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This course created by experienced piping stress analysis specialists covers all features
of onshore above ground and underground piping and pipeline analysis. The course is
based on PASS/START-PROF software applying, though it will be valuable for users of

any other pipe stress analysis tools as it contains a lot of theoretical information.

The course consists of pre-recorded video lectures, quizzes, examples and handout
materials. After finishing the course, you will receive a Certificate of Completion from
the Learning Platform as well as the Certificate from PASS. All trainees will be granted

access to the full version of PASS/START-PROF software for 30 days.

PASS/START-PROF provides comprehensive pipe stress analysis with related sizing
calculations according to the most requested international codes and standards. First
introduced in 1965, PASS/START-PROF combines a highly efficient solver, powerful
analysis features, friendly and easy to use GUI, an intuitive 3D graphical pre/post-
processor, a detailed help system with embedded intelligence from generations of

piping design experts.

PASS Team offers a complete solution for engineering of Piping Systems and related
equipment including engineering consulting and the PASS Software. By bringing its
experience from many engineering projects into the PASS software tools and combining
this embedded intelligence with powerful capabilities and unsurpassed usability, PASS
makes piping and equipment analysis practical for every engineer and designer while

reducing the time, effort, and cost to perform the analysis.
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Introduction

In the introduction video, you will learn general information about the course:
* General course overview: purposes, structure, duration
* How to download and install a PASS/START-PROF trial license
e Where to get additional information about the software

e How to obtain your Certificate of Completion

Section 1. Working with
PASS/START-PROF User

Interface

LECTURE 1. DEFAULT SETTINGS, CREATING A NEW PROJECT, WHAT IS AMBIENT
TEMPERATURE, GENERAL SETTINGS, OVERVIEW OF PIPING COMPONENTS TOOL-
BAR, ADJUSTING THE USER INTERFACE (VIDEO 1)

Duration: 54 minutes
In this lecture you will learn:
e How to set up Default Settings for a new project
* How to Create a New Project
* What the Ambient Temperature of a piping system is
e Description overview of General Settings
e Overview of the Piping Components Toolbar

e Adjusting the User Interface (toolbars, dockable windows, save layout)
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LECTURE 2. CREATING A SIMPLE PIPING MODEL, VIEWING OF DEFLECTED SHAPE,
STRESSES, RESTRAINT LOADS, DISPLACEMENTS, COORDINATE SYSTEMS (VIDEO 2)

Duration: 44 minutes

In this lecture you will learn:

e How to Create a Piping Model from scratch

e View the Deflected Shape of a piping system

e Check Stresses, Restraint Loads, Displacements

e | earn about available Coordinate Systems
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LECTURE 3. 3D NAVIGATION (SCALING, PANNING, ROTATING, VIEW SELECTION,
3D, TRANSPARENT), FIND FUNCTION, CUSTOMIZE GRAPHICS, NODE AND ELE-
MENT NAMES, VIEWING RESULTS IN DOCKABLE WINDOWS, SORTING, PIPE ELE-

MENT LIST WINDOW (VIDEO 4)

Duration: 23 minutes

In this lecture you will learn:

* 3D Navigation (Scaling, Panning, Rotating, View Selection, 3D, Transparent)

e Find Function
e Customize Graphics

e Node and Element Names

e Viewing Results in Dockable Windows

e Sorting
e Pipe Element List Window

caeiMuaean@eace
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LECTURE 4. COPY, ROTATE, MOVE, CHANGE OF PROPERTIES, INDEPENDENT
PIPING SEGMENTS, GLOBAL COORDINATES, ADDING OF NODES INTO OBJECTS.
PROJECT TREE, MEASURE DISTANCE AND ANGLE (VIDEO 5)

Duration: 41 minutes
In this lecture you will learn:
e How to Copy piping segments
e How to Rotate piping
* How to Move piping
* How to Change properties for several objects simultaneously
* How to create several Independent Piping Segments
* What is global coordinates
e How to add node into bend, valve, tee
e How to use a Project Tree

e How to Measure Distance and Angle

A0R s ARaRRARR A — A
2idcREMR M oM. <y 2 Al AsLwo@x:]

Y7L/ 72 % /BT X

LECTURE 5. UNITS CHANGING, BUILT-IN CALCULATOR, NODES RENUMBERING,
REMOVING UNNECESSARY NODES, LIST OF PIPING COMPONENTS (VIDEO 6-1)

Duration: 10 minutes
In this lecture you will learn:
e How to change units
e Using a built-in smart calculator
e Nodes renumbering
* Unnecessary nodes removing

e List of piping components
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LECTURE 6. MATERIAL, INSULATION, PIPE COMPONENTS, INSULATION JACKET
DATABASES (VIDEO 8)

Duration: 27 minutes
In this lecture you will learn:
e Material database
e Insulation database
e Pipe, bend, tee, reducer databases

¢ |[nsulation Jacket Database
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LECTURE 7. 2-, 3-, 4-WAY VALVE MODELING, VALVE WITH HEAVY DRIVE, FLANGE
LEAKAGE CHECK (VIDEO 11)

Duration: 21 minutes

In this lecture you will learn:
e Modeling of 2-way valve, 3-way valve, 4-way Valve
* Valve modeling with a heavy drive

* Check the flange leakage

<t L T
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LECTURE 8. OPERATION MODE EDITOR. WIND, ICE AND SNOW LOADS. ADDITION-
AL FORCE LOADS (VIDEO 12)

Duration: 55 minutes
In this lecture you will learn:
e Use operation mode editor. Load cases description
e Specify several pressures, temperatures and support movements
e Add wind, ice, snow loads
e Add seismic loads
* Add additional force loads

L L4 P+ TL+H OF%
witPl+H

LECTURE 9. LOAD CASE TEMPLATES. ADDITIONAL CONCENTRATED AND UNI-
FORM LOADS. SUPPORT MOVEMENTS. HOG AND SAG (VIDEO 15)

Duration: 64 minutes
In this lecture you will learn:
* Which load cases are created for each operating mode
e Concentrated forces, uniform loads, support movements
* When to add several ambient temperatures
e Detailed overview of load cases which you get in result tables: stress, sup-

port loads, displacements, etc.
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e Examples of CAESAR Il load cases converting into PASS/START-PROF
* How to define support movements to model hog and sag, structural defor-
mations

Support Loads, Displ;

Joint Defor i etc.

Example 1

, internal company to use certain load cases. Lets see some examples how
CAESAR Il load cases can be converted into PASS/START-PROF operation modes

Here is the first example from one of the clients:

Same Load Cases in START-PROF

QPASS | =i

mode #1 cover L1, L2, L4, L6-L9, L10-L19.
#2 cover L5, 120
mode #3 cover L3

@PASS | i
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Section 2. Piping Supports

LECTURE 10. RESTRAINT TYPES, STANDARD RESTRAINS, CUSTOM RESTRAINT,
ADDING MULTIPLE SUPPORTS (VIDEO 3)

Duration: 39 minutes

In this lecture you will learn:
* Restraint Types
* Standard Restrains
e Custom Restraint

e Adding Multiple Support Types

Resting Support

i

LECTURE 11. LIMIT STOP, TRUNNION ON THE BEND (VIDEO 9)

Duration: 24 minutes
In this lecture you will learn:

e Limit stop

e Trunnion on the Bend

Y 74774 &% @m X
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LECTURE 12. RESTRAINT CHOOSING PHILOSOPHY, ROLLERS SUPPORT (VIDEO 10)

Duration: 13 minutes

You will learn how to choose the right type of a restraint and how to model the roller

support.

How to model this support?

Fixed Anchor?
Moment Free Anchor?
Resting Support?
Guide Support?
Custom Restraint?

A

Y Z2/74 % /@B X

LECTURE 13. SPRING SELECTION (VIDEO 13)

Duration: 62 minutes

In this lecture you will learn:

* Cases when spring hangers are needed

* The spring selection algorithm

* How to tune springs manually

e How to perform equipment alignment

e Difference between cold and hot state selection

e Possible error messages

e Constant Spring Selection

* How to remove the weight load from equipment nozzles

* What is a spring locking in hydro test

Spring Selection Algorithm

We need to reduce the difference between operation and cold load using the more flexible springs (reduce “k")

Fope =W éF A K'\ L\T
Finse = W (kA M
4% 3

This reduces the large piping deformations in cold state that spoil the drain slope, reduces stress range,
simplifies the spring installation and makes the spring load within allowable limits (max and min load|

Maximum load variation by most of spring manufacturers is 25%

Fopg — F) L2
IFope — Finstl _ [kAI —<25%

Load Variation =
Fopg Fopg

Manual Tuning of Equipment Nozzle Load using Springs
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Section 3. Stress Analysis
heory and Results Evaluation

LECTURE 14. STRESS ANALYSIS RESULTS. SUPPORT LOADS, DISPLACEMENTS,
WALL THICKNESS CALCULATION PER ASME B31 AND EN CODES (VIDEO 14-1)

Duration: 55 minutes
In this lecture you will learn:
* What we should check after analysis besides stresses?
* Support load table settings
* | oad coordinate systems
e Displacement table settings
e Deflected shape of the piping analysis, stress color diagram
e Wall thickness calculation check against internal pressure
e E, W,y factors
* Allowable stress calculation procedure
e Wall thickness calculation per ASME B31.3 including Chapter IX
* Wall thickness calculation per ASME B31.1, B31.9, B31.5, B31.12, B31.4,
B31.8, EN 13480

e Bend and Miter bend wall thickness calculation

Wall Thickness Check Against Internal Pressure Load
—>

H s, - Hoop stress

P~ Burst pressure

t - Pipe wall thickness

D - Outside diameter

Equilibrium Equation: Sum of horizontal forces should be zero

e
<

[ 5

P, Hoop stress in pipe wall times 2t should be equal to Pressure times interal diameter
GO0

P - 20)
Su=""%

Hoop Stress:

< Allowable

Y 7/ 74 % /@T X

LECTURE 15. LOAD CLASSIFICATIONS. STRESS TYPES. PRIMARY AND EQUIVA-
LENT STRESSES. ASME B31.3 STRENGTH CRITERIA (VIDEO 14-2)

Duration: 67 minutes

In this lecture you will learn:
¢ Load classification (primary, secondary, sustained, occasional)
e Pipe stress types. Principal stresses. Equivalent stresses

e Sustained, occasional, expansion stress check per ASME B31.3
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e Specific features of stress calculation in nonlinear systems. Alternative sus-

tained stress

* Support friction effects on stresses in piping systems

e Low cycle fatigue evaluation

Stress types in the pipe element

Sustained stress caused by long-term force-based loads only
pipe weight, contents weight, insulation weight, pressure, etc.

Hoop Stress: S, l\'
Ring Bending Stress: S, (0 for above ground) <

Longitudinal Stress: 5, Sut S

- S
Shear Stress from Torsion: S,
Radial Stross{g = P =0 ) /6

Shear Stress from Shear force: S, ~ 0

p e \
{77\
(
\ \ %w/ (1
-/ Xm. S
NS =TT ey — |
lnass loase.

ASME B31.3-2020 Sustained Stress (by long-term force-based loads)

RS 313 p A 5132010 PASK S P 21 LSS

(]
S, <Sh-W, 30k (o ye s Dws b Ot o 1
NSER IS WERBE 4D o

ASME B31.3-2020 Allowable Expansion Stress Range
And final
and rece

cycle fatigue failure criteria with 25,
a) and (1b)

LECTURE 16. APPENDIX V: CREEP-RUPTURE USAGE FACTOR, CREEP EFFECT IN
HIGH TEMPERATURE PIPING. PIPE STRESS CHECK SUMMARY PER ASME B31.3,

B31.1, B31.9, B31.5 (VIDEO 14-3)

Duration: 24 minutes

In this lecture you will learn:

* Appendix V: Creep-Rupture Usage Factor calculation and evaluation

e Creep Effect in High Temperature Piping. How it affects stresses and support

loads

e Creep self-springing effect

e Check Summary per ASME B31.3, B31.1, B31.9, B31.5

Creep Effect in High-temperature Pipi

Creep lead to expans

Creep lead to weight and in growth with time

Pipe Stress Check Summary in ASME B31.5-2019
m Sustained Stress Check
S, < Sh/E
® Sustained + Occasional Stress Check
S, < 1.33Sh/E
® Expansion Stress Range Check
Sp < f(1.255¢/E +0.255h/E)

or
S < f(1.258¢/E + 1.25Sh/E = 5,)
' @ f=s10 '
0.75

tion “Add axial force and torsion stress” ON

Inase.
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LECTURE 17. BOURDON EFFECT. RESTRAINED AND UNRESTRAINED PIPES. PIPE-
LINE STRENGTH CRITERIA PER ASME B31.4 AND B31.8 (VIDEO 14-4)

Duration: 66 minutes

In this lecture you will learn:

e Pressure Bourdon effect in piping systems

e Restrained and unrestrained pipe calculation and strength criteria

* Restrained and unrestrained zones in pipelines

e Virtual anchor length

e Effective axial force, upheaval buckling

* “Start Smart Check” criteria and how it simplifies the pipeline stress analysis
e Pipeline Strength Criteria per ASME B31.4 and B31.8

Bourdon Effect

+ Final Conclusion. Unrestrained, Restrained, Partially Restrained

Pipe Stress Check in ASME B31.4, B31.8, B31.12PL
pipes int n v

ASME B31.4 (0 restrained and Which part of pipe is restrained and
engineers ha 2

LECTURE 18. STRESS INTENSIFICATION FACTORS. ASME B31J, FEA. TEE MODEL.
TRUNNION ON THE PIPE AND BEND, LATERAL TEE (VIDEO 14-5)

Duration: 20 minutes

In this lecture you will learn:

e Stress intensification (SIF) factors
e ASME B31J code and its limitations

e How to calculate SIF using finite element method

e SIF and k-factor calculation for lateral tees, trunnions, etc.

e Second layer model of the tee object in PASS/START-PROF

e Second layer model of the trunnion objects in START-PROF

* Brief overview of PASS/NOZZLE-FEM software applying for SIF and k-fac-

tor calculation
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Bourdon Effect

- Final Conclusion. Unrestrained, Restrained, Partially Restrained

Ctraned ppek = 0 Resraisdppek = Pl reswainedpip wih Bosbl ing K
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Pipe Stress Check in ASME B31.4, B31.8, B31.12PL

ASME B31.4 and B31.8 codes divide pipes into restrained and unrestrained. Which part of pipe is restrained and which is not? Many
engineers have a misconception about this. ~

3
Restained Pipe

-B}\dBJ)AXLQyuy Z »,_' I
:

Unrestrained Pipe  “J~—

5048,

« B31.4raiser
5, =055, £5, +5, 085,
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Duration: 5 minutes
In this lecture you will learn:
* What is the minimum design metal temperature?
e MDMT reduction depending on the stress ratio

Minimum Design metal Temperatumeck per ASME B31.3-2020 Minimum Design metal Temperature (MDMT) Check per ASME B31.3-2020
PASS/START-PROF calculates the MDMT according to figure Minimum Design Metal Temperature or MD:\VT is the lowest r
323.2.2Afor carbon steels. If “use MDMT allowable reduction” option ol ] {umperatine thet & pioko sysierh Wit spectied rolarial and
is activated, then MDMT s reduced using the figure 323.2.28 | m;,‘;}n;nm o0k rogion where srironant orperakH
depending on the calculated stress ratio, taking into account the - lly or piping Systems canying cryogenic
code requirements 32322 (g), (). (). but not less than 48" C. If ) temperature lid, MDNIT . criticalfactor. Considering the
stress ratio less than 0.3, then MDMT can be reduced to -104° C P metal's resistance to brittie failure, MDMT is the lowest
After analysis the output repor table is provided. For each pipe 3 i osg Mota Terperaure (MMT)caicuaiod =
START-PROF show if the imj not == according to 323.2.2 (a). (b). (d). (). (f). (g). (h). (i). () of ASME S

= 831.3-2020
- Material database contains al needed data
.
o il 1 e et e Teon o s
e N
Frrirartain R e x
¢ /oace P ] <




Online Training Course Agenda 18

Section 4. Underground Pipe
Modeling

LECTURE 20. BURIED PIPELINES MODELING. SOIL PROPERTIES (VIDEO 16-1)

Duration: 47 minutes
In this lecture you will learn:
e Overview of additional strength criteria for buried pipelines
e Cylindrical coordinate system for pipelines
* Creating a buried piping system. Buried pipes attributes
e Soil database. Detailed overview of all required soil properties: void ratio,

unit weight, particle unit weight, internal friction angle, cohesion, etc.

Internal Fricti nd Cohesion (c)

[

LECTURE 21. PIPE-SOIL INTERACTION MODEL. BENDING, SLIDING, AND RESTRAINED
ZONES (VIDEO 16-2)

Duration: 50 minutes

In this lecture you will learn:
e Pipe-soil interaction model. Expansion pad and polyurethane foam insulation
flexibility
e Longitudinal, lateral, and vertical soil spring properties. Soil pressure arch effect
e Soil properties for inclined and vertical pipes

* Soil spring placement algorithm for dry soil. Restrained, sliding and bending zones

Soil Pressure on Buried Pipe Restrained and Unrestrained Zones

Unrestrained Zone.
Restrained Zone (AL=0,g=0) Partially Restrained Zone

VA o4 7 ST

_aatea+ 5 -vsa , [EA [La)
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b
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LECTURE 22. SPECIFIC BEHAVIOR OF BURIED PIPELINES. METHODS OF THERMAL
EXPANSION COMPENSATION. SUBMERGED PIPELINES. BALLASTING WEIGHTS.
SINGLE USE COMPENSATORS. PRE-HEATING (VIDEO 16-3)

Duration: 59 minutes
In this lecture you will learn:
e Specific behavior features of the buried pipeline in contrast to the above
ground pipelines. Virtual anchor length
e Dealing with huge axial elongations for cross country pipelines
e Effect of placing supports on buried piping
* Soil model for submerged pipes. Ballasting weights, buoyancy force
* Methods of thermal expansion compensation
* Single use compensators

e Pre-heating

Modeling main pipeline stations: valve station, pig launcher, pump and Singe Use Compensators
compressor station etc.

Itis necessary to specify the correct bou modeling main pip:
station, pig launcher, pump and compressor station etc. if it is designed without the anchor blocks

QBTEA+ (05 —v)Sud EA L ]
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LECTURE 23. RING BENDING STRESS. STRESS IN INSULATION. STRESS FROM
SURFACE LOAD. LONG RADIUS BENDS MODELING OF LAYING, TRENCHING, LIFTING,
SUBSIDENCE, FROST HEAVING, FAULT CROSSING. STRAIN LIMIT CHECK (VIDEO 16-4)

Duration: 54 minutes
In this lecture you will learn:
e Ring bending stress from soil pressure
e Checking stresses in polyurethane insulation
* Pipe stresses from live loads on ground surface
* Very long radius bends. Restressed long radius bends
* Modeling a pipeline laying over a terrain profile
* Modeling pipeline trenching
* Modeling pipeline lifting for repair
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* Modeling of soil subsidence, frost heaving, fault crossing with example
e Strain limit check per ASCE 2001 (ALA)

Stress in Polyurethane Insulation PASS/Start-Prof | Features
1,7.3.2 EN 13941 5. Jn T 55596, allowable

Autesnaticlocalpipe wall buckling check per
-((ASME B318-2018

© @
- (COST3238

mferenti udinal
layer strength and adhesion

LECTURE 24. LANDSLIDE. SEISMIC WAVE PROPAGATION. PIPE WALL BUCKLING,
UPHEAVAL BUCKLING. MODELING OF PIPE IN CHAMBER, IN CASING WITH SPACERS.
ELECTRICAL INSULATION KIT (VIDEO 16-5)

Duration: 39 minutes
In this lecture you will learn:
e Landslide modeling
* Seismic wave propagation analysis with example. Strain check per ASCE
2001 (ALA)
e Example of accurate seismic P,S,R-waves modeling
e Example showing why pipe branches and pipe turns fail during seismic wave
propagation
* Pipe wall buckling check
* Modeling of an underground chamber
* Modeling of a pipeline in casing with spacers
* Checking Stress in an insulation joint (electrical insulation kit)
e Upheaval buckling analysis

e Lateral buckling for above ground pipelines

PASS/Start-Prof | Seismic Wave Propagation: Simplified Model PASS/Start-Prof | Features

Automaticlocal pipe wall buckling check per

057, then ¥ =¥,

054, then

e
@os,sv_—lansv_—r,,‘tm—
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Section b. Static and
Rotating Equipment
Modeling and Evaluation

LECTURE 25. CONNECTION TO PRESSURE VESSELS (VIDEO 17-1)

Duration: 58 minutes
In this lecture you will learn:
e Methods of connection to pressure vessels modeling
e Thermal expansions of equipment modeling
e Local nozzle flexibility modelling per WRC 297 and PD 5500. “Nozzle" object
* Ways of global vessel flexibility modeling. “Cylindrical shell” and “rigid ele-

ment” objects

Nozzle Flexibility Using WRC 297, PD 5500 o
wwwww

NOXREROIOIOP 0000 N
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LECTURE 26. STRESS AND FLEXIBILITY CALCULATION PER WRC 297/107/537/
PD 5500/FINITE ELEMENT METHOD (VIDEO 17-2)

Duration: 49 minutes
In this lecture you will learn:
e Calculation of nozzle flexibilities per WRC 297 for cylindrical shell
e Calculation of nozzle flexibilities per PD 5500 for cylindrical shell
e Calculation of nozzle flexibilities per PD 5500 for spherical head
e Stress check per WRC 537/WRC 297. Difference and application limitations
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e Calculation of nozzle flexibilities and stresses with finite element method
(FEM) using PASS/Nozzle-FEM software. Stress extrapolation, effect of mesh

size tuning

Local Flexibilities According to WRGRI7T/¢ - L Stress Check per WRC 537

LECTURE 27. CONNECTION TO HORIZONTAL VESSELS AND COLUMNS.
CONNECTION TO A STORAGE TANK, API 650 (VIDEO 17-3)

Duration: 60 minutes
In this lecture you will learn:
e Modeling of horizontal pressure vessels
e Modeling of columns
* Modeling of a connection to a storage tank. “Storage tank” object
e Modeling of a tank settlement
e Modeling of a tank bulging and thermal expansion
* Modeling of a tank nozzle flexibility per APl 650 and using finite element
method
e Checking tank nozzle allowable loads using APl 650 method and finite ele-
ment method
e Different techniques of nozzle to tank connection modeling

e Modelling of spring hangers to compensate a tank settlement

Tank Bulging and Thermal Expansion

@/pass
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LECTURE 28. CONNECTION TO A FIRED HEATER, API 560, API 530. AIR COOLED
HEAT EXCHANGER, API 661. PUMP, COMPRESSOR, TURBINE API 610, API 617,
NEMA SM23 (VIDEO 17-4)

Duration: 77 minutes

In this lecture you will learn:

e Two different methods of fired heater modeling and checking. API 560.
“Fired heater” object

e Fired heater radiant coil analysis, APl 530

* Methods of air cooled heat exchanger modeling. “Air cooler” object

¢ Allowable loads on air cooled heat exchanger checking per API 661

e Methods of modeling a connection to a pump. Pump thermal expansions.
‘Pump” object

¢ Modeling of a pump and pump baseplate flexibility

¢ | oads checking per API 610

* Modeling of in-line pumps and allowable loads checking per API 610. “In-
line” pump object

e Modeling of filters and allowable loads checking

e “Custom pump” object

* Modelling of a compressor and a turbine. Allowable loads checking per API
617 and NEMA SM 23. “Compressor” and “Turbine” objects

e Modular design. Modeling of a connection to the module
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Section 6. Expansion Joints,
Flexible Hoses, Couplings

LECTURE 29. EXPANSION JOINTS PROPERTIES AND BEHAVIOR

Duration: 50 minutes
In this lecture you will learn:
* Nominal pressure for expansion bellows
¢ Allowable axial, angular and lateral movements for expansion bellows de-
pending on pressure and number of full cycles
* How to check allowable movements acting simultaneously
* How to check torsion moment acting on bellows
* Axial, angular and lateral stiffness of bellows depending on temperature
e How to consider the effect of friction and pressure stiffening on angular and
lateral stiffness of bellows

e Pressure thrust force. Tied expansion joints

Pressure Thrust in Expansion Joints without Tie Rods
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Bellows Allowable M

LECTURE 30. EXPANSION JOINT TYPES

Duration: 56 minutes
In this lecture you will learn:
e Cold springing of expansion joints
e Types of expansion joints, axial, lateral, rotational allowable movements for
each type
e Axial expansion joint application and possible problems
e | ateral and universal expansion joint modeling and application
* Gimbal and hinged expansion joint modeling and application

* Pressure balanced expansion joints
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* Rubber expansion joint features

e Flexible hoses modeling and checking

e Slip joint

e Torsion Joint

e Ball joint

e Weight of expansion joints

e Coupling types and modeling

e Expansion joint database

Ball Joint
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Section 7. Non-Metallic
Piping Stress Analysis

LECTURE 31. HDPE, PVC, PP THERMOPLASTIC PIPING STRESS ANALYSIS

Duration: 49 minutes
In this lecture you will learn:
e Main differences of thermoplastic piping behavior comparing to the steel
piping
e Thermoplastic piping failure examples
e DVS 2205-1/ DVS 2210-1/ EN 1778 code requirements
e Creep Modulus, Thermal Expansion Factor
¢ Allowable Stress Calculation, Material Database
e Buckling Analysis

e Examples, comparison with SIMONA engineering guide

Equivalent Stress Creep Diagram Allowable Stress DVS 2205-1 and EN 1778 Buckling Check

EN 1778 allowable stress curves for PP-H PASS/START-PROF has the same curve in database

LECTURE 32. FRP/GRP/GRE PIPING STRESS ANALYSIS

Duration: 50 minutes
In this lecture you will learn:
* Main Differences of FRP/GRP/GRE piping behavior comparing to steel
piping
e FRP/GRP/GRE Material Database
e Pipe pressure elongation
e Piping failure criteria according to ISO 14692

* Ring bending stress calculation
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¢ Wall thickness calculation

e Buckling analysis

Failure Envelope

riteria is not applicak
d

Stress Calculation Procedure

or orthotropic FRP/GRP/GRE rr
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The sum of the hoop stresses shall be defined by the following formulae:
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Section 8. External Interfaces

LECTURE 33. IMPORT FROM PCF, IMPORT FROM EXCEL, API APPLICATION
PROGRAMMING INTERFACE. EXAMPLE PROGRAMS ON C# AND VBA IN EXCEL
(VIDEO 7)

Duration: 13 minutes
In this lecture you will learn:
e How to Import from PCF format file (piping component file)
* How to Import a model from Excel
* What is PASS/START-PROF API Interface. Using C# and VBA in Excel with
PASS/START-PROF

EREL LT NYY LT T N
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LECTURE 34. COPYING A MODEL INTO MS WORD, EXPORT INTO NEUTRAL FILE,
CREATING A REPORT IN MS WORD, EXPORT TO AUTOCAD, EXPORT TO BMP,
JPG, EXPORT TO PCF FORMAT, EXPORT TO CAESAR I, IMPORT FROM CAESAR I
(VIDEO 6-2)

Duration: 13 minutes
In this lecture you will learn:
e Copy a model into MS Word
e Export a model into a neutral file
e Create a report in MS Word
e Export to Autodesk AutoCAD
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e Export to BMP, JPG, etc.
e Export to PCF format
e Export to CAESAR II, Import from CAESAR I

9 o] o A A, ASBBC e o s o ey NS

LECTURE 35. IMPORT FROM AVEVA PDMS, E3D, MARINE INTO PASS/START-PROF
AND BACKWARD

Duration: 4 minutes

In this lecture you will learn:
e |nstalling of a START-AVEVA module
* Import a model from AVEVA into PASS/START-PROF
e Export a model from PASS/START-PROF into AVEVA

LECTURE 36. IMPORT FROM AUTODESK REVIT INTO PASS/START-PROF

Duration: 10 minutes
In this lecture you will learn:
e Installing of a START-REVIT module

* Customize Settings of Revit Integration module




Online Training Course Agenda 30

e Export setup methods

* Export procedure

LECTURE 37. EXPORT AND IMPORT FROM PCF INTO PASS/START-PROF

Duration: 4 minutes

In this lecture you will learn:
* Import from PCF file
e Export to PCF file

e PCF file import customization file

LECTURE 38. NORMAL MODES ANALYSIS

Duration: 30 minutes
In this lecture you will learn:
e Normal Modes Calculation Theory. Example of one mass and two mass systems
e Settings for dynamic analysis in PASS/START-PROF
e Example of two mass and distributed mass systems in PASS/START-PROF
e Automatic mass distribution method

e Natural frequencies view and mode shapes
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e Normal modes analysis of nonlinear systems with gaps, single-directional

restraints, friction and rotating rods

e Code requirements for natural frequencies and common practice

* Common methods of piping system tuning to avoid vibration with an example

e Problem of a friction effect on vibration and its’ solution

e How to increase the accuracy of calculated natural frequencies

System with one degree of freedom

PASS/START-PROF | Dynamic: Modal Analysis

Sum of the forces acting on the mass
mi+cx+kx = f(t)

m - mass
c -damping
k - stiffness
f(®) - external force as function of time
= x(t) - displacement as function of time
(¢) - velocity as function of time
#(t) - acceleration as function of time

Let's assume that

¢ =0 no damping

f(®) =0 no external forces
x = A-sin(wt)

i=-w? A-sin(wt) = —wix
—mw? x +kx =0

Y 27772 &% @E X

PASS/START-PROF | Dynamic: Modal Analysis

The greater cut-off frequency, the more accurate results you receive, but slower

LECTURE 39. ASME B31G REMAINING STRENGTH OF CORRODED PIPELINE

CALCULATION

Duration: 4 minutes

In this lecture you will get an overview of Original B31G, Modified B31G, Effective Area

methods.

PASS/START-PROF | ASME B31G

ASME 831G Remaining '3 Strength of Corroded Pipeline

moemes e 3 Bl @ Bnaman
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