | peat drv 27 045 13.5 10 500 1600 0.02 0,14 50000 e Export...
Save | | Close | | Help |

[ Pipe Properties

Start Node (1)

Depth to the Top of Insulation 1.445

i
= 12 Pipe is Buried
Name
- Main Additional; Soil
Properties
Insulation diameter 530 mm
Submerged Pipe No -
Consider Seil Movements Na -

Depth to the pipe Axis 17 m

End MNode (2)

Depth to the Top of Insulation 2435 m

Depth to the Pipe Axis 275 m

Sail

Fipe Laying Method Open trench -
i T Soil Type 03 =]

Foundation Soil Type 01 l:l

Insulation and Cushions

Insulation Type Cther <

Factor for Friction Angle 1

OK | | Cancd | | Hep




PASS/Start-Prof | Andlisis de esfuerzos

8 ?n -
P =]
2 2 i . 2 P e ]
AN AMY + AM z (Ultimate) Limit state & E E @ H Limit val Reference and
Maximum axial stress: Ao =1, i, (reference clause) g g §§n ERRE it vaiue Remarks
= = = - —_—
4 " £ 3E| 28| % |23
5 | SE|8E| 3 |5
2 2
AM 2. .\’A V., + AV . R (T
Maximum shear stress: A7 =i , ~ti, i : F"“’Eb mm;;“"d action| 4y 12 Table2 | 1,1 v<Re(T)/ym pLo, = L) 7.2.2.2
a > a 4 (membrane stress,) I Y
. . [l 5 R'(n <0.67 h
Maximum membrane tangential stress: j - or . £0.67- =
[- - = =
- | R R
Force controlled action lZ,S - -1.5-0, forec_>0,67-—— 7222
(03.L1) Al | 234 Table2 | 1,1 - ' |..:i.c|1 forced
3. able . "
Maximum bending tan E‘;“Emhrf e v bendine [ R A dl}sf’t;‘“’:f“"“ge
555, |1.5- for Cim 0,67
Ya 7a
o
| Ry Ry
2,5-——1,5-01‘_ far:r]‘m >0,67 —
L Input ./VIBStrests G] [ Va Ya
Operating Mode Expansion Stress Range ow Equations r S
. . - . Stepwi lasti ¢ :
1 Operation mode = 1'Operation mode” (1-14) defg?-mms:ﬁon plastic ¢ —w.AT<l R (2) l—l‘ p + o g_jifgiﬂl
ya . . Az | 2,3,4 Table2 | 1,1 = | E 4 R L9]J T alr, 7223
Object Start | Al Force Controll€d— A1 Force Controlled A2 Force+Defermation, (MPa) &=  Expansion Stress Range, (MPa) Motes Force + deformation L LT ¢
End Membrane, (MPa) Membrane+Bending, (MPa) < controlled)
nTis calcu- | allow- % calcu- | allow- % calcu- allow- % calcu- allow- % T~ |Low cycle fatigue n 1
lated able lated able lated able lated able Force + deformation Bl Table 2 z N < )’—31"15 k- NT® 6.7 and 7.2.3
Buried pipe 33 | 79.84 19140 417 14941 | 28710 520 3992 29310 136 160,63 500 321 controlled) -
34 71.34 19140 37.3 ) 13850 | 28710 48.6 138.88 29310 474 496,82 500 99,4
Buried pipe 34 71.34 19140 37.3 ) 13950 | 28710 48.6 138.88 293.10 a474 496,82 500 99.4
35 | 7040 [ 19140 | 368 | 13785 | 28710 | 480 | 24223 | 29310 | 826 _—- 333
Buried pipe 35 | 7040 19140 368 13789 | 28700 | 480 | 24223 | 29310 826 _—- 333
Buried pipe 36 | 7024 19140 367 13758 | 28710 479 ---_ 16,333
37 70.24 19140 367 | 137.58 | 287.10 47.9 16,333
Buried pipe 37 7024 19140 | 367 | 13758 0 28710 47.9 16,333
Buried pipe 39 70.22 19140 367 | 137.53 | 287.10 47.9 16,333
A0 7013 19140 366 | 13733 | 287.10 47.8 238.61 293.10 333
Buried pipe 40 | 7013 19140 | 366 13735 | 28710 47.8 238.61 293,10 814 333
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Verificacion automatica de deformaciéon de pared

en el tubo conforme a
e EN13941-20197.2.4.2

« For (D, —t,)/(2t,) = 28.7

5., = 0.0016E

s« For (D, —t,)/(2t,) > 28.7
S, = (0.0458 - 2t,/(D, — t,) + 0.00003)E

Input |

|| Stress [ Stability 3|

Local buckling

Cc1

1,34

Table 2

11

1
gL —
2 T

m

rm
for—=28.7:

I

| t B

| 0.25——-0.0025 | [_for uniform &)
|

A

Ae=20.16 %

( t 3
| 4,58 —+0,003 %
\ e J

Operating Mode
1 Operation mode’

-[7]

C1 Local Bucklinig in
Hot Condition, (MPa)

C1 Local Buckling in
Cold Condition, (MPa)

C1 Local Buckling in
Test Condition, (MPa)

Object Start

End

node
Buried pipe
Buried pipe
Buried pipe
Buried pipe
Buried pipe

Motes

calcu- allow- calcu- allow- calcu- allow-
lated able lated able lated able
.92 138,41 16,62 198.41 1
792 138.41 16,62 188.41 1
10,40 188.41 16,63 198.41 1
10.40 198.41 16.63 198.41 1
10.95 198.41 16.63 198.41 1
10.95 198.41 16.63 198.41 1
11.06 198.41 16.63 198.41 1
11.06 138,41 16,63 198.41 1
11.08 188.41 16,63 198.41 1
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PASS/START-PROF selecciona automaticamente la clase de Proyecto o puede ser especificado

Project class Yfat
A 5
Ac B 6,67
C 10
350 -
300
B
250
Ao=Rr
200
A
150 = ry/t=287
100 | | | | | | | | |
5 10 15 20 25 30 35 40 45 50 rg/t

Key
A project class A (low)

B  project class B (medium)

C  project class C (high)

Ao axial stress range from the temperature difference

/PASS

o Project Settings... - EN13941ZHY.ctp

General |Additional |Seismic |Wind, Snow, lce Other |[Dynamic |

[] automatically Insert Caps in Free End Nodes

Anchor Coefficient by Default

1

Mumber of Cycles EN 13941
Transmission Pipelines: 100
Distribution Pipelines: 250

House connections: 1000

Hanger Allowable Rotation, ©
Spring Hanger: 0

Rigid Hanger: 0

Constant Hanger: 0

iping Size Specification

EMN -

PUR Insulation Jacket Code

[LOESTOR 1

GOST 30732-2006 1
Chinese MNational 5t5

LOGSTOR.

POWERPIPE
+GF + Urecon
HTN

Table 14 — Equivalent full action cycles for m = 4 and AT o= 110 °C

Character of pipeline

Number of full action cycles

30 years operation

50 years operation

Transmission pipelines

100to 250

170 to 420

Distribution pipelines

250to 500

420 to 840

House connections

1000 to 2500

1700 to 4200

; analysis

iy Pipe Properties
P
S 1516 Pipe is Buried

Name

Weld Quality Factors

Weld Strength Factor, E 1

Safety Factor ym 1

Project Class A

Pipeline Type |Hou5e I~

Transmission
Z Distribution




PASS/Start-Prof | Andlisis de esfuerzos

Para calcular los esfuerzos de flexion del anillo se utiliza un modelo por elemento finito
de |a seccidon de cruce. Las cargas del peso del suelo se calculan y aplican para cada
punto de la seccidon transversal de |la tuberia en todo el perimetro.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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El suelo es modelado como resortes

I rd

discretos alrededor del perimetro del
tubo. Los resortes se desactivan si la
tension es detectada (usualmente en la
parte superior del tubo). Se modela el
aislamiento flexible si se requiere.

Se aplican presion internay presion
hidrostatica por el producto. El analisis
considera no linealidad geométrica, se
considera el efecto de rigidez por
presion interna

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

A

2SS
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Calcula y verifica esfuerzos en aislamiento de poliuretano (EN 13941 7.3.1, 7.3.2, EN 253).
Verifica cargas por vehiculos en la superficie

Tputl Window Help

G Piping Stress L Input /VIB Stress insul GI

& Insulation Stress ’ Operating Mode

Qu Seismic Stress (Abomﬂ'tﬁ\ 1"Main mode’ M

G Flaw Stress \ Object Start Tangent stress, (MPa) | Equivalent stress, (MPa) | Notes

Load and Displacement in Restraints nE;dde hoop | allow- axial allow- calcu- allow-

&4 Restraint Loads direction | able | direction | able

4 Mozzle and Equipment Loads Buried pipe 1 0.04 0.07 0.02 0.04

A Displacements 2531 0.04 0.07 0.02 0.04

iz Expansion Joint Deformations Welding Tee 2531 0.04 0.07 0.02 0.04

%@ Iternal Forces & Moments Buried pipe 25731 0.04 0.07 0.02 0.04

?=  Selected Springs 325 0.04 0.07 0.02 0.04

2L  Selected Constant Effort Springs Buried pipe 325 0.04 0.07 0.02 0.04

@ Buckling Check of Pipe Wall :

¥ Flange Leakage Check l l l 1 l l l 1
Output 3D View Ctrl+H / V4

| Error & Warning Messages . .

L2 i L2 L
CRT RT T T 17 N T 7 T O 2

N
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Esfuerzo en la tuberia y el aislamiento contra carga en la superficie por vehiculos pesados

P

o 3P
hi =

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

S

h3

N L Sy E e
Y Y 2w (h2 + x2)5/2

{H]Trubodetall @

Project tree... 2 ox
Data 08-05-2020

Object Number

Code

CI)/T 81-2013 Heating network (China) -

p
L2 i L2
T N

& Pipe. Above ground

&8 Pipe. Buried

@ Wl thickness analysis.: 0

< Stability analysis.: 0

# Pipe elongation: 0

0 nsulation strength: 0

#% Long-radius bend stability: 0

@8 Pipe strength against surface load: 1

&P Bend

ok Tee

B Reducer

o cap

~j+ Expansion joint

=\, L, Z-, U-shaped pipe loops. Above-ground or trench
=\, L, Z-, U-shaped pipe loops. Above-ground and tren
# L-, Z-, U-shaped pipe loaps. Buried

Outside Diameter, D
Pipe Wall Thickness, 5
Ambient Temperature
Operating Temperature
Pipe Weight

Fluid Weight

Insulation Weight

Operating Pressure

Material

Surface load
Type

Aule load, P

Distributed load, q
Soil

Backfill Soil Code
Foundation Seil Code

Output
Depth. Z

Single force

1000

06

01

mm

mm

kaf/m
kaf/m
kaf/m
MPa

kaf

kgf/m

STRENGTH CONDITIONS NOT MET
Equivalert stress, MPa

operation 437.32

allowable 133

1 P
//q
T e T
S S
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« Analisis de Pre-Calentamiento
« Andlisis de Compensadores de uso -
simple + base de datos + calculo de distancia

- E Trubodetall

Data 25-05-2020 Wall Thickness, 5

Project tree... R ox X
\ / / Outer Diameter, D mm
nt /

External Casing Diameter (0

Code .
GOST 55596-2013 District heating piping systems (Russia) - =xidl

04 Object Number if absent), Dc
o Casing wall thickness

o oo a oo o
2
3

H-u Operating Temperature
T il UT T
ol ‘W (=@ Pipe. Above ground Cold Temperature

@@ Wall thickness analysis.: 0

1) Single use Compensator Type 1 b) Single use Compensator Type 2 ¢) Single use Compensator Type 3 =+ Stabiity analysis.: 0 Fipe [ ] Fuid weight || insustion

. i N & Span length analysis.: 0 0 kgf/m 0 kgf/m 0 kgf/m o
o Project Settings... - x -8 Pipe. Buried

” Wal thickness analysis.: 0 Insulation Type  Foamed polyursthane - DC
<4 Stability analysis.: 0 Backfil Soil Code
=+ Pipe elongation: 0

o Insulation strength: 0

#% Long-radius bend stability: 0

g Pipe strength against surface load: 0 X
T Flexible pipes Material

[

(- 4 Bend Friction Factor
-l Tee
[
[

GenergVAdd'rtional Fgei.smic rWind, Snow, lce rmhl.‘!l r[}},rnamic ]

Foundation Soil Code

Cperating Pressure
Spring and Constant Force Hanger and Support Selection

(%
255
o
lote!

S

Spring and Constant Force Selection Don't perform - TR
T STt

fos

Distance between the
:l- Eeducer D expansion joints
ap
3 Expansion joint
- Single Use. Analysis of Lmax and locking temperature: 0
=, L-, Z-, U-shaped pipe loops. Above-ground or trenched install

_r Z-shaped nonparallel: 0
+-JL U-shaped: 0
I, U-shaped external: 0
+. U U-shaped internal: 0
Special Analysis: Single Use Cnmpensator‘lPreheaﬁng [#]-=% L-, Z-, lU-shaped pipe loops. Above-ground and trench installz
[=-*3% L-, Z-, U-shaped pipe loops. Buried
% L-shaped: 0
,*’ Z-shaped parallel: 0
x Z-shaped nonparallel: 0
I U-shaped reqular: 0
;fg U-shaped external: 0
3% U-shaped internal: 0

Analysis Mode

Locking Temperature 55 oF
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PASS/START-PROF Calcula automaticamente redes con compensadores simples

ey Project Settings... - x

General Additional Seismic Wind, Snow, lce |Other [Dynamic |

Spring and Constant Force Hanger and Support Selection

Spring and Constant Force Selection Don't perform - - ; ; ; ; . P e i ; ; ; ; #
1 A 1 ) |
4 /1 'y , =3
i Axial Single Use Compensator... /]
! I | V77, AT
HilE  Axial Expansion Bellows...
M Axial Slip Joint...
Spedial Analysis: Single Use Compensator\Pre-heating * Fxial Lens Expansion Joint... 5
Analysis Mode =
. |
Locking Temperature 55 °C ? -
¥
[ i — [ —
9— - 8~ — - - ~
2 — L ~ e B -

/PASS



PASS/Start-Prof | Analisis de esfuerzos

Analisis automatico de redes de calefaccion urbana instaladas con precalentamiento.
Los factores de friccion pueden variar para la condicidon caliente o de enfriamiento

a) low )@. low
. .. (B
MR e warm
o project seting: < Friccion total al calentar, \ l -
General -~ Additional Seismic Wind, Snow, lce | Other Dynamic friccién total al enfriar N A e T
Spring and Constant Force Hanger and Support Selection _ @
Spring and Constant Force Selection Dan't perform Ac Ac @ ./'_\.Gl-
¥
loka Yo | "I loka
kalt
lok,B lok.B
- - P~
@; symmetrisch, z.B.:
Pracy . ]
Spedial Analysis: Single Use Compensator'\Pre-heating @ unsymmetrlsch, zB.
Analysis Mode Pre-heating e
Pre-heating Temperature &5 o b] IOWZ IUWZ
et - -
low1, A A low1, A
: : 2 low1, B warm /&@ low1, B
Friccion total al calentar, — 2fes /- p—iief® \ o W2
. . . . i
=4 AG AG
media friccion al enfriar =
@ Ao
loka [~l———— 1 - lok.a
- -
lok.B kalt lok.B
PIPING AND EQUIPMENT @ symmetrisch, z.B.:
ANALYSIS & SIZING SUITE uns}lmmetfis{:h B

/PASS



PASS/Start-Prof | Andlisis de esfuerzos

PASS / START-PROF calcula el estado frio después de enfriarse del estado caliente. Permite
obtener un rango de tensidon de expansidon mas realista

AAxnal force a)
L2 5 L6 A Installation State at Ambient Temperature
A R=0 % Sliding Support

" —>

C

@ 4 F=0 =

g b) o

[0} w Moving direction

a 4 Operation State at Design Temperature * f

© R=F ===

8 5 é-- J we *
] —
7 F=p'W

c) W Residual Strain
pASS/START-pROF 4 Cold State at Ambient Temperature after Cooling Down * 1{ Moving direction
Time R=-F y HP R
> | !
1 ==
- | "
4 F=u*W
L7
i3y LS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Caracteristcas

Agregada base de datos de tamanos y espesor de camisa de tuberia pre-aislada de
poliuretano LOGSTOR, POWERPIPE, +GF+ URECON, para redes urbanas de
refrigeracion y calefaccion

;] GRUN.ctp [GOST R 55396-2013] - PASS/Start-Prof 2018 v.04.84 R1 - [GRUN.ctp] [o][= ] =]
File Edit View Navigation Graphics |nsert Tools Service Databases Analysis Output Window Help - 2 X
DSEHR|Q S BEE = % Ga -9 o |1 Man mode' Fale Ll [EEs s ®-idREdeace .
co cEEEEECE GBI E . 5<% Y hahuL o aw X
Properties % % | @ Trubodetall () K Inpt @] = 3 PUR Insulation Jacket Properties
Pipe (2-12) - T ™ -
bAl | [*F pipe Properties X L
‘ pe Frop & Codes Type
B Main Fipe 212 Pie s Buried "3
Start Node a
EndNode |12 iy ]
Name _Main |AddtionalSeil b rOCT 30732-2006 Change Series 1 Change
Input Type  Projections Fropariis o Chinese Mational Standard Series 2
= .
Projections/a 0 m, 0 m, 1.5 m Outer Casing Diameter mm - L JH Series 3 -
Diameter x Tk 630 mm X 10 mn Casing Wall Thickness 10 mn [ of -
Pipe Material 20 Delete
Mill Toleranc: @ mm X
Corrosion All 0 mm Consider Soil Movemerts Na - =
Pressure, MP: 1.6 MPa b ~ R
iz = Diameter And Thickness of the Jacket
Test Pressure, 2 MPa
. =
Temperature, 140 °C =
Depth to the pipe Axis 15 m | | | = |
Uniform Wei No, 0,153 t/m, b L Type Do, mm | Dn, mm | Dj, mm | Th, mm
Bl Additional 5 Series1 269 20 90 3
Weld Quality 1.00 L - .
Weld Quality 0.80 End Node (12) I Series 1 337 25 ] 3
Weld Quality 0.90 = Series 1 42.4 32 110 3
B Soil hta the Pipe Axis 0 m - .
Outer Casing 800 mm - ) < Series 1 483 40 110 3 Export
o R -
Casing thickr 10 mm s Series 1 60.3 50 125 3
Depth,m  15m,Om K. :
. Soi T Series 1 76.1 65 140 3
Consider soil No o h z B
Fi Method t - ? -
Pipe Laying T Open Trench =B ° penEn . Series 1 B39 a0 160 3
Backfill Soil ¢ 01 Backil Sai Type (] = 2~ :
FomomSl =l Series 1 114.3 100 200 3.2
oundation Foundation Soil Type 0 =] v
Insulation tyg Polyurethane foz * . Series 1 134.7 125 225 34
\nsulation adl 0.67 Insulation and Cushions m
- Insulation Type Polyurethanefoam - Series 1 168.3 150 250 36
Cushion pres Cushions absent
Insulation adhesion factor 067
T
Error and warning messages [ Cushion Presence Yes - Il nox Save | | Close | |
Type MNode/pipe | Description | Help A
Notes Noded  (W305) TpyBonpoeoa noginmaetca Hag onopoil (Paboyee coctoanne) - 1. Main mode' ? 0K | | Cancel ‘ | Help ‘
Notes MNode:d | (W303) TpyBonposoa noaHumaeTca Hag onopoi (Padouee coctoanue] - 1.'Test mode’ ? I




PASS/Start-Prof | Actualizacidon de coédigos

Se actualizaron las bases de datos v
de Material EN 13480/EN 13941.
Se adicionan todos los materiales

de tuberia para
EN 10216-1-2013, EN 10216-2-2013, EN

_ o
Show
v [ aaas

Class: Carbon or Low Alloy Steel

|EN 13480-2017/EN 13341-2019 (Metaliic Industrial Piping, Europe)

seamless
1.0345/P235GH

Material: 1.0345/P235GH

Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)

10216-3-2013, EN 10216-4-2013, EN
10216-5-2013, EN 10217-1-2019, EN
10217-1-2019, EN 10217-2-2019, EN

Data source EN 10216-2-2013
Density 7850 kg/m3
Factor A, % 23
Yield Tensile
Th, cm Stress (Rp), Strength (Rm),
ksi ksi

34.084 52.214

10217-3-2019, EN 10217-4-2019, EN
10217-5-2019, EN 10217-6-2019, EN
10217-7-2014, EN 10220-2002 (2007),
EN 10253-2-2007.

Se adicionan la seleccidén
automatica de propiedades de
Mmateriales dependiendo del
espesor de pared y la opcidn
soldable o sin costura

PIPING AND EQUIPMENT

32.633 52.214

—= """ @w o "o
—_
o

ANALYSIS & SIZING SUITE

/PASS

. : : = -

Tempi’at‘”e Str:sl:l(:‘.p), Stre::rg:l(;‘.m) MELZStu:Es Exg:r;;.on pR"i‘.s"”" mi)R(Eh, 100550% h, zousgor::h 25{?& h, \L‘
ksi ksi ksi 1F 0D | “pz ksi ksi ksi

68 1] ( ] 0 0

212 28717 52.214 29887.637 6.611e-006 0.3 0 [} [} [

302 27122 52.214 20352463 6.804e-006 0.3 0 0 0 0

352 24656 52.214 28805546  6.986e-006 0.3 0 0 0 0

482 21.756 52.214 28245375 7.155¢-006 0.3 0 0 0 0

572 19.145 52.214 27671460 7.313e-006 0.3 0 0 0 0

662 17.405 52.214 27084493 7.458¢-006 0.3 0 0 0 0

752 16.244 52.214 26484181 7.502e-006 0.3 26307 20450 183565  17.695

770 16128 52.214 26362495 T.617e-006 0.3 24076 18365 16679 15.808

788 16.012 52.214 26240228 7.642e-006 0.3 21901 16534 14794 14.068

206 15.396 52.214 26117526 7.667e-006 0.3 20015 14504 12808 12473 :

524 15780 52.214 25994389 7.601e-006 0.3 18130 12763 11188 10732 Pt

242 15.664 52.214 25870527 7.714e-006 0.3 16244 11168 9572 9.282 v | Expot.

Save | | OK | | Cancel | | Help |

eater than 1




PASS/Start-Prof | Caracteristicas

Deslizamiento de tierra, hundimiento de suelo, peso por congelamiento, deformacion
permanente del terreno (falla sismica en el terreno) asi como movimientos de suelo en

ambos exremos del tubo en direcciones X, Y, Z
‘ é{g':;a:‘:\\\/muu

t Pt

>~ ~
[
.
N

(A) ACTUAL GEOMETRY

N

SPECIFIED DISPLACEMENTS

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

s Soil drop, A
/

/bacl-cﬁll soil weight

HEAVE FORCES

VAL S

i

e Pipe Properties

P
e 36333634 Pipe is Buried
Name
Main |Additional Soil
Properties
Outer Casing Diameter 1652
Casing Wall Thickness 20 I:‘

Consider Soill Movements

Start Mode (3633)
Depth to the Top of Insulation 1474
to the pipe Axis

End Node (3634)
Depth to the Top of Insulation 1474
[eoth tothe Dine A 3 I
i | —
J? Soil Movementxy.z 0 ] 0 m |
Y

Soi

Pipe Laying Method Open trench

Backfill Soil Type 04

Foundation Soil Type 04

Insulation and Cushions

Insulation Type Polyurethane foam =
Insulation adhesion factor 067

Cushion Presence Mo

| |l -7

N

7%

0K | | Cancel | [ Heb |i



PASS/Start-Prof | Caracteristicas

Analisis de propagacion de la onda sismica para tuberias enterradas. START-PROF

calcula el esfuerzo y tension en lineas enterradas causadas por propagacion de onda

sismica y verifica que esfuerzos y tensiones estén de acuerdo con

« ASCE 2001 Guidelines for the Design of Buried Steel Pipe (American Lifelines
Alliance). Mejorado por los autores de START-PROF, agregando el efecto cortante de

onda
« GB 50032 (China)
« GB 50470 (China)
 SNiP 2.05.06-85 (Rusia)
« SP 36.13330.2012 (Rusia)
« GOST R 55989-2014 (Rusia)
« GOST R 55990-2014 (Rusia)
« SP 284.1325800.2016 (Rusia)
e SP 33.13330.2012 (Rusia)

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

Compression .
P . Wave R ROy T

B A
1

* 3 1 Fa T [ g |
- | A -- 3 Il 1)
L tension —

| P11

Rayleigh Wave




PASS/Start-Prof | Caracteristicas

iy Project Settings... - 1snip.ctp

General |Additional Seismic |Wind, Snow, Ice |Other |Dynamic |

Analyze seismic acceleration code User defined Acceleration
Horizontal Acceleration (X) 1 G's
Horizontal Acceleration (Y) 1 G's
Vertical Acceleration (Z) 0.7 G's

]
Perform Buried Pipeline Seismic Wave Propagation Analysis

AsCE 2001(ALA [ =]
SNiPSP/GOST | |
ASCE 200 1(ALA)
GB 50032

B 50470

Buried Pipeline Seismic Analysis Code

Characteristic Period of Ground Mation in
pipe buried site

sec

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE - Help




PASS/Start-Prof | Caracteristicas

Initial Soil and Pipeline Condition

Soil and Pipeline Deformed Shape During P-Wave Passing
D, =38em D, = 3.8cm Pipe Pipeline-Soil Friction
[ IIIIIIHl# ¢ }ll [l T 1 c#: #IHIJIJ I . 0 1
I I I I I e O 1 O 2 O N O I
L 5 1 A 0 8 111 L W A 7 A1 W W o
- .
A Y W O A Y YV Y 0 O L A A Y A A Y Y Y L Y
N I N T 1 Y 0 O I
N N N T O 1 Y N 1 O I
<4— —> i <4— —> . Soi D|spla_cements
— = & e
—_0 R — i
P D, =38cu Pipeline Strain
B Compression Compression B
- —or T~ = R S
— ] - ' —_ B — -
Tension Tension Tension

P-Wave Length

g J— _ 2 : o
// Dmsx 3.8cm D}ms — VP FTF - 0}007 cm s
L 12864
Soil Dlsplacementfs’// \ e
&) =— N — Dy (x)
_,-/ \“““- *‘/
. . : —_— .
: : : //T ) \\ !
: : : / ension :
b) : Soil Strain \ , £, (x)
: : " S S
N Compression S 5 Compressmn e

S g (¥)

o= V;“ E= 4800kg em’

F’lpelme Strain \Nllhout High Fnctlon

““HMMMHHH e WHHHHWMW

3-_,:- Frlctlon force

S o (¥)

F’|pe||ne Strain Wllhout Low Fnctlon

G o (X)




PASS/Start-Prof | Caracteristicas

Cada ramal, giro o ancla de la tuberia causa grandes esfuerzos axiales y de flexiéon

—> <+
Do = 3.8 D, =3.8cm Pipeline-Soil Friction
ﬁ---c O . '}---ﬁ
L P PP PR B P E L L L F L TR L L L L L L LA L LT E L L )
R SRR AAVNE] | AU LR N W R R (LR
| §A = T =[.00m
III CIF i
i K X
\,r-!_. N
e
i Y
H (o N N
| i
] Soil Pipeline

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS



PASS/Start-Prof | Caracteristicas

Axial seismic strain due to wave propagation is calculated using equation:

D [ Pipe Properties X T A4
g = tmax (min(sﬁ, sﬁ.); —pmm) cos w P P - T~
. : 2 . : : : L = 160-130 Pine is Buried T -
Actually. pipe curvature can cause only the bending moments. but we convert it into equivalent axial strain to simplify Ipe Is bine T P
7 : - - N/2 — L
the stress analysis procedure in START-PROF software. Name =
@ — Incline angle of the pipe. 0 for horizontal pipe, 90 for vertical pipe _ M -~
: : Main Additional |5oil- Seismic N M
D —Pipe diameter, m o
£, — Maximum axial strain from P-, S-, R-waves Piping Location N/2 i A
I{q V;; Vg Aboveground/in Underground Channel/On Low 3%
£, = max C_;E;C_ Restraints Installation A
) . L . F 5 ™R Overpass/On the Stand/#t the First Foor and Above v
Maximum strain from P-wave friction forces is Installation -
Tu‘l Automatic Calculation of Kpsi | -
. 4EA Factor to Accourt for the Ability to e
A—Wave length, m Dissipate Energy, Kpsi 148 7 T A4
— ~ B
. . o A= 0.5';9 Facto_r Taking Inte ﬁc_c_ountthe - \ ——
So maximum strain caused by friction from P-, 5-, R-waves is Appointment of the Piping, KD S
T, T, T, A
g5, = max (0.5C, ——;0.5C; ——; 0.5, M ——— 5
4EA 4EA 4EA r\T( A
Pz — Maximum curvature from P-, 5-, R-waves TM -
B — e (D.385A§ . Ag . f-lg ) 3 :
) (€7 ()
V, — Peak ground velocity. m/s. Specified by user in pipe properties
Ag — Peak ground acceleration, m/s2. Specified by user in pipe properties Perform Buried Pipeline Seismic Wave Propagation Analysis
A — Pipe cross-section area, m2
T, — Peak friction force, t'm Buried Pipeline Seismic Analysis Code H
1+K, . SNIP/SP/GOST
T, = tan(n,, - ¢) [yHZ;'?:Dc ( cos® a — K, sin® cz)} + 7D, we
Peak Ground Velecity, Vg 01 m/s
= 0.608 — 0.123C — 0.274 0.695 Characteristic Period of Ground Motionin -~ [GE 50470 F=t
w=U. . 241 341 pipe buried site
¢ — Soil cohesion Peak Ground Acceleration, Ag 4 m/s2
_ g ; ; J ; ; & ; ; 2
- Cp — Apparent P-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value Apparert Propagation Velocty . Ca 120 e
/s
C. — Apparent S-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 1 Shear Wave Velocty, Cs &L e
kam/s
Cr — Apparent R-wave propagation velocity, m/s
Rayleigh wave velocity is equal to Cp = kC,. where k is obtained from the equation
Lpe _ptypivpz_t -9 OK Cancel Help
g 1-v 1-v

Depending on Poisson’s ratio values the &k values are within 0.92 < k < 0.95 We approximatelv assume that k = 0.92
Cp ¥ 0.92C,



PASS/Start-Prof | Caracteristicas

Se adiciond verificacion de deformacion de acuerdo con codigos ASCE 2001 Guidelines
for the Design of Buried Steel Pipe (American Lifelines Alliance), SNiP, SP, GOST, GB

A_I.']Input ./Stre-ss a|

Operating Mode

1.1 "Sail Seismic Wave Propages -

Show Equations

Stress Range from Operation to Cald
Add Axial Force and Torsion Stress

Tension strain limit 5%

Object Start Buried piping Seismic Check, (MPa} | Buried piping Seismic Check, (%) | Motes
End . L
ode sl | Allow | % I | Allow | % Compression strain limit
Buried pipe 9 515.60 965.27 534 0.2009 0.2939 63.4 t pD 2
075 0.50] — |—0.0025+3000| —
3 515.58 965.27 534 0.2000 0.2939 63.4 e 2Et
Buried pipe 8 510.81 965.27 52.9 0.1985 |E, 201051.12 MPa
9 515.60 965.27 534 0.2009 |[=a]=0.75(0.5t/0-0.0025+ 3000(PD/(2E))"), 0.002839 D
. . D=
Buried pipe T 490,91 965.27 50.9 0.1884  |[za]%, 0.2939 1 3 I:D D }
o g1 o1 N&ER 717 510 n1nos nonan T & E .
L Input /V'Strests Q]
Operating Mode Show Eguations Stress Range from Operation to Cold
Maximum M Add Axial Force and Torsion Stress
Object Start Hoop Primary Loads Primary85econdary Expansion Stress Range, (MPa) | Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%) | Notes
End Stress, (MPa) Stress in Hot State, (MPa) Loads Stress
node in Hot State, (MPa)
Sh | FE*Sy | % | Seq | F*Sy | % | sl | FSy | % | Seq | FSy | % | sl | F*Sy | % Se | Sa | % 5l | Allow | % I | Allow | %
Buried pipe 9 85 | 173.75 | 489 2462 | 180.99 | 136 | 154 | 21718 | 70.9 21718 | 31.8 | 93.61 217,18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
3 85 | 173.75 | 489 2462 | 180.99 | 136 | 154 | 21718 | 70.9 69 | 21718 | 31.8 | 9361 217,18 43.1 515.58 965.27 534 0.2009 0.2939 68.4
Buried pipe 8 85 | 173.75 | 489 2469 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 316 | 93.23 217,18 42.9 510,81 965.27 529 0.1985 0.2939 67.5
9 85 | 173.75 | 489 2462 | 180.99 | 136 | 154 | 217.18 | 70.9 69 | 217.18 | 31.8 | 9361 217.18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
Buried pipe 7 85 | 173.75 | 489 2498 | 180.99 | 13.8 | 151.70 | 217.18 | 69.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 42.2 430,91 965.27 50.9 0.1884 0.2939 64.1
8 85 | 173.75 | 489 2469 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 316 | 93.23 217.18 42.9 510,81 965.27 52.9 0.1985 0.2939 67.5
Long Radius Pipe Bend 2 85 | 173.75 | 489 35.27 | 180.99 | 19.5 | 204.13 | 217.18 | 94.0 | 119.13 | 217.18 | 549 | 8497 217.18 39.1 732,51 965.27 759 0.1589 0.2939 54.1
Buried pipe 2 85 | 173.75 | 489 30.03 | 180.99 | 16.6 | 169.99 | 217.18 | 78.3 | 84.99 | 217.18 | 39.1 8491 217.18 39.1 568.23 965.27 589 0.1588 0.2939 54.0
7 85 | 173.75 | 489 24.98 | 180.99 | 13.8 | 151.70 | 217.18 | 69.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 422 ldenod  eRRT SNG4 NDGR6 A




PASS/Start-Prof | Creacidén del modelo

En START-PROF la creacion del modelo es simple, clara y directa.
Un principiante sabra qué hacer.
Crear el modelo de la tuberia y el equipo es como combinar objetos como en un LEGO

m

B W

: Y e e e e  —

Rapida creacion del modelo

“Ba

« Facily rapida modificacion del modelo

.;

 Puede agregar, eliminar, modificar,
copiar, rotar, duplicar, dividir objetos

« Trabajar con grupos de objetos

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Creacidén del modelo

Objeto Tubo con varios Sistemas de Coordenadas

- . . N4

3
N HIR:
. R = Tz
g B 54 ¥ £
R SR e il &

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

&' Pipe Properties X [ pipe Properties
Fi Pi
— 23 Pipe is Buried e 23 Pipe is Buried
MName Name
‘ Main | Additicnal | Soil Main Additional  Soil
— .
Projections Cylindrical
Pipe Length 294 m B Length in XY plane 294
DX 4345557 m DZ 0 m
DY -29.07707 |m / Angle With X Avs 815 °
Dz i m Angle With Y Axis Bl ss 2
N=
Properties l y> Properties
EI 530 oo Outer Diameter l:l 530 mm
3 mm Wall Thickness 8 mm
API-5L X52 . Material API-5L X52 =
Forces Forces
Pressure 638 kgf/sq.cm Pressure 638 kgf/sq.cm
Temperature 14 T Temperature 14 T
est Bressne 7 kaf/sq.cm Test Pressure 7 kgf/zq.cm
Uriform Weight Uniform Weight
[ Auto Pipe Weight [ Auto Weight Insulation [ Auto Pipe Weight [ Auto Weight Insulation
Pipe 10299 kai/m D Pipe 10295 | kgf/m D
Insulation 0 kaf/m Insulation 0 kgf/m -
Fluid 18.34 kaf /m e 18.34 L
Fluid Density 8839  |kg/m3 Fluid Densty 835 ka/m3
Ok | | Cancel | | Heb OK | | Cancel | | Hep




PASS/Start-Prof | Creacidén del modelo

/PASS

Objeto Doblez

Databases | Analysis Output  Win

|

G E W R e W R W

Materials Library...
Variable 5prings...
Constant Springs...
Soils...
Insulation...
Expansion Joints...
Pipes...

Bends...

Tees...

Reducers...
Flanges...
Gasket...

Insulation Jacket...

' Node Object Properties

Forged Elbow D
SIF,

] Name

Radius, R Manual - 300 mm

[[] Get Properties From Matching Pipe

Calculate Weight Automatically

Material AlD6 A M

Manufacturing Technology Seamless -

Weight 148 kgf

Weld Quality Factor, E 1

Flanges on Bend Ends

Wall Thickness. tn mm

Mill Tolerance %

Corrosion Allowance 09 mm
oK || Cacel | Hep

[ Node Object Properties e
Forged Elbow
| F lexibili n.
Flexibil 0.161
lexibility Factor {i), 9859
SIF: io=2.369, ii= 2.843, it=1.000, ia= 1.00(
] Name
Radius, R Long - 305 mm
Get Properties From Matching Fipe
Calculate Weight Automatically
Material AT06 A -
Manufacturing Technology  Seamless -
Weight 15.1 ket
Weld Guality Factor, E 1l
Flanges on Bend Ends no -
Wall Thickness, tn mm
Mil Tolerance 7L
Comosion Allowance 09 mm
oK || Cancd || Hep
@  Forged Elbow...
™ pi pe Bend...
d x -
@ oencs @ | Welding Elbow...
=== : :
Mill Mill Mill
Angle, | Diameter, | DN, | NPS, Thickness, ToHEr‘ante ToHevlan:e TﬂHer‘an(e Radius, | Weight, | Ovalization Standard ded LD” g Ra d s P I pE EE” d e
Material Size. 2 Schedule Radius Type
mm in Centerline, | Ouside, Inside, mm kg Group
mm mm mm — .
<not set> ASMEB16:9-2012 <notset>  90-60.3 |9 603 50 2 105 [] 0 0 [} 76 05 o long ASME. e Prestressed p|pE EErld...
<not set> ASME B16.9-2012 <not set> 90-60.3 90 60.3 50 2 XS o 0 0 0 76 094 o long ASME
<not set> ASMEBI69-2012  <notset> 90603 90 603 0 |2 160 0 0 0 [ 7 15 o long ASME . . .
<ot st AMEBISS202 | <natsetr 0903 90 503 W 2 w o o o w0 o ong ASME ' Miter Joint M|de|}r Spaced:]m
<not set> ASME B16.9-2012 <not set> 90-60.3 90 60.3 50 2 120 o 0 0 0 76 0 o long ASME
<not set> ASME B16.9-2012 <not set> 45-73 a5 3 65 2172 20 o 0 0 0 95 0 o long ASME ?
<not set> ASMEB16:9-2012  <notset>  45-T3 5B 65 212 120 ] 0 0 0 95 0 ] long ASME ' N - Sta n d d rd E-Erl d =
<not set> ASMEBI6S-2012  <notset> 4573 s B 65 212 & 0 0 0 0 o5 0 0 long ASME —
<not set> ASMEB16.9-2012  <notset> 4573 5 7 65 212 a0s o 0 0 ] o5 1 o long ASME Tt

Miter Bend (Closely Spaced]...

Only first 300 rows are shown
To see other rows please use fiters




PASS/Start-Prof | Creacidén del modelo

/PASS

.
- O bJ eto | e e ' Node Object Properties X
-
- Welded Stubin (Fabricated Tee)
F o h). 0.155
rio=3.116,ii= 2.587, it= 1.000, ia= 1.000
Welding Tee... T L L o .
lia g [ — 1 Frio=3.116,ii= 2587, = 1.000, ia= 1000
* Fabricated (Reinforced/Unreinforced)... TI, | TI,
h Pad Saddle
e Stub-in..
B ] Name
s Extruded Outlet...
i Weldolet (Branch Welded-on Fitting)...
= Sweepolet (Welded-in Contour Insert)... []
b | Plastic Tee...
[ -
= Mon-standard Tee... | Weld Quality Factor , E 1
T W D
o Project Settings... - Ex4-Pump.ctp X
ss, tr [ mm
General F\dditional Seismic 'Wind, Snow, Ice |Other  Dynamic ]
Description
Piping Type:
Al - [ ok || caned | Hb |
Stress Analysis Code:
ASME B31.3-2018 Process Piping (USA) -
[] Use Eh for Support Loads
% Node Object Properties
ez SremTEte Welded Siubin (Fabricated Tee)
[ stress Range from Operation to Cold Ry =TSR I
0= 3. = L= 4. La= 1.
Use ASME B311 5IFs and k-factors F:io=16.383.ii= 3.838. t= 4.433.ia= 1.000
[ Masimum f=1.2 L i
Il fe,
Pad Saddle
& Tees X
[1 Name
Type
Header | Branch ~ add
Header Branch Header Branch " Crotch | Crotch
Manufacturing Technology Standard Material G | | || TR | EerEiei He“f’ LES B””j" NPS. | Schedule | Thickness, | Thickness, [ . Mill O || Rl | s, || i Wﬁk‘g”‘ Stg’“’“’
mm mm mm i n n o | Tollerance, | Tollerance, | mm i i q roup
mm mm
<not set> ASME B16.9-2012 <not set> 422-213 422 213 32 15 11/4 172 30 0 0 0 0 9% 48 0 0 ASME
<not set> ASME B16.9-2012 <not set> 42.2-213 422 23 32 15 1174 172 60 0 0 0 0 9% 48 0 0 ASME D e N Ffadorpemole B
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 120 0 0 0 0 9% 48 0 0 ASME B
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 100 0 0 0 0 96 43 0 0 ASME Weld QLIEIH)’ Factor , E 1
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 160 0 0 0 0 96 48 0 0 ASME
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 140 0 0 0 0 9% 48 0 0 ASME o Pad
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 XS 0 0 0 0 9% 48 0 1 ASME ‘Wall Thickness, tr i) mm
<not set> ASME B16.9-2012 <not set> 422-26.7 422 26.7 32 20 11/4 3/4 10 0 0 0 0 96 43 0 0 ASME '
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 108 0 0 0 o 96 48 0 o ASME
.
. P S ——— prm— - - . - . N P —— N
Only first 300 sh
= — ok s || i
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. o - [ Node Object Properties X
Objeto Reduccion ey ASME B31J
1
. -
B Concentric Reducer... b ' Project Settings... - Ex4-Pump.ctp
Eccentric Reducer... A — — .
‘ General F\\ddltlonal rSelsmlc Fﬂlnd. Snow, lce  Other Dynamic 1
l| D [ Name Mepexon korueHTpuueckumii K-21%10-1.
Description
Get Properties From Matching Pipe T
alculate Weight Automatically A
Al
Material A106 A =
Stress Analysis Code:
Weld Qualtty Factor, E 1 ASME B31.3-2018 Process Piping (USA)
Maximum Diameter, D1 214 mm [ Use Eh for Support Loads
Thickness, T1 6 mm
Minimum Diameter, D2 159 - Liberal Stress Allowable
[] stress Range from Operation to Cold
Thickness, T2 5 mm
Cone Length, L 172 - Use ASME B31] SIFs and k-factors
Radius, r2 0 mm [ Maximum f=1.2
Length, L2 0 mm
Weight 3 kaf
0K || cancad || Hep
(i Reducers b
Type concentric -
D Di ol o (s NPS mi Thick Drmax, | Thicks D = trance | FullLength, | Cone Length, |- had
Manufacturing Technology stondard Material sine iameter max., | Dismetermin. | o oRe  max, S min, | ¢ e | Thickness at Dmax, | Thickness ot Dmin, | Tollerance | Tollerance | Full Length, | Cone Length,

mm mm in in mm mm ot Dmax, | at Dmin, mm mm
mm mm Delete
mm mm

<not set> ASME B16.9-2012 <not set> 20-10 267 173 20 10 /4 3/8 30 228
<not set> ASME B16.9-2012 <not set> 20-10 26.7 173 20 10 34 3/8 38 28
<not set> ASME B16.9-2012 <not set> 20-10 267 173 20 10 /4 3/8 20 28
<not set> ASME B16.9-2012  <not set> 20-10 267 173 20 10 34 3/8 10 228

<not set> ASME B16.9-2012 <not set> 20-10 267 173 20 10 /4 3/8 105 228

<not set> ASME B16.9-2012 <not set> 20-10 26.7 173 20 10 314 3/8 408 228

<not set> ASME B16.9-2012 <not set> 20-10 267 173 20 10 314 3/8 120 28

<not set> ASME B16.9-2012 <not set> 20-10 26.7 173 20 10 3/ 3/8 160 28 ~

: ,

Only first 300 raws are shown Save Close Help
To see other rows please use fiters L l

o oo oo oo o
o e ool o e o
o o o|o|lo o oo
o o o|o|lo o oo
B eEe e
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O bj eto Vé |Vu I a [ Node Object Properties X

Walve

1 Name I:I
Length 400 mm

Weight 1764 Iof

Flange Leakage Check Yestwo flanges) o
Leakage Check Method Kellogg / Eq. Pressu -
Flange Code ASMEB16.5/B16.4 ~
Gasket Effective Diameter, G 210 m N
Mominal Pressure PN / Class 300 <

Materl Group I |

[ ok || cCanced || hHep |

Automatic Flange Leakage
Check

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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« Objeto "Pump API 610/ 1SO 13709", permite modelar automaticamente las bombas,
considerar los movimientos térmicos de las boquillas, verificar las cargas permisible
utilizando API 610 e ISO 13709

« Objeto"Pump ISO 9905" ) o ottt compcmor rses e oriers sty o each pump ozse fnge ol ot exceed e

« Objeto"Pump ISO 5199" ) Pimpnczze 12nge shal satefy i S0P erachion s atons 25 gven n EABIGRLF 1) 3 1.2

[Frsall1,5 % Frerall + [Masal(1,5 « Mpsta)l < 2 {F.1)
Froa (1.5 % Frorall + [Mroal(1,5 © Mporall <2 F.2)
¢} The applied component forces and moments acting on each pump nozzle flange shall be translated to the
[ﬁ Mode Object Properties x centre of the pump. The magnitude of the resultant applied force, Fge,, the resultant applied moment, Mge s,
and the applied moment shall be limited by Equations (F.3) to (F.5). (The sign convention shown in
Pump API 6104150 13703 Figures 21 through 25 and the right-hand nile should be used in evaluating these equations.)
[1 Name I:I
Frea< 1, F.3
Material of Pump P . Rea < 1,5(FrsTa + Frota) F.3)
Mycal<2,0(Mysta + Myota) (F.4)
Temperature of Pump 50 E Miea < 1,5(Mpsta + MroTa) F.5)
Manufacturer Allowable Muttiplier 1 where
Table Nozzle Loading Factor 2 Fraoa = [(Freal + (Fycal + (Frca PP
Schaft Axis X @
where
Pump Center Coordinate from Node 742 - Frea=Fusat Fron where
DX b br4 Fyca = Fysa*+ Froa Myca = Misa + Mcan = [(Frsa=5) + (Fypa)D) - (Fzsa) 055) - (FzpaXyD)V1 000
0 mm 2500 mm 0 mm
) } Faoa= Fzsa+ Foa Mypa= Mysa + Mypa + [Fugaliz5) + (FupalzD) - (FzaallxS) - (FzpaxDIF1 000
Remove Restraints for Hanger Selection
Dont Remove - Miga = [(Mxcal + (Mycal + (MzcaV1® Mzea = Mzsa+ Mzpa —[FxsalyS) = (Fxpa)lvD) - (FrsalxS) - (FypalxD))1 000
Suction Node
742 - Side + [ Set Loads Ejinput_G" [3 Equipment G |
Operating Mode Load Case Show Equations
1'main mods’ (0) * Operaiing W+P=T -
Object Start Type DN, mm | Frad, M | Fcir, N | Flong N | FR, N | Mrad, N-m | Mcir, N-m | Mlong, M-m | MR, M-m | Sum | Notes
End
Discharge Node node
715 - | | side v [ Set Loads Pump API 610/1S0 13709 | Node (1) Suction, Side 200 -7333 5887 31050 -2626.53 4598.20 19057.39
9780 | 6220 - 6920 3520 - 7060 4710
Node (3) | Discharge, Side = 200 - 173 0 1440505 0 28.89 28.89 --
6220 7560 6920 3520 5160 7060 4710
Summary Loads 1433173 5714 | -20592 - -2626.53 | 3310290 | 7657.21
OK 7] | Cancel || e [ 1207601 {My_sum]=2([MradT1] + [MradT2])=2"(1760+ 1760)=7040 Ner
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Objeto "Untied Expansion Joint" y base de datos de Juntas de Expansion sin tirantes, lo
qgue permite especificar flexibilidad axial, rotacional, cortante y torsion también verifica
automaticamente las deformaciones tanto individuales como combinadas. No
necesita mas modelar manualmente empleando junta de expansidon no-estandar.

B~ i e e
Output | Window Help
(%' Node Object Properties s G Piping Stress
Universal Expansion Joint 60: Insulation Stress
] Mame l:l )
q. Seismic Stress (Aboveground)
Thrust Area 241234 s0.mm -
3 Flaw Stress
Auxial Flexibility 0045
b 2 mm/N Load and Displacement in Restraints
AMlowable Axial Movement 40 mm @¢ Restraint Loads
Rotational Flexibility 0.33405 “Afm 44 MNozzle and Equipment Loads "‘"‘ o ‘ |.;"..5 | |'|1"i|; |
Allowable Rotation 10 A Displacements - ~ N E‘ ]-
= s LY LY
Lateral Flexibility 0.0044 mm Hils Expansion Joint Deformations [ B ] [ '9] [ A ]
Allowable Lateral Movement mm B4 Iternal Forces 8 Moments
7= Selected Spri
Use Torsion Flexibility =] =S ESeCRRunE
. L Selected Constant Effort Springs
Torsion Flexibility 0.24332 Afm i i
@3 Buckling Check of Pipe Wall
Allowable Torsion Rotation 1
*#*  Flange Leakage Check
7 Output 30Vi Ctrl+H
OK || caced || Hep | HipHE e o
5 Error 8 Warning Messages
Ljinput [ Defexp @ | \
COperating Mode Load Case Auxis
1 R ) - Operating W+P+T o Local ads (Design/Allowable) =
Mode Mumber Type Local axis Aoial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (*) | Allowable, (%) | Torsion, (%) | Allowable, (F)\|Summa Motes
PIPING AND EQUIPMENT - P - - | - | J | | M Al il
ANALYSIS & SIZING SUITE Untied Expansion Joint Pipe3-12 2.4 50 122 15 9.59131 10 -2.05119 No 1
13 Tersion Expansion Joint Pipe5-13 0 MNao 0 No 0 No 13.9229 51,5662 0.27
15 Tersion Expansion Joint Pipe7-15 0 Mo 0 No 0 No 10.1299 51.5662 0.20
21 Torsion Expansion Joint Pipe 19 - 21 0 MNao 0 No 0 No -4.36021 51,5662 0.08
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Se agrego el nuevo objeto "Torsion Expansion Joint" y base de datos de juntas de

expansion y torsion, modela automaticamente friccidon por torsion (momento de
torsion) y verifica el angulo permisible de rotacion.
S , ‘

o

' Nade Object Properties X
Torsion Expansion Joint
SLIP-TYPE EXPANSICN JOINT
1 Name
— lange bols
I Friction Momert 0 kgf-cm
Pipe 2 1 slides 2
' Allowable Rotation o = e B
- — —
F=pA F=pA+mV
Packing Pressure + momentum
oo y |mim)
____________ OK | | Cancel || Hep Flange bl
' Node Object Properties *

Slip Joint

[ Wame
E Friction Force 0 kgf

Alowable Axial Expansion 0 mm I:I
[] Pressure Balanced

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

0K | | Cancel [ hep
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Ob_j eto Brida Automatic Flange Leakage Check:

+ Equivalent pressure / Kellogg Method
« Code Case 2901/ PVP2013-97814 Method

> - DNV Method

& Node Object Properties e M NC 3658.3 Method

Flange Pair

1 Mame l:l

Length 851 in S b

P

Weight 132 (55 < T

Flange Leakage Check Yes - l:l % Pe G

Leakage Check Method PVP /Code case 20 -

Flange Code ASME -

Gasket Effective Diameter, G 25,875 - [-] _[Tjinput ' [g Flange leakage (3 |

) Operating Mode Submode

Hons s b s 300 v 1 Operation mode’ (0) ~ Operation (al Ioads) -

Material Group 1.1 M MNode Mumber Object Flange on the side of node | Pipe outside diameter, (mm) | Temperature, (°C) | Axial Force, (kgf) | Bending Moment, (kgf-m) | Parameters Condition, (MPa) Motes

Factor, Fm 05
calcu- allow- %
lated able

Flange Pair = 219.08 -1000 1499.93 1.60 MPa | 4.29 MPa | 17.36 MPa
OK || Cancel || Hep

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Se agrego la habilidad de especificar aislamiento, recubrimiento, y densidad lineal de
las capasy espesor en las propiedades del tubo. La habilidad de escoger el peso del
aislamiento desde |la base de datos continuUa existiendo.

- r r (- ' ' I -

Test Pressure 0 MPa
Uniform Weight
Calculate Pipe Weight Automatically
Pipe 179.98 kgiim ||
Insulation 49_31 kgtim | [3]
Fluid L (1474 legf /m
o Insulation Thickness 50 mm
Fiuid Density 1000 ka/m3
Insulation Density 800 kafm3
Cladding Thickness 10 mm
| oK ‘ | Cancel ‘ | Help | Cladding Density 1500 kg/m3
|
Lining Thickness o mm
Lining Density kg/m3

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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% Node Object Properties X

 Node Object Properties x® .
X Ancla ki Resorte Colgante .. ek
] Name [ Name -'l.; :
I Number of rods 1 : =
— Load Range 25 % L F WS
= e Allowable Load Safety Factor |1 0
= [ Load Along Local Axes
E Hanger Operation Load 0 I
FX 1] Ibf i,
E Fro 0 Ibf Flembllnty’y of one spring o .
- . - - FZ e
1@k Guide (Single-Directicn)... - E f;m Sfnsciocmms g . L] L
- . . . il Test State Locked - >
i@k | Guide (Double-Direction)... = My 0 kafm I 1 S —
i L L Mz 0 kgfm Red Length 3 m ]
L} S
= L
7 . ok || cancel || hep / ok || concel | [ hep
Bisagra
Anclada [ﬂ Node Object Propertl'es b4 Reso rte ' Node Object Properties x
. L. ) Spring Suppor
Selecciéon automatica de Hinged Anchor -
resortes Variable y / E—
Constante S —_—"

Qe Colgante constant@:s e« :

Friction Factar 0.3 Constant Hanger

[ Mame
Use Gaps

Lateral Gaps 10 m Number of rods 1

Gap Upwards 0 mm

| Allowable Load Safety Factor 1
L
Allowable Loads Restraint Operation Load [} Ief
[ Loads in Local Coordinates
Flexibilty of one spring 0 o
assembly
FX 0 Ibf Stfness of one spring o ofmm l:l
assembly
Fro 0 Ibf Test State Locked -
Fz 0 I IFridmn Factor 03 ]
I Node Object Properties X
Double-direction Guids Help
Gui

Test State _Lnd(ed

Locked
[Unlocked |

[ ok || cancal || Hep

Check Allowable Loads
Allowable Loads
[ Loads in Local Coordinates Force Along Z Axs 0 Ibf
PIPING AND EQUIF L] o
‘ FASS ANALYSIS & SIZING o0 i oSt 0 m
FY ] Ibf
L

0K | Cancel || e
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Objeto Restriccion Personalizada

Mon-standard Restraint

[ Mame | |
EoprEE Precompression Spring, X | 0 Ibf Test State Local Axesof the Ppipe o 2 o5
Precompression Spring, i Ibf Unlocked - Check Allowable Loads
Precompression Spring, Z 1] Ibf Use Gaps
Linear restraints
Local Restraint Direction Flexibility, Rod Length, § Frict. Factor Gap +, Gap -, Allowable Load,
Axes mm,lbf m mm mm Ibf
1. rigid two-sided - +¥Ym Horizontal E| 0 0 0.3 0 0 0
2. rigid one-sided - -Zm VerfHorz  + EI o 0 0.3 0 1] a
3. none - other - EI 0 0 0 0 ] 1}
Rotational restraints | G
Local Restraint Direction Flexibility, Allowable Load,
Axes Around Axis = fkgfm kgf-m
4, rigid two-sided - O 4+ - E 0 il
5. none - other - EI 0 1}
6. none - other s EI 0 1}

0K | | Cancel | | Help

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Para especificar el movimiento del soporte, tan solo agregue el objeto
desplazamiento al objeto soporte

/ [ Node Properties X
MNode 32 I:l [] Mame
Description
== | Cold Spring (Precompression)... “
[] Base Mode of Segment —— =
[} .
5E BT m 0 m z0 m == | Cold Spring (Prestretch]... = -
Mowve and Rotate Restraint... e
m Deformation |Restraint = I |
Restraint Movement =2 Relative Rotational Displacement in Node...
From Equipment Themal Expangion in Hot State —————————— ~
D n p= Lt R e Z£ | Relative Linear Displacement in Mode...
cm cm cm
. ]z 3 4 5 6 Seismic Anchor Movement...
From Equipment Themnal Expansion in Test State ——————————————
DX DY DZ RX RY RZ
o o o : ., .
0 1] 0 0 1] 0
From Cther Influences in Al States —————————————————————————— | L
DX DY 0z RX RY RZ
o o o : ., !
1] 0 0 1] 0 0
Help
PIPING AND EQUIPMENT ?
ANALYSIS & SIZING SUITE :
?
—I OK | | Cancel | | Help
?

E
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Para especificar el resorte en frio (alargamiento de |la tuberia mediante
calentamiento), simplemente agregue el objeto “Cold Spring” al nodo

:E Cold Spring (Precompression]...
<= | Cold Spring (Prestretch). \" También pre-compresiony
e ~ ) | ' desplazamientos rotacionales o
s Relative Rotational Displacement in Mode. I\\ vvvvvvvvvvvvvvvvvvvv i p )
ﬁ Relative Linear Displacement in Node...\\\ b} I I++:.--------.-.-.-.-.-.-.1.: |Iﬂea |eS re|at|VOS de |OS
Setsmic Anchor Mavemnent.. = S extremos de la tuberia.

c) |

......................

% Node Object Properties X
Rotation Deformation in the Node
Mutual Displacement of Pipe Ends

Relative to the Node Node {29)

’\" t +C Around X Axis 2
¥
g \ At E*l Yo Around Y Avis 1
b) _ 1 )
[ﬁ Mode Object Properties g S— b) Around Z Ais
Cold Spring {Prestretch) A a, C PPrPs _AC | oKk || cance || Hep
ST R . A B Ay A B”" [ Node Object Properties *,
Linear Deformation in the Node
| OK | | Cancel | | Mutual Displacements of Pipe Ends
C) e CJ Relative to node Mode (29)
(p:f.'q)”(pz Along X Axis 0 mm
A;' =B c Along Y Axis 0 mm
PIPING AND EQUIPMENT Along Z Axis 0 mm
ANALYSIS & SIZING SUITE
LOK | Cancel || Hep
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- E Trubodetald &3

Calculo de espesor de pared en  ,ocie. —— :
tuberia y codos para todos los . 1506202 B 0 -
0
0

mm

Object Number Mill Tolerance

codigos
Code Cormosion Allowance

EM 13941-2015 District heating piping systemz -

mm

[=-@ @ Pipe. Above ground
Yol thidmess analysis.: 0
Bend Factor 'E
AP Pipe Bend. Wall thidkness analysis.: 0
Reducer

B Forged concentric reducer, Wall thick
- Forged eccentric reducer. Wall thickn

Material

Pipe Blectric-welded -
() Operating Pressure 0 kaf/=q.cm
(®) Wal Thickness, 5 0 mm

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Analisis del espaciamiento entre
soportes

Analisis de estabilidad longitudinal

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

7 @ Trubodetall [

Project tree... Outtside Diameter, D 0 mm
Pipe Wall Thickness, S 0 mm
Data 03-06-2020
Mill Tolerance 0 mm
Object Number
Comosion Allowance o Lo
Code
Operating Temperature 0 e
GOST 32388-2013 Process piping (Russia) -
Pipe Electric-welded -
[ 4 Pipe. Above ground Weld Qualty  For Pressure 1 l:l
Wall thickness analysis.: 0 Factor for:
Strength analysis of vacuum element| For Bendin 1 I:‘
Analysis of allowable load capacity ol
Stabiity analysis.: 0 Pipe =] Fuid weight [insulation [ ]
0 kgm0 kgf/m |0 gt /m
Operating Pressure 0 kgf/zq.cm
Test State Water ° i L L
L | | |
Test Pressure 0 kgf/sq.em ‘ | | |
Test Temperature 0 <
= Expansion joint )
Incline 0 =
=\ L-, Z-, U-shaped pipe loops. Above-grour| Py s Foii] o)
=, L-, Z-, U-shaped pipe loops. Above-grour| | Alowable Sag 002D -
-4 |-, Z-, U-shaped pipe loops. Buried 0
mm
Material -
) Trubodetall &
P ct tree...
(RS Outside Diameter,D 0 om
Data 09-06-2020 Pipe Wall Thickness, 5 mm
Object Number Pipe Hectric-welded -
Code Operating Temperature 0 Lo
GOST 32388-2013 Process piping (Russia) || Pipe Weight 0 gf/m El
=/ Pipe. Above ground Fluid Weight 0 g /m D
@ Wall thickness a!ﬁlysls.: 0 Insulation Weight 0 kaf/m El
Strength analysis of vacuum element Fiction Fack Rest
() Analysis of allowable load capacity fo| | H1oHen Factarin Resting g 3
- Supparts
- 0
Span length analysis.: 0 Free Length Factor
&8 Pipe. Buried Material - e . g I 5050 22 50505050
& e N Sosmsssnamnimdiani:
o Tee A S e b el T Sl
et
i i 0 Foeo
BB Recucer (O Distance Between Guide Supports, Ler m ’0‘&0‘,:;:.‘;::"
i Flange SeteteletatetsZ
S cp ® Axal Force, N 0 kgf
=+ Expansion joint
=, L-, Z-, U-shaped pipe loops. Abave-grour| |
=4 L-, Z-, U-shaped pipe loops. Abave-grour|
% L, Z-, U-shaped pipe loops. Buried
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- ﬁ Trubodetall &

Project tree... o o= .
Outside Diameter, D 1] mm
Calcule el espesor de la pared | == o505 2020 Operin Tenperae R
en vacioy por carga externa e
Cod
y g ooe Weld Quality Factor for Pressure 1 l:‘
GOST 32388-2013 Process piping (Russia) h
[=-&@@ Pipe. Above ground Mill Tolerance 0 mm
Z1° M s 7 @@ Wall thickness analysis.: 0
Analisis de curva de ex PaNnNsion Strength analysi of vacuum element| | Comosion Alowance 0 o m
Analysis of allawable load capacity fo . R
S i | e =+ Stability analysis.: 0 [ Awvailability of stiffening ribs
I I l p g 5pan length analysis.: 0
[+ Pipe. Buried
- 48 Bend
- E Trubodetal1
-l Tee ™ o
Project tree...
g ; Eleducer Pipe Diameter, D 0 mm Streii fT]dur {without 0
ange Data 09-06-2020 Pipe Wall Thickness. S 0 hom ezl
-3 Cap ) n Operating Pressure 1] kaf/sq.cm
-2~ Expansion joint Object Number N = e
) crid o
[+-"% L~ Z-, U-shaped pipe loops. Above-gre code etk 0 fm e
8=, L~, Z-, U-shaped pipe loops. Above-gre| GosT 32388-2013 Process pping (Russia)  + i::’_at‘”?rTe'"pe'at”’e g € Sl o m
[+-#4 L-, -, U-shaped pipe loops. Buried ient Temperaturs & Expansion joint leg, H 0 m
- - Pipe. Ab(?ve ground Fipe D Fluid |:| Insulation |:|
%? ;'::d Buried 0 katim 0 kam 0 kgi/m
gl Tee Friction Factorin Resting 03 Allowable load on end 0 t
o[l Reducer S Ll
]'ﬁ Flange Fipe Hectric-welded -
5.3 Cap Weld Quality Factor for:
-2 Expansion joint pressure |1 l:l bending 0.3 l:l 0 B 0 i 'D i
—|-=%, L-, Z-, U-shaped pipe loops. Above-grour, |
.=, Lshaped: 0 Flexibility of bends ignore - &
-~ Z-shaped: 0 )
" Z-shaped nonparallel: 0 Bend curve radius 0 rm
23 B |-=haped: 0
---JM, U-shaped external: 0 Compensated Lo -
P U-shaped internal: 0 lengths L2 0 m
=|-=%, L-, Z-, U-shaped pipe loops, Above-grour,
=%, Lshaped: 0
-~ Z-shaped: 0
L U-shaped: 0
-, U-shaped nonsymmetric: 0
[=-*% L-, Z-, U-shaped pipe loops. Buried
¥ | shaped: 0

;ﬁ; U-shaped external: 0
- U-shaped internal: 0

PIPING AND EQUIPMENT ZII§ 0
ANALYSIS & SIZING SUITE 7 Ushaped reguiar: 0




PASS/Start-Prof | Reportes

Todos los reportes que necesite después del analisis

thputl Window Help

L0
=]
0]

1%

i

G
»

SR dEFEFRFm I & &

Biping Stress

Insulation Stress

Seismic Stress (Aboveground)

Flaw Stress

MDMT, Impact Test

Load and Displacement in Restraints
Eestraint Loads

Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations
Iternal Forces & Moments

Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall

Flange Leakage Check

Cutput 30 View Ctrl+H
Error & Warning Messages

A B

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Los reportes son interactivos. Por ejemplo, puede
agregar o quitar esfuerzos desde fuerza axial en el
momento, cambiar coordenadas global/local, agregar
esfuerzos por arrastre, y demas.

Los reportes se pueden copiar MS Excel
Los reportes se pueden incluir en MS Word
Disponible Free Viewer (Visualizador gratuito)

Su cliente puede ver el modelo, ver los resultados del
analisis
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Fle Edt Yiew Sevice Anaysis Output Window Help

NSHR QY WEREBE & 8- [920 4 ) ‘ | /& Ble Edit View Senice Anslysis Output Window Help . - -8 x
I Ty Ires. NEEHdR 20 AN ®R .ma{a}'\ﬂf"ﬂ-"‘mm' = Sr-AL - R I N RS =g Py W o B
g/@w—uyﬁ—ml E&Fﬁ@&r"&ﬁl@" [ A W W X AP S
3 | Opeating e Simode Properie » % | Tipw 500 G| v
% 1'Man' (0) ~  Operation % T . Ppe (12) - olp:.:::e - Submode . o
NodeNumber | Type | Forces slong coordinate aws, (kgf) | Moments around coord Suppor ocal 4l L & -
X l Y ] Z X [ y 2 B Main Node Number Type Displacement along coordinate axis, (mm) >
2,Console  Anchor (fixed) 0.10 0 -1151.20 0 -575458.38 001 Start Node |1 O | A |~ -
3Restrained | Anchor (foed) | 6737830 0 | -32580 | 0 | -54284% 0 EndNode |2 ! | Anchor (fixed) ° o B :
4Restrained | Anchor (fxed) | -56737830 0 | -32580 | 0 5429504 0 Name 2 |Welding Tee 3 -\ -04 o
5Bend  Anchor(fixed) = 3760.80 = 55690 = -55450 | -10066.75 = -18602659 = -235113.50 Input Type  Projections 3 | Single-direction Guide 6.1 0 0 %
7Bend  Anchor(fixed) = 1360330 -5447.70  -120460 = -302600.69 = 9588.95  -1653202.63 B Projections/a 3000 mm, 0 mm, 4 |Forged Elbow 28 w13 -
9 Anchor(foed) | -3%0260 | 218580 | -720 | 7589934 | 23711780 | 20944626 B Diometer x Tt 218.1 mm X818 B e 22 el 1
1 Anchor(ed) [N v R S0 nenn | seesx Pipe Material 20 8 | Forged Elbow 07 49 | o3 X
13 SiidingSuppot  -71.90 02| -414.10 o | o | o Mill Telerane 12,50 8 | Stiding Support 01 4 | o S
15 |Anchor(foed) | 9620 | 15130 | -A3660 | 25550.60 | -3205935 | 4200025 Corrosion All 0 mm Anchor =) -
|Anchor (fixed) | 12690 | 24760 | -42220 | -5246534 | 3484289 Operating Pre 1 MPa Spring Hanger =
i Anchor (fixed 1 32 48.4 6306 2 26236.4 Test Pressure, 1.5 MPa =
[ 21 eoooe iRn 2w ses | sesa et | anvss | Openting T 100
B Uniform Weis Yes, 0.4167975 N, -
B Additional E
Longitudinal 1.00 kL
Circumferent 1.00 =
@ Additional Lo 0 N/mm, 0 N/me S*
‘ -
]
&
-
E "
(N265) Failed the stress check from pressure and weight loads (1. 'Main) Error and warning messages 3 %
(N265) Failed the stress check from pressure and weight loads (1. ‘Main’) Type Node/pipe | Description | Help
(N284) Failed the fatigue h check (1. ‘Main) Warning Node:3 ‘M&Z}Glpisnat:onsiduedintfuamlysissinceitishaosmall ?
(N284) Failed the fatigue strength check (1. ‘Main’) CTE |l e ——— ?
(N268) Failed the stress check in operation condition (1. ‘Main) Warning Node:3  (W660) Dummy free end at pipe border may cause analysis inaccuracies if in fact the pipeline continues beyond this point 7
(N268) Failed the stress check in son condition (1, "Main) Information B (W662) Number of degrees of freedom 13 ?

\LiPipeslist 3 Error and warning messages [[dPipestist 33 Emor and warning messages
Ans cnpasxu naxaante F1 Bna cnpasxw nawaute F1 [ |Num EH
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v File Edit View Sgrvice Analysis Oytput Window dp o e - 8 X |
NSHR A3 LEE BB A 90 LA % )48 @ )id 1 TN oD . ) AP P e
e Los reportes muestras las A R RS Rkl ditiubiisdolel S B\ IR
. e ' -
ecuaciones empleadas HOUTTEEENL e e e -
N . . g |[ver0 5] 1 Main' ©) Cold Sate) * [ Creep Stess 2] ;.
Maximum } - - - - 1
« Puede anadir/quitar i S S 3
. . £
d d | f | s ) Sicreep | Shcreep | Skcreep | Shcreep N
te n S I O n eS eS e a u e rza == f I ] l 187.82 ! 853.30 0 l 2458.05 | 1406.53 187.82 [ 1768.51 4
. 3998.54 [} 12789,10 “F
aXla | a2 85330 1407798 78 ]
. . L~ 4222 | 85330 | 14077.98 78 X
1049.41 1768.51 12378 -
« Activar funciones e L T z
. e e Thickness(t), 6 mm =
individuales para cada uo e scon e s
4 Mo=76213.855 kgf-cm, Mi=8016.8195 kgf-cm, Mt=-8826.0137 kgf-cm 64807 | 176851 o
= Bending moment (Mb=((i"Mi) "2+ (0"Mo) *2)~0.5), 163194.94 kgf-cm 35330 | 176851 "
Codigo de esfuerzos en la L s 2 — -
t L Above ground pipe 2 | 40729 | 176851 | _-:.{- 3
u b e r I a 23 Flbil?ty (h), 0.161 929.33 1768.51 1278 3
C ic Red 23 Flexbility F: (k), 9.698 ¥ ,2,7, =
. . . A:no:::und ::: | 3 X s:;:;;;: :; 2.844, it= 1.000 g;: :x: s ]
* Seindica en rojo donde la s [ oo i ) 3 pos s .-
Forged Elbow 6,0 Flange Pressure thrust stress (Sp=P*(Do-2t)*2/(Do"2-(Do-2t)*2)), 134.11 kgf/sq.cm 1049.41 1768.51 12378 P
o (o . - T A 60F Bending stress (Sb=0.75%"Mb/2Z), 887 kgf/sq.cm w2 | T7eas 78 ;
verificacion falla o T Gt S oo s s .
= orsion r 1=0.75%"1 ), -23. .cm S
« También enrojo la e i s wa O -
25 XFR Setion=2) 24075 | 176851 78 =
L. . Mo=-59239.135 kgf.cm, Mi=-6849.8230 kgf.cm, Mt=-47309.447 kgf L
verificacion de falla de Nertbatnd B TS o i o s, st % | TS |38
Axial f (F), 5507.32 kgf z
f. . B smdi:::ms (Sb=075""Mb/2), 689.99 kgf/sq.cm
Axial stress (Sa=F/A), 156.22 kgf/sq.
estuerzZos J u nto con . Touionm:wmss(St:OJS'i'Wqu CD",‘-‘IZ&Wkgf/sq.cm | Help
. . ™S (N265) Failed the st _ 1,1 5b)A2+ (2°51)2)A0.5, 88441 kgf/sq.cm ?
mensajes de advertencia (08 e e nnessssssssanss Seconc :
(N284) Failed the fa Mo=-7213.3392 kgf-cm, Mi=3519.9247 kgf-cm, Mt=74859.697 kgf-cm 2
- Bendi ment (Mb=((ii*Mi)*2+ (i0*Mo) #2) *0.5), 16610.29 kgf-
PIPING AND EQUIPMENT aalilaly Py o d
ANALYSIS & SIZING SUITE (N268) Flled the 4 genging stress (5b=075'1"Mb/2), 9028 kgf/sq.cm ’
(N268) Failed the st Axial stress (Sa=F/A), 153.10 kgf/sq.cm ?
- —= Torsion shear stress (5t=0.75%"Mt/2Z), 203.44 kgf/sq.cm
\iPipeslist 33 Error and warning messages SL=[([Sa]+Sb) A2+ (2°5) 2] 0.5, 474.11 kgf/sq.cm

Ans cnpasxu naxmure F1 [ IINuM]| | i
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PASS/START-PROF tiene un =

. ] L B2l
inteligente verificador de fallas. e
Se muestran advertencias tal como s, it

levantamiento del soporte, cargas y—

Weight 1 0 kgf

del soporte mayores que el

Weight | 0 N-m
B Additional non-weight

permisible, deformacion mayor que st o

L . . . Lead Y, 0 kgf
el imite de la junta de expansion, Low?, Ot
falla del analisis por deformacion, e i
falla en la fuga de bridas, el rango T —

mayor al 25% del resorte colgante EE [ ——

<

Motes (M265) Failed the stress check from pressure and weight leads (2. Test mode’)

variable, carga del resorte en un o o g e e e e it T
. . MNotes (W382) Restriction on ferce along axis has been viclated OZ (Cold State) - 1.'Main mode’
caso de ca rga mayor a | permisi ble, = s o orce o s s e viohind O [Opeaing S}~ T ot |5

port (Op:

| |,m ite exced id O po r g i ro d e Vva ri | |a y Notes | Node272 5) Pi\'n"ted abovEthEsupportGpEratmg State) - 1. " oe

Notes | MNode279 | (W305) Pipe is lifted above the support (Operating State) - 2. Test mode’

m u C h OS Ot ros Motes MNode:d47 | (W305) Pipe is lifted above the support (Operating State) - 1.'Main mode’
.

Notes | Noded47 | (W305) Pipe is lifted above the support (Operating State) - 2. Test mode’

Motes Node:615 | (W305) Pipe is lifted abows
MNotes MNode:615 | (W305) Pipe is lifted abow
Motes Node:895 | (W305) Pipe is lifted above the suj
|| Motes MNode:295 | (W305) Pipe is lifted above the support (Cold State) - 1.'Main mode’

support (Operating State) - 1.'Main mode

support (Operating State) - 2.

pport (Operating State) - 1.'Main mode

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Puede cambiar las unidades en

cualquier momento, incluso siya corrié «

el analisis.

Se muestran siempre las unidades para

cada valor.

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

[y Pipe Properties

Pipe 7390-7400

[] Pipe is Buried
Name
Main |Additional
Projections
™N\_Pipe Length 1313 mm

mm
Wil Tolerance 0.875 mm

Comosion Allowance mm
Material

Manufacturing Technology

Forces
Pressure MPa
Temperature T

Test Pressure 143 MPa

Uniform Weight

Auto Pipe Weight [ Auto Weight Insuilation
Fipe 02847 Nm [ ]
Insulation 0 Nam |
Fluid 0 N/mm

Fluid Density [ kg/cub.cm

ok | | cancel | |

Edit View Mavigation

GOST 32388-2013 Process piping 3.ctp [GOST 32388-2013] - PASS/Start-Prof 2018 v.04.84 R1 - [GOST 32388-2013 Pracess piping 3.ctp]

Graphics [nsert Tools Service Databases Analysis  OQutput  Window Help

Prop|

BiE>GELD Ly

[

New

Open...

Close

Save

Save As...

Project Settings...
Operation Mode Editor...
Ternperature Cycles...
Customize Units...
Import

Export

Print Setup...

Preview

Print

Ctrl+N
Ctrl+0

Ctrl+5

1G0OST 32388-2013 Process piping 3.ctp

2 D'\Matvest..\2snip.ctp

3 DA\Matveev\..\TestGrunt1.ctp

4 AntiSymmetricl.ctp
5630 TpyBenposoal.ctp
Exit

=

=3 % e v

&9 1. "Main mode’

oo db ot L B FE K -

Moment® 0 tfm
Moment: 0 tfm

EE Units Setup

Units
Length

Diameter, Thickness
Area

Moment of Inertia
Stress, Pressure

Force

Selected Units for Cumrent Project

m - Moment

mm - Temperaturs
sq.mm = Angle

mm4 - Density

kgf/sgem  ~+ Mass

kgf - Central Momert of Inertia

[] Use Exact Convesion Method 1kGf =9.807 N finstead of 1kGf = 10 N)

OK | Cancel

o
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« (Cada Proyecto se guarda en un solo
archivo

« Capacidad de ver en miniaturas el
modelo dentro del Explorador de
Windows. Ahora se pueden ver
todos los modelos antes de abrir el
archivo.

« Abre rapidamente archivos grandes

« Alta velocidad para el analisis de
esfuerzos en modelos realmente
grandes

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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- s Manage
Share iew
* u 4 cu x
el Cof A
y  Paste - 2w
aaaaaa [#] Pas folder
lllllllll
< T =2 Th (D)
s Quick ac
5}' Dropbox
@ OneDrive
# Vandex.Disk
[ This PC
@ MNetwork
Et: c‘w
main steam_c oTpocTkom.ctp
r = <
|L =
o
-~
-
fe,
T g
£ { >
12 items L

eeeeeeee

| Select none

Invert selection
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PASS/Start-Prof | Confiabilidad

Cada nueva versién de PASS/START-PROF es:

* Verificada automaticamente en mas de 300 ejemplos con versiones previas (Sistema
de aseguramiento de Calidad)

* Verificada manualmente por un grupo de expertos en analisis de esfuerzos en la
tuberia (testers)

« Cada version pasa por 1a 3 entrenamientos de analisis de esfuerzos en |la tuberia con
10 a 20 estudiantes antes de su liberacion oficial.

* Tras la liberacion, todos los errores reportados por nuestros usuarios activos en 2000
empresas se reparan rapidamente y se provee una nueva liberacion.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Configuraciones / Opciones de Precios

PASS/Start-Prof
Complete Advanced

Simulation and sizing for any
piping network considering
all applicable national codes.

PASS/Start-Prof
Complete Standard

configuration includes only
worldwide popular standarts.

PASS/Start-Prof
Process Advanced

Simulation and sizing for
piping networks based on
applicable naticnal codes for
process plants as well as for
gas and oil transportation
systems.

PASS/Start-Prof
Process Standard

configuration includes only
worldwide popular standarts.

PASS/Start-Prof Power
Advanced

Simulation and sizing for any
piping networks based on
applicable national codes for
power generation piping as
well as for central heating
networks.

PASS/Start-Prof Power
Standard

configuration includes only
worldwide popular standarts.

PASS/START-PROF
HDPE+FRP

Piping stress analysis of high
density polyethylene and/or
fiberglass reinforced plastic
piping systems.

* Licencia perpetua(jUn ano de
mantenimiento incluido gratis!)

« Renuevo de mantenimiento.1ano 25%

« Rentaanual 40%

« Renta semianual 25%

- Solicite precios www.passuite.com/support

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

Configurations Comparison

Code

1SO 14692

HDPE Piping

ASME B31.1

ASME B31.3

ASME B31.4

ASME B31.5

ASME B31.8

ASME B31.9

EN 13480

GB 50316

GB/T 20801

GB 50251

GB 50253

DL/T 5366

Cl/T 81

RD 10-249-98

GOST R 55596

GOST 32388

SNiP 2.05.06-
85

SP 36.13330

Complete
Advanced

Process
Advanced

Power
Advanced

Complete Standard
(40% discount)

Process Standard
(40% discount)

Power Standard
(40% discount)

HDPE+FRP
(40% discount)

v

v


https://www.passuite.com/support

PASS/Start-Prof | Recursos

iSuscribase a nuestros medios sociales y aprenda mas!

« Sitio Web www.passuite.com

«  YouTube www.youtube.com/passuite

.+ Linkedln www.linkedin.com/company/passuite/

e Facebook www.facebook.com/PASSuite

- Twitter twitter.com/passuitecom

« Mas de 50 articulos acerca de analisis de esfuerzos en la tuberia y funciones en
PASS/START-PROF https://whatispiping.com/category/start-prof

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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pass  PASS

716 subscribers

Suscribase al canal de
YouTube, encontrara muchos
videos de entrenamiento en
PASS/START-PROF

HOME VIDEOS PLAYLISTS

Uploads PLAY ALL

PASS/START-PROF
Overview Webinar:

Vour seftware for fast and eusy pipe
stress analysis

PASS/EQUIP Overview
Wobi

PASS/EQUIP Overview
Webinar: Comprehensive...

PASS/START-PROF Overview
Webinar: Your software for...

124 views + 4 days ago

334 views + 2 months ago

www.youtube.com/passuite

PASS/START-PROF was used
for 2022 Winter Olympic...

162 views + 4 months ago 261 views + 4 months ago

6:25

How to import PCF file to
START PROF PROF Trial

1.3K views * 1 year ago

How to run PASS/START

365 views + 1 year ago

CHANNELS

PASS/Equip Nozzle-FEM
Overview Webinar. Powerful... from CADWorx to START-...

135 views + 2 months ago

Beijing Universal Amusement PASS/START-PROF Overview
Park Buried Hot Water Pipin... Webinar: Your software for...

196 views + 5 months ago

Pipe Stress Analysis From
Water Hammer Loads

2.2K views * 1 year ago

SUBSCRIBED (1

DISCUSSION ABOUT Q

= SORTBY

vPASS
JIUREMOE pine Stress Analysis Software

PASS/HYDROSYSTEM
Overview Webinar

PASS/EQUIP Nozzle-FEM
Overview Webinar
Ponerful softviare for
nozzla-to-shell junctions
analysis

How fo Import Piping Model from
CADWorx to START-PROF

Method 1: Using PCF file

& R 1:14:54 |

PASS/HYDROSYSTEM
Overview Webinar....

VPASS

How to Import piping model
from CADWorx to START-...

How to Import piping model

193 views + 2 months ago 119 views + 2 months ago 239 views + 3 months ago

wr

PASS/START-PROF
Overview Wabinar:

Your seftware o fast and eosy pipe
stress analysis

ess EER 1:42 JEB . (348
New START-PROF option: 18 How to calculate the 17 How to calculate the gas
Import from Autodesk Revit ‘'slurry’ flow in Hydrosystem liquid liquid flow in...

370 views + 6 months ago 111 views + 9 months ago 134 views + 9 months ago

CAESAR Il Convergence Big Piping Model Analysis
Issue (2019 training) Piping... Tutorial with PASS/START-...

1.4K views + 1 year ago

Creating a Simple Piping
Model Tutorial in START-...

1K views + 1 year ago 5K views + 1 year ago

VPASS Plosfic Piping Stess Analysis
ERARMr, HOPE, PP, PB, PVDF. PVC
With PASS/START-PROF Software

2 START #ROY

- o Part 2. Method of Analysis
i N

PIPING AND EQUIPMENT Tt | | Lo iﬂﬂ - =
ANALYSIS & SIZING SUITE veass veass

GRP / GRE / FRP Piping HDPE Piping Stress Analysis
Stress Analysis Tutorial usi... Tutorial With PASS/START-...

HDPE Piping Stress Analysis
With PASS/START-PROF...

| o e, MPASS  Buried Piping Analysis with
1\ > e PASS/Start-Prof Software

|
P {
e ‘

3:25] : 2:30] ms:

Buried Piping/Pipelines
Stress Analysis with...

Two-way integration between 16 Interface between
PASS/Start-Prof Pipe Stress... Hydrosystem and START-...


http://www.youtube.com/passuite

P: +7 495 225 94 32
F: +7 495 368 50 65

E: sales@passuite.com
W: www.passuite.com

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Thank YOU!



