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CHAPTER 3

Creatinga TRIFLEX Window icon

To create a TRIFLEX Windows Icon on your desktop, do the following:

1.

2.

Click on the START button in the lower left corner of your screen.
Highlight Find and click on Files or Folders.

Enter TriflexwWindows.exe in the Named field; select all hard drives in the
Look in field and click on Find Now. The default path is:

C:\Program Files\PipingSol utions\TriflexWindows
Right click on the TriflexWindows.exe file name
Highlight Create Shortcut and left click

Click YES to respond to the Windows Message to place the TRIFLEX
Windows Icon on the desktop.

To execute TRIFLEX Windows, double click on the TRIFLEX Windows Icon on
the desktop.

To open an Existing Piping Modél, click on FILE and from the pop-up menu,
select OPEN. From the path (c:\ProgramFiles\PipingSolutions
\TriflexWindows\Samples\Tutorialo1), open Tutorial01.DTA file.
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Figure 3.1.0-1 Demo |U1.dta Example
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3.1.1 Main Screen Layout

When TRIFLEX is first brought up, the TRIFLEX introduction screen as shown

in Figure 3.1.1-1 appears.

<T30”|1E0nem Graphic Toolbar
\ oolbar

(=]
7

BEgl-aay ™03k HE "B

Fp Comporendt B8 Cokur
=

BER e L

C K e
L. vum wan rum swe o n |y

Fod Help, preis F1 ®FF

The Component toolbar buttons are the
same as the components listed at the bottom
of the Components pop-up menu. To create a
component, click on one of the component
buttons or select and click on Component on
the Man menu, and then highlight the

component you wish and click onit.

Thumb-wheels & Zoom Slider

ot Aoy [T T - | Prappective

ENFTT |HO5Y:

Thumb-wheedls: The
window aso includes
three thumb-wheels
labeled Rotx, Roty, and
Dally. At the bottom
right of the window isa
dider control labeled
Zoom.

There are three wheels on the screen. The two thumb-wheels in the lower left
corner: Rotx, Roty will rotate the piping system around x-axis and y-axis
respectively. There is a third thumb wheel located on the lower right corner. In
Orthogonal mode, the thumb wheel will be labeled Zoom and will alow the user
to zoom in and out on the model. In Perspective mode, the third thumb-wheel
will be labeled Dolly and will enable the user zoom in and out in walk-through
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style. In Perspective mode, a slider is also provided in the lower right corner to
enable the user to zoom in and out.

Note: +y axisisaways up (vertical) in a piping model in TRIFLEX.

Toolbarsand Menus

On left side of the screen, two Toolbars are provided. The buttons in the left
column make up the Components Toolbar. The buttons in the right column make
up the Graphic Toolbar.

Along the top of the screen, two rows of the Main Menu are provided. They are
smilar in style to the standard Microsoft Menu Layout and provide editing
facilities, file services, graphic facilities, etc.

Status Bar

Thisis located on the bottom view of the screen (Figure 3.1.1-2).

[Far Help, press F1 | | |PP [3BCURR [12TOT  [I090-1020 [OK 2

Figure 3.1.1-2 Status Bar Indicators

APP - Refersto Append Mode as opposed to INS (Insert) Mode.

EMPTY — Appears when a piping model has not yet been created or |oaded.

When a piping model has been created or loaded, the following two items
will appear:

3B CURR- Current Component is No. 3 and is a Branch from node
1010 to 1020.

12 TOT- Refers to the piping model having a total of 12
Components.

NOSYS - Appears when a piping model has not been created or loaded.

When a piping model has been created or loaded, the following two items
will appear to indicate the status of the geometry of the system:

OK- indicates that there is no geometry error.

ERR —indicates that there is a geometry error.
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BN E RS

No -8 x93

.%.|  Edit current component = Last component
EI Previous component | = J Insert ahead

_.fﬂ Next component I_L Replace current
K. First component |-*] Append following

3.1.2 Commandsfor Graphical Operations

Execute the following commands to become familiar with the Graphic Toolbar.
We suggest you start with the Node Labels icon and work up to the Select/View
icon, Figure 3.1.2-1.

Select/View— Arrow used to point at a component and select it / Hand used to move or rotate the piping
mode.

Set View— Allows user to define aview of the piping model as the default view
Recall View— Brings desired view on screen

Toggle Axis— Draws X, Y, Z-axis - size and position can be changed
Node Locate — Locates the node specified and places axis at hode point
Line/Render — Line or 3D shapes—component colors can be changed
Node Numbers— Turnson/off hode numbers of components

Freeze Frame — Turns on/Off components from being drawn

View All - Brings entire piping model into view on screen

Ortho/Per spective — Right angle view or panorama view

Orient View— Orientsview in different planes selections

I SO View— setsthe model in Isometric view

Zoom Point — Brings user specified point in the piping model closer

Windows Zoom — Zooms in on the window that is specified

Figure 3.1.2-1 Graphic Toolbar Buttons
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Note: To Pan — hold down the shift key, click on the object you wish to move and
move the object. In order to complete this the user must be in graphics mode (the
hand as opposed to the arrow must be showing).

3.1.3 Accessing Data from Piping Model
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2 Fode 00
] s Rt hard D
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Figure 3.1.3-1 Viewing Anchor Component Properties

To investigate the properties of a piping model, clicking (left mouse button) on
the particular component of interest. For instance, clicking on the Anchor will
yield a menu such as shown in Figure 3.1.3-1. To modify any property on this
component, click on Display Component Dialog and enter the desired data in the
component dialog from the keyboard. An in-depth discussion can be found in

Section 3.0.

25 TR EX - BUH2 Sample prodleedl OTA - 5 meeadphest
JFe Geho Conporents Ed Coloubsk Juipd Ui Sndore Heo EIETE]
(=1 = | O s ol o 8 o I S [ |
a Componests | From I Ts Dhelin ¥ | Cheltan ' | Dwlia & | Size | Aociaist
|1 fancHon 1enn ] O ]
2 2 | LLT T [ 11 3 3 &2 4 Ret
Bl 5| e i oz i I
| g |Fue (LTI 1 F 21114 F4
|5 |ancHos 1830 ] (] (1]
&6 |FLEmw 1820 1040 0 (O = ]
E | # |BRAWCH 1840 LA r r ra Rest
ol |8 ALvE WOE0 DGO E-1E-1E" W ri
—H|Lg |PPE 1860 Fn 3-Fam" w Lat ]
3y |ancHos 1870 [ [ 0
|5y [P 1860 1080 ] = 2T
A|| 12 |ANCHOR: 10 ] L] L]

13
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Figure 3.1.3-2 Worksheet

11



TRIFLEX? Windows Chapter 3

To view entered data for the piping model, including node numbers, delta
dimensions, pipe sizes, restraint indicators, pipe material, insulation material, and
temperature and pressure for al load cases, click on the component button icon
Workshest, located in the Main Menu. Figure 3.1.3-2. Pressing the Ctrl + Tab
keys alows the user to toggle between different screens.

Note: If your Company runs CAD from this system, then check to see what
commandsis “Hot Keyed”.

3.1.4 Using the Manual and Help Command

To access assistance with specific topics; click on Help on the Main Menu.
Index and User Manual will then appear. Clicking on Index will show alist of
topics to select from to obtain more detail about any specific topic listed.
Clicking on User Manual will show alist of the chapters available for viewing.

The électronic TRIFLEX User’s Manual is located in the default directory:
c:\ProgramFiles\PipingSolutions\TriflexWindows\M anual

The manual is furnished electronically in Adobe Acrobat (*.pfd) format and
linked by chapter, figures and index. Click on a chapter and the chapter will
appear on the screen.

3.2 Opening and Importing Example Piping M odel Files

To open a previoudy created piping model, click on File in the Main Menu,
select option Open and then select the file you wish. By default, the extension of
TRIFLEX datafilesis“.dta’. The complete pathis:

c:\ProgramFiles\PipingSolutions
\TriflexWindows\Samples\TutorialO1\T utorialOl.dta

To import a previously created TRIFLEX DOS piping model, click on Utilitiesin
the Main Menu, select option Import File and then click on DOS Triflex Job.
By default, the extension of DOS TRIFLEX data files is “.job’. The complete
path is:

c:\Program Files\PipingSolutions
\TriflexWindows\Samples\TutorialO1\T utorial01.job
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To display the spreadsheet and the piping model simultaneously on a split screen
as shown in Figure 2.2.0-1, open a piping model. The piping nodel will be
displayed on the screen. Click on Windows on the Main Menu and select Tile
Vertical. The user will see two windows; one with the piping model and the
other will be blank. The user should then click on the Spreadsheet Icon in the
Man Menu to obtain the spreadsheet in the blank screen. Click on any
component in the piping model and the data for that component will be
highlighted in the spreadsheet. Similarly, by clicking on a node in the
spreadsheet, the component on the piping model will ke highlighted. This is
useful in identifying components in a piping model for copying, inserting and
deleting.

Note: Models may be built using the spreadsheet and/or in graphic mode as
described in section 2.3.0 of this User's Manual.

|| T
2] 5|
Sof s CE |FIPE 100 1010 ]
| A |BRamcH 1018 10z0 v
(s A |MPE 1028 1030 P ELET
oy | | B |asecHOR 10348 [
|| = | B |ELRN 1028 in40 [}
e [lesd | T |mRamcH 1048 10s0 T
= ! | B |WRNE 10658 1060 ST
] A |FIFE 1068 1070 IR
m = 10| asCHOR 1074 [
Al =] 11 |FreE 1058 10BD »
b 12 | AsCHOR 1058 .
13
ETE | L1}
Fa Help. sz F1 PP ADAR R3TAT Mo o

Figure 3.2.0-1 Display of an Imported M odel
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3.21 Processing a Previously Built Piping Model

There are two methods of processing a piping stress analysis. Thefirst isto go to
the Main Menu, select Calculate and then select Basic Calculation. The second
method is to click on the green arrow on the Main Toolbar. Figure 3.2.1-1
depicts the “run time log” or “caculation log” sometimes known as the
“Dayflies’. While the program is executing or after the program has executed,

the user should look for the following terms: ERROR,; QUIT; EXIT:
FI& lr- I:w-w Edl EM I!I-w limies Wndow  Help =]
Djee|@] | || vl @] ole] 2o ] s -w E
15:50:11 Extt nonmsld levmisastiss r

£l 11 Startimg CIATHIFLEXASWEID
NSRS Y Dade © S5E01099 | Thme 2 1551500
By || 156501 S B EEAEER O @

PEENC0 Dpde @ SEEP1098 © Time @ 1551710
Z1EGA00 4 ENTER BOPUT FILE NAME ©

L |[VEERCA iy D \CHE Sampln predlemd i BESIVCH2 Semple proble
= o e

5004 ENTER (RITPUT FRLE NAME :
'I' AN Ty D \CHE Samply predlemdi BESIVCH2 Semple proble

Ll UT
§ 1REN:0 4 EXTRACTING FROM MTERFACE FILE
55004 PREPANCESSOR COMPLETE
(LA ET] erh;ﬂuswnhnm Fvallahle
A|[1E5105 MTERFACE

EFFECT
15:51 1? FEPHETNG PHESSURE & WEIGHT
157 BRI CODE REPOATED
VSR T POSTPROCESS O COMPLETE
PESEAT Dt o SSE0-1 098 © Tieme 15502179
TS0 T SR O
PESEAT Dt @ SSEQ-1 099 ¢ Time 1551217
VEERAT ENTER BaPUT FELE NAME -
155807 (AT
155008 Exh normsd sermisssiga|

F;:n::n-urFl i = Geassy  NHRERENEN AFF SEORR R2TOT  AdideDed e
Normal Termination

Figure 3.2.1-1 Calculation Log or Dayflies

If the last two lines of the dayflies are “QUIT” and “Exit: normal termination”,
then TRIFLEX Windows is telling you that the execution was successfully
completed. If the word “ERROR” appears, then you must examine your input
data to find the error and make corrections. Please note that TRIFLEX generates
this report in another window for viewing. To return to the piping model, you
must delete or minimize this window.

NOTE: If you have imported a DOS TRIFLEX data file, you must re-define the
required case data. To do so, Click on Setup on the Main Menu and then click
on the Case Definition. The user must enter the desired case data on the dialog

provided.
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3.2.2 Printing Output Reports

To print output reports, click on Output on the Main Menu and then click on
Print Reportsonthe Pull down Menu. The screenin Figure 3.2.2-1 will appear.
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Figure 3.2.2-1 Print Report Preview Options
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Figure 3.2.2-2 Printing Options
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Select the desired load cases and check the reports you wish to review and click the
OK button. TRIFLEX will then give you an opportunity to select the printer and
printing options as shown in Figure 3.2.2-2 and will then print the reports for you.

3.2.3 Append, Insert and Replace Mode

In order to demonstrate the modification capabilities of TRIFLEX Windows, it is
best to either create a short model or refer to Figure 3.1.0-1. TRIFLEX Windows
can operate in APPEND mode, INSERT mode or REPLACE mode. To change
this node, click on Components on the Main Menu and then click on the desired
mode - Append, Insert or Replace. Alternatively, the user can click on the icons
located in the bottom left corner of Main Screen to change the operating mode. See
Figure 3.1.2-2 for an explanation of these Icons.

The three modes for modeling components are as follows. Insert (creates
component prior to highlighted or current component), Append (creates component
following last component in a branch) and Replace (replaces highlighted or current
component). When building a new piping model, the user must be in Append
mode. When the user wishes to insert a new component in an existing piping
model prior to a highlighted component, the Insert mode should be selected. When
the user wishes to replace one highlighted component, the user should select the
replace mode. Insert and Replace aso are functional for current or last coded
components when no component is highlighted. The selected mode will remain the
same until the user selects a different mode.

To Insert one or more components, do the following:

1. Turn on the node numbers by clicking on the Node Numbers Icon on the
Graphic Toolbar while viewing the piping model.

2. Highlight the component before which you wish to place a new componert.
Alternatively, you can select this component on the spreadshest.

3. Clickonthelnsert Icon in the lower left corner.

4. Select the component you wish to insert from the component toolbar and the
desired dialog will appear for you to define the component. Then click OK or
press Enter.

Similarly, to Append a component following the last component (must be last
component of a branch), click on the desired component on the component toolbar
and enter the data on the dialog that appears. Then click OK or press Enter.

To Replace a component, do the following: Turn on the node numbers by clicking
on the Node Numbers Icon on the Graphic Toolbar while viewing the piping
model.
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1. Highlight the component, which you wish to replace. Alternatively, you can
select this component on the spreadsheet.

2. Click onthe Replace Icon in the lower |eft corner.

3. Select the new component from the component toolbar. The desired dialog will
appear for you to define the component. Then click OK or press Enter.

Modifying (Delete, Cut, Paste, Copy and Undo)

The following procedures are recommended for graphically modifying
components.

Deleting
1. Click on the component(s) to be deleted.
2. Pressthe Dd (Delete) key.
Cutting (Ctrl + x)
1. Click on the component(s) that are to be cut.
2. Click on Edit on the Main Menu and click on Cut.
Copying (Ctrl + ¢)
1. Click on the component(s) that are to be copied.
2. Click on Edit on the Main Menu and click on Copy.

Pasting (Ctrl + v) May be used to append one or more components (previously
cut or copied components) to the TO node of the highlighted component.

1. Click on the component to which the component(s) are to be pasted.
2. Click on Edit onthe Main Menu and click on Paste.

Undo (Ctrl +z) To undo the last operation, click on Edit on the Main Menu and
click on Undo.

Note: In order to PAN hold down the SHIFT key and left Click on the mouse on
the model dragging the chosen area of the model to the center position Appendix
A lists Keyboard Control Key.
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3.3 Coding a Problem

3.3.0 Starting TRIFLEX Windows

The purpose of this section is to demonstrate the entry of data into the TRIFLEX
Windows dialogs and to build a small piping model.

A piping model will be generated using the interactive screen capabilities. This model
will illustrate a portion of the TRIFLEX Windows features and will provide a solid basis

for utilizing al of the TRIFLEX Windows capabilities.

Begin by double clicking on the TRIFLEX Windows icon on your desktop.

After the logo screen appears for a few seconds, the main screen of TRIFLEX
Windows will be displayed.

3.3.1 Setup aProject
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Figure 3.3.1-1 Main Screen — Setup Options
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From Setup menu, select Project as shown in Figure 3.3.1-1, complete the fields
to define Project Name, Project Account No., Project Cost Code, Engineer's
Name/Initias, etc., as shown in Figure 3.3.1-2. These fields are not mandatory to
execute an analysis the above model. A detail discussion appears below.

ProjectData [

e =l |5 ample Problemn #1 for CH 2

Froject Account Mo, 10439 Project Cozt Code !542
Engineer's Mame/Initialz !DT Engineer's Employes Mo, IDEE

Client's Mame IEUSTDMEH

Flant's Mame ||-E-"-"-HN

Plant's Location IE'\"'E RvwHERE

Current Line Mum. !EHEITIFdE 1

(] I Cancel I Help

Figure 3.3.1-2 Project Data

The first step in creating a new piping model data file is to provide TRIFLEX with
descriptive information about the piping system being modeled. To access the Project
Data dialog, the User must click on Setup on the main menu and then Project on the drop
down combo list. A Project dialog will then be presented to the User. Enter the data as
noted below:

Project — In this field, the User should enter a descriptive title for the piping
system being modeled. This line of title will appear at the top of every page of
output.

Project Account No. — In thisfield, the User may enter a project account number,
if desired.

Project Cost Code — In this field, the User may enter a project cost code, if
desired.

Engineer’sName/ Initials — In thisfield, the User may enter his or her initials.

Engineer’s Employee No. — In this field, the User may enter his or her employee
numbe.

Client’s Name - In this field, the User may enter the name of the client for whom
the work is being performed.
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Plant’s Name - In this field, the User may enter the name of the plant at which the
piping system being analyzed is located.

Plant’s L ocation - In this field, the User may enter the location of the plant where
the piping system is being analyzed.

Current Line Num. - In thisfield, the User may enter the line number of the piping
system being analyzed.
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3.3.2  Setup Input/Output units
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Figure 3.3.2.1 — Input Output Units

The next step in creating a new piping model datafile is to select the system of units that
will be used throughout the piping model to define the piping system and all related data.
The systems of units may not be changed once the piping model is started. To access the
Input Units dialog, the User must click on Setup on the main menu and then Input Units
on the drop down combo list. An Input Units dialog will then be presented to the User.
Enter the data as noted below:

System of Units — In this field, a drop down combo list is provided for the User to
click on and select the desired system of units. Four systems of units are
available:

1. English (Imperia)

2. Sl Metric

3. MKS Metric

4, U1 Metric

When the User selects the desired system of units, the screen immediately below
the drop down combo list will display the variables in the calculations performed
by TRIFLEX and the units that TRIFLEX will use for each. To see the units used
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by TRIFLEX for each variable, smply select the system of units and then see the
desired field for the units that will be used by TRIFLEX for the specific variable.
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3.3.3 Setup Modeling Defaults
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Figure 3.3.3-3 Main Screen — Setup Options

The next step in creating a new piping model data file is to define the modeling defaults
that will be used throughout the piping model as the User defines it. If the modeling
defaults are changed after the initial modeling has been completed, then the new values
will be applied on all cases processed after the defaults were changed. To access the
Modeling Defaults dialog, the User must click on Setup on the main menu and then
Modeling Defaults on the drop down combo list. A Modeling Defaults dialog will then
be presented to the User. Enter the data as noted below:

Piping Code — TRIFLEX contains the guidelines and rules for computing the
deflections, rotations, forces, moments and stresses in a piping system based upon
anumber of different piping codes. Each piping code has its own unique rules for
performing the calculations to determine if a piping system meets the code
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requirements. For instance, stress intensification and flexibility factors are
calculated by TRIFLEX in accordance with the piping code selected by the User
and applied at bends, miters, reducers and branch connections through out the
piping system. A piping code must be selected by the User from the drop down
combo list in this field, even if a code compliance analysis is not requested. The
piping codes currently included in TRIFLEX Windows are as follows:

B31.1 - ASME Power Piping Code

B31.3 - ASME Process Piping Code

B31.4 - ASME Pipeline Transportation Systems for Liquid Hydrocarbons and
Other Liquids Code

B31.8 - (DOT Guidelines) ASME Gas Transmission & Distribution Systems
Code

U.S. Navy - General Specifications for Ships, Section 505

Class 2 - ASME Section |11, Subsection NC Code

Class 3 - ASME Section |11, Subsection ND Code

TBK51 - Norwegian General Rules for Piping Systems (Annex D - Alternative
Method)

TBK52 - Norwegian General Rules for Piping Systems (Section 10.5)

SPC1 - Swedish Piping Code (Method 1 - Section 9.4)

SPC2 - Swedish Piping Code (Method 2 - Section 9.5)

DNV -DnV (Det Norske Veritas) Rules for Submarine Pipeline Systems, 1981 &
1996

POL 1 — Polska Norma PN-79 / M34033 Steam and Water Piping

Additional piping codes will be incorporated in TRIFLEX Windows in the near
future.

Use Maximum _Stress Intensification Factors in all Cases - When a check is
placed in this check box, TRIFLEX will apply the larger of the in plane and out-
of-plane stress intensification factors for each node point in the analysis. This
also applies to any Code Compliance Analysis calculations requested. The
default is with the check box unchecked.
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Include rotational pressure deformations - When a check is placed in this
check box, TRIFLEX will consider the effect of internal pressure on the elbow or
bend to cause the elbow to rotate to an angle that is greater than the installed
angle. In essence, the elbow or bend opens up because of the effect of internal
pressure. The default iswith a check in the check box.

Include translational pressure deformations - When a check is placed in this
check box, TRIFLEX will consider the effect of internal pressure on the pipe to
cause the pipe to elongate or lengthen. The default is with a check in the check
box.

Include Pressure Stiffening Effects - When a check is placed in this check box,
TRIFLEX will consider, in accordance with the appropriate Piping Code, the
stiffening effect of internal pressure on bends and elbows. The default iswith the
check box unchecked.

Multiple Casesfor Displacement Stress Range - When a check is placed in this
check box, TRIFLEX will calculate the thermal stress range by computing
thermal loads in two or more operating analyses in combination and then using
the largest stress range between all load sets as the thermal stress range for the
code compliance calculations. The default is with the check box unchecked.

Density of Surrounding Fluid - This field is provided to enable a user to enter
the density of the fluid surrounding the pipe when buoyancy effects are to be
considered. The default is with this field blank as most piping stress analyses are
of piping Systemsin an open-air environment.

Spring Hanger Manufacturer - If spring hangers are to be sized and selected in
this piping stress anaysis, then the manufacturer of the spring hangers from
whose product line the selection and sizing is to be based must be selected by the
User from the drop down combo list in this field. When one of the following
vendors is selected, TRIFLEX will choose the proper size and series spring
hangers from the selection available from the selected vendor. The selection of
the required hangers will be based upon the load being carried and the required
installed to operating travel as determined by TRIFLEX. Spring hangers from the
following manufacturers are available in TRIFLEX:

Basic Engineers
Bergen & Paterson
Bergen - Power Piping
Comet Support Springs
Carpenter & Paterson

Equa (AAA Technology)
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Flexider (Table 5)

Flexider (Table 6)

Flexider (Table 5, revised)

Grinnell

Inoflex

Lisega

Nordon

NPS

StalowaWola
Size Spring Hangers for_all positive loads - To size spring hangers, TRIFLEX
will first perform a Weight Analysis to determine the loads at each support point
where the spring hangers are to be sized. When a check is placed in this check
box and the support loads in the Weight Analysis are found to be positive (greater
than zero), TRIFLEX will proceed with the Operating Case Analysis to
determine the required support movements. For a detailed explanation of the

procedure used by TRIFLEX to properly size spring hangers, see Section 5 of this
user’s manual.

When this check box is left unchecked and the support loads in the Weight
Analysis are found to be less than fifty pounds (50), TRIFLEX will not proceed
with the Operating Case Analysis to determine the required support movements.
TRIFLEX will stop with the results of the Weight Analysis and will alow the
user to make the necessary spring support decisions. Note that some spring
hanger manufacturers do not supply spring hangers to carry loads less than 50
pounds. The default assumption made by TRIFLEX is with the check box
unchecked.

Use middle 75% of available travel range to size spring hangers - When the
user places a check mark in this check box, TRIFLEX will eliminate twelve and
one half percent from the top of the working range and the same twelve and one
half percent from the bottom of the working range. Then, TRIFLEX will size the
spring hangers using the resultant seventy-five percent of the working range as
shown on the Spring Hanger Size and Series Selection Table. Using this process,
the user will typically get a more conservative spring hanger for the application.
The default assumption is with the check box unchecked.

User Defined maximum number of iterations allowed to solve for non-linear
restraints - In this field, the User may specify the maximum number of iterations
to be alowed for TRIFLEX to converge on a solution. When using nortlinear
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restraints in a piping system (one-way restraints, limit stops, soil properties, or
when considering friction), TRIFLEX must iterate to find the resulting restraint
action. The program defaults to a maximum o ten (10) iterations unless the
desired number of iterations is entered in this field.

When coding jobs with soil parameters, it is recommended that the number of
iterations be increased. Increasing the number of iterations does not significantly
increase the time used to perform the analysis. It only increases the possibility of
amore accurate solution. With a higher number of iterations specified, TRIFLEX
will be alowed to iterate more times when trying to converge on a solution. For
typical piping system analysis, twenty (20) iterations is generally more than
enough to allow TRIFLEX to converge on areasonably accurate solution.

Friction deviation tolerance (Percent) - The frictiona force computed by
TRIFLEX must satisfy the following conditions:

1. If the displacement is zero (or negligible), then the frictional force must be less
than or equal to the limit.

2. Else, if dliding occurs, then the frictional force must be equal to the limit.

Coulomb as the product of the normal reaction, multiplied by the coefficient of
friction, has established the above- mentioned “limit”.

While checking for condition (2) above, TRIFLEX alows for a tolerance. That
is, if the User specifies atolerance of 20%, any frictional force in the range of 0.8
to 1.2 times the limit will be accepted by TRIFLEX in the calculations.

Considering friction in a piping stress analysis is not an exact science. Specifying
a very low friction deviation tolerance is generally not recommended unless the
piping stress analyst has specific engineering data to support such assumptions.

M ax. Spacing with Respect to Diameter - In thisfield, the User may specify the
default maximum spacing between consecutive node points as a multiple of the
nominal pipe diameter. When the Number of Intermediate Node Points or the
Maximum Spacing between Node Points is specified on node point dialogs, such
entries will override the value entered in this field. The Maximum Spacing with
Respect to Diameter on this dialog defaults to zero (no automatic spacing of node
points will be imposed) except when soil properties have been specified. Then,
the Maximum Spacing with Respect to Diameter on this dialog defaults to three
(3) nominal pipe diameters.

TRIFLEX will add the newly created node points to the input and use node point
numbers that were generated by adding one to the previous To node point number for
each node point to be generated. In cases where many node points will be generated by
TRIFLEX, it is strongly recommended that the increment between node point numbers
coded by the User be sufficiently large so that the generated node point numbers will not
be numerically larger than the following To node points.
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This feature is also very useful when building a piping model for dynamic (Modal)
anaysis. By stating the diameter spacing with respect to the nomina diameter,
TRIFLEX will create intermediate node points at a spacing no greater than this value
times the nominal pipe diameter. For instance, if a value of 7 is specified as the spacing
with respect to the nominal pipe diameter and an 8inch nomina pipe diameter is
specified, there will be a maximum distance between node points of 56 inches.

Initial Node Number - In this field, the User may specify the desired node
number for the first node point. TRIFLEX will default to an initial node number
of “5”.

Node Increment - In this field, the User may specify a number that TRIFLEX is
to add to the previous To node point to determine the next To node point number.
It is highly recommended that an increment of at least three, if not five, be
specified. TRIFLEX will default to an increment of 5, if the User does not enter a
value in this field. When building a piping system with numerous soil restraints,
it is recommended that a node increment of 30 or 40 be used.
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3.34 Setup Case Definition Data
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Figure 3.3.4 Setup Case Definition

In order for TRIFLEX to perform a piping flexibility analysis properly, the User must
define what analyses are to be performed and what conditions and data are to be
considered. To enter the required data, the User must click on Setup on the Main Menu
and then on Case Definition on the drop down list. Upon clicking Case Definition, a
Case Definition Data dialog will be presented to the User.

In the left column, the conditions and data that can be considered are listed. To the right
of the left most columns, six columns of check boxes are provided for the User to define
the conditions and data that are to be considered in each case. The conditions and data
that may be considered in case number one can be checked in the number one column of
check boxes. The conditions and data that may be considered in case number two can be
checked in the number two column of check boxes, etc. The conditions and data that the
User can instruct TRIFLEX to consider on a case-by-case basis are defined bel ow:
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Process this Case - When a check mark is placed in this check box, TRIFLEX
will execute the analysis or analyzes specified with the load conditions selected in
the column of check boxesdirectly below this check box. When this check box is
left blank, no analysis will be processed for this load case. The default will be
with the check box left blank.

Perform Operating Case Analysis - When a check mark is placed in this check
box, TRIFLEX will set up the options to process an operating case analysis when
the execute command is pressed after the piping model is built. When a check is
placed in this check box, TRIFLEX automatically places a check in the following
check boxes:

a Perform Hydro-test Case Analysis — Gray out

Q Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

v Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

v Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

v Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

v Contents Weight Included; check mark can be removed by the User.
v Insulation Weight Included; check mark can be removed by the User.

v Anchor Movements Included; the check mark can be removed by the
User.

v Restraint Movements Included; check mark can be removed by the User.
v Restraint Loads Included; check mark can be removed by the User.

m) Sail Interaction Included — the User will be allowed to check this box, if
desired

] Wind included with Weight — the User will be allowed to check this box,
if desired

Note: The User can only select one of the two Wind options — not both.

Q Wind Loading as Occasional Load — the User will be allowed to check this
box, if desired
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Q

Q

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if desired. The User may not select Seismic Loads if Wind loads
have been selected.

Mode Shapes and Fregquencies — Gray out

TRIFLEX automatically grays out the fields that the User is not permitted to
select. The User may select any of the conditions listed above so long as the
program does not gray the check boxes out. Check boxes will be grayed out by
TRIFLEX when a check mark in such a check box would be contrary to another
option selected by the User or to a default set within TRIFLEX. When the
Perform Operating Case Analysis check box is left blank, no operating case
analysis will be processed for this load case. The default will be with the check
box left blank.

Q

Perform Hydro-test Case (P+Wt w/1.0) — By placing a check in this
field, the User instructs TRIFLEX to process a pressure plus weight
analysis with the piping system filled with water and the temperature set to
70 degrees F or 21 degrees C. The check boxes with and without checks
will be as follows:

Perform Operating Case Analysis— Gray out
Perform Hydro-test Case Analysis
Perform Piping Code Compliance Analysis — Gray out

Temperature — Gray out - Returns active again if check in hydro-test Case
IS removed.

Pressure (User can’'t remove check mark) Gray out - Returns active again
if check in hydro-test Case is removed.

Pipe Weight (User can’'t remove check mark) Gray out - Make active
again if check in hydro-test Case is removed.

Contents Weight Included (User can't remove check mark) Gray out -
Returns active again if check in hydro-test Case is removed.

Insulation Weight Included; the user will be allowed to check this box, if
desired

Anchor Movements Included; the user will be allowed to check this box, if
desired

Restraint Movements Included; the user will be allowed to check this box,
if desired
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Q

Q

Q

Q

Restraint Loads Included; check mark can be removed by the User.

Sail Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — Gray out
Wind Loading as Occasional Load — Gray out
Seismic Loads — Static Equivalent — Gray out

Mode Shapes and Frequencies — Gray out

In all cases above where the fields are defined as “grayed out”, the User will be
prohibited from entering a check mark in these check boxes. Where it is stated
that the User will be alowed to place a check the check box, if desired, the User
will be alowed to do so.

Perform Piping Code Compliance Analyses— By placing a check in this check box, the
User instructs TRIFLEX to process the analyses necessary for TRIFLEX to generate a
code compliance report. Thisis a pre-packaged combination of runs combined according
to apre-prescribed set of ruleswithin TRIFLEX. The User can process only the analyses
required for a code compliance analysis or the User can process an operating case
analysis as well as the analyses required for a code compliance analysis. The check box
combinations for each of these two scenarios are as follows:

With No Operating Case Analysis

Q

Perform Operating Case Analysis — the User will be allowed to check this
box, if desired

Perform Hydro-test Case Analysis — Gray out
Perform Piping Code Compliance Analysis

Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.

Insulation Weight Included; check mark can be removed by the User.
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v

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Sail Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — the User will be alowed to check this box,
if desired

The User can only select one of the two Wind options — not both.

Q

Q

Wind Loading as Occasional Load — the User will be alowed to check this
box, if desired

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if desired. The User may not select Seismic Loads if Wind loads
have been selected.

M ode Shapes and Frequencies — Gray out

With Operating Case Analysis

v

Perform Operating Case Analysis — the User will be allowed to check this
box, if desired

Perform Hydro-test Case Analysis — Gray out
Perform Piping Code Compliance Analysis

Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.

Anchor Movements Included; the check mark can be removed by the
User.
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v Restraint Movements Included; check mark can be removed by the User.
v Restraint Loads Included; check mark can be removed by the User.

m) Sail Interaction Included — the User will be allowed to check this box, if
desired

a Wind included with Weight — the User will be alowed to check this box,
if desired

The User can only select one of the two Wind options — not both.

] Wind Loading as Occasiona Load — the User will be allowed to check this
box, if desired

a Seismic Loads — Static Equivalent — the User will be alowed to check this
box, if desired. The User may not select Seismic Loads if Wind loads
have been selected.

a Mode Shapes and Frequencies — Gray out

In al cases above where the check boxes are defined as “grayed out”, the User
will be prohibited from entering a check mark in these check boxes. Where it is
stated that the User will be allowed to place a check mark in the check box, if
desired, the User will be alowed to do so. In addition, the User is alowed to
remove any of the check marks that the program generates automatically as a
result of the selection of the pre-packaged “Perform Piping Code Compliance
Anaysis’ option.

Temperature — In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of a change in temperature. This field will
automatically be checked when the User checks the Perform Operating Case
Anaysis option. When this option has been selected, the check mark will appear
in this check box and will be grayed out.

When the User places a check mark in the Perform Hydro-test Case check box,
this field will be made blank and will be grayed out.

When the User places a check mark in the Perform Piping Code Compliance
Anaysis check box, this field will be made blank and will be grayed out.
However, when the User places a check mark in the Perform Piping Code
Compliance Analysis check box and in the Perform Operating Case Analysis
check box, a check mark will appear in this check box and will be grayed out.

If any of the pre-packaged analyses have been selected, then the User has no
option to place a check mark in the Temperature, Pressure or Pipe Weight fields.

When the User places a check mark in this field, mode shapes and frequencies
may not be selected. Therefore, the mode shapes and frequencies check box will
be grayed out.
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A check mark may be placed in this check box by the User to request that
TRIFLEX process an analysis considering the effects of temperature change only.
In addition, the User may place a check mark in this check box as well as either or
both of the check boxes labeled Pressure and Pipe Weight. In such a case, the
User can specify a Temperature plus Pressure analysis by placing a check mark in
the Temperature and Pressure check boxes, or the User can specify a Temperature
plus Pipe Weight analysis by placing a check mark in the Temperature and Pipe
Weight check boxes, or the User can specify a Temperature plus Pressure plus
Pipe Weight analysis by placing a check mark in the Temperature, Pressure and
Pipe Weight check boxes

Pressure— In this field, the User may place a check mark to instruct TRIFLEX to
consider the effects of a change in pressure. This field will automatically be
checked when the User checks any of the following options: Perform Operating
Case and Perform Hydro-test Case. When these options have been selected, the
check mark will appear in this check box and will be grayed out.

When the User places a check mark in this field, mode shapes and frequencies
may not be selected. Therefore, the mode shapes and frequencies check box will
be grayed out. See the last paragraph under Temperature for combinations of
Temperature, Pressure and Pipe Weight for a discussion of combination loadings.

Pipe Weight — In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of weight. This field will automatically be
checked when the User checks any of the following options: Perform Operating
Case and Perform Hydro-test Case. When these options have been selected, the
check mark will appear in this check box and will be grayed out.

When the User places a check mark in this field, mode shapes and frequencies
may not be selected. Therefore, the mode shapes and frequencies check box will
be grayed out. See the last paragraph under Temperature for combinations of
Temperature, Pressure and Pipe Weight for a discussion of combination loadings.

Contents Weight - In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of the weight of the contents in the piping. This
check box can be checked along with any other option including the mode shapes
and frequencies so long as pipe weight is also checked. In other words, the user
cannot specify contents weight to be considered without specifying that pipe
weight be part of the piping analysis.

Insulation Weight - In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of the weight of the insulation on the piping.
This check box can be checked along with any other option including the mode
shapes and frequencies so long as pipe weight is aso checked. In other words,
the user cannot specify insulation weight to be considered without specifying that
pipe weight be part of the piping analysis.
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Anchor Movements - In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of anchor movements. A check mark is
automatically placed in this check box when the User checks either of the
following options: Perform Operating Case and Perform Piping Code
Compliance. This check box is left unchecked for al other cases, but the User
can place a check in this check box in combination with al other check boxes
except the Mode Shapes and Freguencies check box. When the M ode Shapes and
Frequencies check box has been checked, the check mark in this field should be
removed.

Restraint Movements - In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of restraint movements. A check mark is
automatically placed in this check box when the User checks either of the
following options: Perform Operating Case and Perform Piping Code
Compliance. This check box is left unchecked for al other cases, but the User
can place a check in this check box in combination with al other check boxes
except the Mode Shapes and Frequencies check box When the Mode Shapes and
Freguencies check box has been checked, the check mark in this field should be
removed.

Restraint Loads - In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of restraint loads. A check mark is
automatically placed in this check box when the User checks any of the following
options: Perform Operating Case, Perform Hydro-test Case and Perform Piping
Code Compliance. This check box is left unchecked for all other cases, but the
User can place a check in this check box in combination with all other check
boxes except the Mode Shapes and Fregquencies check box. When the Mode
Shapes and Frequencies check box has been checked, the check mark in thisfield
should be removed.

Soil Interaction — In this field, the User may place a check mark to instruct
TRIFLEX to consider the effects of the soil springs generated by TRIFLEX as a
result of the User’s soil specification data. This check box can be checked along
with any other option other than the mode shapes and frequencies.

With Operating Case Analysis specified

v Perform Operating Case Analysis — , you must pass Oper or T1+P1+W to
the calculator

] Perform Hydro-test Case Anaysis — Gray out

Q Perform Piping Code Compliance Analysis — the User will be alowed to
check this box, if desired

v Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.
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v

Q

Q

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Soil Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — Gray out
Wind Loading as Occasional Load — Gray out
Seismic Loads — Static Equivalent — Gray out

Mode Shapes and Frequencies — Gray out

With Operating Case Analysis with Piping Code Compliance Analysis

v

Q

Perform Operating Case Anaysis
Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.

Insulation Weight Included; check mark can be removed by the User.
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v

Q

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Sail Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — Gray out — Wind cannot be considered if
Sail is.

Wind Loading as Occasiona Load — Gray out — Wind cannot be
considered if Sail is.

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if piping code is selected.

Mode Shapes and Frequencies — Gray out

With Piping Code Compliance Analysis — No Operating Case Analysis

Q

Q

D N N

<

<\

Perform Operating Case Anaysis
Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

Temperature — Gray out

Pressure — Gray out

Pipe Weight — Gray out

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Soil Interaction Included — the User will be allowed to check this box, if
desired
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Q

Q

Wind included with Weight — Gray out — Wind cannot be considered if
Sail is.

Wind Loading as Occasiona Load — Gray out — Wind cannot be
considered if Sail is.

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if piping code is selected.

Mode Shapes and Frequencies — Gray out

Wind included with Weight — In this field, the User may place a check mark to
instruct TRIFLEX to consider the effects of wind loads in conjunction with the
pipe weight. If acheck mark is placed in this check box, the User may specify
any of the following prepackaged analyses. Perform Operating Case Analysis or
Perform Hydro-test Case Analysis or Perform Piping Code Compliance Analysis.

For piping code compliance analyses where only an operating case anaysis is
processed and results are compared with code alowable, the User is encouraged
to select this option.

In addition, when the Wind included with Weight is checked, the Load Case
options may be elected as follows:

v

Perform Operating Case Analysis — User may place a check mark in this
field.

Perform Hydro-test Case Analysis — If Perform Operating Case Analysis
or if Perform Piping Code Compliance Analysisis checked, this check box
may not be checked.

Perform Piping Code Conpliance Analysis — User may place a check
mark in this field.

Temperature — User may place a check mark in this fied if no
prepackaged options are checked.

Pressure — User may place a check mark in this field if no prepackaged
options are checked.

Pipe Weight — User must place a check mark in this field if no
prepackaged options are checked.

Contents Weight Included - User may place a check mark in this field
Insulation Weight Included; - User may place a check mark in this field

Anchor Movements Included; - User may place a check mark in this field
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Restraint Movements Included - User may place a check mark in this field
Restraint Loads Included - User may place a check mark in this field

Sail Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight
Q Wind Loading as Occasional Load — Gray oui.
] Seismic Loads — Gray out.
] Mode Shapes and Frequencies — Gray out

Wind Loads as an Occasional Load — In this field, the User may place a check
mark to instruct TRIFLEX to consider the effects of wind loads as an occasional
load. This can only be selected when a user has requested a Piping Code
Compliance analysis with or without an Operating Case Analysis. If this check
box is checked, the User may not specify any of the following analyses (Perform
Hydro-test Case Analysis.

In addition, the when Wind Loads as an Occasional Load is checked, the Load
Case options are as follows:

v Perform Operating Case Analysis — User may place a check mark in this
field

a Perform Hydro-test Case Analysis — Gray out

v Perform Piping Code Compliance Analysis — User must place a check
mark in this field

Temperature — User may place a check mark in this field if no prepackaged
options are checked.

Pressure — User may place a check mark in this field if no prepackaged options
are checked.

v' Pipe Weight — User must place a check mark in this field or in the Operating
case Analysis or in the Piping Code Compliance Analysis

Contents Weight Included - User may place a check mark in thisfield
Insulation Weight Included; - User may place a check mark in this field
Anchor Movements Included; - User may place a check mark in this field

Restraint Movements Included - User may place a check mark in this field
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Restraint Loads Included - User may place a check mark in this field

Sail Interaction Included — the User will be alowed to check this box, if desired

Q

v

Q

Q

Wind included with Weight — Gray out.

Wind Loading as Occasional Load

Seismic Loads — Gray out.

Mode Shapes and Frequencies — Gray out

Static Equivalent Seismic Loading — In this field, the User may place a check
mark to instruct TRIFLEX to consider the effects of User Specified percentages
of gravity along the X, Y and Zaxes as an occasional load. By checking this
check box, the User instructs TRIFLEX to apply the gravity loading multiplied by
the factors entered by the User on the occasional loading dialog. To find this
dialog, click on “Setup” and then “Occasional Loading”. This check box can only
be selected when the User has checked the Piping Code Conpliance Analysis.

With Operating Case Analysis specified

v

Perform Operating Case Analysis —, you must pass Oper or T1+P1+W to
the calculator

Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.

Restraint Loads Included; check mark can be removed by the User.
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v

Q

Soil Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — Gray out
Wind Loading as Occasiona Load — Gray out

Seismic Loads — Static Equivalent — Gray out — Not accessible with only
an operating case

Mode Shapes and Frequencies — Gray out

With Operating Case Anaysis with Piping Code Compliance Analysis

v

Q

Perform Operating Case Analysis
Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

Temperature — Gray out — Make active again if check in Perform
Operating Case is removed.

Pressure — Gray out — Make active again if check in Perform Operating
Case is removed.

Pipe Weight — Gray out — Make active again if check in Perform
Operating Case is removed.

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark canbe removed by the User.

Anchor Movements Included; the check mark can be removed by the
User.

Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Sail Interaction Included — the User will be allowed to check this box, if
desired

Wind included with Weight — Gray out — Wind cannot be considered if
Sail is.

Wind Loading as Occasiona Load — Gray out — Wind cannot be
considered if Sail is.
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v

Q

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if piping code is selected.

Mode Shapes and Frequencies — Gray out

With Piping Code Compliance Analysis — No Operating Case Analysis

Q

Q

O

D N N N RN

Q

Perform Operating Case Anaysis
Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — the User will be allowed to
check this box, if desired

Temperature — Gray out

Pressure — Gray out

Pipe Weight — Gray out

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.
Anchor Movements Included; check the User can remove mark.
Restraint Movements Included; check mark can be removed by the User.
Restraint Loads Included; check mark can be removed by the User.

Soil Interaction Included — the User will be alowed to check this box, if
desired

Wind included with Weight — Gray out — Wind cannot be considered if
Sail is.

Wind Loading as Occasiona Load — Gray out — Wind cannot be
considered if Sail is.

Seismic Loads — Static Equivalent — the User will be allowed to check this
box, if piping code is selected.

M ode Shapes and Frequencies — Gray out

M ode Shapes and Frequencies — In this field, the User may place a check mark
to instruct TRIFLEX to perform a modal analysis. Checks may be placed in the
fields where check marks are shown.

Q

Perform Operating Case Analysis
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Q

Q

Perform Hydro-test Case Analysis — Gray out

Perform Piping Code Compliance Analysis — Gray out

Temperature — Gray out

Pressure — Gray out

Pipe Weight — Gray out

Contents Weight Included; check mark can be removed by the User.
Insulation Weight Included; check mark can be removed by the User.
Anchor Movements Included; Gray out

Restraint Movements Included; Gray out

Restraint Loads Included; check mark can be removed by the User.
Soil Interaction Included — Gray out.

Wind included with Weight — Gray out — Wind cannot be considered if
Sail is.

Wind Loading as Occasiona Load — Gray out — Wind cannot be
considered if Sail is.

Seismic Loads — Static Equivalent — Gray out

Mode Shapes and Frequencies
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3.3.5 Occasional Loading Data
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Figure 3.3.5 - Setup Occasional L oading Data

When the User wishes to simulate an occasional load as a percentage of gravity
along one, two or three axes, the User should place a check in the Seismic Loads
— Static Equivalent field on the Load Case dialog for the desired load case. When
the check is properly placed in the Load Case dialog for a specific load case, the
X, Y and Z Gravity Factor fields for that specific load case in the Occasional

Loading Data dialog will be made active. Inthe X, Y and Z fields, the User may
enter the desired magnitude of the gravity factor. Gravity factors may be positive
or negative to indicate the application direction of the occasional loading. Note
also that the User may enter different gravity factors for each load case, if desired.
In order to obtain a piping code compliance analysis, the User must also request
that TRIFLEX process this analysis on the Load Case dialog by placing a check in
the Perform Piping Code Compliance Analysis check box.
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3.3.6 Mode Shapes and Frequencies

Dynamics Data Entry 1
Mo, of Modes Shapes i'l ]
b awimum Frequency 100

Cancel

Figure 3.3.6 — Dynamic Data Entry

In order for TRIFLEX to perform a modal analysis of a piping system, the User
must define several items of information in addition to the basic piping model.

To enter the required data, the User must click on Setup on the Main Menu and
then on Modal Analysis on the drop down list. Upon clicking Moda Analysis, a
Modal Analysis Data dialog will be presented to the User. The User must accept
the default values or enter the data desired as follows:

No. of Mode Shapes — In this field, the User is to enter the desired number of
modes or frequenciesto be calculated. The default is 10.

Maximum Frequency — In this field, the User is to specify the cut-off
(maximum) frequency (default value = 100 Hz.) for the analysis in Hertz or
cycles/sec. When TRIFLEX processes the analysis, it will stop determining
frequencies when the frequency exceeds the cut-off frequency entered by the

User.
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3.3.7 Graphic Color Settings
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Figure 3.3.7 - Graphic Color Settings

3.3.7.1 Graphic Color Settings

Graphic Color Preferences can be selected for:
1. Background
2. Text
3. Any Graphic Component

Once one of the above items is selected then the user can select from a
predetermined selection of “Basic Colors’ or create a “custom color” for use.
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Figure 3.3.7.1 —Color Selection
To select a“Basic Color” click on the “Basic Color” and select OK.

To create a“ Custom Color” depress the Define Custom Color Bar and select the
color by clicking on the color in the box above the Hue, Sat., Lum, Red, Green,
Blue boxes in the lower right hand side of the dialog box.

Note: When Cutting graphics to a final report it may be useful to change the
background to white.

To make coarse adjustments use the diding color scale on the right next to the
color box. To make fine adjustments to the color use: Hue, Sat., Lum, Red, and
Green, Blue input controls.

To save this color as &’ custom color” depress the Add to the Custom Colors
bar.
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3.3.8 Graphic Preferences
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Figure 3.3.8 — Graphical Preferences

The user may select the following:

1.

Continuous All Views - This allows the user to automatically have the
graphics centered on the screen every time a new component is selected.

Adjust Axis Scale — The user can select aninteger between 1 and 100 for
the X, Y, and Z leg of the axis indicator.

Adjust Restraint Scale — This alows the user the ability to select an
integer between 1 and 100 to adjust the relative size of the restraint
indicator with respect to the dimension of the pipe or fitting to which they
are atached. The options are to indicate the value in the Nominal
Restraint field and the Spring field.

Set Graphic Font Size — The user can sdect the Graphic Font Size,
using an integer from 4 to 72.
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3.3.9 Save Graphic Setting

This allows the user to save the settings previous chosen from Graphic Color
Settings and Graphic Preferences. This setting is stored as a *. ini file by the
user, by a user determined path.

3.3.10 Restore Setting

This allows the user to restore the previously saved setting (*.ini) from a path
determined by the user.

3.4 Coding Anchor Components
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Figure 3.4-1 Anchor Components, All Tabs

3.4.1 Discussion of Anchor Component — Type/L ocation Tab

To enter an Anchor component, the User must click on the Anchor Icon on the
Component Toolbar on the left border of the dialog or click on Components on
the main menu at the top of the dialog and then on Anchor on the resulting pull
down menu. Upon either of these sequences of actions, an Anchor dialog with a
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series of related dialogs will be presented to the User. Enter the data as noted
below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Anchor dialog, a data group entitled “Element” is
available for User data entry. The fields in which data can be entered in this data
group are defined below:

Node — In this field, TRIFLEX will generate a Node Number equal to: 1.) The
Initial Node Number entered by the User in the Modeling Defaults if this is the
first node being entered, or 2.) The next available Node Number based upon the
Last coded To Node number plus the node increment specified by the User in the
Modeling Defaults. If the node number generated by TRIFLEX is not the desired
node number, then the User may select a node number from the drop down combo
listin thisfield or enter a node number, as desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Absolute Coordinates’. The default values will be al zeros. If the User wishes
to enter coordinates for the first Anchor, TRIFLEX will use this entered
coordinate as the starting coordinate. All of the subsequent components
coordinates will be based upon this starting coordinate. If the User wishes to
enter coordinates for a subsequent Anchor, TRIFLEX will use this entered
coordinate to compare with the coordinate calculated by TRIFLEX. In the event
that the coordinates are different, TRIFLEX will flag this as an error for the user
to sort out and correct. The fields in which data can be entered in this data group
are defined below:

X, Y and Z— The User can leave these fields blank or enter a numerical value in
one, two or three of these fields. The default values will be 0,0,0.

To the immediate right of the “Element” data, the User will find a data group
entitled “Type’. The fields in which data can be entered in this data group are
defined below:

Anchor is Totally Rigid — If the User wishes to instruct TRIFLEX to consider
the anchor to be totally rigid, then the User should accept the selection of this
radio button. The default selection for all anchors will be with this radio button
sdlected.

Anchor is Totally Free— If the User wishes to instruct TRIFLEX to consider the
anchor to be totally free, then the User should click on the radio button just to the
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left of “Anchor is Totaly Free’. TRIFLEX will then consider the anchor to be
completely flexible along and about the X, Y and Z-axes.

“Y” Axis Rigid — If the User wishes to instruct TRIFLEX to consider the anchor
to be totally free along the X and Z-axes and about al axes, then the User should
click on the radio button just to the left of “Y” Axis Rigid. TRIFLEX will then
consider the anchor to be completely flexible along the X and Zaxes and about
the X, Y and Z-axes; but totally rigid along the Y-axis.

User Defined Stiffness — If the User wishes to instruct TRIFLEX to consider the
anchor to have specific stiffness along one or more axes or about one or more
axes, then the User should click on the radio button just to the left of “User
Defined Stiffness’.  When this radio button is selected, TRIFLEX will then
activate the Trandlational Stiffness data group and the Rotational Stiffness data
group to enable the User to enter the desired stiffness along and about the X, Y
and Z-axes.

Immediately below the data group entitled “Type”, the User will find a data group
entitled “ Trandational Stiffness’. The fields in which data can be entered in this
data group are further defined below:

X, Y and Z- If the User has selected the User Defined Stiffness radio button,
then the User can select Free or Rigid from the drop down combo list in the X, Y
and/or Z fields or enter a numerical value in any of these fields to define the
desired stiffness.

Immediately to the right of the data group entitled “Trandational Stiffness’, the
User will find a data group entitled “Rotational Stiffness’. The fields in which
data can be entered in this data group are further defined below:

X, Y and Z- If the User has selected the User Defined Stiffness radio button,
then the User can select Free or Rigid from the drop down combo list in the X, Y
and/or Z fields or enter a numerical value in any of these fields to define the
desired stiffness.

Immediately below the “Absolute Coordinates’ data group, the User will find
additional datafields for one additional anchor option as follows:

Freealong"Y” axiswhen Weight Analysis Processed for Spring Hanger Design
- If the User has elected to have TRIFLEX size and select spring hangers in this
analysis and wishes to instruct TRIFLEX to consider this anchor to be free along
the “Y” only during the Weight Analysis, then the User should place a check in
the box immediately to the left of the label “Free dong “Y” axis when Weight
Analysis Processed for Spring Hanger Design”. The default for this option is that it
is not selected. For a further discussion about the use of this option, see the
Chapter 5 — Use of Restraints.
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This Anchor_starts a branch that is being coded back to a defined point in the
piping system — If the User wishes to stop at some known point in the piping
system and start modeling a new branch from an anchor point, the User should
place a check in the box immediately to the left of this label. The default for this
option is thet it is not selected. When this check box is checked, the User will be
required to enter values in the Absolute Coordinates data group. TRIFLEX will
indicate that a geometry error exists until the branch is completed. Once the
branch is connected to the piping system, TRIFLEX will calculate the coordinates
of each point in the piping system. In the event that the Absolute Coordinates
entered by the User are incorrect, TRIFLEX will automatically correct them.

3.4.2 Discussion of Anchor Component —Init. Mvmts and Rotations Tab
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Figure 3.4. Node 1000, Anchor Dialog, I nitial Mvmt/Rot Tab

For every anchor in a piping model, the User may enter initial movements and
initial rotations, if desired. The initial movements and initial rotations are those
that are caused by the growth or shrinkage of connected equipment or the physical
movement and/or rotation of the connected equipment resulting from any cause.
To enter the required data, the User must click on the Initial Mvmt/Rots tab at the
top of the screen on each anchor component entered. Upon clicking on the tab, an
Initial Movement / Rotations dialog will be presented to the User.

In the upper left corner of the Initial Mvmt/Rots dialog, a data group entitled
“Initial Movements” is available for User data entry. The default value for each
field will be zero. The data is to be entered by the User on a case-by-case basis.
In this release of TRIFLEX, six cases can be specified and processed one at atime
or in combination. When the User has elected to activate a load case, the User
may specify initial movements for each anchor for that particular load case. To
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activate a load case, the User must go to Setup on the main menu, then Case
Definition and then must place a check mark in the Process this Case check box
for the desired load case. If this has not been done, the fields for the initia
movements will be grayed out. The fields in which data can be entered in this
data group are defined below:

X Movement — The numerical vaue entered in this field for each case by the User
represents the movement along the X Axis imposed on the anchor from the installed
to operating position for that case.

Y Movement — The numerical value entered in this field for each case by the User
represents the movement aong the Y Axis imposed on the anchor from the installed
to operating position for that case.

Z Movement — The numerical value entered in this field for each case by the User
represents the movement along the Z Axis imposed on the anchor from the installed
to operating position for that case.

Immediately below the data group entitled “Initial Movements’, the User will find
a data group entitled “Initial Rotations’. The default value for each field will be
zero. The data is to be entered by the User on a case-by-case basis. In thisrelease
of TRIFLEX, six cases can be specified and processed one at a time or in
combination. When the User has elected to activate a load case, the User may
specify initial rotations for each anchor for that particular load case. To activate a
load case, the User must go to Setup on the main menu, then Case Definition and
then must place a check mark in the Process this Case check box for the desired
case. If this has not been done, the fields for the initial rotations will be grayed
out. The fieldsin which data can be entered in this data group are defined bel ow:

X Rotation — The numerical value entered in this field for each case by the User
represents the rotation about the X Axis imposed on the anchor from the installed to
operating position for that case.

Y Rotation — The numerica vaue entered in this field for each case by the User
represents the rotation about the Y Axis imposed on the anchor from the installed to
operating position for that case.

Z Rotation — The numerica vaue entered in this field for each case by the User
represents the rotation about the Z Axis imposed on the anchor from the installed to
operating position for that case.

Immediately below the “Initial Rotations’ data, the User will find a data group
entitled “Offset Material, Dimensions and Temperatures’. In the event that the
User would prefer TRIFLEX to compute the anchor movements based upon the
material of the anchor, the change in temperature of the material of the anchor and
offset dimensions, then the User may enter this data and TRIFLEX will generate
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the anchor movements. The fields in which data can be entered in this data group
are defined below:

Material — The User can click on the drop down combo list in this field and then
sdlect the desired materia from the list of available materials for the anchor
casing. In the event that the desired material is not available in the list, the User
should enter the desired movements in the fields noted above.

In the event that the User wishes to enter the properties for one or more materials
in the library of materias available on the drop down combo list, al such entries
are to be made through “ Utilities” then “Databases’ then “Materials’. Thisfield is
identical to the Materia field that is found on the Pipe Properties dialog. The
material selected by the User for the anchor casing may be different from the pipe
material selected by the User on the Pipe Properties dialog. The material selected
by the User on the Pipe Properties dialog will be the default material for the
anchor casing material.

Temperature — In this field, the User may enter the temperature of the anchor
casing for each of six cases. Data can only be entered in an active field (one that
is not grayed out).

The default value is the value for base temperature for the system of units selected
by the User.

Offset Dimensions — The offset dimensions are the actual dimensions of the
anchor casing from the actua fixed point from which growth or shrinkage
originates to the node location identified by the User as the anchor point in the
piping model. Anchor movements for this data point will be calculated by
TRIFLEX based the anchor casing material, the change in temperature
experienced by the anchor casing from the installed to operating conditions and
the offset dimensions entered by the User. The default values for the offset
dimensions will be zero.
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3.4.3 Discussion of Anchor Component, Pipe Properties Tab
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Figure 3.4.3 - Anchor Component, Pipe Properties Tab

For every piping system to be properly analyzed, the User must enter basic piping
properties. To enter these required piping properties, the User must click on the
Pipe Properties tab at the top of the screen on the first component entered. Upon
clicking on the tab, a Pipe Properties dialog will be presented to the User.

The data is organized in related data groups on this dialog. In the upper left
corner of the Pipe Properties dialog, a data group entitled “Pipe Size” is available
for User data entry. The fields in which data can be entered in this data group are
defined below:

Nominal Diam. — In this field, TRIFLEX will display the default pipe size of 6"
for the first pipe component. If the desired nominal diameter is any size other
than 6", the User may select a different nominal diameter from the drop down
combo list in this field. In the event that the User does not find the desired
nominal diameter in the list provided, the User may select “User Specified” and
enter the exact outside diameter of the pipe for this particular pipe size and
application or can add the desired nominal pipe diameter to the library of pipe
diameters by clicking on “Utilities” then “Databases’ then “Pipe’.

Outside Diam. - When the User has entered a nomina diameter, TRIFLEX will
display, in this field, the outside diameter of the pipe that TRIFLEX looked up in
the internal database for the nominal diameter selected by the User. The field will
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be grayed out and inaccessible to the User, except through the Nominal Diameter
field. When the User has selected “User Specified” in the Nominal Diameter
field, TRIFLEX will activate the field and thereby enable the User to enter an
actual outside diameter of the pipe.

Pipe Schedule — When the User has entered a nominal diameter; the User may
select the desired pipe schedule from the drop down combo list in this field. In
the event that the User does not find the desired pipe schedule in the list provided,
the User may select “User Specified” and enter the exact pipe wall thickness or
can add the desired custom pipe diameter and pipe schedule/wall thickness to the
library of pipe diameters by clicking on “Utilities’ then “ Databases’ then “Pipe”.

Pipe Wall Thickness — When the User has entered a Nominal Diameter and a
Pipe Schedule, TRIFLEX will display, in this field, the wall thickness of the pipe
that TRIFLEX looked up in the interna database for the nominal diameter and
schedule selected by the User. In the event that the User did not find the desired
pipe schedule in the list provided and the User selected “User Specified”, the User
may then enter the exact pipe wall thicknessin this field.

Inside Diam. - In thisfield, TRIFLEX will calculate and display the actual inside
diameter of the pipe. From the User-entered outside diameter, TRIFLEX will
subtract two times the pipe wall thickness. The resultant value will be displayed
in this field. The field will be grayed out and inaccessible to the User, except
through the appropriate pipe size fields.

Corrosion Allow. - If the user specifies a corrosion allowance in this field,
TRIFLEX will perform a worst-case analysis (i.e., for calculating the forces and
moments, the full un-corroded wall thickness will be assumed). For calculating
stresses, the program will assume that the pipe is in the fully corroded state. The
default value for this field is zero.

Immediately below the “Pipe Size” data, the User will find a data group entitled
“Contents’. The data entered in this data group define the weight of the contents
of the component defined on the rode dialog. The fields in which data can be
entered in this data group are defined below:

Specific Gravity - If the user specifies a numeric value in this field, TRIFLEX
will consider the value to be the liquid specific gravity of the contents of the
component defined on the node dialog. TRIFLEX will calculate the weight per
unit length for the contents based upon the specific gravity entered by the User
and the inside diameter of the piping component. This value will then be shown
in the Weight/Unit Len. Field located immediately below this field. The default
value for this field is zero. For water filled piping, the User should enter a
contents specific gravity of 1.0.
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Weight/Unit Len. - In this field, TRIFLEX will calculate and display the actual
weight per unit length of the contents of the pipe. The field will be grayed out
and inaccessible to the User, except through the specific gravity field.

To the immediate right of the data group entitled “Pipe Size’, the User will find a
data group entitled “Pipe Materia”. The fields in which data can be entered in
this data group are defined below:

Material — The User can click on the drop down combo list in this field and then
select the desired pipe material from the list of available materias. In the event
that the desired material is not available in the list, the User can select “User
Specified” and enter the desired values for the pipe material density and Poisson’s
ratio on this dialog as well as the modulus of elasticity and coefficient of
expansion on the Process tab.

In the event that the User wishes to enter these properties for one or more
materials in the library of materials available on the drop down combo list, all
such entries are to be made through “ Utilities” then *“ Databases’ then “Materials’.

Density — When the User has selected a pipe material from the drop down combo
list in the materia field just above, TRIFLEX will select the proper value for the
density from the data base in TRIFLEX and will display the vaue in this field.
The field will be grayed out and inaccessible to the User, except through the
material field. combo list in

When the User has selected “User Specified” from the drop down the material
field just above, TRIFLEX will activate this field and thereby enable the User to
enter the desired density of the pipe.

The current database supplied with TRIFLEX contains the following piping
density properties. The following table shows the material codes that are within
the TRIFLEX database. The column marked Post '90 reflect the material codes
that use the latest modulus of elagticity as found in the post '90 ANSI B31.1 and
ANSI B31.3 piping codes. The older, Pre '90, codes are maintained within the
TRIFLEX program so users may continue to run older jobs. Users may change
the material codes of older piping models to reflect the new materials.
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Code Code
Material Post Pre Eng Sl MET U1l
'90 ‘90
Units Ib/in® N/m%10* alcm® ka/m®
Aluminum AL AL 0.098 0.266 2.71 2713
Austenitic Stainless AS AU 0.290 0.787 8.03 8027
Brass (Yellow) BR BR 0.306 0.831 8.47 8470
Bronze (Phosphor 9%) BZ BZ 0.318 0.863 8.80 8802
Gray Cast lron Cl Cl 0.265 0.719 7.34 7335
Carbon Molybdenum Steels MS CM 0.283 0.768 7.83 7833
Copper Nickel (70 Cu-30 Ni) CN CN 0.323 0.877 8.94 8941
Straight Chrome Steels (12 Cr, 17 Cr. 27 Cr) SC CR 0.281 0.763 7.78 7778
Low Carbon Steels (< 0.3% C) LS CS 0.283 0.768 7.83 7833
Copper Nickel (Navy Specs) cuU cu 0.323 0.877 8.94 8941
High Carbon Steels (> 0.3% C) HS HC 0.283 0.768 7.83 7833
Intermediate Chrome Moly Steel 5to 9 CrMo IM 1C 0.283 0.768 7.83 7833
K-Monel M K KM 0.306 0.831 8.47 8470
Low Chrome Moly Steels through 3 CrMo LM LC 0.283 0.768 7.83 7833
Monel ML MO 0.319 0.866 8.83 8830
Nickel lron Chrome (Ni-Fe-Cr) NC NC 0.300 0.814 8.30 8304
Nickel (3.5% Ni) NK NI 0.322 0.874 8.91 8913
Type 310 Stainless (25 Cr 20 Ni) SL ST 0.290 0.787 8.03 8027
Wrought Iron Wl Wil 0.280 0.760 7.75 7750

Weight/Unit Len. - In this field, TRIFLEX will calculate and display the actual
weight per unit length of the pipe. The field will be grayed out and inaccessible
to the User, except through the materia field or density field if the User selected
User Specified from the drop down combo list in the materia field.

Poisson’s Ratio_— In this field, TRIFLEX will display a value of 0.3 for all
materials. If the User wishes to alter this value, the User can click on this field
and edit it.

Immediately below the data group entitled “Pipe Material”, the User will find a
data group entitled “Insulation”. The fields in which data can be entered in this
data group are further defined below:

Material — The User can click on the drop down combo list in this field and then
select the desired insulation material from the list of available materias. In the
event that the desired materia is not available in the list, the User can select “User
Specified” and enter the desired values for the insulation material density on this
dialog.
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In the event that the User wishes to enter these properties for one or more
materials in the library of insulation materials available on the drop down combo
list, dl such entries are to be made through “Utilities’ then “Databases’ then
“Insulation Matls’.

Density — When the User has selected an insulation material from the drop down
combo list in the materia field just above, TRIFLEX will select the proper value
for the density from the data base in TRIFLEX and will display the value in this
field. The field will be grayed out and inaccessible to the User, except through
the materia field.

When the User has selected “User Specified” from the drop down combo list in
the material field just above, TRIFLEX will activate this field and thereby enable
the User to enter the desired density of the insulation.

The current database of insulation materials supplied with TRIFLEX has the
following insulation density properties.

Insulation Code Eng Sl MET U1
Material

Units Lbrft N/m? Kg/m Kg/m
3 3 3

Amosite AS 16.0 2513 256 256
Asbestos

Calcium Cs 11.0 1728 176 176
Silicate
Thermobesto
s7

85%
Magnesia
Calcium
Silicate

Careytemp7 CT 10.0 1571 160 160

Foam-glass FG 9.0 1414 144 144
Cellular
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Glass
Fiberglass FS 7.0 1100 112 112
Oweng/Corn
ing 25ASJ
High Temp HT 24.0 3770 384 384
Kaylo 10J KA 125 1964 200 200
Minera MW 8.5 1335 136 136
Wool
Perlite Celo- PE 13.0 2042 208 208
temp J 1500
Styro-Foam ST 1.8 283 29 29
Super-X SX 25.0 3927 400 400
Poly - UR 22 346 35 35
Urethane 5
to 9 CrMo

Weight/Unit Len. - In this field, TRIFLEX will calculate and display the actual
weight per unit length o the insulation covering the pipe. The field will be
grayed out and inaccessible to the User, except through the material field or
density field if the User selected User Specified from the drop down combo list in
the materia field.

Thickness — If the User has selected an insulation material, then the User must
also specify an insulation thickness in thisfield. The default value for thisfield is
zero.

Immediately below the data group entitled “Insulation”, the User will find a
miscellaneous data item as further defined below:

Total Weight/Unit Len. - In this field, TRIFLEX will display the actual weight
per unit length of the pipe itself, the contents and the insulation covering the pipe.
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The field will be grayed out and inaccessible to the User, except through entry of
the contents data, the pipe data and the insulation data fields.

Note: Inheritance and Rippling Property Changes

In TRIFLEX, physical properties such as those entered on the Pipe Properties
dialog, the Process dialog, the Wind Loads dialog, the Soil Loads dialog and the
Code Compliance dialog are all inherited from one piping component to the next
as the piping modd is built. This eliminates the necessity for the User to enter
these physical properties more than once as the piping model is built. Whenever
the User wants to change any of these physical properties as the model is being
built, the User smply enters the new value in the appropriate field. From that
component on, the piping model will use the new value as last entered.

Rippling, on the other hand, applies to piping models that have already been built.
In other words, rippling applies where physical properties have already been
defined and where the User wants to change the original value to a different value
on one piping component as well as a number of subsequent components. In an
existing TRIFLEX piping model, a User can elect to change a specific piping
property on any component and then instruct TRIFLEX to change all subsequent
occurrences of the originally specified property that are in an unbroken series
from that point forward in the piping model. See the following example for

clarification:

From To Node Nominal Pipe
Node No. No. Diam. Sched.
5 10 6 40
10 15 6 40
15 20 6 40
20 25 6 40
25 30 6 40
30 35 8 20
40 45 8 20
45 50 8 20
50 55 8 20
55 60 6 40
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60 65 6 40

The User has modeled 6” schedule 40 pipe from Node No. 5 to Node No. 30. In
the event that the User wishes to change the 6” schedule 40 pipe from Node No.
15 to Node No. 30 to 12" schedule 30 pipe, then the User should replace the 6”
schedule 40 pipe defined on the component From 15 - To 20 with a 12" schedule
30 pipe and should then click on the Ripple Size button at the bottom of the Pipe
Property dialog. TRIFLEX will change the 6” schedule 40 pipe on Node No. 15 —
20, 20 - 25 and 25— 30 to be 12" schedule 30 pipe. TRIFLEX will not change the
6" schedule 40 pipe on Node No. 55 — 60, and 60 — 65. It is not in an unbroken
series of components from the original Node No. 30.

Ripple Size — When the User has modified one or more properties in the Pipe
Size data group, the User can instruct TRIFLEX to modify al subsequent
occurrences of these properties that are in an unbroken series from the origina
revision forward by pressing the Ripple Size button.

Ripple Contents — When the User has modified one or more properties in the
Contents data group, the User can instruct TRIFLEX to modify all subsequent
occurrences of these properties that are in an unbroken series from the origina
revision forward by pressing the Ripple Contents button.

Ripple Material — When the User has modified one or more properties in the
Pipe Material data group, the User can instruct TRIFLEX to modify all
subsequent occurrences of these properties that are in an unbroken series from the
original revision forward by pressing the Ripple Materia button.

Ripple Insulation — When the User has modified one or more properties in the
Pipe Insulation data group, the User can instruct TRIFLEX to modify all
subsequent occurrences of these properties that are in an unbroken series from the
origina revision forward by pressing the Ripple Insulation button.
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3.4.4 Discussion of Anchor Component, Process Tab
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Figure 3.4.4 — Anchor Component, Process Tab

For every piping system to be properly analyzed, the User must enter basic piping
properties and process data. To enter the required data, the User must click on the
Processtab at the top of the screen on the first component entered. Upon clicking
on the tab, a Process dialog will be presented to the User.

In the upper left corner of the Process dialog, a data group entitled “Materid” is
available for User data entry. The fields in which data can be entered in this data
group are defined below:

Material — This field is identical to the Material field that is found on the Pipe
Properties dialog, except that is not accessible. The field is a display field only
and is grayed out. The information is provided for the User to see the materia
that the User selected on the Pipe Properties dialog. In the event that the User
wishes to change this material, the User must return to the Pipe Properties dialog.

Base Temperature — In this field, the User can specify the base or ambient
temperature at time of fabrication / installation. The default value assumed by
TRIFLEX is70 OF or 21 [IC.

The remaining data that can be entered by the User on this dialog is requested on
a case-by-case basis. In this release of TRIFLEX, six cases can be specified and
processed one at atime or in combination. When a piping material is selected by
the User from the database contained in TRIFLEX, the User may specify, on this
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dialog, the internal pressure, the temperature and whether the installed or
operating modulus of easticity is to be used. When the User selects “User
Specified” for the piping materia, the User may specify the modulus of e asticity
and the coefficient of expansion to be used in the analysis. The User can aso
enter the temperature when “User Specified” is selected for materia; however, the
temperature entry has no effect on the analysis of User Specified materials.

Pressure — In this field, the User may enter the internal pressure for each of six
cases. Data can only be entered in an active field (one that is not grayed out). To
activate a case, the User must go to Setup on the main menu, then Case Definition
and then must place a check mark in the Process this Case check box for the
desired case. The default value is zero.

Temperature — In this field, the User may enter the temperature for each of six
cases. Data can only be entered in an active field (one that is not grayed out). The
default value is the value for ambient temperature for the system of units selected
by the User.

Use Installed M odulus / Use Operating Modulus — The selection of one or the
other of these options is accomplished by the provision of two radio buttons. The
default selection is “Use Installed Modulus’. The User should select the Installed
Modulus when performing piping code compliance studies. The User can select
Use Operating Modulus in order to calculate loads on equipment if allowed by the
equipment vendor. Use of the operating temperature modulus will aso more
accurately calculate distributed loads for the internal weight effect in an
automated spring hanger sizing analyses. The resultant deflections using the
operating modulus will also be more accurately calculated.

Modulus of Elasticity — When the User has selected a material from the material
database contained within TRIFLEX; this field will be grayed out or inactive. In
this field, the value of Modulus of Elagticity that TRIFLEX has selected from the
TRIFLEX database will be displayed. When the User has selected “User
Specified” for the piping material, the User may enter in this field the value of the
modulus of elagticity to be used by TRIFLEX in the analysis.

Coeff. Of Expansion — When the User has selected a materia from the materia
database contained within TRIFLEX; this field will be grayed out or inactive. In
this field, the value of coefficient of expansion that TRIFLEX has selected from
the TRIFLEX database will be displayed. When the User has selected “User
Specified” for the piping material, the User may enter in this field the value of the
coefficient of expansion to be used by TRIFLEX in the analysis.

Ripple Material — When the User has modified one or more properties in the
Pipe Material data group, the User can instruct TRIFLEX to modify al
subsequent occurrences of these properties that are in an unbroken series from the
original revision forward by pressing the Ripple Materia button.
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3.4.5 Discussion of Anchor Component, Code Compliance

Anchor Data - Starting Coordinate: [0 .0 . 0] B E]

TypeHLDcatiDnI InitiaIMvmta’FiDtsl Fipe F'n:upertiesl F'n:u:essl Wind.-’l_lnifurml SoilLoads Code Compliance I

B31.1 Power Piping Code Compliance Data

Conservative Allowables. C V' Stresz Fange Reduction Factar, F |1
[ Can anly be changed an first campanent |
Coefficient in Code Book,, ' |EI.4

Jaint Factor, E I1 .
S AR Ozcazional Load Factar, K. !1_2

Allowable Cold Stress, SC IEDDUU psi Mill Tolerance. Mt
Allowable Hat Stress. SHT  [20000  psi

I12.5 oo IEI in
Bllowable Hot Stressz, SH2 IZD[]E][I psi

Allowable Hot Striess. 5H3 !ED[JU[! psi [T Altemate Pressure Option
Allowable Hot Stresz, SH4 |?_;_'|[J[||;| pi

Allowable Hat Stresz, SHS I2|_‘|[][][| pi
Allowable Hot Strezs, SHE |2|:|[][][| pi

:

¥ Fipple Stopsz if Different " Fipple to the Component # |0

Fres. Comp I Mext: Comp: I QK. | Cancel | Help

Figure 3.4.5 - Anchor Component, Code Compliance Tab

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “B31.1
Power Piping Compliance Data’. The fields in which data can be entered in this
data group are defined below:

Conservative Allowable, C — This fidld is a check box fidld. The default is with
this check box checked — in other words, TRIFLEX defaults to the application of
consarvative stress allowable.  If the User wishes TRIFLEX add the unused
portion of the primary stress alowable to the allowable value for the secondary
stress allowable value, then the User should eliminate the check in the check box.
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Please note that this election can only be made on the first component in the
piping system.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default value is 1.0.

Allowable Cold Stress, S — In this field, the User must enter a vaue for the
allowable cold stress based upon the piping materials selected by the User. The
default value is 20,000 psi.

The remaining allowable stress data that can be entered by the User on this dialog
is requested on a case-by-case basis. In thisrelease of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). To activate a case, the User must go to Setup on the main menu, then
Case Definition and then must place a check mark in the Process this Case check
box for the desired case. The default value is 20,000 psi.

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the number of cycles the piping system is
expected to be subjected to. A default value of 1.0 will be assumed if the User
does not enter this factor.

Coefficient in_ Code Book, Y- The User should enter the desired “Y” factor,
based upon the codebook. A default value of 0.4 will be assumed if the User does
not enter this factor. See Table 304-1.1 of the B31.1 Power Piping Code Book for
reference.

Occasional Load Factor, K — The User can enter a value for the occasional load
factor, if desired. A vaue of 1.15 should be entered for occasiona loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A vaue of 1.2
will be assumed, if the User does not specify the factor.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
or ininches/ mm. The default is 12 1/2 percert.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the origina
revision forward by pressing the Ripple button.
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3.4.5.1 B31.1 Code Compliance

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “B31.1
Power Piping Compliance Data’. The fields in which data can be entered in this

data group are defined below:

Anchor Data - Starting Coordinate: [0 . 0. 0]

TypefLu:u:atiu:unI InitiaIMvmta’HDtsl Fipe P'ru:upertiesl F'ru:n:essl ‘wind/Uniform | Soil Load:  Code Compliance I

B31.1 Power Piping Code Compliance Data

Conservative Alowables, C IV Shrezz Range Reduction Factar, F |1
[ Can only be changed on first compaonent |
Coefficient in Code Book, ' |EI 4

I

Joint Factar, E

Ozcazional Load Factar, K !1 2

ill Talerance, Mt

0 psi I‘IE.E Z oar IEI i

psi

Allowable Cold Stress, SC [20000 | pai
Allowable Hat Stress, SHT
Allowable Hot Stress, SH2 | 2000
Hlonosieiioh Slisss St R psi [T Alemate Pressure Option
Allowable Hot Stress, SHA - 20000 g

Blloweable Hot Strezs, SHS  [20000  psi

AR

Allowable Hot Stress, SHE [oonon pai

¥ Ripple Stops if Different ™ Fipple to the Component # llfl

k. | Cancel | Help

Figure 3.4.5.1 - Anchor Component, Code Compliance Tab, B31.1

Conservative Allowable, C — This field is a check box field. The default is with
this check box checked — in other words, TRIFLEX defaults to the application of
conservative stress allowable. If the User wishes TRIFLEX add the unused
portion of the primary stress alowable to the allowable value for the secondary
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stress alowable value, then the User should eliminate the check in the check box.
Please note that this election can only be made on the first component in the
piping system.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default valueis 1.0.

Allowable Cold Stress, $ — In this field, the User must enter a value for the
allowable cold stress based upon the piping materials selected by the User. The
default value is 20,000 ps.

The remaining allowabl e stress data that can be entered by the User on this dialog
is requested on a case-by-case basis. In thisrelease of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, S, — In this field for each activated load case, the User must
enter a value for the allowable hot stress based upon the piping materials selected
by the User. Data can only be entered in an active field (one that is not grayed
out). To activate a case, the User must go to Setup on the main menu, then Case
Definition and then must place a check mark in the Process this Case check box
for the desired case. The default value is 20,000 psi.

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the number of cycles the piping system is
expected to be subjected to. A default value of 1.0 will be assumed if the User
does not enter this factor.

Coefficient in_Code Book, Y- The User should enter the desired “Y” factor,
based upon the codebook. A default value of 0.4 will be assumed if the User does
not enter this factor. See Table 304-1.1 of the B31.1 Power Piping Code Book for
reference.

Occasional Load Factor, K — The User can enter a value for the occasional load
factor, if desired. A vaue of 1.15 should be entered for occasiona loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A value of 1.2
will be assumed, if the User does not specify the factor.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
or ininches/ mm. The default is 12 1/2 percent.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
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occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.2 B31.3 Code Compliance and DIN 2413

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “B31.3
Process Plant and Refinery Piping Compliance Data’. The fields in which data
can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 _ 0] B 5]

Tope/Location | [nitial M'-.-'mt.-"HDtSI Pipe F'ru:upertiesl F'ru:u:essl "wind/Uniform | Soil Loadz  Code Compliance I

B31.3 Procesz Piping Code Compliance Data

Conzervative Allowables, T W Coefficient in Code Boak:, ' IEI.4
[ Cati only be changed o first component | Betasiohal LasuE st e iT

T

Jaoint Factar, E kill Tolerance, bt

Allowable Cold Stress, SC (20000 | psi I'I 25 Eoor IIJ i

Al el 000a -+ psi [T Calculate minimum design wall thickness

e

Allowable Hot Stress, SH2 120000 pai sccording o DIN

Allowable Hot Stress. SH3 20000 pai

-

Degree of ubilization of the
1 ; |'I

Allowable Hot Stress, SH4 lm o design stress in the weld
Allowable Hot Stress, SHS 20000 psi ™| Eiperated for & temperature over 120C[25EF
2llowable Hat Stress, SHE I_f, o : Minimum permissible stresz 2

<HEEES) s under static loading I/_‘[]L'I[]D 2!
Strezs Bange Reduction Factaor, F i'l ¥ Fatigue

Prezzure Amplitude |1 oo pzig
¥ Ripple Stops if Different [ Fipple to the Companent # |1
0k, | Cancel | Help

Figure 3.4.5.2 - Anchor Component, Code Compliance Tab,B31.3

Conservative Allowable, C — This field is a check box field. The default is with
this check box checked — in other words, TRIFLEX defaults to the goplication of
consarvative stress allowable.  If the User wishes TRIFLEX add the unused
portion of the primary stress alowable to the allowable value for the secondary
stress alowable value, then the User should eliminate the check in the check box.
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Please note that this election can only be made on the first component in the
piping system.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default value is 1.0.

Allowable Cold Stress, $ — In this field, the User must enter a vaue for the
allowable cold stress based upon the piping materials selected by the User. The
default value is 20,000 psi.

The remaining alowable stress data that can be entered by the User on this dialog
is requested on a case-by-case basis. In thisrelease of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, § — In this field br each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). To activate a case, the User must go to Setup on the main menu, then
Case Definition and then must place a check mark in the Process this Case check
box for the desired case. The default value is 20,000 psi.

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the number of cycles the piping system is
expected to be subjected to. A default value of 1.0 will be assumed if the User
does not enter this factor.

Coefficient in_ Code Book, Y- The User should enter the desired “Y” factor,
based upon the codebook. A default value of 0.4 will be assumed if the User does
not enter this factor. See Table 304-1.1 of the B31.3 Process Plant and Refinery
Piping Code Book for reference.

Occasional Load Factor, K — The User can enter a value for the occasional load
factor, if desired. A vaue of 1.15 should be entered for occasiona loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A value of 1.2
will be assumed, if the User does not specify the factor.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
or ininches/ mm. The default is 12 1/2 percent.

For minimum wall thickness calculation according DIN 2413 Code - to
activate the DIN calculations the user need to check the box “Calculate the
minimum design wall thickness according DIN”
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Degree of utilization of design stressin the weld - In this field, the User should
enter the degree of utilization of design stress in the weld used in the manufacture
of the pipe. The default valueis 1.0.

Pipe rated for a temperature over 120°C (258°F) — In this check box the USER
can enter the service condition for piping system. By default the box is
unchecked. In this case the calculations will be done according the formulae for
load case |. If the check box is checked the calculation will be done according the
formulae for load case I1. (DIN 2413 — Part 1 — Table 3)

Maximum permissible stress under_static loading s, — In this field for all

activated load case the User must enter a value for the maximum permissible
stress based upon the piping materials selected by the User. The default value is
20,000 psi.

Fatigue - In this check box the USER can enter the service condition for piping
system. If the check box is checked the calculations will be done according the
formulae for load case | and I11. The higher value for minimum thickness will be
displayed. (DIN 2413 — Part 1 — Table 3)

Pressure Amplitude - In this field for all activated load case the User must enter
avalue for the stress amplitude. Equation (4) (DIN 2413 — Part 1 — Table 3) shall
be used to account for fatigue faillure at constant stress amplitude. The default
valueis 1000 psi.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.3 B31.4 Code Compliance

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “B31.4
Liquid Petroleum Piping Compliance Data’. The fields in which data can be
entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 _ 0] B 5]

Tope/Location | [nitial M'-.-'mt.-"HDtSI Pipe F'ru:upertiesl F'ru:u:essl "wind/Uniform | Soil Loadz  Code Compliance I

B31.4 Pipeline Tranzportation Systems for Liguid Hedrocarbons
and Other Liquids Code Compliance Data

[T Restrainted 7

Specified Minimum *ield Stength, SkT5S |2|:||:||:||:| pzi

“wheld Joint Factor, E I1

¥ Ripple Stops if Different [ Fipple to the Companent # |1

FPrexw. Comp I Mest: Eomp 0K | Cancel | Help

Figure 3.4.5.3 - Anchor Component, Code Compliance Tab, B31.4

Restrained — This field is a check box field. The default is with this check box
not checked — in other words, TRIFLEX defaults to unrestrained piping. In
general, restrained piping is underground piping with the soil restraining free
movement of the piping. If the User wishes to define a portion of a piping system
as “restrained piping”, then the User should place a check in the check box by
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clicking on the box. For restrained piping, TRIFLEX will compute the
longitudinal expansion stress from the equation given in B31.4 Section
419.6.4(b).

SMYS - In this fidd, the User must enter a value for the specified Minimum
Yield Strength of the pipe to be covered by the Code Compliance. The default
valueis 20,000 psi.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default value is 1.0.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.4 B31.8 Code compliance

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required dataisto be entered is entitled “B31.8 or
DOT Guidelines — Gas Transmission & Distribution Systems Code Compliance
Data’. The fields in which data can be entered in this data group are defined
below:

Anchor Data - Starting Coordinate: [0 .0 . 0] _5]

T_I,Ipex'Ln:u::atin:-nI I itial M'-.fmt.-"Hn:ntsl Fipe F'rn:npertiesl F'rn:n::essl Winda"Llnif-:nrml Soil Loads  Code Compliance I

—B31.8[DOT Guidelinez] Gas Tranzmizzion and Distribution Systemns Code Compliance Data——
S pecified Minimum Yield Strength, ShyS I35DDU psi
Temperature Derating Factar, T |1_
' Offshare % Onshare
Dezign Factor for Hoop Stress, F1 |"J-?1" Dezign Factar, F |'|—
Diesign Factor for Longitudinal Stress, F2 |08 Longitudinal Jaoint Factar, E I'I—
Design Factor for Combined Stress, F3 0.9 [ Make Stess Intensification Factor:
Equal to 1" in the longitudinal
% |Use the Tresea Combined Stiess Sustained Stress Equation
{ [se the Von Mizes Combited Stress [T TRIFLEX DOS Method
Offghore and Onzhore switch can be set at the first component,

¥ Ripple Stops if Differant [ Ripple ta the Component # |0

k. | Cancel | Help

Bres:. Comp I Hext: Comp:

Figure 3.4.5.4 - Anchor Component, Code Compliance Tab, B31.8

SMYS - In this field, the User must enter a value for the specified Minimum
Yield Strength of the pipe to be covered by the Code Compliance. The default
valueis 20,000 psi.
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Design Factor, F— In this field, the User should enter the design factor for steel
pipe as described in DOT Section 192.111. The default valueis 1.0.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default value is 1.0.

Temperature Derating Factor, T — In this field, the User should enter the
temperature de-rating factor as described in DOT Section 192.115. The default
vaueis 1.0.

OFESHORE — Thisfield is a check box field. The default iswith this check box
not checked — in other words, TRIFLEX defaults to onshore piping. |If the User
wishes TRIFLEX to analyze a portion of a piping system using the offshore
criteria, then a check should be placed in the check box for the first component to
be analyzed using the offshore criteria

Design Factor for Hoop Stress, F1 — The User should enter the desired design
factor for Hoop Stress as defined in the piping code. A default value of 0.72 will
be assumed if the User does not enter a numerical value in thisfield.

Design Factor for Longitudinal Stress, F2 — The User should enter the desired
design factor for Longitudina Stress as defined in the piping code. A default
value of 0.8 will be assumed if the User does not enter a numerica value in this
fidd.

Design Factor for Combined Stress, F3 — The User should enter the desired
design factor for Combined Stress as defined in the piping code. A default value
of 0.9 will be assumed if the User does not enter a numerical value in this field.

The last two lines of this dialog are radio buttons that provide the User with the
ability to select between the two stress equations that are available in TRIFLEX
for calculating combined stresses. The first radio button is “Use the Tresca
Combined Stress - Offshore”. When the User selects Offshore, TRIFLEX will
default to “Use the Tresca Combined Stress - Offshore” radio button being
selected. The second radio button is “Use the Von Mises Combined Stress -
Offshore”. If the User desires the combined stresses to be calculated using the
Von Mises equation, then the User should check the second radio button.

Ripple — When the User has modified one or more data entries on the Code
Compliance diadog, the User can instruct TRIFLEX to modify al subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple buton.
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3.4.5.5 U.S Navy General Specificationsfor Ships, Section 505

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “U.S.
Navy General Specifications for Ships, Section 505”. The fields in which data
can be entered in this data group are defined below

Anchor Data - Starting Coordinate: [0 .0 . 0]

Typedlocation | Initial M'-.fmt.-"Hn:ntsl Fipe F'rn:npertiesl F'rn:n::essl Winda"Llnif-:nrml Soil Loads  Code Compliance I

I1.5. Mawy General 5 pecifications for Shipz, Section 505 Code Compliance D ata

Conservative Allowables, © W [ Can only be changed on first component |
Alloweable Operating Stress, SE Eﬁﬁ_ pzi
Allowable Cold Strezs, SC IW pzi
Allowable Hot Stress Case #1, 5H1 [2o000 g
Allowable Hot Stress Case #2, SH2 [eoooo pl
Allowable Hot Stress Case #3, 5H3 [zoooo s
Alloweable Hat Streszs Caze #4, SH4 20000 pzi
Allowsable Hot Stress Caze #5, SHS ’-’;'I_'II:.T psi
Allowable Hot Stress Case HE, SHE Iﬁr_ﬁ]u_' psi
Stresz Range Reduction Factor, F l1_'
Mill Tolerances, MT W i Mill Tolerances in Percent, MTP |125
Coefficient defined in Table 304-1.1,% 0.4

i

Ozcazional Load Factar, K

¥ Ripple Stops if Differant [ Ripple ta the Component # |0

Pres. Cormp I Hert: Eomnp Ok | Cancel | Help

Figure 3.4.5.5 - Anchor Component, Code Compliance Tab, US Navy

Allowable Operating Stress, SE — In this field, the User must enter a value for
the allowable operating stress based upon the piping materials selected by the
User. The default value is 20,000 psi.
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Allowable Cold Stress, $ — In this fidld, the User must enter a value for the
allowable cold stress based upon the piping materials selected by the User. The
default value is 20,000 psi.

The remaining allowable stress data that can be entered by the User on this dialog
is requested on a case-by-case basis. In thisrelease of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). To activate a case, the User must go to Setup on the main menu, then
Case Definition and then must place a check mark in the Process this Case check
box for the desired case. The default value is 20,000 psi.

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the number of cycles the piping system is
expected to be subjected to. A default value of 1.0 will be assumed if the User
does not enter this factor.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
or ininches/ mm. The default is 12 1/2 percent.

Coefficient in Code Book, Y - The User should enter the desired “Y” factor,
based upon the codebook. A default value of 0.4 will be assumed if the User does
not enter this factor. See Table 304-1.1 of Section 505 of the U.S. Navy Piping
Code.

Occasional Load Factor, K — The User can enter a value for the occasional load
factor, if desired. A value of 1.15 should be entered for occasional loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A default value
of 1.2 will be assumed, if the User does not specify the factor.

Joint Factor, E — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. The default value is 1.0.
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3.4.5.6 ASME Section |11, Division | (Subsection NC) — Class 2

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “ASME
Class 2, Section |11, Subsection NC Compliance Data’. The fields in which data
can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 . 0. 0] _5]

TypefLu:u:atiu:unI InitiaIMvmta’HDtsl Fipe P'ru:upertiesl F'ru:n:essl ‘wind/Uniform | Soil Load:  Code Compliance I

ASME Clasz 2, Section Il Subsection HC Code Compliance Data
Material vield Strength #1, SMYS1 |35EIEIEI pai Allowable Strezs at
Foom Temp, S5C
atenal ield Strength #2, SMYS52 |35EI[][} pzi
15000 pzi
Material rield Strength #3, SMY53 |35EI[]f.} pai s i
trezz Hange I_
bl aterial tield Strength #4, SMYS4 (25000 pai Eeduction Factar. F 1
b aterial ield Strength 85, SMY'SS |25000 pzi [T ES
Material ield Strength #6, SKY5E |35EI[][} psi ol Iﬂ" vi
Allowable Streszs at Caze #1. Shi |1 ROO0 pi I—
ECH 1
Blloweable Strezz at Casze #2, Sh2 I'l A000 pzi
Allowable Strezs at Caze #3, Sh3 |1EGDU pzi it |':|-4
Allowable Stress at Case #4, Shd  [15000 psi MTF [125
Alloveable Stress at Casze #5, Sha I'I a000 pi MT IEI.EIE in
Allowable Stress at Cage #6, ShE 15000 psi ¥ Fre 24 Edition

¥ Ripple Stops if Different ™ Fipple to the Component # llfl

Frew. Comp i et B I Ok | Cancel | Help

Figure 3.4.5.6 - Anchor Component, Code Compliance Tab, Class 2

SMYS — In each of the fields for each of the active cases, the User must enter a
value for the specified Minimum Yield Strength of the pipe to be covered by the
Code Compliance. The default value is 35,000 ps to activate a case; the User
must go to Setup on the main menu, then Case Definition and then must place a
check mark in the Process this Case check box for the desired case.
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Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default valueis 15,000 psi

Allowable Stress at Room Temperature, S; — In thisfield, the User must enter a
value for the allowable stress at room temperature based upon the piping materials
selected by the User. The default value is 15,000 psi

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the total number N of full temperature cycles
over total number of years during which system is expected to be in service, from
Table NC-3611.2 (e)-1. A default value of 1.0 will be assumed if the User does
not enter this factor.

Building Settlement - When the User places a check in the check box entitled
“BS’; TRIFLEX will perform the stress analysis considering the specified anchor
movements to be nonrepeated anchor movements. In other words, TRIFLEX
will treat the entered anchor movements as predicted building settlement and
TRIFLEX will apply equation (10a) rather than equation (10).

L evel — In accordance with NC-3611.1, the User may select one of the levels of
service from the drop down combo list in this field. The choices for the Stress
Limitsare A, B, C, or D. The default is Stress Limit A.

ECH - ASME CLASS 1 NB-3672.5 alows the use of the operating modulus to
determine the actual moments and forces. In this field, the User should enter the
ratio of the installed modulus of elasticity over the operating modulus of
elasticity. In order to generate the correct stress values, TRIFLEX will multiply
the calculated expansion stresses by this ratio. A default value of 1.0 will be
assumed if the User does not enter this factor.

Coefficient Y - The User should enter the desired “Y” factor, based upon the
piping codebook. A default value of 0.4 will be assumed if the User does not
enter this factor.

MTP - Mill Tolerance Percentage — The User may enter a value for the mill
tolerance in percentage of the wall thickness. The default is 12 1/2 percent.

MT - Mill Tolerance — The User may enter a vaue for the mill tolerance in
inches/ mm. The default is 0.05 inches or 1.27 mm.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.7 ASME Section |11, Division | (Subsection ND) — Class 3

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component

entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “ASME
Class 3, Section |11, Subsection ND Compliance Data’. The fields in which data
can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0, 0, 0]

T_I,Ipe.-"Lu:u:atiu:unI Iritial Mvmt.-"Hu:utsI Fipe F"ru:upertiesl F'n:u:essl ‘wind/Uniform | Soil Loads  Code Compliance I

A5ME Clasz 3, Section |l Subsection MO Code Compliance Data

M aterial ‘Yield Strength #1. SMvs1 (38000 pi Allowable Stress at
Foom Temp, 5C

M aterial ield Strength #2, SMY'52 IHEEI[]L'I pei 5000 o
Material Yield Strength #3, SMYS3 |359[]U pi Stress Range F_
Material Yield Strength #4. Skvs4  [35000 psi Reduction Factor, F
Material Yield Strenath #5, Skyss [25000 psi [ BS
kd aterial ield Strength #E, SMYSE |35E|[]D psi Level |-'“-"- 'I
Alloveable Strezz at Case #1, Shi i1 B000 pai ECH I1
Allowable Strezs at Caze #2, Shi I1 A000 pEi y ID_4
Allowable Strezs at Caze #3, Sh3 |1 SO00 pi MR 198
&llowable Stress at Caze #4, Shi |1 5000 psi :

; AT 0.05 i
Allowable Strezs at Caze #5, Shh |'| 5000 p3l
&llowable Stress at Caze #8, SHE I'l 5000 psi ¥ Pre 84 Edition

v RBipple Stops if Different " Ripple to the Component i llﬁl

Frew. Comp Mest: Eomp: 0K | Cancel | Help

Figure 3.4.5.7 - Anchor Component, Code Compliance Tab, Class 3

SMYS — In each of the fields for each of the active cases, the User must enter a
value for the specified Minimum Yield Strength of the pipe to be covered by the
Code Compliance. The default value is 35,000 psi to activate a case; the User
must go to Setup on the main menu, then Case Definition and then must place a
check mark in the Process this Case check box for the desired case.
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Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default value is 15,000 psi

Allowable Stress at Room Temperature, S; — In thisfield, the User must enter a
value for the alowable stress at room temperature based upon the piping materials
selected by the User. The default value is 15,000 psi.

Stress Range Reduction Factor, F— The User should enter the desired stress
range reduction factor, based upon the total number N of full temperature cycles
over total number of years during which system is expected to be in service, from
Table ND-3611.2 (e)-1. A default value of 1.0 will be assumed if the User does
not enter this factor.

Building Settlement - When the User places a check in the check box entitled
“BS’; TRIFLEX will perform the stress analysis considering the specified anchor
movements to be nonrepeated anchor movements. In other words, TRIFLEX
will treat the entered anchor movements as predicted building settlement and
TRIFLEX will apply equation (10a) rather than equation (10).

L evel — In accordance with ND-3611.1, the User may select one of the levels of
service from the drop down combo list in this field. The choices for the Stress
Limitsare A, B, C, or D. The default is Stress Limit A.

ECH - ASME CLASS 1 NB-3672.5 alows the use of the operating modulus to
determine the actual moments and forces. In this field, the User should enter the
ratio of the installed modulus of elasticity over the operating modulus of
elasticity. In order to generate the correct gress values, TRIFLEX will multiply
the calculated expansion stresses by this ratio. A default value of 1.0 will be
assumed if the User does not enter this factor.

Coefficient Y - The User should enter the desired “Y” factor, based upon the
piping codebook. A default value of 0.4 will be assumed if the User does not
enter this factor.

MTP - Mill Tolerance Percentage — The User may enter a value for the mill
tolerance in percentage of the wall thickness. The default is 12 1/2 percent.

MT - Mill Tolerance — The User may enter a vaue for the mill tolerance in
inches/ mm. The default is 0.05 inches or 1.27 mm.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.8 SPC1- Swedish Piping Code (Method 1, Section 9.4)

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “ Swedish
Piping Code (Method 1 Section 9.4) Compliance Data’. The fields in which data
can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 _ 0] x|

Types'Lu:ucatiu:unI InitiaIMvmts’HDtSI Fipe F'ru:upertiesl F'ru:u:essl Winda"Llnih:urml SoilLoad: Code Compliance I

Swedizh Piping [Method 1 - Section 9.4] Code Compliance Data
Allowable Hot Stress, T1 - [20000  psi Strenath Factor for I—1
circurferential welds, ZC
Allowable Haot Stressz, T2 I?_'[]EI[][] psi
; Strength factor for longitudinal I—
Allowable Hot Strezs, T3 IZ[]D[][] pal and zpiral welds, ZL 1
&llowable Hat Stress, T4 IZ[]D[][] psi Mill Tolerance, bt
- ¥ o .
Allowable Hat Stress, TS I‘[]D[]" pel 175 % II:I_I:IE i
Alloveable Hot Strezz, T I2[]D[][} psi
¥ Ripple Stopsz if Different [ Ripple to the Component # |0
Fres. Comp Mest: Comp: Ok | Cancel | Help

Figure 3.4.5.8 - Anchor Component, Code Compliance Tab, SPC1

The alowable stress data that can be entered by the User on this dialog is
requested on a case-by-case basis. In this release of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
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on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the alowable hot stress based upon the piping materials
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default value is 20,000 psi.

Strength Factor for Circumferential Welds, Z — The User should enter the
desired strength factor for Circumferential Welds as defined in the piping code. A
default value of 1.0 will be assumed if the User does not enter a numerical value
in this field.

Strength Factor for Longitudinal Welds, Z — The User should enter the desired
strength factor for Longitudina and Spiral Welds as defined in the piping code.
A default \alue of 1.0 will be assumed if the User does not enter a numerical
value in this field.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
in the field provided on the left or in inches / mm in the field provided on the
right. A numerical value may only be entered one of the two fields. The default
valueis 12 1/2 percent.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.9 SPC2- Swedish Piping Code (Method 2, Section 9.5)

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where all of the required data is to be entered is entitled “ Swedish
Piping Code (Method 2 Section 9.5) Compliance Data’. The fields in which data
can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 . 0] E]

Type.-’Lu:u:atiu:unI [ ritial Mvmt.-’Fh:utsI Pipe F'ru:upertiesl F'ru:u:essl Wind.n"Llnifnrml Soil Loads ~ Code Compliance I

Swedizh Piping [Method 2 - Section 9.5] Code Compliance Data

W ML ¥ P Strezz Bange Reduction I_I—
Ultimate Tensie Sherath Factor, FR
imate T enzile Streng I_ :
at room temperature, R 20000 g Dccasional Load Factor, K I'I 2

Allowable cold stezs, F1 lznnnn pi Strength factar for |1—

circumterential weldz, £
Allowable bot strezs #1, F2 lEEIEIIJEI pzi

Strengt_h factor for longitudinal I_I—
Alloiable bot stress #2, F2 Izn[][][u pzi and spiral welds, 2L
Allowmable hot ztress #3, F2 IE‘I][][][I pzi kdill Tolerance, bt

Sllowable ot stress #4.F2 1onpnn psi EE_ = ||:|_|:|5 in

Allowable hot ztresz #5, F2 IE‘U[][][I pzi
Allowable hot ztress #E, F2 IE‘U[][][I pzi

¥ Fipple Staps if Differant [ Fipple to the Component # |1

Frew Eamp I Hext: Eamp: I Ok | Cancel | Help

Figure 3.4.5.9 - Anchor Component, Code Compliance Tab, SPC2

M - When the User places a check in the check box entitled “M”; TRIFLEX will
perform the stress analysis using the aternate method of determining S
(allowable range of stress). The program will select the smaller of S0 and S0 as
calculated by equations 9:43 and 9:44 respectively.
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L - When the User places a check in the check box entitled “L”; TRIFLEX will
perform the stress analysis using the liberal equation in determining the
Allowable for Loads related to displacement [equation (9:40)].

P - When the User places a check in the check box entitled “P’, TRIFLEX will
perform the stress analysis using the dternate pressure term, as shown in
paragraph 9.5.3.2, in equations 9:37, 9:38, and 9:40.

RM —In this field, the User must enter a value for the Ultimate Tensile Strength
of the pipe a room temperature to be covered by the Code Compliance. The
default value is 35,000 psi.

Allowable Cold Stress, F1 — In this field, the User must enter a value for the
allowable stress at room temperature based upon the piping materials selected by
the User. The default value is 20,000 psi.

The alowable hot stress data that can be entered by the User on this diaog is
required on a case-by-case basis. In this release of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the alowable hot stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, F2 — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materials
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default value is 20,000 psi.

Stress Range Reduction Factor, FR — The User should enter the desired stress
range reduction factor, based upon the total number N of full temperature cycles
over total number of years during which the piping system is expected to be in
service. A default value of 1.0 will be assumed if the User does not enter this
factor.

Occasional Load Factor, K — The User can enter a value for the occasiona load
factor, if desired. A vaue of 1.15 should be entered for occasiona loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A value of 1.2
will be assumed, if the User does not specify the factor.

Strength Factor for Circumferential Welds, Z — The User should enter the
desired strength factor for Circumferential Welds as defined in the piping code. A
default value of 1.0 will be assumed if the User does not enter a numerical value
in this field.
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Strength Factor for Longitudinal Welds, 2 — The User should enter the desired
strength factor for Longitudinal and Spiral Welds as defined in the piping code.
A default value of 1.0 will be assumed if the User does not enter a numerical
valuein this field.

Mill Tolerance, Mt — The User may enter a value for the mill tolerance in percent
in the field provided on the left or in inches / mm in the field provided on the
right. A numerical value may only be entered one of the two fields. The default
valueis 12 1/2 percent.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.10 TBK5-6 - Norwegian General Rules for Piping System (Annex D
Alternative M ethod)

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required data is to be entered is entitled
“Norwegian Piping Code TBK 5 — 6 Alternative Method”. The fields in which
data can be entered in this data group are defined bel ow:

Anchor Data - Starting Coordinate: [0 .0 . 0] B x|
TypesLocation | |nitial Mvmt.-"Fh:utsI Fipe F'ru:upertiesl F'ru:u:essl "»-\-"inu:l.-"Llnifu:-rml Soil Loads Code Compliance I

Monwegian Piping TBE. 5-6 Alternative Method Code Compliance Data

Allowable Hot Stress, T1 (20000 pai Strength Factar for I_
: circumferential welds, ZC !
Allowable Haot Stress, T2 20000 ps

i Strength factor for longitudinal I—
Allowable Haot Stresz, T3 20000 pal and zpiral welds, ZL 1

Allowable Haot Stress, T4 |20000  pai Mill Tolerance, Mt

Allowable Hot Stress, TS (20000 pai 175 = o ||:|_|:|5 in
Allowable Hot Stress, TE [20000  psi

49499

]

¥ Ripple Stops if Different [ Ripple to the Compaorent # |0

Frew. Comp fewt: Eomp: 0k, | Cancel | Help

Figure 3.4.5.10 - Anchor Component, Code Compliance Tab, TBK 56

The alowable stress data that can be entered by the User on this dialog is
requested on a case-by-case basis. In this release of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the hot allowable stress
value for that particular load case. To activate a case, the User must go to Setup
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on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, § — In this field for each activated load case, the User
must enter a value for the alowable hot stress based upon the piping materials
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default value is 20,000 psi.

Strength Factor for Circumferential Welds, Z — The User should enter the
desired strength factor for Circumferential Welds as defined in the piping code. A
default value of 1.0 will be assumed if the User does not enter a numerical value
in this field.

Strength Factor for Longitudinal Welds, Z — The User should enter the desired
strength factor for Longitudinal and Spiral Welds as defined in the piping code.
A default value of 1.0 will be assumed if the User does not enter a numerical
value in this field.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
in the field provided on the left or in inches / mm in the field provided on the
right. A numerical value may only be entered one of the two fields. The default
valueis 12 1/2 percent.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.11 TBK5-6 - Norwegian General Rulesfor Piping System (Section 10.5)

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required data is to be entered is entitled
“Norwegian Piping TBK 5 — 6 (Method 2) Code Compliance Data’. Thefieldsin
which data can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0, 0, 0]

T_I,Ipe.-"Lu:u:atiu:unl Iritial Mvmt.-"Hu:utsI Fipe F"ru:upertiesl F'n:u:essl Wind.-"Llnif-:urml Soil Loads Code Compliance I

MHanmegian Fiping TEE. 5-6 [Method 2] Code Compliance Data

M : |1 W L M P Stresz Range Reduction ’—'
1

Factar, FR
ltimate Tenzile Strength I_ ;
at room temperature, Bid K] i Dccasional Load Factor, K I1 2

Allowable cold stress. F1 {20000 psi Strength factar for I_I_

circurferential weldzs, ZC
Allowable hot strezs $1, F2 120000 pzi

Strength factor faor longitudinal I—
Allawable hat strezs 82, F2 120000 pzi and spiral welds, ZL ]

Bllowable hot strezs #3, F2 | 20000 pil pill T olerance, Mt

Allowsable hot stress 84, F2 20000 pai I1_25_ ¥ oo I|:|_|:|5 i

Allowable haot stress 85, F2 | 20000 psi

LELRREL

Allowable haot stress 86, F2 | 20000 psi

v RBipple Stops if Different " Ripple to the Component i ilﬁl

Frew. Comp Mest: Eomp: 0K | Cancel | Help

Figure 3.4.5.11 - Anchor Component, Code Compliance Tab, TBK 5-6
Method 2

M - When the User places a check in the check box entitled “M”; TRIFLEX will
perform the stress analysis using the lower temperature equations for Sr

Lesser of:
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S=1251; +025f, or S =1 Rs —f2

Based on the corresponding information in Table 2 from the TBK5-6, 1990

Codebook.
Rs

1 = Carbon Steel - 290 N/mn?
2 = Austenitic Stainless Steel - 400 N/mn?
3 = Copper alloys, annealed - 150 N/mn?
4 = Copper aloys, cold worked - 100 N/mn?
5 = Aluminum - 130 N/mn?
6 = Titanium - 300 N/mn?

When the User leaves the check box entitled “M” unchecked or blank, TRIFLEX
will perform the stress analysis using the following equation for high
temperatures.

S =f (1,25 R + 0,25 Ry)

The default is with this check box checked — in other words, TRIFLEX uses the
lower temperature equations for S..

L - When the User places a check in the check box entitled “L”; TRIFLEX will
perform the stress analysis using the liberal equation in determining the
Allowable for Loads related to displacement [equation (9:35)]. The default is
with this check box checked — in other words, TRIFLEX defaults to using the
libera equation

P - When the User places a check in the check box entitled “P’, TRIFLEX will
perform the stress analysis using the aternate pressure term, as shown in
paragraph 9.5.3.2, in equations 9:32, 9:33, and 9:35. The default is with this
check box checked — in other words, TRIFLEX defaults to using the aternate
pressure term.

RM —In this field, the User must enter a value for the Ultimate Tensile Strength
of the pipe a room temperature to be covered by the Code Compliance. The
default value is 35,000 psi

Allowable Cold Stress, F1 — In this field, the User must enter a value for the
allowable stress at room temperature based upon the piping materials selected by
the User. The default value is 20,000 psi.
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The alowable hot stress data that can be entered by the User on this dialog is
required on a case-by-case basis. In this release of TRIFLEX, six cases can be
specified and processed one at a time or in combination. When the User has
elected to activate a load case, the User must specify the alowable hot stress
value for that particular load case. To activate a case, the User must go to Setup
on the main menu, then Case Definition and then must place a check mark in the
Process this Case check box for the desired case.

Allowable Hot Stress, F2 — In this field for each activated load case, the User
must enter a value for the allowable hot stress based upon the piping materias
selected by the User. Data can only be entered in an active field (one that is not
grayed out). The default value is 20,000 psi.

Stress Range Reduction Factor, FR — The User should enter the desired stress
range reduction factor, based upon the total number N of full temperature cycles
over total number of years during which the piping system is expected to be in
service. A default value of 1.0 will be assumed if the User does not enter this
factor.

Occasional Load Factor, K — The User can enter a value for the occasional load
factor, if desired. A vaue of 1.15 should be entered for occasional loads acting
less than 10 percent of the operating period and a value of 1.2 should be entered
for loads acting for less than one percent of the operating period. A vaue of 1.2
will be assumed, if the User does not specify the factor.

Strength Factor for Circumferential Welds, Z — The User should enter the
desired strength factor for Circumferential Welds as defined in the piping code. A
default value of 1.0 will be assumed if the User does not enter a numerical value
in this field.

Strength Factor for Longitudinal Welds, Z — The User should enter the desired
strength factor for Longitudinal and Spiral Welds as defined in the piping code.
A default value of 1.0 will be assumed if the User does not enter a numerica
value in this fidd.

Mill Tolerance, Mt — The User may enter avalue for the mill tolerance in percent
in the field provided on the left or in inches / mm in the field provided on the
right. A numerical value may only be entered one of the two fields. The default
valueis 12 1/2 percent.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.12 DNV —Submarine Pipeline System -DnV, 1981 Edition

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required data is to be entered is entitled “DnV

Rules for Submarine Pipeline Systems Compliance Data, 1981 Edition”. The
fields in which data can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 . 0] T x|

TypeLocation I Imitial bl vt /R otz I Fipe Properties I Frocessz l ‘wind/Uniform | Soil Loads  Code Compliance I
— Dt Rulesz far Submarnine Pipeling Systems Code Compliance Data, 1981 Edition—
Specific Material Yield Strength, F 20000 pzi
‘Weld Joint Factar, kK
Temperature Reduction Factor, KT
Hoop Strezz Design Factor, MH
Equivalent Stress Design Factor, HEF 1

Kill Talerance in Percent, MTP 125

1A

kil Talerance in Dimenszional Lait, MT 0

v RBipple Stops if Different " Ripple to the Component i llﬁl

Frew. Comp i et o 0K | Cancel | Help

Figure 3.4.5.12 - Anchor Component, Code Compliance Tab, DNV 1981

Specific Material Yield Strength, F— In this field, the User must enter a value
for the Specific Material Yield Strength of the pipe to be covered by the Code
Compliance. A default value of 35,000 psi will be assumed if the User does not
enter avalue.
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Weld Joint _Factor, KW — In this field, the User should enter the weld joint
factor for the welding process used in the manufacture of the pipe. A default
value of 1.0 will be assumed if the User does not enter a value.

Temperature Reduction Factor, KT — In these fields, the User should enter the
temperature reduction factor(s) applicable for this piping component. A default
value of 1.0 will be assumed if the User does not enter avalue.

Hoop Stress Design Factor, NH — The User should enter the desired hoop stress
design factor as defined in the piping code. A default value of 1.0 will be
assumed if the User does not enter a numerical value in this field.

Equivalent Stress Design Factor, NEP — The User should enter the desired
equivalent stress design factor as defined in the piping code. A default value of
1.0 will be assumed if the User does not enter a numerical value in this field.

Mill Tolerance in Percent, MTP — The User may enter a value for the mill
tolerance in percent in this field. The default value is zero percent. A numerical
value may only be entered in thisfield or in the following mill tolerance field, but
not both.

Mill Tolerance in Dimensional Unit, MT — The User may enter a value for the
mill tolerance in inches, mm or cm in this field. The default value is zero. A
numerical value may only be entered in thisfield or in the previous mill tolerance
field, but not both.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.13 DNV —Submarine Pipeline System -DnV, 1996 Edition

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required data is to be entered is entitled “DnV
Rules for Submarine Pipeline Systems Compliance Data, 1996 Edition”. The
fields in which data can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0, 0, 0]

TypeLocation I Imitial bl vt /R otz I Fipe Properties I Frocessz l ‘wind/Uniform | Soil Loads  Code Compliance I
— Dint Rulesz far Submarnine Pipeling Systems Code Compliance D ata, 1996 E dition—
Specific Material Yield Strength, F 20000 pzi
‘Weld Joint Factar, kK
Temperature Reduction Factor, KT
Hoop Strezz Design Factor, MH
Equivalent Stress Design Factor, HEF 1

Kill Talerance in Percent, MTP 125

1A

kil Talerance in Dimenszional Lait, MT 0 in

v RBipple Stops if Different " Ripple to the Component i llﬁl

Frew. Comp i et o 0K | Cancel | Help

Figure 3.4.5.13 - Anchor Component, Code Compliance Tab, DNV 1996

Specific Material Yield Strength, F— In this field, the User must enter a value
for the Specific Material Yield Strength of the pipe to be covered by the Code
Compliance. A default value of 35,000 psi will be assumed if the User does not
enter avalue.
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Weld Joint Factor, KW — In this field, the User should enter the weld joint
factor for the welding process used in the manufacture of the pipe. A default
value of 1.0 will be assumed if the User does not enter a value.

Temperature Reduction Factor, KT — In these fields, the User should enter the
temperature reduction factor(s) applicable for this piping component. A default
value of 1.0 will be assumed if the User does not enter a value.

Hoop Stress Design Factor, NH — The User should enter the desired hoop stress
design factor as defined in the piping code. A default value of 1.0 will be
assumed if the User does not enter a numerical value in this field.

Equivalent Stress Design Factor, NEP — The User should enter the desired
equivalent stress design factor as defined in the piping code. A default value of
1.0 will be assumed if the User does not enter a numerical value in this field.

Mill Tolerance in Percent, MTP — The User may enter a vaue for the mill
tolerance in percent in this field. The default value is zero percent. A numerica
value may only be entered in this field or in the following mill tolerance field, but
not both.

Mill Tolerance in Dimensional Unit, MT — The User may enter a value for the
mill tolerance in inches, mm or cm in this field. The default value is zero. A
numerical value may only be entered in this field or in the previous mill tolerance
field, but not both.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.14 DNV - Offshore Standard OS-F101 Submarine Pipeline System -
DnV, 2000 Edition

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

The data group where al of the required data is to be entered is entitled “OSF
101". The fields in which data can be entered in this data group are defined
below:

Anchor Data - Starting Coordinate: [0, 0,01

TypesLocation | |nitial Mvmt.-"Fh:utsI Fipe F'ru:upertiesl F'ru:u:essl "wind/Uniform | Soil Loads  Code Compliance I

OSF 101

S pecific: b aterial *vield Strenath, F 20000 pzi
Wwield Joint Factor, Khw
Temperature Beduction Factor, KT
Hoop Strezsz Deszsign Factor, MH

E quivalent Stresz Design Factor, HEP 1

Mill T alerance in Percent, MTF 12

1A

kill Tolerance in Dimenzional Uik, MT i} in

¥ Ripple Stops if Different [ Ripple to the Compaorent # |0

Frew. Comp I fewt: Eomp: 0k, | Cancel | Help

Figure 3.4.5.14 - Anchor Component, Code Compliance Tab, DNV 2000

Specific Material Yield Strength, F— In this field, the User must enter a value
for the Specific Material Yield Strength of the pipe to be covered by the Code
Compliance. A default value of 35,000 psi will be assumed if the User does not
enter avalue.
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Weld Joint Factor, KW — In this field, the User should enter the weld joint
factor for the welding process used in the manufacture of the pipe. A default
value of 1.0 will be assumed if the User does not enter a value.

Temperature Reduction Factor, KT — In these fields, the User should enter the
temperature reduction factor(s) applicable for this piping component. A default
value of 1.0 will be assumed if the User does not enter a value.

Hoop Stress Design Factor, NH — The User should enter the desired hoop stress
design factor as defined in the piping code. A default value of 1.0 will be
assumed if the User does not enter a numerical value in this field.

Equivalent Stress Design Factor, NEP — The User should enter the desired
equivalent stress design factor as defined in the piping code. A default value of
1.0 will be assumed if the User does not enter a numerical value in this field.

Mill Tolerance in Percent, MTP — The User may enter a vaue for the mill
tolerance in percent in this field. The default value is zero percent. A numerical
value may only be entered in this field or in the following mill tolerance field, but
not both.

Mill Tolerance in Dimensional Unit, MT — The User may enter a value for the
mill tolerance in inches, mm or cm in this field. The default value is zero. A
numerical value may only be entered in this field or in the previous mill tolerance
field, but not both.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify al subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.15 Polska Norma PN-79 / M -34033

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component

entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.

Anchor Data - Starting Coordinate: [0 .0, 0]

TypefLu:u:atiu:unI InitiaIMvmta’HDtsl Fipe P'ru:upertiesl F'ru:n:essl ‘wind/Uniform | Soil Load:  Code Compliance I

Puolzka Horma PH-79 # b-34033 Steam and water Piping Code Compliance Data
[T DT - Design Temperature iz Higher, [T HE S - wiarking Time abowe TO0.000 Frs
Em 138 e 51 |-| Mill Talerance
Percentage for C1
Reto 138 M A2 w2 I'I Iﬁ o
| & Fz(2ebo fvailable € Fzlle5ito, R10 25t Available] '
Fiz[2e5]ta 138 M A ™2 Delta |'I —LC2 - CA&, from Prop. Tab——
RafleSte 136 Nemm®2 x4 [ies [ L
R1[1eh]to 138 M dmm ™2 ~ Bending Method
| -Wwall Thickness ¥ 3 Mechanizal Bending
3 1 -t " £3- Electic Induction Bend
" I‘D— I bbb - Electne Induction Bending
i |IZI
L 0 | £ Dw-IntDia & Lt
Eq.17 uzed for allowable. [T Eg 20 [T Eq 21 [T Eg 22
Fiz[1eGto+d: IU M mm ™2

¥ Ripple Stops if Different

™ Ripple to the Companent # ilfl

ok | Help

Cancel | Spplu |

Figure 3.4.5.15 - Anchor Component, Code Compliance Tab, Polska Norma
DT - Design Temperature is Higher
This field is used to indicate that the design temperature is higher H) if the check
box is checked or lower (L) than the limit temperature for the pipe material if the
check box is unchecked.
HRS —Working Time above 100,000 hrs

This check box will be checked when the user should specify that the piping system
will have aworking time above 100,000 hrs.
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RM (psi, N/mn?, kg/cn?, N/mn?)

RM is the Specified Minimum Tensile strength (minima value) at room temperature
(Rn)-

Reto (psi, N/mn?, kg/en?, N/mnf)
RetoisReal Yield point (minimal value) at design temperature ( Ry, )-
Rz(2e5)to (psi, N/mn?, kg/en?, Nimm?)
Rz(2e5)to is the Specified Temporary Creep Strength (average value) at 2* 10° hoursin
Design temperature to ( Rz 105, )-
Rz(1e5)to (psi, N/mm?, kg/en?, N/mm?)
Rz(1e5)to is the Specified Temporary Creep Strength (average value) at 10° hoursin design
temperature ty (Ry105y,, )-
R1(1e5)to (psi, N/mn?, kg/en?, N/mn?)
R1(1e5)to isthe Specified Creep Strength limit (average value) with 1% permanent
elongation, at 10° hours and in design temperature t, ( Ri( 1051, )-
Z (Default: 1)
Strength factor of weld connection

1.0 - for seamless pipe

0.9 - for pipeswith longitudina double-sided wall

0.8 - for pipeswith longitudina one side weld as well as for pressure welded
M (Default: 0)

Pipe material (for reference, see table 2) shall be specified as:

0 - Boiler sted pipes
1 - Qudity pipes made from C.S. with specified impact strength
2 - Other C.S pipes
L (Default: 0)

101



TRIFLEX? Windows Chapter 3

Pressure level (for reference, see table 2) shall be specified as:

0 - pipes destined for pipeines where internal pressure and additional externa
loads occur.
1 - pipesdegtined for pipeines where only internal pressure occurs
Xland X2

Xland X2 is coefficients — accordingly to Table 2 (Chapter 8-Polish Code) — depending
on material grade (quality) and working conditions.

Mill Tolerance Percentagefor C1 (Default: 12.5%)
Mill tolerance specified as a percent.
Delta %

The maximum minus alowance for creep stress value in time of 2x10° hrs at design
temperature t,, (Rz(2e5)to)

C2—-CA, from Prop. Tab (in, mm, cm, mm)
C, - Allowance taking account at corrosion influence. For nonagressive water and
steam (with no solid particles, which can cause wall thickness abrasion - equals
C, =(0.3upto1.0mm)
X4
X4 = seetable 3 (Chapter 8 — Polish Code)
If working time is less than or equal to 100,000 hours X4 =1.65.
C3 (in, mm, cm, mm)

Allowance for wall thickness taking into account because of thinning during
bending process There are 3 options:

C3- Mechanical Bending
C3- Electric Induction Bending
C3- Input by User
Wall Thickness Equation
Dz —Ext. Dia— the thickness for wall pipe will be calculated using external diameter Dz

Dw — Int. Dia- the thickness for wall pipe will be calculated using internal diameter Dw
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Special Allowable

The user can specify 20, 21, or 22 to indicate the equation to be used to calculate the
alowable stress value.

Eq. 20
Equation (20) -For design conditions at indicated pipeline points for periodic materia creep
control.
Eq. 21
Equation (21) -For a case of maximum short-lived pressure or temperature increase.
Eq. 22
Equation (22) -For hydrostatic test.
Rz(1e5)to+dt
Rz(1e5)tot+dt Creep strength ( mean value) — when permanent elongation equals to 1%

in time of 10° hrs at design temperature torgt (Ry10° ) to+ x )
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3.4.5.16 SNIP 2.05-06-95 FSU Transmission Piping Code

For a piping system code compliance analysis to be processed, the User must enter
the necessary pipe materid data. To enter the required data, the User must click on
the Code Compliance tab at the top of the screen on the first component entered.
Upon clicking on the tab, a Code Compliance dialog will be presented to the User.

Anchor Data - Starting Coordinate: [0 .0 . 0] x|

TypesLocation I I mitial bMwmt/Rotz I Fipe Properties I F'ru:u:essl Wind Ll niform I Soil Loads Code Compliance I

SHIP 2.058-06-85 FSL Tranzmiszion Piping Code

— Load Factar

* |oads ae factored ™ |gads are nominal

— Loading Condition
" ahove ground " Under the ground

Coefficient for pipeling categamy from Section 2.3, Table 1, M

b aterial dependent reliability coefficient K1 from Section 3.3, Table 3

m!

b aterial dependent reliability coefficient K.2 from Section 3.3, Table 10 1
R eliability coefficient Fn for pipeline charactenstic Section 3.3, Table 11 1
Iltimate T enzile Strength, B1n I1 g M A ™2

“tield Shength, R2n |1 an M ™2

¥ Ripple Stops if Different [ Ripple to the Compaorent # |0

k., Cancel | Aoy | Help

Figure 3.4.5.16 - Anchor Component, Code Compliance Tab, SNIP
LF
Loading Factor. There are two options:
Loads are factored
L oads are nominal
The default option is “Loads are factored”

LC
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Loading Condition

There are two options:

- Above ground

- Under ground

The default option is “Above ground”.

M

Coefficient for pipeline category Sec 2.3 Table1- M

Thisfiled is used to specify the Coefficient for pipeline category Sec 2.3 Table 1.
K1l

Coefficient for pipeline category Sec 2.3 Table 1

This field is used to specify the materia dependent reliability coefficient (K1) Sec
8.3 Table 9.

K2
Material dependent reliability coefficient Sec8.3 Table 10 - K2

This fidd is used to specify the material dependent reliability coefficient (K2) Sec
8.3 Table 10.

KN
Reliability coefficient for pipeline characterigtic - KN

Thisfield is used to specify the reliability coefficient for pipeline characteristic (KN)
Sec 8.3 Table 11.

RIN

Ultimate Tensile Strength - Ry psi, N/mn?, kg/en?, N/mm?
Thisfield is used to specify the Ultimate Tensile Strength.

R2N

Yied Strength - Rz psi, N/mn#, kg/en?, Nfmm?

Thisfield is used to specify the Yield Strength.
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When creating a piping system using Fiberglass Reinforced Plastic Pipe the user needs to
select the M odeling Defaults dialog under the Setup command under the Main Menu.
Once the user has selected the Modeling Defaults screen, there are three changes that

3.4.5.17 Fiberglass Reinfor ced Plastic Pipe

need to be implemented:

1
2)
3)

Sdlect the “Includes Trandlational Pressure deformations’ box;

Change the Piping Code to read “BS7159- Fiberglass Reinforced Plastic Pipe”;

Sdlect the “Includes Rotational Pressure Deformation” box. The later two action
items tell TRIFLEX that the Bourdon Pressure Effect will be considered in the

™ Use masimum stress intensification factors in all cazes.
¥ Include rotational pressure deformations.

¥ Include translational pressure deformations.

™ Include pressure stiffening effects.

[ Multiple cases for displacement stress range.

D ety of Surounding Fluids iEE.4 b2
[T Sealevel I ft

anaysis.
Modeling Defaults |
Piping Code {B57159 - Glass Reinforced Plastic Piping Code =]

Spring Hanger b anufacturer !ED - Afs Technology _ll

™ Size spring hangers for all positive loads
™ Use middle 75% of available travel range to size spring hangers

IJzer Defined marimurm number of terations izn
allowed to zalve for non-linear restraints

Friction deviation tolerance & iEEI

b axirmum zpacing with rezpect to diameter iEI

[ritial Hode Mumber !5 Maode Increment IE

V¥ Specify the Yector from |ntersection Point to Exit Point on Elbow Dialog

Figure 3.4.5.17.1 — Modeling Default, FRP

Cancel | Help ||
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Note: Bourdon Pressure Effect-

The Bourdon pressure effect causes. straight pipes to displace along the x axis
(elongate) and bends to elongate along the line that connects the bend near and far
nodes. The Bourdon effect is always considered when plastic pipe is used. The
impact of the Bourdon effect can be appreciable in long pipe runs or high
pressures or large diameter bends (especially next to sensitive equipment). The
two Bourdon options that are available are:

Option #1 Include rotational pressure deformations

If the elbows or bends are fabricated using hot or cold bending then this
will cause a dight oval shape of the bend cross section. This will cause the bend
to straighten out when pressurized. Fixed end moments are associated with the
opening that do not exist when the original shape of the bend cross section is
circular.

Option #2 Include trandationa pressure deformation

If bend or elbow has a circular cross section such as a system that has
forged or welded fitting on the bend or elbow.

Bourdon Effect and TRIFLEX

TRIFLEX alows the user to control two effects of internal pressure. These are
the trandational deformation due to pressure, and INDEPENDENTLY, the
rotational deformation due to pressure. The latter comes to play within the
context of elbows. So, the user may control the trandational or the rotational
effects through the defaults screen.

With a bend, both in-plane directions participate because there is NO unique
preferred direction. Actualy, there are two, such as entry to the bend, and exit
fromit. Usually, programs take the entry and an in plane normal.

The next set isto build the piping model. As aways TRIFLEX starts each model
with an Anchor. However, under the Piping Properties of the Anchor dialog
screen, Reinforced Fiberglass pipe materia needs to be checked to do the BS-
7159 analysis.
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Anchor Data - Starting Coordinate: [0 .0 . 0]

T_I,Ipe.-"Lu:u:atiDn! Initial bvmt/Fotz  Fipe Froperties l F'ru:u:ess! Wind/niform | Soil Lu:uau:ls! Code Enmpliancel
Fipe Size Fipe M atenal |
Warninal Diarn, iE Ti i b aterial ILlser-Specified :j
Outside Diam. 5625 in Density [J067  bbsin"a ™ Heinforced Fibergiass
Fipe Sch. !STD vi
Wwigt/Unit Len. [4.437 | |bs/ft Foizzon Fatio ID.3
Thickness ID.EE i
|nzide Diam. !E.EIEE i T Inzulation 1
Corozion Ao, IEI i Material INDHE :-!
Denzit iEI b/t 3
e Thickness !U i
Lontent ———1 | sygt/lnitLen. [0 Ibs.ft
Specific: Gravity ll:l
wigt/Lnit Len. |0 Iz TOTAL *w'gtUnit Len, |4.4E? b=t
Ripple Size I Ripple Content Ripple taternial I Fipple Insulatinni
¥ Bipple Stops if Different " Ripple ta the Companent # l':'
k. I Cancel | Help

Figure 3.4.5.17.2 - Anchor Component, Pipe Properties Tab, FRP

Recent research has been conducted that shows that physical properties calculated
by using the equations given in BS 7159 are likely to yield properties
substantialy different in magnitude from those you will obtain from the
manufacturer of the FRP/GRP pipe you may be using. Therefore, it is highly
recommended that each user obtain these properties from the appropriate
FRP/GRP pipe manufacturer and use only these properties in the analysis of
FRP/GRP piping systems.

Pipe Density (Ibs/in®, N/mm?® 10%, g/cn?, kg/nt)

The user is to enter the density of the FRP/GRP materia as obtained from the
manufacturer.
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Anchor Data - Starting Coordinate: [0 .0 _ 0] ﬂ

T_I,IIZIE.-"LI:II:atiDHI InitiaIMvmta’HDtsl Fipe Froperties  Frocess Winda’Llnifu:urmI Sl Lu:uau:lsl Code Eu:umplianu:el

b aterial | IJzer-Specified |

Baze Temperature Im F

Case: #1 #2 Ha #4 #5 HE

Pressure [p ||:| ||:| IIJ IEI IEI p3ig

Temperature |70 |70 |70 |70 |70 |70 F

Ilze Installed
b odulus b = & = o &

Ilze Operating ol ' e e - -

P oduiluz

Eawial |32 |32 32 |a2 a2 [z m-PS|

Ehoop 75 |75 |75 |75 |75 |75 m-P5|
Gawhoop |08 |08 jos  joe  jos  |os S|

Exp |0 o o o [ [ in100f

Ripple Frocess | *' FRipple Stops if Different © Ripple to the Component # IEI

| 0k, I Cancel | Help

Figure 3.4.5.17.3 - Anchor Component, Process Tab, FRP
Pressure (psig, k-N/n?, kg/en?, bars)
Modulus of Elasticity
Eaxial (m-PSI, k-N/rf? x 10°®, m-kg/en?, m-N/mn)

The user is to enter the modulus of elasticity in the axial direction of the Fiber
Reinforced Plastic Pipe being modeled.

Ehoop (mPSI, k-N/m? x 10°, mkg/en?, m-N/mn7)

The user is to enter the modulus of elasticity in the circumferentia (hoop)
direction of the Fiber Reinforced Plastic Pipe being modeled.

Gax/hoop (mPSI, k-N/m? x 10°, mkg/en?, m-N/mn7)

The user is to enter the modulus of elastic shear between the radial and the hoop
directions of the Fiber Reinforced Plastic Pipe being modeled, as it pertains to
torsion.
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Coefficient of Expansion

Exp (in/200 ft, mm/m, cm/100 m, mm/m)

The coefficient of expansion is to reflect the amount of growth per unit length of
pipe. This vaue is available from the FRP/GRP pipe vendor’s catalog. While
modeling a fiber reinforced plastic piping system you may only specify T1 in the
load case combinations field on the case data screen.

The following guidelines may assist you in properly anayzing your piping
systems:

1. The design temperature change for noninsulated pipe systems containing
liquids is generally recommended to be eighty-five (85) percent of the difference
between the ambient temperature and the process temperature.

2. The design temperature change for non insulated pipe systems containing
gases is generaly recommended to be eighty (80) percent of the difference
between the ambient temperature and the process temperature.

3. The design temperature change for insulated pipe systems containing
liquids or gases is generally recommended to be one hundred (100) percent of the
difference between the ambient temperature and the process temperature.

4. For piping systems operating a temperatures above the ambient
temperature, your base temperature should be taken to be the lowest encountered
ambient temperature.

5. For piping systems operating at temperatures below the ambient
temperature, your base temperature should be taken to be the highest encountered
ambient temperature.

6. The coefficient of expansion for unlined FRP/GRP piping varies between
1.7 and 2.5 times that of carbon steel depending on the type of reinforcement in
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the pipe wall. Obtain the proper coefficient of exparsion from the manufacturer
of the FRP/GRP pipe you are using.

7. The coefficient of expansion for lined FRP/GRP piping systems operating
at arelatively low temperature (40 degrees C) is found to be significantly higher
than that for unlined FRP/GRP pipe. As the operating temperature increases to 60
degrees C, the effect of the PVC lining decreases. At 60 degrees C and above, the
influence of the PV C lining can be ignored.

Poisson'sratio

Thisratio is defined by the formula:

axial stress ) . hoop stress
————— & Pois ratio § 1100p siress

Eaxial Ehoop

Axial strain

For FRP/GRP pipe, the flexibility and stress intensification factors for smooth and
mitered bends are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

For FRP/GRP pipe, the flexibility and stress intensification factors for smooth ard
mitered bends are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

For FRP/GRP pipe, the flexibility and stress intensification factors for molded and
fabricated tees are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

A piping system may consist of both fiberglass reinforced plastic pipes as well as metal
(isotropic) pipes. In such cases, take care to change properties at the point where the
trangition occurs. The applicable stresses for the steel pipes will be found in the stress
report following the forces and moments reports and the applicable stresses for the
fiberglass reinforced plastic pipes will be found in the BS 7159 Code Compliance report
following the standard outpui.

Remember thet it is highly recommended that you contact the manufacturer of the
fiberglass reinforced plastic pipes that you are using in your piping system for the exact
values for the properties you must use to obtain an accurate piping analysis!

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.
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The data group where al of the required data is to be entered is entitled “DnV
Rules for Submarine Pipeline Systems Compliance Data, 1981 Edition”. The
fields in which data can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 . 0] } x|

T_I,Ipe.-"Lu:u:atiu:unl Iritial Mvmt.-"Hu:utsI Fipe F"ru:upertiesl F'n:u:essl ‘wind/Uniform | Soil Loads  Code Compliance I

BS 71539: 1389 - Britizh Standard Code

Diesign Stress IEDEIEIEI pzi
Dezign Strain IEI.EIEIEIEIE

Type

7

v RBipple Stops if Different " Ripple to the Component i ilﬁl

Frew. Comp Mext. Comp. 0K | Cancel | Help

Figure 3.4.5.17.4 - Anchor Component, Code Compliance Tab, FRP

Design Stress (psi, k-N/nf, kglen?, N/mn?)

The design stress to be entered by the user is the numeric value of the Maximum
Combined Stress as obtained from the FRP/GRP pipe manufacturer.

Design Strain (Unit less)

The design strain (,n) to be entered by the user is the numeric value of the
maximum allowed strain as obtained from the FRP/GRP pipe manufacturer. The
sum of the circumferential strain induced by pressure and the circumferential
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tensile strain resulting from the longitudinal compressive stress induced by
temperature change shall not exceed the design strain.

Laminate Type (1,20r3)

For specific details concerning the laminate types, please consult the BS 7159
Code for the Design and Construction of Glass Reinforced Plastics Piping
Systems for Individual Plants or Sites. Section four of BS 7159 describes the
three types of laminates and section seven of BS 7159 describes the flexibility
factors and stress intensification factors for bends and branch connections for
each laminate type.

Laminate Type 1 - All chopped strand mat (CSM) construction with an internal
and an external surface tissue reinforced layer.

Laminate Type 2 - Chopped strand mat (CSM) and woven roving (WR)
construction with an internal and an external surface tissue reinforced layer.

Laminate Type 3 - Chopped strand mat (CSM) and multi-filament roving
construction with an internal and an external surface tissue reinforced layer.
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3.4.5.18 UKOOA- UK Offshore Operator Association

When creating a piping system using Fiberglass Reinforced Plastic Pipe the user needs to
select the Modeling Defaults dialog under the Setup command under the Main Menu.
Once the user has selected the Modeling Defaults screen, there are three changes that
need to be implemented:

4) Change the Piping Code to read “BS7159- Fiberglass Reinforced Plastic Pipe’;
5) Select the “Includes Trandational Pressure deformations’ box;
6) Select the “Includes Rotational Pressure Deformation” box. The later two action

items tell TRIFLEX that the Bourdon Pressure Effect will be considered in the
analysis.

Modeling Defaults x|
Piing e [ - |

[ Use maximum stress intensification factars in all cases.

¥ Include rotational pressure deformations.
¥ Include translational pressure defarmations.
[ Include pressure stiffening effects.

[ Multiple cases for displacement stress 1ange.

Density of Surrounding Fluids |E2.4 Ib/f"3
[T Sealevel | ft

Spring Hanger M anufacturer IED - Add Technalogy ;i

™ Size spring hangers for all positive loads
[ Use middle 75 of avaiable travel range to size spring hangers

Uzer Defined maxinum number of iterations izn
allowed to solve for non-linear restraints

Friction deviation talerance % |2D

bd axirnurn spacing with respect to diameter ID

Initial Mode Humber |5 MNode Increment |5

V¥ Specify the Wector from Intersection Point to Exit Point on Elbow Dialog

(1] I Cancel | Help I

Figure 3.4.5.18.1 — Modeling Default, FRP

Note: Bourdon Pressure Effect-
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The Bourdon pressure effect causes. straight pipes to displace along the x axis
(elongate) and bends to elongate along the line that connects the bend near and far
nodes. The Bourdon effect is always considered when plastic pipe is used. The
impact of the Bourdon effect can be appreciable in long pipe runs or high
pressures or large diameter bends (especialy next to sensitive equipment). The
two Bourdon options that are available are:

Option #1 Include rotational pressure deformations

If the elbows or bends are fabricated using hot or cold bending this will
cause a dlight ovalization of the bend cross section. This will cause the bend to
straighten out when pressurized. Fixed end moments are associated with the
opening that do not exist when the original shape of the bend cross section is
circular.

Option #2 Include trand ational pressure deformation

If bend or elbow has a circular cross section such as a system that has
forged or welded fitting on the bend or elbow.

Bourdon Effect and TRIFLEX

TRIFLEX alows the user to control two effects of internal pressure. These are
the trandational deformation due to pressure, and INDEPENDENTLY, the
rotational deformation due to pressure. The latter comes to play within the
context of elbows. So, the user may control the trandational or the rotational
effects through the defaults screen.

With a bend, both in-plane directions participate because there is NO unique
preferred direction. Actualy, there are two, such as entry to the bend, and exit
fromit. Usualy, programs take the entry and an in-plane normal.

The next set is to build the piping model. As aways TRIFLEX starts each model
with an Anchor. However, under the Piping Properties of the Anchor dialog
screen, Reinforced Fiberglass pipe materia needs to be checked to do the BS-
7159 analysis.
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Anchor Data - Starting Coordinate: [0 .0 . 0]

T_I,Ipe.-"Lu:u:atiDn! Initial bvmt/Fotz  Fipe Froperties l F'ru:u:ess! Wind/niform | Soil Lu:uau:ls! Code Enmpliancel

Fipe Size Fipe M atenal |
Warninal Diarn, iE Ti i b aterial ILlser-Specified :j
Outside Diam. 5625 in Density [J067  bbsin"a ™ Heinforced Fibergiass
Fipe Sch. !STD vi
Wwigt/Unit Len. [4.437 | |bs/ft Foizzon Fatio ID.3
Thickness ID.EE i
|nzide Diam. !E.EIEE i T Inzulation 1
Corozion Ao, IEI i Material INDHE :-!
Denzit iIZI b/t 3
e Thickness !U i
Lontent wigt/Unit Len, [0 Ibs.ft
Specific: Gravity ll:l
wigt/LInit Len. {0 b Af TOTAL *wgt/Unit Len. |4.4E!? Ibs
Ripple Size I Ripple Content Ripple taternial I Fipple Insulatinni

¥ Bipple Stops if Different

" Ripple ta the Companent #

o |

Cancel | Help

Figure 3.4.5.18.2 - Anchor Component, Pipe Properties Tab, FRP

Recent research has been conducted that shows that physical properties calculated
by using the equations given in BS 7159 are likely to yield properties
substantially different in magnitude from those you will obtain from the
manufacturer of the FRP/GRP pipe you may be using. Therefore, it is highly
recommended that each user obtain these properties from the appropriate
FRP/GRP pipe manufacturer and use only these properties in the analysis of

FRP/GRP piping systems.

Pipe Density

(Ibs/in®, N/mm?® 10%, g/cn?, kg/nt)

The user is to enter the density of the FRP/GRP materia as obtained from the

manufacturer.
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Anchor Data - Starting Coordinate: [0 .0 _ 0] ﬂ

T_I,IIZIE.-"LI:II:atiDHI InitiaIMvmta’HDtsl Fipe Froperties  Frocess Winda’Llnifu:urmI Sl Lu:uau:lsl Code Eu:umplianu:el

b aterial | IJzer-Specified |

Baze Temperature Im F

Case: #1 #2 Ha #4 #5 HE

Pressure [p ||:| ||:| IIJ IEI IEI p3ig

Temperature |70 |70 |70 |70 |70 |70 F

Ilze Installed
b odulus b = & = o &

Ilze Operating ol ' e e - -

P oduiluz

Eawial |32 |32 32 |a2 a2 [z m-PS|

Ehoop 75 |75 |75 |75 |75 |75 m-P5|
Gawhoop |08 |08 jos  joe  jos  |os S|

Exp |0 o o o [ [ in100f

Ripple Frocess | *' FRipple Stops if Different © Ripple to the Component # IEI

| 0k, I Cancel | Help

Figure 3.4.5.18.3 - Anchor Component, Process Tab, FRP
Pressure (psig, k-N/n?, kg/en?, bars)
Modulus of Elasticity
Eaxial (m-PSI, k-N/n? x 10°®, m-kg/en?, m-N/mn)

The user is to enter the modulus of elasticity in the axial direction of the Fiber
Reinforced Plastic Pipe being modeled.

Ehoop (mPSI, k-N/m? x 10°, mkg/en?, m-N/mn7)

The user is to enter the modulus of easticity in the circumferential (hoop)
direction of the Fiber Reinforced Plastic Pipe being modeled.

Gax/hoop (mPSI, k-N/m? x 10°, mkg/en?, m-N/mn7)

The user is to enter the modulus of elastic shear between the radial and the hoop
directiors of the Fiber Reinforced Plastic Pipe being modeled, as it pertains to
torsion.
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Coefficient of Expansion

Exp (in/200 ft, mm/m, cm/100 m, mm/m)

The coefficient of expansion is to reflect the amount of growth per unit length of
pipe. This value is available from the FRP/GRP pipe vendor’'s catalog. While
modeling a fiber reinforced plastic piping system you may only specify T1 in the
load case combinations field on the case data screen.

The following guidelines may assist you in properly analyzing your piping
systems:

1. The design temperature change for noninsulated pipe systems containing
liquids is generally recommended to be eighty-five (85) percent of the difference
between the ambient temperature and the process temperature.

2. The design temperature change for non insulated pipe systems containing
gases is generaly recommended to be eighty (80) percent of the difference
between the ambient temperature and the process temperature.

3. The design temperature change for insulated pipe systems containing
liquids or gases is generally recommended to be one-hundred (100) percent of the
difference between the ambient temperature and the process temperature.

4. For piping systems operating at temperatures above the ambient
temperature, your base temperature should be taken to be the lowest encountered
ambient temperature.

5. For piping systems operating at temperatures below the ambient
temperature, your base temperature should be taken to be the highest encountered
ambient temperature.

6. The coefficient of expansion for unlined FRP/GRP piping varies between
1.7 and 2.5 times that of carbon steel depending on the type of reinforcement in
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the pipe wall. Obtain the proper coefficient of expansion from the manufacturer
of the FRP/GRP pipe you are using.

7. The coefficient of expansion for lined FRP/GRP piping systems operating
at arelatively low temperature (40 degrees C) is found to be significantly higher
than that for unlined FRP/GRP pipe. As the operating temperature increases to 60
degrees C, the effect of the PVC lining decreases. At 60 degrees C and above, the
influence of the PV C lining can be ignored.

Poisson'sratio

Thisratio is defined by the formula:

axial stress ) . hoop stress
————— & Pois ratio § 1100p siress

Eaxial Ehoop

Axial strain

For FRP/GRP pipe, the flexibility and stress intensification factors for smooth and
mitered bends are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

For FRP/GRP pipe, the flexibility and stress intensification factors for smooth and
mitered bends are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

For FRP/GRP pipe, the flexibility and stress intensification factors for molded and
fabricated tees are calculated by TRIFLEX based upon the guidelines provided in BS
7159 as follows:

A piping system may consist of both fiberglass reinforced plastic pipes as well as metal
(isotropic) pipes. In such cases, take care to change properties at the point where the
transition occurs. The applicable stresses for the steel pipes will be found in the stress
report following the forces and moments reports and the applicable stresses for the
fiberglass reinforced plastic pipes will be found in the BS 7159 Code Compliance report
following the standard outpui.

Remember that it is highly recommended that you contact the manufacturer of the
fiberglass reinforced plastic pipes that you are using in your piping system for the exact
values for the properties you must use to obtain an accurate piping analysis!

For a piping system code compliance analysis to be processed, the User must
enter the necessary pipe material data. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component
entered. Upon clicking on the tab, a Code Compliance dialog will be presented to
the User.
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The data group where al of the required data is to be entered is entitled “DnV
Rules for Submarine Pipeline Systems Compliance Data, 1981 Edition”. The
fields in which data can be entered in this data group are defined below:

Anchor Data - Starting Coordinate: [0 .0 . 0]

Typedlocation | Initial M'-.fmt.-"Hn:ntsl Fipe F'rn:npertiesl F'rn:n::essl wind/Uniform | Soil Loads  Code Compliance I

LkO0A

Design Stress |2EIEIEIEI pl
Dezign Strain |I:I.I:IEIEII]2
Type l'l

¥ Ripple Stops if Differant [ Ripple ta the Component # |0

Pres. Cormp I Mext. Comp. Ok | Cancel | Help

Figure 3.4.5.18.4 - Anchor Component, Code Compliance Tab, FRP

Design Stress (psi, k-N/n?, kg/en?, N/mn)

The design stress to be entered by the user is the numeric value of the Maximum
Combined Stress as obtained from the FRP/GRP pipe manufacturer.

Design Strain (Unit less)
The design strain (,n) to be entered by the user is the numeric vaue of the

maximum allowed strain as obtained from the FRP/GRP pipe manufacturer. The
sum of the circumferential strain induced by pressure and the circumferential
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tensile strain resulting from the longitudinal compressive stress induced by
temperature change shall not exceed the design strain.

Laminate Type (1,20r3)

For specific details concerning the laminate types, please consult the BS 7159
Code for the Design and Construction of Glass Reinforced Plastics Piping
Systems for Individual Plants or Sites. Section four of BS 7159 describes the
three types of laminates and section seven of BS 7159 describes the flexibility
factors and stress intensification factors for bends and branch connections for
each laminate type.

Laminate Type 1 - All chopped strand mat (CSM) construction with an internal
and an external surface tissue reinforced layer.

Laminate Type 2 - Chopped strand mat (CSM) and woven roving (WR)
construction with an internal and an external surface tissue reinforced layer.

Laminate Type 3 - Chopped strand mat (CSM) and multi-filament roving
construction with an internal and an external surface tissue reinforced layer.
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3.4.5.19 BS8010 Code Compliance

For a piping system code compliance analysis to be processed, the User must
enter the necessary data on the Code Compliance dialog. To enter the required
data, the User must click on the Code Compliance tab at the top of the screen on
the first component modeled in the piping system. Upon clicking on the tab, the
BS8010 Piping Code Compliance dialog will be presented to the User.

The data group in which the required data is to be entered is entitled “BS3010
Code for Pipelines Compliance Data’. The fields in which data can be entered in
this dialog are defined below:

Anchor Data - Starting Coordinate: [0 .0 _ 0] B 5]

Tope/Location | [nitial M'-.-'mt.-"HDtSI Pipe F'ru:upertiesl F'ru:u:essl "wind/Uniform | Soil Loadz  Code Compliance I

Britizh Standard 8010 Code for Pipelines Compliance Data

Specific Matenal Yield Strength, Sy 35000 pzi
Hoop Stresz Design Factor, FOH
Equivalent Stress Deszign Factar, FD

kil Tolerance in Percent, MTP

11T

kil Tolerance in Dimensional Unit, kT ]

¥ Ripple Stops if Different [ Fipple to the Companent # |1

0k, | Cancel | Help

Figure 3.4.5.19 - Anchor Component, Code Compliance Tab, BS 8010

SMYS - In this field, the User must enter a value for the Specified Minimum
Yield Strength of the pipe to be covered by the Code Compliance. If the User
does not enter a value in this field, TRIFLEX will assume the default value of
35,000 ps for the SMYS.
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Hoop Stress Design Factor, FDH — In this field, the User should enter the Hoop
Stress Design Factor (FDH) as described in the BS8010 Code for Pipelines. If the
User does not enter a value in this field, TRIFLEX will assume the default value
of 1.0.

Equivalent Stress Design Factor, FD — In this field, the User should enter the
Equivalent Stress Design Factor (FD) as described in the BS8010 Code for
Pipelines. If the User does not enter a value in this field, TRIFLEX will assume
the default value of 1.0.

Mill Tolerance in Percent, MTP — The User may enter a vaue for the mill
tolerance in percent in thisfield. The default is 12 1/2 percent. Thisfield will be
grayed out if the User enters mill tolerance in a fixed amount in the following
field.

Mill Tolerance in Dimensional Units, MT — The User may enter a value for the
mill tolerance in inches / mm. There is no assumed default value in this field.
This field will be grayed out if the User enters mill tolerance as a percentage of
the entered wall thickness in the previous field.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify al subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.20 NPD Guidelinesfor Submarine Pipelinesand Risers

For a piping system code compliance analysis to be processed, the User must enter the
necessary data on the Code Compliance dialog. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component modeled
in the piping system. Upon clicking on the tab, the Submarine Pipelines and Risers
Norvegian Petroleum Directorate for Piping Code Compliance dialog will be presented
to the User.

The data group in which the required data is to be entered is entitled ‘Norvegian
Petroleum Directorate for Submarine Pipelines and Risers” Code for Pipelines
Compliance Data’. The fields in which data can be entered in this dialog are defined
below:

Anchor Data - Starting Coordinate: [0 .0 . 0] T x|

TypeLocation I Imitial bl vt /R otz I Fipe Properties I Frocessz l ‘wind/Uniform | Soil Loads  Code Compliance I
—— Maonmeqgian Petroleum Directorate for Submarine Pipelines and Rizers——
Specific Material Yield Strength, F 20000 pzi
Wwield Jaint Factar, K
Temperature Reduction Factor, KT
Hoop Strezz Design Factor, MH
Equivalent Stress Design Factor, HEF 1

Kill Talerance in Percent, MTP 125

1A

kil Talerance in Dimenszional Lait, MT 0 in

v RBipple Stops if Different " Ripple to the Component i llﬁl

k. | Cancel | Help

Figure 3.4.5.20 - Anchor Component, Code Compliance Tab, NPD
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Specific Material Yield Strength, F — In this field, the User must enter a value for the
Specific Material Yield Strength of the pipe to be covered by the Code Compliance. A
default value of 20,000 psi will be assumed if the User does not enter a value.

Weld Joint Factor, KW — In this field, the User should enter the weld joint factor for the
welding process used in the manufacture of the pipe. A default value of 1.0 will be
assumed if the User does not enter a value.

Temperature Reduction Factor, KT — In these fields, the User should enter the
temperature reduction factor(s) applicable for this piping component. A default value of
1.0 will be assumed if the User does not enter a value.

Hoop Stress Design Factor, NH — The User should enter the desired hoop stress design
factor as defined in the piping code. A default value of 1.0 will be assumed if the User
does not enter anumerical value in thisfield.

Equivalent Stress Design Factor, NEP — The User should enter the desired equivalent
stress design factor as defined in the piping code. A default value of 1.0 will be assumed
if the User does not enter a numerical value in this field.

Mill Tolerance in Percent, MTP — The User may enter a vaue for the mill tolerance in
percent in this field. The default value is zero percent. A numerical value may only be
entered in this field or in the following mill tolerance field, but not both.

Mill Tolerance in Dimensional Unit, MT — The User may enter a value for the mill
tolerance in inches, mm or cm in this field. The default value is zero. A numerical value
may only be entered in this field or in the previous mill tolerance field, but not both.

Ripple — When the User has modified one or more data entries on the Code Compliance
dialog, the User can instruct TRIFLEX to nodify all subsequent occurrences of these
data entries that are in an unbroken series from the origina revision forward by pressing
the Ripple button.
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3.4.5.21 Statoil Design, Specifications Offshore Pipeline Systems

For a piping system code compliance analysis to be processed, the User must enter the
necessary data on the Code Compliance dialog. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component modeled
in the piping system. Upon clicking on the tab, the "Design, Specification Offshore
Installations-Offshore Pipeline Systems -F-SD-101", 1987 by Statoil for Piping Code
Compliance dialog will be presented to the User.

The data group in which the required data is to be entered is entitled *Statoil
Specification Offshore Pipeline Systems” Code for Pipelines Compliance Data’. The
fields in which data can be entered in this dialog are defined below:

Anchor Data - Starting Coordinate: [0 .0 . 0] x|

TypesLocation | |nitial Mvmt.-"Fh:utsI Fipe F'ru:upertiesl F'ru:u:essl "wind/Uniform | Soil Loads  Code Compliance I
Statail Dezign, Specifications Offshare Pipeline Syztems

S pecific: b aterial *vield Strenath, F 20000 pzi

‘wield Jaoint Factaor, i

Temperature Beduction Factor, KT

Hoop Strezsz Deszsign Factor, MH

E quivalent Stresz Design Factor, HEP 1

Mill T alerance in Percent, MTF 12

1A

kill Tolerance in Dimenzional Uik, MT i} in

¥ Ripple Stops if Different [ Ripple to the Compaorent # |0

Frew. Comp Mext. Comp. 0k, | Cancel | Help

Figure 3.4.5.21 - Anchor Component, Code Compliance Tab, STOL
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Specific Material Yield Strength, F— In this field, the User must enter a value
for the Specific Material Yield Strength of the pipe to be covered by the Code
Compliance. A default value of 20,000 psi will be assumed if the User does not
enter avaue.

Weld Joint Factor, KW — In this field, the User should enter the weld joint
factor for the welding process used in the manufacture of the pipe. A default
value of 1.0 will be assumed if the User does not enter a value.

Temper ature Reduction Factor, KT — In these fidds, the User should enter the
temperature reduction factor(s) applicable for this piping component. A default
value of 1.0 will be assumed if the User does not enter a value.

Hoop Stress Design Factor, NH — The User should enter the desired hoop stress
design factor as defined in the piping code. A default value of 1.0 will be
assumed if the User does not enter a numerical value in this field.

Equivalent Stress Design Factor, NEP — The User should enter the desired
equivalent stress design factor as defined in the piping code. A default value of
1.0 will be assumed if the User does not enter a numerical value in this field.

Mill Tolerance in Percent, MTP — The User may enter a value for the mill
tolerance in percent in this field. The default value is zero percent. A numerical
value may only be entered in this field or in the following mill tolerance field, but
not both.

Mill Tolerance in Dimensional Unit, MT — The User may enter a value for the
mill tolerance in inches, mm or cm in this field. The default \alue is zero. A
numerical value may only be entered in this field or in the previous mill tolerance
field, but not both.

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.5.22 European Standard prEN 13480-3

For a piping system code compliance analysis to be processed, the User must enter the
necessary data on the Code Compliance dialog. To enter the required data, the User must
click on the Code Compliance tab at the top of the screen on the first component modeled
in the piping system. Upon clicking on the tab, the "European Code prEN 13480-3", the
Piping Code Compliance dialog will be presented to the User.

The data group in which the required data is to be entered is entitled “Euro Piping Code
Compliance Data’. The fields in which data can be entered in this dialog are defined
below:

Anchor Data - Starting Coordinate: [0 .0 . 0] ' x|

T_I,Ipe.-"Lu:u:atiu:unl Iritial Mvmt.-"Hu:utsI Fipe F"ru:upertiesl F'n:u:essl Wind.-"Llnif-:urml Soil Loads Code Compliance I

Euro Piping Code Compliance D ata
Jairtt Factar, E |1 Stress Range Reduction Factor (12.1.3.2], U |‘I

Alloveable Cold Strezs, SC 138 M mm ™2 Joint Cosflicient (4, 5, 2 I1—

&llowsble Hat Stress, SH1  [13g 2
et Ozcazional Load Factar(12.3.3], K I1 2

kill Tolerance, bt

&lloweable Hat Stess, SH2  |138 M i "2
Allowable Hat Stress, SH3 |24 (A—

Allowable Hot Stress, SH4 [15 NP 125 % oar l'l mm

Allowveable Hat Stresz, SHS  |1238 MAmm™2 ™ Quer1200
Alloweable Hot Stresz, SHE [ 20 M A ™2

v RBipple Stops if Different " Ripple to the Component i ilﬁl

Frew. Comp Mest: Eomp: 0K | Cancel | Help

Figure 3.4.5.22 - Anchor Component, Code Compliance Tab, EUROCODE

Minimum Cold Stress (f¢)

The basic material allowable stress value at room temperature.
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Maximum Hot Stress (fi)

The material alowable stress at temperature consistent with the loading under
consideration.

Stress Range Reduction Factor U

The stress range reduction factor for cyclic conditions for total number N of full
temperature cycles over total number of years during which system is expected to
be in service from Table 12.1.3-1

Occasional Load Factor k

Factor specified by the analyst, based upon the duration of the occasional loads
(12.3-3)

Joint Coefficient Z

The joint coefficient z shall be used in the caculation of the thickness of
components which include one of several butt welds, other than circumferential
(4.5

Mill Tolerance
Manufacturer mill tolerance in percent or millimeters.
Temp Over 120°C

If the design temperature is above 120° C the User must check this check box

Ripple — When the User has modified one or more data entries on the Code
Compliance dialog, the User can instruct TRIFLEX to modify all subsequent
occurrences of these data entries that are in an unbroken series from the original
revision forward by pressing the Ripple button.
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3.4.6 Discussion of Anchor Component, Soil Load Tab

Anchor Daka

TupefLoceicn | kel iR | Fips Propeaniss | Process | wing Loss S0 Loads | oo Campiiance|

=IHgng T Usemehod spedieg nASME B311 " LiarDefingd Loads and SHnes ses
AHE BI11 Appends W Soll Parameters
Ciansiy bt Backil | =l

Load Coeficent I D= pth in Trench 'idh in
Horzoetel Sifirece Fackar Aolal Frickon Coaficent

Tabia of 3ol Lagcls and Sitkessas

Aol Frickon Co=Hice=n) L Yerice boad L b=iin

=ainl T Latepal Timnayersallp Transuversa Doy
Mot Sithess | Momi Sifese | fhed SHmess  Meml Siimess
inches Bs/MPE | dhches s | inches B eches. Bt
| | | | | I | I
| | [ | | f | |
| | | | | I | |
| | | | | I | I

Fipnle

or | cancal | . | Hep |

Figure 3.4.6 — Anchor Component, Soil Load Tab

For every piping system where soil loading is to be considered, the User must
enter the soil related data. To enter the required data, the User must click on the
Soil Loads tab at the top of the screen on the first component on which the soil
loads are to be applied. Upon clicking on the tab, a Soil Loads dialog will be
presented to the User.

The data is organized in related data groups on this dialog. On the first line of the
Soil Loads dialog, TRIFLEX provides three radio buttons for the User to select
from. The default is“None’. If the User wishes to consider Soil Loads, the User
can select between the middle radio button and the right radio button. Each radio
button and resultant option is explained in the following text.

If the User selects the left most radio button (“None™), all fields on the dialog will
be grayed out and inaccessible by the User.

If the User selects the middle radio button (Use method specified in ASME
B31.1), al the fields in the ASME B31.1 Appendix VII Soil Parameters data
group will be made active and available for data entry. Immediately below the
three radio buttons, a data group entitled “ASME B31.1 Appendix VII Soil
Parameters’ will be available for User data entry. The data group entitled Table
of Soil Loads and Stiffness will be grayed out and inaccessible for data entry.

If the User selects the right most radio button (User Defined Loads and
Stiffness’), al the fields in the Table of Soil Loads and Stiffness data group will
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be made active and available for data entry. The data group entitled “ASME
B31.1 Appendix VII Soil Parameters’ will be grayed out and inaccessible for data
entry.

The fields in which data can be entered in these data groups are defined below:

When the User selects the middle radio button (Use method specified in ASME
B31.1), data can be entered by the User in the following fields in the ASME
B31.1 Appendix VIl Soil Parameters data group:

Density — In this field, the User may enter a numerical value for the density of the
soil surrounding the pipe. This value is used to calculate vertical load and
stiffness.

Backfill - In this field, TRIFLEX will display the default backfill —“NONE”".
The User must select the desired backfill from the drop down combo list in this
field. The backfill type must be entered if the user wants TRIFLEX to use the
data found in Table VI1-3.2.3 in Marston's formula for pipes buried below three
times the pipe diameter. The available selections are:

Damp Top Soail

Saturated Top Soil

Damp Yellow Clay

Saturated Y ellow Clay

Dry Sand

Wet Sand
Depth — In this field, the User must enter the depth — the distance from grade to
the centerline of the pipe. This value is needed for the calculation of the vertical

load and the soil stiffness. The User may enter the load coefficient, undoing the
effect of depth on the load calculation.

Trench Width - In this field, the User must enter the trench width — the width of
the trench that was dug in which the pipe is buried. This value is needed if the
User wishes TRIFLEX to apply Marston's formula for pipes buried below three
times the pipe diameter.

As soon as the vertical load is calculated, it appears in the Vertical Load field in
the Table of Soil Loads and Stiffness’ data group. The User can modify any of
the values displayed in the Table of Soil Loads and Stiffness' data group.

Load Cosfficient — In this field, the load coefficient calculated by TRIFLEX
according to table VI11-3.2.3 of the ASME B31.1 Appendix VII will be displayed.
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The User may override the value by entering a different numerical value in this
field. Theload coefficient is used for the calculation of vertical loads and applied
to pipes buried more than three pipe diameters below grade.

Horizontal Stiffness Factor - In this field, the User must enter the horizontal
stiffness factor. This value is needed in order to caculate the lateral stiffness.
Recommended values are;

L oose soil 20
Medium soil 30
Dense or compact soil 80

Axial Friction Coefficient - In this field, the User may specify the upper limit for
the axial frictional force as a fraction of the resultant normal forces acting on the
pipe. The normal forces consist of the lateral and transverse components, each
dependent on the respective stiffness and movement. The total weight of the soil
above the pipe, the pipe, and the pipe contents are loads that would be considered
in these forces acting on the pipe.

As the Usar enters the above listed data variables, TRIFLEX performs
calculations in accordance with the procedures set forth in the ASME B31.1
Appendix VII Soil Parameters. As the data is entered and the calculations
performed, TRIFLEX places the calculated values in the data fields in the Table
of Soil Loads and Stiffness’ data group located at the bottom of the dialog.

If the User sdlects the right most radio button (User Defined Loads and
Stiffness’), all the fields in the Table of Soil Loads and Stiffness’ data group will
be made active and available for data entry. The data group entitled “ASME
B31.1 Appendix VII Soil Parameters’ will be grayed out and inaccessible for data
entry.

Axial Friction Coefficient - In this field, the User may specify the upper limit for
the axial frictional force as a fraction of the resultant normal forces acting on the
pipe. The normal forces consist of the lateral and transverse components, each
dependent on the respective stiffness and movement. The total weight of the soil
above the pipe, the pipe, and the pipe contents are loads that would be considered
in these forces acting on the pipe.

Vertical Load - In this field, the User may specify the desired vertical load. The
vertical load is paralel to the pull of gravity (the direction the force of weight
acts), regardless of the orientation of the pipe. The user may estimate the load
(per unit length) from the weight of backfill (density, depth, width).

The remainder of the data that can be entered in the fields in the Table of Soil
Loads and Stiffness’ data group is divided into four additional sub-groups as
described below. Each sub-group contains the stiff nesses for the specified range
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of movements. The soil resistance to pipe movement is specified by the User asa
system of variable spring stiff nesses. As the pipe moves against the soil, the soil
will offer a resistance to that movement. Since soil is nontlinear in nature, the
resistance may vary as the movement increases. TRIFLEX allows up to four pairs
of movements and stiff nesses for each direction considered in the analysis. This
enables the User to more accurately define the soil properties.

The significance of movement and stiffness pairsis best explained by considering
the following example. Consider the following table (regardless of units).

Movement Stiffness
1 1000
3 500
4 -200

All forces in the following are per unit length of the piping.

For movement (01  resistance is (1000)(1 unit of movement), up to 1000 force
For 1 < movement [13resistance is (1000 + (500)(3 units - 1) up to 2000 force
For 3 < movement [l4resistance is (2000 - (200)(4 units - 3) up to 1800 force

For movement > 4 resistances is 1800 force (implied zero stiffness).

NOTE: The negative stiffness indicates soil 1oses strength.

Axial Direction - The axial direction is determined by the pipe direction, or
tangent to the bend. When values are specified by the User in the novement and
soil stiffness fields as well as the Axia Friction coefficient field, both will be used
in the analysis.
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Lateral Direction - The lateral direction for a run of pipe is perpendicular to the
axis of the pipe and horizontal. For an elbow (bend), this direction isin the radial
direction. The bend beginning and bend end points will be treated as bend points
and, therefore, will use the radial direction.

Transverse Up - The transverse up direction for a run of pipe is the upward
direction and perpendicular to the axis of the pipe. For an elbow (bend), this
direction is perpendicular to the axial and radial direction.

Transverse Down - The transverse down direction for a run of pipe is the
downward direction and perpendicular to the axis of the pipe. For an elbow
(bend), this direction is perpendicular to the axial and radial direction.

The stiffness for the Transver se Down direction may be atered to reflect a well-
packed condition. A value such as 1,000,000 pounds per foot per foot length of
pipe may be used to indicate a well-packed condition. The coding of this number
may be accomplished by entering the numerical value in the following fashion,
1E6.

Ripple — When the User has modified one or more data entries on the Wind
Loads dialog, the User can instruct TRIFLEX to modify al subsequent
occurrences of these data entries that are in an unbroken series from the origina
revision forward by pressing the Ripple button.
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3.4.7 Discussion of Anchor Component, Wind L oads
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Figure 3.4.7 — Anchor Componrent, Wind Load Tab

For every piping system where wind or uniform loads are to be considered, the
User must enter the wind load data or the uniform load data. To enter the
required data, the User must click on the Wind Loads tab at the top of the screen
on the first component on which the wind or uniform loads are to be applied.
Upon clicking on the tab, a Wind Load dialog will be presented to the User.

The data is organized in related data groups on this dialog. On the first line of the
Wind Load dialog TRIFLEX provides three radio buttons for the User to select
from. The default is “None”’. If the User wishes to enter Wind Loads, the User
should click on the Wind Loading radio button. If the User wishes to enter
Uniform Loads, the User should click on the Uniform Loading radio button.

If the “None” radio button is selected, all fields on the dialog will be grayed out
and inaccessible by the User.

If the User selects Wind Loading, the Wind Loading data group will be made
active as will the Load Angles data group. Immediately below the three radio
buttons and in the left column of the Wind Loads dialog, a data group entitled
“Wind Loading” will be available for User data entry. The fields in which data
can be entered in this data group are defined below:
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Wind Speed — In this field, the User may enter a numerical value for the Wind
Speed. When a value is entered in this field, TRIFLEX will calculate the Wind
Load based upon the projected pipe shape. In the event that the pipe is insulated,
the projected pipe shape will include the insulation.

From ANSI A58.1 (1982) Para. - 6.5 Velocity Pressure

Velocity Pressure (Ibs/ft5) @ height z = 0.00256 x KHz (1V)5

Where:

KHz = Velocity pressure exposure  (Table 6)

I = I mportance Factor (Table 5)
Vv = Wind speed (MPH) (Fig lor Table 7)

Wind Load: (Ibs per linear inch of pipe) calculated by TRIFLEX:

_0.00256 /1 2X(OD + 2(insthk)) 0.6

WindLoad =
144
Where:
Vi = Wind speed supplied by user in the Wspeed field to accommodate
extraneous factors.

Suggested Wspeed = V X | X 1/Hz

When the User enters Wind Speed, TRIFLEX will automatically calculate
additional loads and stresses that result from the wind loads. The true effect of
the wind loads will be projected onto the piping system.

Wind Pressure — In this field, the User may enter a numerical value for the Wind
Pressure. When a value is entered in this field, TRIFLEX will calculate the
resulting Wind Load based upon the projected pipe area and the shape factor. In
the event that the pipe is insulated, the projected pipe shape will include the
insulation.

Shape Factor — The factor for a flat surface is 1.0. The factor for a cylinder is
typically considered to be 0.6. See the latest version of the ANSI A58.1 Standard
for further data.
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Wind Load - In this field, the User may enter the actual numerical value for the
Wind Load that is to be applied to each unit length of the pipe. When avaue is
entered in this field, TRIFLEX will simply apply the entered load. No
caculations for projected area will be performed, no shape factor will be
considered and entering pipe insulation will have no effect. Wind load must be
entered as a positive number.

If the User selects Uniform Loading, the Uniform Loading data group will be
made active as will the Load Angles data group. Immediately below the data
group entitled “Wind Loading”, a data group entitled “Uniform Loading” will be
available for User data entry. The field in which data can be entered in this data
group is defined below:

Uniform L oad — In this field, the User may enter the actual numerical value for
the Uniform Load that is to be applied to each unit length of the pipe. When a
value is entered in this field, TRIFLEX will simply apply the entered load. No
caculations for projected area will be performed, no shape factor will be
considered and entering pipe insulation will have no effect. Uniform load must be
entered as a positive number.

When the User selects Wind Loading or Uniform Loading, the Load Angles data
group will be made active. Immediately to the right of the data group entitled
“Wind Loading”, a data group entitled “Load Angles’ will be available for User
data entry. The fields in which data can be entered in this data group are defined
below:

Wind or Uniform L oading Angles — In this data group, the User may enter the
angles between the wind or uniform load vector and the actual humerical value
for the globa X, Y, and Z-axes. These angles must be between O and 180
degrees.

L-Angles X Y Z
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The load angles for this figure are:
L-angles-X=180.00
L-angles-Y=90.00

L-angles-Z=90.00

The load angles for this figure are:
L-angles-X=90.00
L-angles-Y=90.00
L-angles-Z=0.00

Ripple— When the User has modified one or more data entries on the Wind Loads
dialog, the User can instruct TRIFLEX to modify al subsequent occurrences of
these data entries that are in an unbroken series from the original revision forward
by pressing the Ripple button.
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3.5 Coding Piping Data
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Figure 3.5— Anchor Component, Pipe Properties Tab

3.5.1 Coding Piping Data, Piping Data

To enter a Pipe component, the User must click on the Pipe Icon on the
Component Toolbar on the left border of the dialog or click on Components on
the main menu at the top of the dialog and then on Pipe on the resulting pull down
menu. Upon either of these sequences of actions, a Pipe dialog with a series of
related dialogs will be presented to the User. Enter the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Pipe dialog, a data group entitled “Eement” is available
for User data entry. The fields in which data can be entered in this data group are
defined below:
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From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node’ to “To Node”. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the end point) of the pipe being entered. The fields in which data can be entered
in this data group are defined below:

Delta X, Delta Y _and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equal b one foot if
English units are specified or .35 Meters if metric units are specified. If the
assumed length is incorrect or if the delta dimension should be along another axis
or along two or more axes, the User may simply enter the desired data in the Delta
X, DeltaY and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the same direction as the previousy
entered component, then the User may enter the absolute length desired and
TRIFLEX will caculate the Delta X, Delta Y and Deta Z dimensions
automatically and will display them in the appropriate fields.

Use the Minimum L ength - If the User wishes to instruct TRIFLEX to use the
Minimum Length as calculated by TRIFLEX based upon the length of any
preceding component, and then the User should place a check in the box
immediately to the left of the label “Use the Minimum Length”. TRIFLEX will
then replace the absolute length with the minimum required length. This is
particularly useful when the Pipe being modeled follows a Bend or a Valve,
Flange or Joint with the data point specified at a point other than the end point.

Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
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dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.

Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will break the pipe into one more segment that the number of
intermediate nodes specified in this field. In other words, if the User entersa 2 in
this field, TRIFLEX will place two (2) intermediate nodes between the to node
and the from node — TRIFLEX will break the pipe into three (3) segments.

Maximum_ Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the length specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths between
intermediate node points is less than the length specified by the User in thisfield.

To the immediate right of the “Element” data, the User will find a data group
entitled “Cold Spring”. The fields in which data can be entered in this data group
are defined below:

Cut Short — If the User wishes to tell TRIFLEX to consider a “cut short”, then
the User should place a check in the box immediately to the left of the label “Cut
Short” and then enter the amount of cut short in the field entitled “Cut Length”.

Cut Long — If the User wishesto tell TRIFLEX to consider a*“cut long”, then the
User should place a check in the box immediately to the left of the label “Cut
Long” and then enter the amount of cut long in the field entitled “Cut Length”.

Cut Length — If the User has placed a check in the Cut Short or the Cut Long
check boxes, then the value entered in this field will be the amount of the cut
short or long considered by TRIFLEX.

Immediately to the right of the data group entitled “Element Data” and below the
data group entitled “ Cold Spring”, the User will find a data group entitled “ Stress
Intensification Factors’. The fields in which data can be entered in this data
group are further defined below:

For “From Node” — If the User wishes to specify a numerica stress
intensification factor on the beginning of the pipe component, then the User
should enter the desired numerical value in this field.

For “To Node’ - If the User wishes to specify a numerical stress intensification
factor on the end of the pipe component, then the User stould enter the desired
numerical value in this field.

Immediately below the “ Stress Intensification Factors’ data group, the User will
find additional data fields for miscellaneous data defined as follows:
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Weight Off - If the User wishes to tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default is for weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The default isfor the effects of buoyancy not to be considered.

Immediately below the miscellaneous data fields, the User will find a data group
entitled “Pipe Size”. In this data group, the User can see the pipe diameter and
schedule as entered on a different dialog for this component. If the User wishes to
change either the pipe diameter or the pipe schedule, the User must go to the Pipe
Propertiestab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.

3.5.2 Coding Pipe Data, Restraint Tab

Restraints may be entered on the following components. Pipe, Bend/Elbow,
Branch Connection, Vave, Flange, Reducer and Joint. A Restraint is not a
component in TRIFLEX; it is an attachment to a piping component that enables
an external action to be applied on the piping system. To enter arestraint on the
piping system, select any of the above noted components and the Restraint tab
will be displayed as one of the tabs along the top edge of the component dialogs.
To enter a restraint, click on the Restraint tab at the top of the dialog and the
Restraint dialog will be presented to the User. Enter the data as noted below:

The data is organized in related data groups on the Restraint diadlog. In the upper
left corner of the “Restraint” dialog, a data group entitled “Element” is available
for User dataentry. The fields in which data can be entered in this data group are
defined below:

L oad Case— Thisfield is reserved for future use and is grayed out at this time.

Node Num. — In this field, TRIFLEX displays the To Node number for the
component on which the restraints are to be applied. Thefield is grayed out since
the node number may not be atered on this dialog.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.
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Immediately below the “Element” data, the User will find a data group entitled
“Coordinate System”. In this data group, the User defines the axis system that
will be used to describe the restraint action. TRIFLEX provides three different
axis systems to choose from — the standard X, Y, Z axis system, the L, N, G axis
system which enables a User to enter restraints along the axis of the pipe and
along the axes perpendicular to the pipe and the A, B, C axis system which
enables a User to enter restraints along an axis system that may be skewed in
relationship to the X, Y, Z axis system as well asthe L, N, G axis system. The
User clicks on a radio button to select the desired axis system. The options
available for the User are defined below:

X, Y, Z Coord. System— The default axis system isthe X, Y, and Z-axis system.
The radio button to the left of this title will be selected as the default. When the
User selects the X, Y, Z coordinate system, all restraint action specified by the
User will be applied along the X, Y or Z-axes. No orientation angles are required
when the X, Y, Z coordinate system is selected. When the X, Y, Z coordinate
system is selected by the User, TRIFLEX will display the Trandational Restraint
Action data group and the Rotational Restraint Action data group with the X axis,
Y axis and Z axis headings and orientation angles will not be accepted as input.

L, N, G Coord. System — When the User selects the L, N, G coordinate system;
all restraint action specified by the User will be applied along the L, N or G axes.
No orientation angles are required to be entered by the User. TRIFLEX will
automatically compute the orientation angles internally when the User selects the
L, N, and G coordinate system. The axis convention for the L, N, and G
coordinate system is as follows:

L isaong the axis of the pipe and positive in the direction of coding.
N is normal to the pipe and most vertical.
G is perpendicular to the pipe and horizontal (guide).

When the L, N, G coordinate system is selected by the User, TRIFLEX will
display the Trandational Restraint Action data group and the Rotational Restraint
Action data group with the L axis, N axis and G axis headings.

A, B, C Coord. System — When the User selects the A, B, C coordinate system,
all restraint action specified by the User will be applied along the A, B or C axes.
Orientation angles must be entered by the User when the A, B, C coordinate
system is selected. The A, B, C axis system is a standard right hand rule axis
system that can be oriented as desired by the User. The User ssimply must orient
the A, B, and C axis system with respect to the X, Y Z axis system. When the A,
B, C coordinate system is selected by the User, TRIFLEX will display the
Tranglationa Restraint Action data group and the Rotational Restraint Action data
group with the A axis, B axis and C axis headings.
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Use Directional Vectors — This option is the default when the User selects the A,
B, and And C Coordinate System. When the User selects this option, the User
must specify the vector direction of a skewed restraint. The length of the X, Y,
and Z vectors must be coded from the point of the restraint attachment on the pipe
to the point of restraint attachment on the external gructure. The resultant of the
X, Y, and Z vectors defines the orientation of the A axis along which the restraint
action will be applied. When this option is selected, the User can only enter a
restraint along or about the A axis.

The User must enter the directional vectors in decimal values in the three fields
provided - the X-axis, the Y-axis and the Z-axis. Note: these vectors only provide
the A axis orientation and the resultant specific length has no significance.

Use Action Angles — When the User selects the A, B, C coordinate system and
wishes to enter restraints along or about more than one axis; the User should
select thisoption. This enables the User to specify the angles betweenthe X, Y, Z
coordinate system and the A, B, and C coordinate system along and about which
the User can enter restraints.

The User must define the orientation of the A axis and the C axis in order for
TRIFLEX to completely orient the A, B, C coordinate system in relation to the X,
Y, Z coordinate system. The User must specify the angles that the A-axis makes
with the +X, +Y, and +Z-axes and the C-axis makes with the +X, +Y, and
+Z-axes. The angles specified will be between 0 and 180 degrees.

Figure 3.5.2-2 XYZ and ABC Coordinate Systems

Immediately below the data goup entitled “Coordinate System”, the User will
find an individual data item defined as follows:
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Friction Coefficient — The default condition for this field is grayed out and
inaccessible for data entry. In order for the User to be able to enter a coefficient
of frictional resistance to movement, the User must have done one of the
following:

Sdected the X, Y, Z Coordinate System and have selected a +Y or a+/- Y or a —
Y restraint

Selected the L, N, G Coordinate System and have selected a+N or a+/- N or a —
N restraint

Selected the A, B, C Coordinate System and have selected a+B or a+/- B or a-B
restraint

The coefficient of frictional resistance must be determined by the User and
entered in this field. If this field is left blank, the frictional resistance will be
considered to be zero. The actua frictional restraining force is iteratively
calculated by TRIFLEX. Section 5 inthe TRIFLEX User Manual contains an in-
depth discussion of modeling with frictional restraints.

Immediately to the right of the data group entitled “Element”, the User will find a
data group entitled “Trandational Restraint Action”. When the X, Y, Z
coordinate system is selected by the User, TRIFLEX will display the
Trandational Restraint Action data group with the X axis, Y axis and Z axis
headings. When the L, N, G coordinate system is selected by the User, TRIFLEX
will display the Trandational Restraint Action data group with the L axis, N axis
and G axis headings. When the A, B, C coordinate system is selected by the User,
TRIFLEX will display the Trandational Restraint Action data group with the A
axis, B axis and C axis headings. The fields in which data can be entered in this
data group are defined below:

X, Y, Z coordinate system

Note: X Axis check can only be placed in one check box for each trandlational
axis action.

+ By placing a check in this check box, the User instructs TRIFLEX to
apply a one directional restraint acting in the + X direction. This restraint
resist movement in the negative X direction and alows movement in the
positive X direction.

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directional trandational restraint acting in the +
and - X direction. This restraint resist movement in the positive and
negative X directions. In other words, all movement along the X-axis will
be prevented.
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- By placing a check in this check box, the User instructs TRIFLEX to
apply one directional restraint acting in the - X direction. This restraint
resist movement in the positive X direction and allows movement in the
negative X direction.

Limit Stops - By placing a check in this check box, the User instructs TRIFLEX
to apply limit stop acting along the X-axis.

A limit stop is a device that will prevent further movement of a pipe after it has
moved a specified allowed distance. Thistype of restraining action has also been
referred to as a gap element. Through the use of limit stops and the limit fields, it
is possible to code movement limits for a data point. 1t isalso possible to code an
initial movement of the pipe with the condition that if the pipe would tend to
move away from this point, it may. By simply coding any one limit and zero (0)
as the other limit, an one-directional limit stop may be coded. Users may code
different gap spaces in each direction (positive and negative). In addition, both
gaps can be specified with the same sign resulting in an initial movement being
imposed and then a gap until the larger movement is encountered.

When a check is placed in the limit stop check box, the labels of the following
three fields will be altered to allow the User to enter the following data:

Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the X-axis. The upper limit will be the most positive value for the
limit stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the X-axis. The lower limit will be the least positive value for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the X-axis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no value for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable value for the stiffness, the User must type the desired numerical
value in this field.

When no check mark is placed in any of the four check boxes at the top of this
column, the labels of the three fields following the Limit Stop check box will be
as set forth below and will alow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. 1f the Movement isto be applied to
the pipe in the negative X direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the
X-axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in thisfield,

146



TRIFLEX? Windows Chapter 3

TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force isto be applied to the pipe in the
negative X direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive X direction,
then the User need not enter any sign. When a User has entered a Force along the
X-axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,

TRIFLEX will imposed this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

When no check mark is placed in any of the top four check boxes and no values
are entered for movement, force and stiffness, the User till has the option to
instruct TRIFLEX to apply a damper at the Node L ocation as follows:

Damper - By placing a check in this check box, the User instructs TRIFLEX to
apply a damper acting in the + and - X direction. A damper is a two directional
restraint that is considered to be totally rigid when an occasional loading case is
being processed and totally free when an operating case is being processed. In
other words, all movement along the X-axis will be allowed by the damper in the
operating case but will be prevented in the occasiona load case.

NOTE: Y-Axis check can only be placed in one check box for each trandational
axis action.

+ By placing a check in this check box, the User instructs TRIFLEX to
apply a one directiona restraint acting in the + Y direction. These
restraints resist movement in the negative Y direction and alow
movement in the positive Y direction.

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directiona trandational restraint acting in the +
and - Y direction. These restraints resist movement in the positive and
negative Y directions. In other words, all movement along the Y-axis will
be prevented.

- By placing a check in this check box, the User instructs TRIFLEX to
apply a one directiona restraint acting in the - Y direction. These
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restraints resist movemernt in the positive Y direction and allow movement
in the negative Y direction.

Limit Stops - By placing a check in this check box, the User instructs TRIFLEX
to apply limit stop acting along the Y-axis. For more details concerning the
application of a typica limit stop, see the discussion for limit stop acting along
the X-axis.

When a check is placed in the limit stop check box, the labels of the following
three fields will be altered to allow the User to enter the following data:

Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the Y-axis. The upper limit will be the most positive value for the
limit stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the Y-axis. The lower limit will be the least positive value for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the Y-axis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no value for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable value for the stiffness, the User must type the desired numerical
vaue in this field.

When no check mark is placed in any of the four check boxes at the top of this
column, the labels of the three fields following the Limit Stop check box will be
as set forth below and will alow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. If the Movement is to be applied to
the pipe in the negative Y direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the
Y-axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in thisfield,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force is to be applied to the pipe in the
negative Y direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive Y direction,
then the User need not enter any sign. When a User has entered a Force along the
Y-axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,
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TRIFLEX will imposed this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

When no check mark is placed in any of the top four check boxes and no values
are entered for movement, force and stiffness, the User ill has the option to
instruct TRIFLEX to apply a damper at the Node L ocation as follows:

Damper - By placing a check in this check box, the User instructs TRIFLEX to
apply a damper acting inthe + and - Y direction. A damper is a two directional
restraint that is considered to be totally rigid when an occasional loading case is
being processed and totally free when an operating case is being processed. In
other words, all movement along the Y-axis will be allowed by the damper in the
operating case but will be prevented in the occasiona load case.

Note: Z Axis check can only be placed in one check box for each trandationa
axisaction.

+ By placing a check in this check box, the User instructs TRIFLEX to
apply a one directional restraint acting in the + Z direction. This restraint
resists movement in the negative Z direction and alows movement in the
positive Z direction.

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directiona trandational restraint acting in the +
and - Z direction. These restraints resist movement in the positive and
negative Z directions. In other words, all movement along the Zaxis will
be prevented.

- By placing a check in this check box, the User instructs TRIFLEX to
apply a one directional restraint acting in the - Z direction. These
restraints resist movement in the positive Z direction and allow movement
in the negative Z direction.

Limit Stops - By placing a check in this check box, the User instructs TRIFLEX
to apply limit stop acting along the Z-axis. For more details concerning the
application of a typical limit stop, see the discussion for limit stop acting aong
the X-axis

When a check is placed in the limit stop check box, the labels of the following
three fidlds will be altered to allow the User to enter the following data:
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Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the Z-axis. The upper limit will be the most positive vaue for the limit
stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the Z-axis. The lower limit will be the least positive value for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the Zaxis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no vaue for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable vaue for the stiffness, the User must type the desired numerical
value in this field.

When no check mark is placed in any of the four check boxes at the top of this
column, the labels of the three fields following the Limit Stop check box will be
as set forth below and will allow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. If the Movement is to be applied to
the pipe in the negative Z direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the
Z-axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in this field,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force is to be applied to the pipein the
negative Z direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive Z direction,
then the User need not enter any sign. When a User has entered a Force along the
Z-axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,

TRIFLEX will imposed this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in this field.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

When no check mark is placed in any of the top four check boxes and no values
are entered for movement, force and stiffness, the User still has the option to
instruct TRIFLEX to apply a damper at the Node L ocation as follows:
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Damper -By placing a check in this check box, the User instructs TRIFLEX to
apply a damper acting in the + and - Z direction. A damper is a two directional
restraint that is considered to be totally rigid when an occasional loading case is
being processed and totally free when an operating case is being processed. In
other words, al movement along the Zaxis will be alowed by the damper in the
operating case but will be prevented in the occasional load case.

Immediately below the data group entitled “ Trandational Restraint Action”, the
User will find a data group entitled “Rotational Restraint Action”. When the X,
Y, Z coordinate system is selected by the User, TRIFLEX will display the
Rotational Restraint Action data group with the X axis, Y axis and Z axis
headings. When the L, N, G coordinate system is selected by the User, TRIFLEX
will display the Rotational Restraint Action data group with the L axis, N axis and
G axis headings. When the A, B, C coordinate system is selected by the User,
TRIFLEX will display the Rotational Restraint Action data group with the A axis,
B axis and C axis headings. The fields in which data can be entered in this data
group are defined below:

X, Y, Z coordinate system

X Axis

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the X
axis. These restraints resist rotation about the X-axis in the positive and
negative directions. In other words, all rotations about the X-axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the X-axis in the negative drection, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the X-axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the anaysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. If the Moment is to be applied to the
pipe about the X-axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the X-axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the X-axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
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Y Axis

rotation from being entered in this field by the User. When the User enters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, ssimply type F
and TRIFLEX will display the word FREE.

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the Y
axis. These restraints resist rotation about the Y-axis in the positive and
negative directions. In other words, al rotations about the Y-axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the Y-axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the Y-axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the analysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. 1f the Moment is to be applied to the
pipe about the Y-axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the Y-axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the Y-axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User enters a
numerical vaue for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in this field.
To make the tiffness Free after having entered some other value, ssimply type F
and TRIFLEX will display the word FREE.
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Z AXis

+ And - By placing a check in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the Z
axis. These restraints resist rotation about the Zaxis in the positive and
negative directions. In other words, al rotations about the Zaxis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the Z-axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the Z-axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the analysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe a the restraint location. If the Moment is to be applied to the
pipe about the Z-axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the Zaxis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the Z-axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User enters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field s “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

L, N, G coordinate system

Note: L Axis check can only be placed in one check box for each trandational
axis action. The L axisis coincident with the axis of the pipe.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional trandational restraint acting in the +
and - L direction. This restraint will resist movement in the positive and
negative L directions. In other words, all movement along the axis of the
pipe will be prevented.
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Limit Stops - By placing a check mark in this check box, the User instructs
TRIFLEX to apply limit stop acting along the L axis.

A limit stop is a device that will prevent further movement of a pipe after it has
moved a specified allowed distance. Thistype of restraining action has also been
referred to as a gap element. Through the use of limit stops and the limit fields, it
is possible to code movement limits for a data point. It isalso possible to code an
initial movement of the pipe with the condition that if the pipe would tend to
move away from this point, it may. By smply coding any one limit and zero (0)
as the other limit, an one-directional limit stop may be coded. Users may code
different gap spaces in each direction (positive and negative). In addition, both
gaps can be gecified with the same sign resulting in an initial movement being
imposed and then a gap until the larger movement is encountered.

When a check is placed in the limit stop check box, the labels of the following
three fields will be atered to allow the User to enter the following data:

Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the L axis. The upper limit will be the most positive vaue for the limit
stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the L axis. The lower limit will be the least positive value for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the L axis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no value for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable value for the stiffness, the User must type the desired numerical
vaue in this field.

Notee N Axis check mark can only be placed in one check box for each
trandational axis action). The N axisis normal to the pipe and the +N direction is
the most vertical.

+ By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directiona restraint acting in the + N direction. These
restraints resist movement in the negative N direction and alow
movement in the positive N direction.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply a two directional tranglational restraint acting in the +
and - N direction. These restraints resist movement in the positive and
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negative N directions. In other words, all movement along the N axis will
be prevented.

- By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the - Y direction. These
restraints resist movement in the positive N direction and allow movement
in the negative N direction.

Limit Stops - By placing a check mark in this check box, the User instructs
TRIFLEX to apply limit stop acting aong the N axis. For more detals
concerning the application of a typical limit stop, see the discussion for limit stop
acting along the L axis.

When a check mark is placed in the limit stop check box, the labels of the
following three fields will be altered to allow the User to enter the following data:

Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the N axis. The upper limit will be the most positive value for the limit
stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the N axis. The lower limit will be the least positive vaue for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the N axis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no value for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable value for the stiffness, the User must type the desired numerical
vaue in this field.

Note: G Axis check can only be placed in one check box for each trandational
axis action. The G axisis normal to the pipe and the most horizontal.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional trandational restraint acting in the +
and - G direction. These restraints resist movement in the positive and
negative G directions. In other words, all movement along the Z-axis will
be prevented.

Limit Stops - By placing a check mark in this check box, the User instructs
TRIFLEX to apply limit stop acting adong the G axis. For more details
concerning the application of a typical limit stop, see the discussion for limit stop
acting along the L axis

When a check mark is placed in the limit stop check box, the labels of the
following three fields will be altered to allow the User to enter the following data:

155



TRIFLEX? Windows Chapter 3

Upper Limit — In this field, the User may specify the upper limit for the limit
stop along the G axis. The upper limit will be the most positive value for the limit
stop.

Lower Limit — In this field, the User may specify the lower limit for the limit
stop along the G axis. The lower limit will be the least positive value for the limit
stop.

Stiffness - In this field, the User may specify the stiffness of the limit stop along
the G axis. This stiffness will only come into effect after the pipe has deflected
freely to the limit position of the limit stop. If the User specifies no vaue for
stiffness, TRIFLEX will assume the limit stop restraint to be totally rigid. To
enter a definable value for the stiffness, the User must type the desired numerical
value in this field.

Immediately below the data group entitled “ Trandational Restraint Action”, the
User will find a data group entitled “Rotational Restraint Action”. Rotational
restraints may not be specified when the User has selected the L, N, G coordinate
system. Therefore, al of the data fields in this data group are grayed out. The
User can enter no data in this data group.

A, B, C coordinate system (with Use Directional Vectors selected and the X
vector, the Y vector and the Z vector specified)

Note: An Axis check mark can only be placed in one check box for each
trandational axis action. The resultant of the X vector, the Y vector and the Z
vector defines the A axis.

+ By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directiona restraint acting in the + A direction. These
restraints resist movement in the negative a direction and allow movement
in the positive a direction.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional trandational restraint acting in the +
and - A direction. These restraints resist movement in the positive and
negative a direction. In other words, al movement (plus or minus) along
the A axiswill be prevented.

- By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the - A direction. These
restraints resist movement in the positive a direction and alow movement
in the negative a direction.

Limit Stops - Limit stops may not be specified when the User has selected the A,
B, C coordinate system. Therefore, this data field is grayed out.
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When no check mark is placed in any of the check boxes at the top of this column,
the labels of the three fields following the Limit Stop check box will be as set
forth below and will allow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. 1f the Movement is to be applied to
the pipe in the negative a direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the A
axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in thisfield,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In thisfield, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force is to be applied to the pipe in the
negative a direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive a direction,
then the User need not enter any sign. When a User has entered a Force along the
A axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,

TRIFLEX will impose this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, ssimply type F
and TRIFLEX will display the word FREE.

Damper - Dampers may not be specified when the User has selected the A, B, C
coordinate system and has selected the Use Directional Vectors option.
Therefore, this datafield is grayed out.

Note: That in the B Axis no data can be entered to describe a restraint acting
along the B axis and therefore all datafields are grayed oui.

Note: That in the C Axis no data can be entered to describe a restraint acting
along the C axis and therefore all datafields are grayed out.

Immediately below the data group entitled “Trandational Restraint Action”, the
User will find a data group entitled “Rotational Restraint Action”. The fields in
which data can be entered in this data group are defined below:

A, B, C coordinate system (with Use Directional Vectors selected and the X
vector, the Y vector and the Z vector specified)

An Axis
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+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the A
axis. This restraint resist rotation about the A axis in the positive and
negative directions. In other words, al rotations about the A axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. |If the Rotation is to be applied to the
pipe about the A axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the A axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the analysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. If the Moment is to be applied to the
pipe about the A axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the A axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the A axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User erters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter adefinable
value for the stiffness, the User must type the desired numerical value in this field.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

Note: That in the B Axis no data can be entered to describe a restraint acting
about the B axis and therefore all data fields are grayed out. That in the C Axis
no data can be entered to describe a restraint acting about the C axis and therefore
all datafields are grayed out.

, B, C coordinate system (with Use Action Angles selected and the A-X, A-Y,

A B, C
A-Z, C-X, C-Y and C-Z angles specified)

Note: That in the A Axis a check mark can only be placed in one check box for
each trandational axis action.
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+ By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directiona restraint acting in the + A direction. These
restraints resist movement in the negative a direction and allow movement
in the positive a direction.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional trandational restraint acting in the +
and - A direction. These restraints resist movement in the positive and
negative a direction. In other words, all movement along the A axis will
be prevented.

- By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the - A direction. These
restraints resist movement in the positive a direction and alow movement
in the negative a direction.

Limit Stops - Limit stops may not be specified when the User has selected the A,
B, C coordinate system. Therefore, this data field is grayed out.

When no check mark is placed in any of the check boxes at the top of this column,
the labels of the three fields bllowing the Limit Stop check box will be as set
forth below and will allow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. If the Movement is to be applied to
the pipe in the negative a direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the A
axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in this field,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force isto be applied to the pipe in the
negative a direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive a direction,
then the User need not enter any sign. When a User has entered a Force along the
A axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,

TRIFLEX will impose this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in this field.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.
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Damper -Dampers may not be specified when the User has selected the A, B, C
coordinate system. Therefore, this datafield is grayed out.

Note: That in the B Axis a check mark can only be placed in one check box for
each trandational axis action.

+ By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the + B direction. These
restraints resist movement in the negative B direction and allow movement
in the positive B direction.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply a two directional tranglational restraint acting in the +
and - B direction. These restraints resist movement in the positive and
negative B directions. In other words, all movement along the B axis will
be prevented.

- By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the - B direction. These
restraints resist movement in the positive B direction and allow movement
in the negative B direction.

Limit Stops - Limit stops may not be specified when the User has selected the A,
B, C coordinate system. Therefore, this data field is grayed out.

When no check mark is placed in any of the check boxes at the top of this column,
the labels of the three fields following the Limit Stop check box will be as set
forth below and will allow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose onthe pipe at the restraint location. |f the Movement is to be applied to
the pipe in the negative B direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the B
axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in thisfield,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.

Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force isto be applied to the pipe in the
negative B direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive B direction,
then the User need not enter any sign. When a User has entered a Force along the
B axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,
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TRIFLEX will impose this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

Damper - Dampers may not be specified when the User has selected the A, B, C
coordinate system. Therefore, this data field is grayed out.

Note: That in the C Axis a check mark can only be placed in one check box for
each trandational axis action.

+ By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the + C direction. These
restraints resist movement in the negative C direction and allow movement
in the positive C direction.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply a two directional tranglational restraint acting in the +
and - C direction. These restraints resist movement in the positive and
negative C directions. In other words, all movement along the C axis will
be prevented.

- By placing a check mark in this check box, the User instructs TRIFLEX
to apply a one directional restraint acting in the - C direction. These
restraints resist movement in the positive C direction and allow movement
in the negative C direction.

Limit Stops - Limit stops may not be specified when the User has selected the A,
B, C coordinate system. Therefore, this data field is grayed out.

When no check mark is placed in any of the check boxes at the top of this column,
the labels of the three fields following the Limit Stop check box will be as set
forth below and will allow the User to enter the following data:

Movement - In this field, the User may define a Movement that the User wishes
to impose on the pipe at the restraint location. If the Movement is to be applied to
the pipe in the negative C direction, then the User must enter the numerical value
preceded by a negative sign. When the User has entered a Movement along the C
axis, the Force and Stiffness fields are grayed out in order to prevent the User
from entering data in these fields. When the User enters a movement in thisfield,
TRIFLEX will impose this Movement on the piping system and will hold the
piping system at that position in the analysis.
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Force - In this field, the User may define a Force that the User wishes to impose
on the pipe at the restraint location. If the Force is to be applied to the pipe in the
negative C direction, then the User must enter the numerical value preceded by a
negative sign. If the Force is to be applied to the pipe in the positive C direction,
then the User need not enter any sign. When a User has entered a Force along the
C axis, the Stiffness field will default to Free and the Movement field will be
grayed out in order to prevent a movement from being entered in this field by the
User. When the User enters a numerical value for the Force in this field,

TRIFLEX will impose this force on the piping system and will continue to apply
this Force no matter where the piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in this field.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

Damper - Dampers may not be specified when the User has selected the A, B, C
coordinate system. Therefore, this datafield is grayed out.

Immediately below the data group entitled “ Trandational Restraint Action”, the
User will find a data group entitled “Rotational Restraint Action”. The fields in
which data can be entered in this data group are defined below:

A, B, C coordinate system (with Use Action Angles selected and the A-X, A-Y,
A-Z, C-X, C-Y and C-Z angles specified)

An Axis

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the A
axis. This restraint resist rotation about the A axis in the positive and
negative directions. In other words, al rotations about the A axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the A axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the A axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the anaysis.
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B Axis

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. If the Moment is to be applied to the
pipe about the A axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the A axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the A axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User enters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the B
axis. This restraint resists rotation about the B axis in the positive and
negative directions. In other words, al rotations about the B axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the B axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the B axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the analysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. If the Moment is to be applied to the
pipe about the B axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the B axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the B axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User enters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
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on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, simply type F
and TRIFLEX will display the word FREE.

C Axis

+ And - By placing a check mark in this check box, the User instructs
TRIFLEX to apply atwo directional rotational restraint acting about the C
axis. This restraint resists rotation about the C axis in the positive and
negative directions. In other words, all rotations about the C axis will be
prevented.

When no check mark is placed in the + and - check box, the User may enter data
in the following three fields:

Rotation - In this field, the User may define a Rotation that the User wishes to
impose on the pipe at the restraint location. If the Rotation is to be applied to the
pipe about the C axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. When the User has entered a
Rotation about the C axis, the Moment and Stiffness fields are grayed out in order
to prevent the User from entering data in these fields. When the User enters a
rotation in this field, TRIFLEX will impose this Rotation on the piping system
and will hold the piping system at that position in the analysis.

Moment - In this field, the User may define a Moment that the User wishes to
impose on the pipe at the restraint location. If the Moment is to be applied to the
pipe about the C axis in the negative direction, then the User must enter the
numerical value preceded by a negative sign. If the Moment is to be applied to
the pipe about the C axis in the positive direction, then the User need not enter
any sign. When a User has entered a Moment about the C axis, the Stiffness field
will default to Free and the Rotation field will be grayed out in order to prevent a
rotation from being entered in this field by the User. When the User enters a
numerical value for the Moment in this field, TRIFLEX will impose this moment
on the piping system and will continue to apply this Moment no matter where the
piping system moves.

Stiffness - The default for the Stiffness field is “FREE”. To enter a definable
value for the stiffness, the User must type the desired numerical value in thisfield.
To make the stiffness Free after having entered some other value, ssimply type F
and TRIFLEX will display the word FREE.

164



TRIFLEX? Windows Chapter 3

Immediately below the data group entitled “ Rotational Restraint Action”, the User
will find a data group entitled “Spring Hanger”. The fields in which data can be
entered in this data group are defined below:

Size a Spring Hanger - By placing a check mark in this check box, the User can
instruct TRIFLEX to size a spring hanger at this node location. Whenthe X, Y, Z
coordinate system is selected, the spring hanger will be considered to act along
the Y-axis. When the L, N, G coordinate system is selected by the User, the
spring hanger will be considered to act along the N axis. When the A, B, C
coordinate system is selected by the User, the spring hanger will be considered to
act along the B axis. Please note that the User may not place a check mark in the
“Existing Spring Hanger” check box if a check mark has been placed in this “ Size
a Spring Hanger” check box.

Allowed Load Variation — The default value that appears in this field is 25
percent. The User can enter any other desired numerical value in this field.

No. Of Spring Hangers - The default value that appearsin this field is“1” which
means that TRIFLEX will default to sizing one spring hanger at this location.
The User can enter another desired numerical value in this field to indicate the
number of spring hangers that the User wants TRIFLEX to size at thislocation. |If
the User enters a number of two or more, TRIFLEX will divide the total load
carried at this node location by the number of desired spring hangers and will size
the hangers based upon the resulting loads.

Existing Spring Hanger - By placing a check mark in this check box, the User
can instruct TRIFLEX to use the existing spring hanger data entered by the User
in the following two fields at this node location. When the X, Y, Z coordinate
system is selected, the spring hanger will be considered to act along the Y-axis.
When the L, N, G coordinate system is selected by the User, the spring hanger
will be considered to act along the N axis. When the A, B, C coordinate system is
selected by the User, the spring hanger will be considered to act along the B axis.
Please note that the User may not place a check mark in the “Size a Spring
Hanger” check box if a check mark has been placed in this “Existing Spring
Hanger” check box.

Installed L oad - When modeling an existing spring, the User should enter the
installed load and the spring rate (in the following field) for the spring hanger. If
the ingtalled load is unknown, the User should enter the operating load with a
spring rate of 1. By specifying the operating load as essentially a constant load,
the load applied to the piping system by TRIFLEX at this location at operating
conditions will be equal to the load found in the field at operating conditions. The
movement from this type of analysis may be used to re-size the spring hanger, if
the User desires.
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Spring Rate — The User should enter the spring rate for the spring hanger only
when the existing installed load is known. If the installed load is unknown, the
User should enter the operating load with a spring rate of 1.
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3.6 Coding Elbow Data
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Figure 3.6.1 — Coding Elbow Data, Elbow data Tab
36.1 Coding Elbow Data, Elbow Data Tab

To enter an Elbow or Bend component, the User must click on the Elbow Icon on
the Component Toolbar on the left border of the dialog or click on Components
on the main menu at the top of the dialog and then on Elbow on the resulting pull
down menu. Upon either of these sequences of actions, an Elbow dialog with a
series of related dialogs will be presented to the User. Enter the data as noted
below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Elbow diadlog, a data group entitled “Elbow/Bend
Element” is available for User data entry. The fields in which data can be entered
in this data group are defined below:
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From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

Tangent Intersection Node - In this field, TRIFLEX will generate a Node
Number based upon the From Node number and the node increment specified by
the User in the Default Settings. If the Node Number generated by TRIFLEX is
not the desired node number, the User may select a node number from the drop
down combo list in thisfield or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

To the immediate right of the “Elbow/Bend Element” data, the User will find a
data group entitled “Elbow/Bend Properties’. The fields in which data can be
entered in this data group are defined below:

Elbow or Bend and Fitting Thickness — The first selection to be made by the
User is whether the component is an Elbow or a Bend. The default selection is
“Elbow”. The radio button just to the left of the Elbow label will be selected
indicating that this is the default selection. When the User selects Elbow, the
User may also specify the fitting thickness, if it is different from the pipe wall
thickness. The default fitting thickness will be the standard pipe wall thickness.
The fitting thickness will be used only for the elbow itself, not for the preceding
pipe wall thickness, if any. If the User wishes to enter a Bend, the User must
select the radio button just to the left of the Bend label.

Long Radius / Short Radius / User Defined Radius — In the next row of fields,
the user must select one radio button. The alternatives are Long Radius (the bend
radius will be set b 1.5 times the nomina pipe diameter) or Short Radius (the
bend radius will be set to 1.0 times the nomina pipe diameter) or User Defined
Radius in which the user may specify the desired bend radius or bend radius ratio.
The default is set by TRIFLEX to Long Radius.

When the User selects either Long Radius or Short Radius, the bend radius ratio
and the bend radius to be used by TRIFLEX will be displayed in the Bend Radius
and Bend Radius Ratio fields just below the Long and Short Radius radio buttons.
Note that these fields are grayed out and the User may not edit the data in these
fields. The datain these fieldsis calculated by TRIFLEX based upon the Long or
Short selection by the User.

When the User selects User Defined Radius, the bend radius ratio and the bend
radius to be used by TRIFLEX must be entered by the User. The Bend Radius
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and Bend Radius Ratio fields are just below the Long and Short Radius radio
buttons. Note that these fields are not grayed out now and the User must enter the
desred data in these fields.

Number of Miter Cuts — If the User wishes to define the entered bend as a Miter
Bend, then the User should specify the number of miter cuts in the field provided.
TRIFLEX will automatically determine if the miter bend is closely gaced or
widely spaced and the appropriate equations as defined in the piping codes will be
used by TRIFLEX. Note that Restraints may not be specified on a widely spaced
miter bend when specifying more than 1 miter point.

Number of Bend Segments — If the User has entered a bend, TRIFLEX will split
the bend into two segments each equal to one half of the angle. If the User wants
TRIFLEX to break the bend into more than two segments, the User may specify
the number of segments desired and TRIFLEX will break the bend into the
desired number of arcs. Note that a restraint may not be entered on a bend
consisting of more than two bend segments or arcs.

Immediately below the “Elbow/Bend Element” data, the User will find a data
group entitled “Dimension from “From Node” to “Tangent Intersection Point”.
The dimension(s) entered in this data group define the vector from the previous
node point to the Tangent Intersection Point of the elbow or bend being entered.
The fields in which data can be entered in this data group are defined below:

Delta X, Delta Y and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equal to the minimum
allowed for a ninety (90) degree elbow based upon the properties aready entered
by the User. If the assumed length isincorrect or if the delta dimension should be
along another axis or along two or more axes or if it isto be longer, the User may
smply enter the desired data in the Delta X, Delta'Y and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the same direction as the previously
entered component, then the User may enter the absolute length desired and
TRIFLEX will calculate the Delta X, Delta Y and Deta Z dimensions
automatically and will display them in the appropriate fields.

Use the Minimum L ength - If the User wishes to instruct TRIFLEX to use the
Minimum Length as caculated by TRIFLEX based upon the length of any
preceding component, and then the User should place a check in the box
immediately to the left of the label “Use the Minimum Length”. TRIFLEX will
then replace the absolute length with the minimum required length. This is
particularly useful when the Elbow or Bend being modeled follows a Bend or a
Valve, Flange or Joint with the data point specified at a point other than the end
point.
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Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Tangent Intersection Point Node location being entered by the
User. The Absolute Length dimension entered by the User must be equal to or
greater than the minimum length computed by TRIFLEX.

Number of Intermediate Nodes — TRIFLEX will break the elbow/bend and
preceding pipe into one more segment that the number of intermediate nodes
specified by the User in this field. In other words, if the User enters a 2 in this
field, TRIFLEX will place two (2) intermediate nodes between the tangent
intersection point and the previous or from node — TRIFLEX will break the
preceding pipe into three (3) segments. Note that an intermediate node point
cannot be placed on the bend itself; it must be on the preceding pipe component.

Maximum_ Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the kngth specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths between
intermediate node points is less than the length specified by the User in this field.

Immediately to the right of the data group entitled “Dimension from “From Node’
to “Tangent Intersection Point”, the User will find data group entitled “ Dimension
from “Tangent Intersection Point” to “Next Node”. The dimension(s) entered in
this data group define the vector from the Tangent Intersection Point of the elbow
or bend being entered to the Next Node Point. The next node point may be at any
point on the following pipe component or on the following valve or flange or joint
or on the following elbow, etc. TRIFLEX will default to delta dimension that will
yield a ninety-degree bend or elbow and will be in the most “Y” direction by
default. The fields in which data can be entered in this data group are further
defined below:

Delta X, Delta Y and Delta Z— A length equal to the bend radius is defaulted to
by TRIFLEX. If this dimension is incorrect or if the delta dimension should be
along another axis or along two or more axes or if it is to be longer, the User may
smply enter the desired data in the Delta X, Delta'Y and/or Delta Z fields.

Abs Length — Given the Delta X, Delta Y and Delta Z dimensions, TRIFLEX
will automatically calculate the absolute length and display it in thisfield.

Immediately to the right of the data group entitled “Dimension from Tangent
Intersection Point” to “Next Node”, the User will find a data group entitled
“Fanged Ends’. Two check boxes are provided for the User to indicate if the
ends are to be considered to be flanged or not. If either end or both ends are
checked, TRIFLEX will modify the flexibility of the bend or elbow in accordance
with the provisions of the specified piping code. The fields in which data can be
entered in this data group are further defined below:
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Near End - If the User wishesto tell TRIFLEX that the “Near End” of the elbow
or bend is to be considered as flanged, then the User should place a check in the
box immediately to the left of the label “Near End”.

Far End - If the User wishes to tell TRIFLEX that the “Far End” of the elbow or
bend is to be considered as flanged, then the User should place a check in the box
immediately to the left of “Far End”.

Immediately below the data group entitled “Flanged Ends’, the User will find a
data group entitled “ Sl Factors and Flex Factor”. The fields in which data can be
entered in this data group are further defined below:

For “From Node” — If the User wishes to specify a numerica stress
intensification factor on the beginning of the pipe section preceding the elbow or
bend defined in this component, then the User should enter the desired numerical
vaue in this field.

For “Bend” - If the User wishes to specify a specia stress intensification factor
on the elbow or bend defined in this component, then the User should enter the
desired numerical value in this field.

Bend Flex Factor - If the User wishes to specify a specia flexibility factor for
the elbow or bend defined in this component, then the User should enter the
desired numerica value in this field.

Immediately below the data groups entitled “Flanged Ends’ and “ Dimension from
Tangent Intersection Point” to “Next Node’, the User will find a data group
entitled “Restraint Attachment Point on Bend Centerline”. In this data group, the
User can tell TRIFLEX where on the bend or elbow centerline the User wishes to
attach a restraint. The fields in which data can be entered in this data group are
further defined below:

Near - If the User wishes to tell TRIFLEX to attach the entered restraint on the
centerline of the elbow or bend at the near end of the elbow or bend, then the User
should place a check in the box immediately to the left of the label “Near”.

Mid - If the User wishes to tell TRIFLEX to attach the entered restraint on the
centerline of the elbow or bend at the mid point of the elbow or bend, then the
User should place a check in the box immediately to the left of the label “Mid”.

Ear - If the User wishes to tell TRIFLEX to attach the entered restraint on the
centerline of the elbow or bend at the far end of the elbow or bend, then the User
should place a check in the box immediately to the left of the label “Far”.

Angle Deg - If the User wishes to tell TRIFLEX to attach the entered restraint on
the centerline of the elbow or bend at a specific angle from the near end of the
elbow or bend, then the User should enter the number of degrees from the Near
End to the attachment point in the blank provide.
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Immediately below the Dimension data groups, the User will find a data group
entitled “Pipe Size”. In this data group, the User can see the pipe diameter and
schedule as entered on a different dialog for this component. If the User wishesto
change either the pipe diameter or the pipe schedule, the User must go to the Pipe

Propertiestab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.

Immediately to the right of the “Pipe Size” data group, the User will find
additional data fields for miscellaneous data defined as follows:

Weight Off - If the User wishes to tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default is for weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The default isfor the effects of buoyancy not to be considered.
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3.7.1 Coding Branch Connection, Branch Connection Tab

To enter a Branch Connection component, the User must click on the Branch
Connection Icon on the Component Toolbar on the left border of the dialog or
click on Components on the main menu at the top of the dialog and then on
Branch Connection on the resulting pull down menu. Upon either of these
sequences of actions, a Branch Connection dialog with a series of related dialogs
will be presented to the User. Enter the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Branch Connection dialog, a data group entitled
“Element” is available for User data entry. The fields in which data can be
entered in this data group are defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.
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To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node’ to “To Node’. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the end point) of the Branch Connection being entered. The fields in which data
can be entered in this data group are defined below:

Delta X, Delta Y and Delta Z— If the User is gecifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equa to one foot if
English units are specified or .35 Meters if metric units are specified. If the
assumed length isincorrect or if the delta dimension should be along another axis
or along two or more axes, the User may simply enter the desired datain the Delta
X, Delta’Y and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the ssme direction as the previously
entered component, then the User may enter the absolute length desired and
TRIFLEX will caculate the Delta X, Delta Y and Deta Z dimensions
automatically and will display them in the appropriate fields.

Use the Minimum Length - If the User wishes to instruct TRIFLEX to use the
Minimum Length as caculated by TRIFLEX based upon the length of any
preceding component, and then the User should place a check in the box
immediately to the left of the label “Use the Minimum Length’. TRIFLEX will
then replace the absolute length with the minimum required length. This is
particularly useful when the Pipe being modeled follows a Bend or a Valve,
Flange or Joint with the data point specified at a point other than the end point.

Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.

Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will break the pipe leading into the Branch Connection into one more
segment that the number of intermediate nodes specified in this field. In other
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words, if the User enters a 2 in this field, TRIFLEX will place two (2)
intermediate nodes between the To node and the From node — TRIFLEX will
bresak the pipe leading into the Branch Connection into three (3) segments.

Maximum Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe leading into the Branch Connection
component generated by TRIFLEX when the number of intermediate nodes is
used by TRIFLEX to generate the intermediate nodes is longer than the length
specified by the User in this field, then TRIFLEX will generate additional node
points until the lengths between intermediate node points is less than the length
specified by the User in this field.

To the immediate right of the “Element” data, the User will find a data group
entitled “Branch Connection Geometry”. The User may select one radio button
and, in some selections, additional data fields will be made active for the User to
enter additional data as defined below. The User is to code a branch connection
component only the first time the User defines the branch connection as a To
Node. If the User codes away from the branch connection or codes into the
branch connection again, the User need only define these members as Pipe
components and no Stress Intensification Factors need be indicated. TRIFLEX
will automatically intensify all three branches of a branch connection.

Welding Tee S.I. Only (Tc> 1.5T) — The Welding Tee S.I. Only radio button is
the default selection. By accepting the radio button “Welding Tee S.I. Only”, the
User instructs TRIFLEX to consider the end of the Pipe defined in this component
to be a branch intersection and for all three pipes intersecting at this point to be
intensified by the applicable piping code stress intensification factors for a
welding tee.

Weld-in_Contour Insert (Vesselet® or Sweep-o-let®) - By selecting the radio
button “Weld-in Contour Insert”, the User instructs TRIFLEX to consider the end
of the Pipe defined in this component to be a branch intersection and for al three
pipes intersecting at this point to be intensified by the applicable piping code
stress intensification factors for a weld-in contour insert.

Weld-on Fitting (Pipet® or Wed-o-let®) - By selecting the radio button
“Wed-on Fitting, the User instructs TRIFLEX to consider the end of the Pipe
defined in this component to be a branch intersection and for all three pipes
intersecting at this point to be intensified by the applicable piping code stress
intensification factors for a weld-on fitting.

Fabricated Tee - By sdecting the radio button “Fabricated Tee’, the User
instructs TRIFLEX to consider the end of the Pipe defined in this component to
be a branch intersection and for al three pipes intersecting at this point to be
intensified by the applicable piping code stress intensification factors for a
fabricated tee. When the Fabricated Tee radio button is selected, the reinforcing
pad thickness field is made active for the User to enter a reinforcing pad
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thickness, if additional reinforcement is provided at the branch intersection. Entry
of the reinforcing pad thickness is optional.

Extruded Tee (Tc < 1.5T) (not an extrusion tee) - By selecting the radio button
“Extruded Tee (Tc < 1.5T", the User ingtructs TRIFLEX to consider the end of
the Pipe defined in this component to be a branch intersection and for all three
pipes intersecting at this point to be intensified by the applicable piping code
stress intensification factors for an extruded tee. When the Extruded Tee radio
button is selected, the crotch radius field is made active for the User to enter the
applicable crotch radius. Entry of the crotch radius is mandatory. Note: An
extrusion tee is not the same as an extruded tee. If the User has an extrusion tee,
it is highly recommended that the User consult with the vendor to obtain the
correct stress intensification factors.

Latrolet® (per Bonney Forge) - By selecting the radio button “Latrolet™, the
User instructs TRIFLEX to consider the end of the Pipe defined in this component
to be a branch intersection and for all three pipes intersecting at this point to be
intensified by the applicable piping code stress intensification factors for a
Latrolet.

When the “ASME Branch Connections’ radio button is selected, TRIFLEX
will activate the Sl Factors according to ASME Code data group that can be found
just below the Stress Intensification Factor data group on the right edge of the
dialog. TRIFLEX will default to ASME B31.1 Fig. D1 (4). This means that
TRIFLEX will calculate the stress intensification factors in accordance with the
equation set forth in ASME B31.1 Fig. D1 (8). If the User wishes, ASME B31.1
Fig. D1 (b), ASME B31.1 Fig. D1 (c) or ASME B31.1 Fig. D1 (d) may be
selected by clicking on the radio button just to the left of each such field. For
more information about these equations, please refer to ASME B31.1 Fig. D1.

User Defined - When the radio button “User Defined” is selected, TRIFLEX will
activate the “for To Node” Sl Factor in the stress intensification factor data group.
See the discussion for this data group for more details.

Immediately below the “Branch Connection Geometry” data group, the User will
find additional data fields for miscellaneous data defined as follows:

Weight Off - If the User wishes to instruct TRIFLEX to consider the component
being entered as weightless, then the User should place a check in the box
immediately to the left of the label “Weight Off”. The default is for weight to be
considered.

Buoyancy - If the User wishes to instruct TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the Branch Connection should also be specified on the Setup /
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Modding Defaults dialog. The default is for the effects of buoyancy not to be
considered.

Immediately to the right of the data group entitled “Branch Connection
Geometry”, the User will find a data group entitled “Stress Intensification
Factor”. The fields in which data can be entered in this data group are further
defined below:

For “From Node” — If the User wishes to specify a numerical stress
intensification factor on the beginning of the Branch Connection component, then
the User should enter the desired numerical value in this field.

For “To Node’ - If the User wishes to specify a numerical stress intensification
factor on the end of the Branch Connection component, then the User should enter
the desired numerical value in this field. This value will be used on all pipes
intersecting at this branch connection point.

Immediately below the “ Stress Intensification Factor” data group, the User will
find a data group entitled “SI Factor according to ASME Code”. The details of
this data group have been given under the ASME Branch Connections discussion.

Immediately below the “Sl Factor according to ASME Code” data group, the
User will find a data group entitled “Pipe Size”. In this data group, the User can
see the Pipe diameter and schedule as entered on a different dialog for this
component. If the User wishes to change either the Pipe diameter or the Pipe
schedule, the User must go to the Pipe Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.

If the user enters A, B, C, or D in SIE field then the following field changes
occur:

1. Pthk becomes L1

2. Crotch becomes pad dia
3. Bflex becomes theta
These fields are explained below:

L1 (in, mm, cm, mm)
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This is the effective pad thickness of an integrally reinforced branch connection.
For a description and diagram of how this value is determined, see fig.
NC-3673.3(b) - 2inthe ASME Class 2 code.

Pad dia (in, mm, cm, mm)

Outside diameter (including reinforcement) of an integrally reinforced branch
connection.

Theta (degree) this is the angle between a vertical line and the slope of the
integral reinforcement of a branch connection. For more information, see ANSI
B32.1, fig. D.1.

A-D - ANSI B31.1, fig.D.1 () - (d)
ASME Class 2 figs. NC - 3673.3(b) - 2
ASME Class 3 Figs. ND - 3673.2(b) - 2

178



TRIFLEX? Windows Chapter 3

3.8 Coding Valve Data, Valve Data Tab
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3.8.1 Coding ValveData, Valve Data Tab

To enter a Valve component with or without a preceding Pipe, the User must click
on the Valve Icon on the Component Toolbar on the left border of the dialog or
click on Components on the main menu at the top of the dialog and then on Valve
on the resulting pull down menu. Upon either of these sequences of actions, a
Valve dialog with a series of related dialogs will be presented to the User. Enter
the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Vave dialog, a data group entitled “Element” is available
for User data entry. The fields in which data can be entered in this data group are
defined below:
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From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node’ to “To Node”. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the point where the User is placing the Node) of the valve being entered. The
fields in which data can be entered in this data group are defined below:

Delta X, Delta Y and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equal to one foot, if
English units are specified, or .35 Meters, if metric units are specified. If the node
being defined follows another component other than an anchor, the assumed
dimension will be along the vector line defined by the previous component. If the
assumed length is incorrect or if the delta dimension should be along another axis
or adong two or three axes, the User may enter the desired data in the Delta X,
Delta Y and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the same direction as the previously
entered component, then the User may enter the absolute length desired and
TRIFLEX will automatically calculate the Delta X, Delta Y and Delta Z
dimensions and will display them in the appropriate fields.

Use the Minimum Length - If the User wishes to instruct TRIFLEX to use the
Minimum Length as calculated by TRIFLEX based upon the length of the valve,
any flanges and the preceding component, then the User should place a check in
the box immediately to the left of the label “Use the Minimum Length'.
TRIFLEX will then replace the absolute length with the minimum required
length. This is particularly useful when the User desires to place a valve fitting
make-up with the previous component and it eliminates the need for the User to
perform manua math calculations.
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Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.

Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will break the pipe preceding the valve into one more segment that the
number of intermediate nodes specified in this field. In other words, if the User
enters a 2 in this field, TRIFLEX will place two (2) intermediate nodes between
the to node and the from end of the valve. TRIFLEX will then break the pipe into
three (3) segments.

Maximum Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the length specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths between
intermediate node points is less than the length specified by the User in this field.

Immediately below the data group entitled “Dimension from “From Node’ to “To
Node”, the User will find a data group entitled “Valve Type’. In this data group,
the User must instruct TRIFLEX whether the valve is a flanged valve or a welded
valve.

Flanged Valve — The flanged valve radio button is the default selection. By
accepting the radio button “Flanged Valve’, the User is telling TRIFLEX that a
flanged valve is desired.

Welded Valve - To tell TRIFLEX that a Welded Valve is desired, by clicking on
the radio button immediately preceding “Welded Valve’, the User is telling
TRIFLEX that awelded valveis desired.

To the immediate right of the “Element” data group, the User will find a data
group entitled “Valve Data’. The fields in which data can be entered in this data
group are defined below:

Type — The User must select a Valve Type from the drop down combo list in this
field. The default valve type is the Flanged AAAT Standard Valve. From our
staff’s past experience, this valve is an average valve. The Type of valve, along
with the Rating, allows TRIFLEX to search through the valve database to find the
desired vave. The current TRIFLEX Valve database consists of four flanged
valve types and four welded valve types. In addition, the User may select “User
Specified” in order to be able to enter their own weight and length. The valve
types available in TRIFLEX are:
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Flanged — AAAT Std. Valve, Globe Valve, Gate Valve, Swing Check Vave and
User Specified

Welded - AAAT Std. Valve, Globe Valve, Gate Vave, Swing Check Valve and
User Specified

Class Rating - The User must select a class rating from the drop down combo list
in this field. The available class ratings are 150, 300, 400, 600, 900 and 1500.
Given the valve type and the class rating, TRIFLEX will look up the appropriate
corresponding weight, length, and insulation factor to be used in the calculations.

Valve Length — The data shown in this field is looked up from the database by
TRIFLEX or, if the User Specified valve is selected, the User can enter a desired
vauein this field.

Valve Weight — The data shown in this field is looked up from the database by
TRIFLEX or, if the User Specified valve is selected, the User can enter a desired
vaue in this field.

Operator Weight — the User enters the value shown in this field. The weight
entered will be applied by TRIFLEX at the centric of the valve.

Insulation Factor (ft, mm, m, mm) - if the User has specified the Type and
Class Rating, the program will extract the insulation factor for the specified valve
from the database. The user caninput an insulation factor by overriding the value
extracted from the database. The insulation factor is a value that when multiplied
times the insulation weight per unit length will result in the weight of insulation to
be placed on the valve. For example, an insulation factor of 1.5 means that the
weight of insulation to be added to the valve weight will be equivalent to the
weight of one foot of insulation on the adjacent pipe times a 1.5 factor when using
the ENG input units.

If the User wants to enter a valve length or a valve weight or an insulation factor
that is different than those selected by TRIFLEX from the TRIFLEX database,
then the User should select User Specified on the Valve Type and then enter the
desired values.

To the immediate right of the “Vave Data’ data group, the User will find a data
group entitled “Flange Data’. The fields in which data can be entered in this data
group are defined below:

Type — The User must select a Flange Type from the drop down combo list in this
fidd. The default valve typeisthe AAAT Standard Flange. From our staff’s past
experience, this flange is an average flange. The Type of flange, aong with the
Rating, allows TRIFLEX to search through the flange database to find the desired
flange. The current TRIFLEX Flange database consists of five flange types. In
addition, the User may select “User Specified” in order to be able to enter their
own weight and length. The flange types available in TRIFLEX are:
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AAAT Std. Flange, Blind Flange, Lap Joint Flange, Slip-on Flange, Weld Neck
Flange and User Specified.

Flange L ength — The data shown in this field is looked up from the database by
TRIFLEX or, if the User Specified flange is selected, the User can enter a desired
vauein thisfield.

Flange Weight — The data shown in this field is looked up from the database by
TRIFLEX or, if the User Specified flange is selected, the User can enter a desired
valuein thisfield.

Insulation Factor (ft, mm, m, mm) - if the User has specified the Type and
Class Rating, the program will extract the insulation factor for the specified flange
from the database. The user can input an insulation factor by overriding the value
extracted from the database. The insulation factor is a value that when multiplied
times the insulation weight per unit length of adjoining pipe will result in the
weight of insulation to be placed on the flange. For example, an insulation factor
of 1.5 means that the weight of insulation to be added to the flange weight will be
equivalent to the weight of one foot of insulation on the adjacent pipe timesa 1.5
factor when using the ENG input units.

If the User wants to enter a flange length or a flange weight or an insulation factor
that is different than those selected by TRIFLEX from the TRIFLEX database,
then the User should select User Specified on the Flange Type and then enter the
desired values.

Flange on “From End” - If the User wishes to instruct TRIFLEX to have a
flange on the beginning end or from end of the valve, then the User should place a
check in the box immediately to the left of the label “Flange on From End”.

Flange on “To End” - If the User wishes to instruct TRIFLEX to have a flange
on the far end or to end of the valve, then the User should place a check in the box
immediately to the left of the label “Flange on To End”.

Immediately below the data groups entitled “Valve Data’ and “Flange Data’, the
User will find a data group entitled “Delta Dimension Coded To”. If the User has
selected a Flanged Vave in the Vave Type, then the Flanged Valve data fields on
the right of this data group will be active and the Welded Valve data fields on the
left of this data group will be inactive. If the User has selected a Welded Vave in
the Valve Type, then the Welded Valve data fields on the left of this data group
will be active and the Flanged Valve data fields on the right of this data group will
be inactive. The fields in which data can be entered in this data group will be
either for Welded Valve or Flanged Valve exclusively as further defined below:

Welded Valve

Far End Wdd Point — If the User wishes to locate the Node Point at the Far End
Weld Point of the valve, then the User should click on the radio button in front of
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the label “Far End Weld Point”. When the User selects this modeling option, the
entire valve length precedes the Node Point. When the User selects a welded
valve, this node point location is the defaullt.

Mid Point of the Valve — If the User wishes to locate the Node Point at the Mid
Point of the valve, then the User should click on the radio button in front of the
label “Mid Point of the Valve’. When the User selects this modeling option, one
half of the valve length precedes the Node Point and one half of the valve follows
the node point. In such case, the User must not specify a delta dimension to the
next Node Point of less than one half of the valve length

Near End Weld Point — If the User wishes to locate the Node Point at the Near
End Weld Point of the valve, then the User should click on the radio button in
front of the label “Near End Weld Point”. When the User selects this modeling
option, the entire length of the valve follows the Node Point. In such case, the
user must not specify a delta dimension to the next Node Point of less than the
valve length

Flanged Valve

Far End Weld Point — If the User wishes to locate the Node Point at the Weld
Point of the flange on the far end of the valve, then the User should click on the
radio button in front of the label “Far End Weld Point”. When the User selects
this modeling option, the entire valve length precedes the Node Point. When the
User selects a flanged valve, this node point location is the default.

Far End Flange Face — If the User wishes to locate the Node Point at the flange
face on the far end of the valve, then the User should click on the radio button in
front of the label “Far End Flange Face”. When the User selects this modeling
option, the entire valve length precedes the Node Point and the far end flange
follows the node point.

Mid Point of the Valve — If the User wishes to locate the Node Point at the Mid
Point of the valve, then the User should click on the radio button in front of the
label “Mid Point of the Valve’. When the User selects this modeling option, one
half of the valve length plus the near end flange length precedes the Node Point
and one half of the valve length plus the far end flange length follows the node
point. In such case, the User must not specify a delta dimension to the next Node
Point of less than one half of the valve length plus the far end flange length.

Near End Flange Face— If the User wishes to locate the Node Point at the flange
face on the near end of the valve, then the User should click on the radio button in
front of the label “Near End Flange Face”. When the User selects this modeling
option, the entire length of the valve plus the far end flange length follows the
Node Point. In such case, the User must not specify a delta dimension to the next
Node Point of less than the valve length plus the far end flange length.
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Immediately below the data group entitled “ Delta Dimension Coded To - Welded
Valve’, the User will find additional data fields for miscellaneous data defined as
follows:

S| Factor for “From Node’ — If the User wishes to specify a numerical gress
intensification factor on the beginning of the pipe section preceding the vave
defined in this component, then the User should enter the desired numerical value
in this field.

Weight Off - If the User wishesto tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default isfor weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The default is for the effects of buoyancy not to be considered.

Immediately to the right of the miscellaneous data fields, the User will find a data
group entitled “Pipe Size”. In this data group, the User can see the pipe diameter
and schedule as entered on a different dialog for this component. If the User
wishes to change either the pipe diameter or the pipe schedule, the User must go

to the Pipe Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.
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3.9 Coding Flange Data
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3.9.1 Coding Flange Data, Flange Data Tab

To enter a Flange component with or without a preceding Pipe, the User must
click on the Flange Icon on the Component Toolbar on the left border of the
dialog or click on Components on the main menu at the top of the dialog and then
on Flange on the resulting pull down menu. Upon either of these sequences of
actions, a Flange dialog with a series of related dialogs will be presented to the
User. Enter the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Flange dialog, a data group entitled “Element” is available
for User data entry. The fields in which data can be entered in this data group are
defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
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number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node” to “To Node’. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the point where the User is placing the Node) of the flange being entered. The
fields in which data can be entered in this data group are defined below:

Delta X, Delta Y _and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equal to one foot, if
English units are specified, or .35 Meters, if metric units are specified. If the node
being defined follows another component other than an anchor, the assumed
dimension will be along the vector line defined by the previous component. If the
assumed length is incorrect or if the delta dimension should be along another axis
or along two or three axes, the User may enter the desired data in the Delta X,
Delta’Y and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the same direction as the previousy
entered component, then the User may enter the absolute length desired and
TRIFLEX will automatically calculate the Delta X, Delta Y and Deta Z
dimensions and will display them in the appropriate fields.

Use the Minimum L ength - If the User wishes to instruct TRIFLEX to use the
Minimum Length as calculated by TRIFLEX based upon the length of the
flange(s) and the preceding component, then the User should place a check in the
box immediately to the left of the label “Use the Minimum Length”. TRIFLEX
will then replace the absolute length with the minimum required length. Thisis
particularly useful when the User desires o place a flange or flange pair fitting
make-up with the previous component and it eliminates the need for the User to
perform manua math calculations.

Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.

Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will break the pipe preceding the flange into one more segment that the
number of intermediate nodes specified in this field. In other words, if the User
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enters a 2 in this field, TRIFLEX will place two (2) intermediate nodes between
the to node and the from end of the flange. TRIFLEX will then break the pipe
into three (3) segments.

Maximum Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the length specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths lketween
intermediate node points is less than the length specified by the User in thisfield.

To the immediate right of the “Element” data group, the User will find a data
group entitled “Flange Data’. The fields in which data can be entered in this data
group are defined below:

Type — The User must select a Flange Type from the drop down combo list in this
field. The default flange type is the AAAT Standard Flange. From our staff’s
past experience, this flange is an average flange. The Type of flange, along with
the Rating, allows TRIFLEX to search through the flange database to find the
desired flange. The current TRIFLEX Flange database consists of five flange
types. The flange types available in TRIFLEX are: AAAT Std. Flange, Blind
Flange, Lap Joint Flange, Slip On Flange & Weld Neck Flange

Class Rating - The User must select a class rating from the drop down combo list
in this field. The available class ratings are 150, 300, 400, 600, 900 and 1500.
Given the flange type and the class rating, TRIFLEX will ook up the appropriate
corresponding weight, length, and insulation factor to be used in the calculations.

Flange L ength — The data shown in this field is looked up from the data base by
TRIFLEX or can be entered (over-typed) by the User, if desired.

Flange Weight — The data shown in this field is looked up from the data base by
TRIFLEX or can be entered (over-typed) by the User, if desired.

Insulation Factor (ft, mm, m, mm) - if the User has specified the Type and
Class Rating, the program will extract the insulation factor for the specified flange
from the database. The user can input an insulation factor by overriding the value
extracted from the database. The insulation factor is a value that when multiplied
times the insulation weight per unit length will result in the weight of insulation to
be placed on the flange. For example, an insulation factor of 1.5 means that the
weight of insulation to be added to the flange weight will be equivalent to the
weight of one foot of insulation on the adjacent pipe times a 1.5 factor when using
the ENG input units.

If the User wants to enter a flange length or a flange weight or an insulation factor
that is different than those selected by TRIFLEX from the TRIFLEX database,
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then the User should select User Specified on the Flange Type and then enter the
desired values.

Number of Flanges - The User can specify one flange or two flanges by clicking
on the radio button in front of one or two. TRIFLEX defaults to two.

When the User sdects One Flange, the User will aso then be given the
opportunity to define the orientation of the flange face. TRIFLEX defaults to a
flange facing forward or in the direction that the User is coding. For the User to
instruct TRIFLEX to orient the flange face in the From direction, the User must
place a check mark in the check box just to the left of the field entitled “Flange is
facing backward”.

Immediately below the data group entitled “Flange Data’, the User will find a
data group entitled “Delta Dimension Coded To". If the User has selected One
Flange in the Number of Flanges radio buttons, then the Single Flange data fields
at the top of this data group will be active and the Flange Pair data fields at the
bottom of this data group will be inactive. If the User has selected Two Flanges
in the Number of Flanges radio buttons, then the Flange Pair data fields at the
bottom of this data group will be active and the Single Flange data fields at the
top of this data group will be inactive. The fields in which data can be entered in
these data groups will be either for Single Flange or Flange Pair exclusively as
further defined below:

Single Flange

Far End of Flange — If the User wishes to locate the Node Point at the Far End of
the flange, then the User should click on theradio button in front of the label “Far
End of Flange”. When the User selects this modeling option, the entire flange
length precedes the Node Point. When the User selects a single flange, this node
point location is the defaullt.

Near End of Flange — If the User wishes to locate the Node Point at the Near
End of the flange, then the User should click on the radio button in front of the
label “Near End of Flange”. When the User selects this modeling option, the
entire length of the flange follows the Node Point. In such case, the User must
not specify a delta dimension to the next Node Point of less than the flange length

Flange Pair

Far End Weld Point — If the User wishes to locate the Node Point at the Weld
Point of the flange on the far end of the flange pair, then the User should click on
the radio button in front of the label “Far End Weld Point”. When the User
selects this modeling option, the entire flange pair length precedes the Node Point.
When the User selects aflange pair, this node point location is the defaullt.

Mid Point of Flange Pair — If the User wishes to locate the Node Point at the
Mid Point of the flange pair, then the User should click on the radio button in
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front of the label “Mid Point of the Flange Pair". When the User selects this
modeling option, the length of one flange precedes the Node Point and the length
of one flange follows the node point. In such case, the User must not specify a
delta dimension to the next Node Point of less than one flange length.

Near End Weld Point — If the User wishes to locate the Node Point at the Weld
Point of the flange on the near end of the flange pair, then the User should click
on the radio button in front of the label “Near End Weld Point”. When the User
selects this modeling option, the entire length of the flange pair follows the Node
Point. In such case, the User must not specify a delta dimension to the next Node
Point of less than the length of the flange pair.

Immediately to the right of the “Flange Data’ data fields, the User will find a data
group entitled “Pipe Size”. In this data group, the User can see the pipe diameter
and schedule as entered on a different dialog for this component. If the User
wishes to change either the pipe diameter or the pipe schedule, the User must go

to the Pipe Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.

Immediately below the data group entitled “Pipe Size”, the User will find
additional data fields for miscellaneous data defined as follows:

Sl _Factor for “From Node’ — If the User wishes to specify a numerical stress
intensification factor on the beginning of the pipe section preceding the flange
defined in this component, then the User should enter the desired numerical value
in this field.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The default is for the effects of buoyancy not to be considered.

Weight Off - If the User wishesto tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default is for weight to be considered
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3.10.1 Coding Reducer Data, Reducer Data Tab

To enter a Reducer component, the User must click on the Reducer Icon on the
Component Toolbar on the left border of the dialog or click on Components on
the main menu at the top of the dialog and then on Reducer on the resulting pull
down menu. Upon either of these sequences of actions, a Reducer dialog with a

series of related dialogs will be presented to the User. Enter the data as noted
below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Reducer didlog, a data group entitled “Element” is
available for User data entry. The fields in which data can be entered in this data
group are defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
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Settings. If the Node Number generated by TRIFLEX is rot the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node” to “To Node’. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the end point) of the reducer being entered. The fields in which data can be
entered in this data group are defined below:

Delta X, Delta Y and Delta Z — The delta dimensions shown in the spaces
provided are calculated by TRIFLEX based upon the vector direction defined in
the previous component and the reducer length entered by the User. TRIFLEX
will assume a dimension equal to one foot if English units are specified or .35
Meters if metric units are specified. The vector direction will be the same as the
previously entered component. If the assumed length is incorrect, the User may
enter the desired length in the Reducer Length field. Entering the reducer length
may only change the delta dimensions.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in thisfield. Entering the reducer length may only change the Absolute
Length.

Immediately below the data goup entitled Dimension from “From Node” to “To
Node’, the User will find a data group entitled “Stress Intensification Factor”.
The fields in which data can be entered in this data group are further defined
below:

For “From Node” — If the User wishes to specify a numerica stress
intensification factor on the beginning of the reducer component, then the User
should enter the desired numerical value in this field.

For “To Node’ - If the User wishes to specify a numerical stress intensification
factor on the end of the reducer component, then the User should enter the desired
numerical value in this field.

Immediately to the right of the Element data group, the User will find a data
group entitled “Size of Connected Pipes’. In this data group, the User can see the
pipe diameter and schedule for the From Node, but should not change it in this
data group. In this data group, the User can see and enter the desired pipe
diameter and schedule for the To Node. The pipe size data for the To Node is
then automatically transferred by TRIFLEX to the Pipe Properties diaog.
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From Node Pipe Size

From Node Nom. Dia. — In this field, the Pipe Diameter specified for the from
end of this component is displayed.

Outside Diameter - In this field, the Outside Diameter specified for the From end
of this component is displayed.

Schedule - In this fidd, the Schedule specified for the from end of this
component is displayed.

Thickness - In this field, the Thickness specified for the from end of this
component is displayed.

To Node Pipe Size

To Node Nom. Dia. — In this field, the Pipe Diameter for the to end of the reducer
is to be entered by the User. It must be a different diameter than the diameter
specified for the From Node.

Qutside Diameter - In this field, the Outside Diameter for the to end of the
reducer is displayed based upon the Nomina Diameter entered by the User.

Schedule - In thisfield, the Schedule for the to end of the reducer is to be entered
by the User. The default value for this field will be “Standard”. The User may
select the schedule from the drop down combo list in this field or enter the
schedule, as desired. If the pipe wall thickness is not represented by a schedule,
then the User can select “ Custom” from the drop down combo list and specify the
desired wall thickness in the following field.

Thickness - In this field, the Thickness specified for the to end of the reducer is
displayed. If desired, the User may enter a numerical value for the thickness in
this field.

Immediately below the “ Size of Connected Pipes’ data group, the User will find a
data group entitled “Reducer Geometry”. In this data group, the User must tell
TRIFLEX whether the reducer is concentric or eccentric and, if eccentric, what
the orientation is.

Concentric — The concentric radio button is the default selection. By accepting
the radio button “Concentric”, the User instructs TRIFLEX to consider the
reducer to be concentric.

Eccentric — Flat Side Down — By clicking on this radio button, the User instructs
TRIFLEX to consider the reducer to have the outside diameter of the From pipe
and the To pipe on the same elevation on the bottom side. In so doing, TRIFLEX
will automatically calculate the offset in the centerline of the to pipe and
incorporate it into the piping model.
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Eccentric — Flat Side Up — By clicking on this radio button, the User tells
TRIFLEX to consider the reducer to have the outside diameter of the from pipe
and the to pipe on the same elevation on the topside. In so doing, TRIFLEX will
automatically calculate the offset in the centerline of the to pipe and incorporate it
into the piping model.

Eccentric — Flat Side User Defined — By clicking on this radio button, the User
tells TRIFLEX to consider the reducer to have the outside diameter of the from
pipe and the to pipe on the same plane on a user specified orientation. When the
User selects this radio button, the data field labeled “Flat Side Orientation Angle”
will be made active to enable the User to enter the proper orientation angle. In so
doing, TRIFLEX will automatically calculate the offset in the centerline of the to
pipe and incorporate it into the piping model.

For lines running along the vertical axis, TRIFLEX will consider the flat side
orientation angle equal to zero when aligned with the +X axis. For lines in the
horizontal plane, TRIFLEX will consider the flat side orientation angle equal to
zero when aligned with the +Y axis.

Reducer Length — In this field, the User must specify the desired length of the
reducer, if other than the TRIFLEX default length. TRIFLEX will default to a
length of one foot, if English units are specified, or .35 Meters, if metric units are
specified.

Reducer Weight - In this field, the User must specify the weight of the reducer.

Immediately below the “Reducer Geometry” data group, the User will find
additional data fields for miscellaneous data defined as follows;

Weight Off - If the User wishes to tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default is for weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the reducer should also be specified on the Setup / Modeling
Defaultsdialog. The default is for the effects of buoyancy not to be considered.
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3.11 Coding Joint Data
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3.11.1 Coding Joint Data, Joint Data Tab

To enter a Joint component with or without a preceding Pipe, the User must click
on the Joint Icon on the Component Toolbar on the left border of the dialog or
click on Components on the main menu at the top of the dialog and then on Joint
on the resulting pull down menu. Upon either of these sequences of actions, a
Joint dialog with a series of related dialogs will be presented to the User. Enter
the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Joint dialog, a data group entitled “Element” is available
for User data entry. The fields in which data can be entered in this data group are
defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
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number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Rigid/Flexible — Immediately below the Name Field, the User is given the option
to define whether the joint is rigid or flexible. A flexible joint is used to model
structural members like angles, beams, channels, etc. A rigid joint is used to
model anything that is completely rigid such as a casing for a piece of rotating
equipment or a special valve, etc. The User is given two radio buttons to select
from — rigid or flexible. TRIFLEX defaults to rigid. If the User wishes to select
flexible, then the User must click on flexible.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node” to “To Node’. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the point where the User is placing the Node) of the Joint being entered. The
fields in which data can be entered in this data group are defined below:

Delta X, Delta Y and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equal to one foot, if
English units are specified, or .35 Meters, if metric units are specified. If the node
being defined follows another component other than an anchor, the assumed
dimension will be along the vector line defined by the previous component. If the
assumed length is incorrect or if the delta dimension should be along another axis
or along two or three axes, the User may enter the desired data in the Delta X,
Delta’Y and/or Delta Z fields.

Abs Length — TRIFLEX will automatically calculate the absolute length and
display it in this field. If the vector is in the same direction as the previously
entered component, then the User may enter the absolute length desired and
TRIFLEX will automatically calculate the Delta X, Delta Y and Delta Z
dimensions and will display them in the appropriate fields.

Use the Minimum Length - If the User wishes to instruct TRIFLEX to use the
Minimum Length as calculated by TRIFLEX based upon the length of the Joint
and the preceding component, then the User should place a check in the box
immediately to the left of the label “Use the Minimum Length”. TRIFLEX will
then replace the absolute length with the minimum required length. This is
particularly useful when the User desires to place a Joint fitting make-up with the
previous component (especially if the previous component is a bend or a flange,
valve or joint with the data point located at a point other than the end point) and it
eliminates the need for the User to perform manual math calculations.
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Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.

Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will break the pipe preceding the Joint, if any, into one more segment
that the number of intermediate nodes specified in this field. In other words, if
the User enters a 2 in this field, TRIFLEX will place two (2) intermediate nodes
between the from node and the from end of the Joint. TRIFLEX will then break
the pipe into three (3) segments.

Maximum_Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the length specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths between
intermediate node points is less than the length specified by the User in this field.

To the immediate right of the “Element” data group, the User will find a data
group entitled “Rigid Joint Properties’. The fields in which data can be entered in
this data group are defined below:

Weight — This field is provided to enable the User to enter a specific weight that
will be applied by TRIFLEX at the centroid of the Joint Element, excluding the
preceding pipe. If the User wishes the joint to be weightless, this field may be left
blank or the User can enter azero in thisfield. The default value is blank.

Length — This field is provided to enable the User to enter a specific length for
the Joint Element itself. The User is rot required to enter a joint length if the joint
length is equal to the absolute length as entered in the delta dimensions. If the
User wishes the joint to be preceded by a segment of pipe, then the User should
enter the desired length in thisfield. The default value is blank.

Immediately below the data groups entitled “Rigid Joint Properties’, the User will
find a data group entitled “Delta Dimension To “To Node’”. The fields in which
data can be entered in this data group are defined below:

Near —If the User wishes to locate the Node Point at the Near End of the Joint,
then the User should click on the radio button in front of the label “Near”. When
the User selects this modeling option, the entire length of the Joint follows the
Node Point. In suchcase, the User must not specify a delta dimension to the next
Node Point of less than the Joint length.

Mid — If the User wishes to locate the Node Point at the Mid Point of the Joint,
then the User should click on the radio button in front of the labd “Mid”. When
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the User selects this modeling option, one half of the Joint length precedes the
Node Point and one half of the Joint follows the node point. In such case, the
User must not specify a delta dimension to the next Node Point of less than one
half of the Joint length

Far — If the User wishes to locate the Node Point at the Far End of the Joint, then
the User should click on the radio button in front of the label “Far”. When the
User selects this modeling option, the entire Joint length precedes the Node Point.
The default location for the node point location on ajoint is the “Far” point or the
end of the joint.

Immediately below the data group entitled “Delta Dimension To “To Node’”
Flexible Joint Properties

For “From Node” — If the User wishes to specify a numerical stress
intensification factor on the beginning of the pipe section preceding the Joint
defined in this component, then the User should enter the desired numerical value
in this field.

Immediately below the data group entitled “Stress Intensification Factor”, the
User will find additional data fields for miscellaneous data defined as follows:

Weight Off - If the User wishes to tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. TRIFLEX will treat the Joint and the
preceding Pipe coded on this component, if any, as weightless, if the User places
acheck in this check box. The default isfor weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The effects of Buoyancy will only be applied to pipe members that
precede joints and will not be applied to joints themselves. The default is for the
effects of buoyancy not to be considered.

Immediately below the miscellaneous data fields, the User will find a data group
entitled “Pipe Size”. In this data group, the User can see the pipe diameter and
schedule as entered on a different dialog for this component. If the User wishes to
change either the pipe diameter or the pipe schedule, the User must go to the Pipe

Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.
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When the User in the Element Data Group selects a Flexible Joint, the third
column in the right portion of the data dialog is displayed in which the User is to
enter data. The data group at the top of the column is entitled “Flexible Joint
Properties’. Data must be entered in this data group as follows:

Designation — The User can click on the drop down combo list in this field and
then select the desired structural member from the list of available members. In
the event that the desired member is not available, the User can sdlect “User
Specified” and enter the applicable geometric properties.

In the event that the User wishes to enter a library of frequently used structural
shapes, al such entries are made through “Utilities” then “Databases’ then
“Structural Steel”.

Moment of Inertia about “B” Axis — When the User has selected a structural
member in the field labeled “Designation”; this field will automatically be filled
by TRIFLEX with the appropriate property value. When the User hes selected
“User Specified” in the field labeled “Designation”, the User is expected to enter
the appropriate property vaue in thisfield.

Moment of Inertia about “C” Axis — When the User has selected a structural
member in the field labeled “Designation’, this field will automatically be filled
by TRIFLEX with the appropriate property value. When the User has selected
“User Specified” in the field labeled “Designation”, the User is expected to enter
the appropriate property vaue in thisfield.

Polar Moment of Inertia*“J,” — When the User has selected a structural member
in the field labeled “Designation”; this field will automatically be filled by
TRIFLEX with the appropriate property value. When the User has selected “User
Specified” in the field labeled “Designation”, the User is expected to enter the
appropriate property value in this field.

Distance from centerline to Outer_Surface on “B” Axis — When the User has
selected a structural member in the field labeled “Designation”, this field will
automatically be filled by TRIFLEX with the appropriate property value. When
the User has selected “User Specified” in the field labeled “Designation”, the
User is expected to enter the appropriate property value in this field.

Distance from centerline to Outer Surface on “C” Axis — When the User has
selected a structura member in the field labeled “Designation”, this field will
automatically be filled by TRIFLEX with the appropriate property value. When
the User has selected “User Specified” in the field labeled “Designation”, the
User is expected to enter the appropriate property value in this field.

Cross Sectional Area — When the User has selected a structural member in the
field labeled “Designation”, this field will automatically be filled by TRIFLEX
with the appropriate property value. When the User has selected “User Specified”
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in the field labeled “Designation”, the User is expected to enter the appropriate
property value in this field.

(Beam Scan missing)

Immediately below the data group entitled “Flexible Joint Properties’, the User
will find a data group entitled “Flexible Joint”. The fields in which data must be
entered in this data group are defined below:

Angle between Joint C Axis and X, Y, Z Axes — In the following fields, the
User must enter the “C” axis of the joint and each of the X, Y and Z axes. The
“A” axis is defined as the axis of the joint. By entering these angles, the User
definesto TRIFLEX how to orient the structural properties.

Shear Didtribution Factor for Forces Paralld to “B” Axis — This fidd is
provided to allow the User to specify the Shear Distribution Factor for forces
acting parallel to the “B” axis of the flexible joint. This factor is multiplied times
the force acting along the “B” axis. This factor may be considered as a stress
intensification factor for the shearing force acting on the member attachment. It is
generally taken to be the area of the member defined by the component divided by
the area of the attachment, for example, a beam clip:

BeamArea/ClipArea = 41.2/11.2 = 3.71

Shear Didtribution Factor for Forces Paralle to “C” Axis — This fidd is
provided to allow the User to specify the Shear Distribution Factor for forces
acting parallel to the “C” axis of the flexible joint. This factor is multiplied times
the force acting aong the “C” axis. This factor may be considered as a stress
intensification factor for the shearing force acting on the member attachment.
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3.12 Coding Expansion Joint
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Figure 3.12.1 Coding Expansion Joint, Expansion Joint Tab

3.12.1 Coding Expansion Joint, Expansion Joint Tab

To enter an Expansion Joint component, the User must click on the Expansion
Joint Icon on the Component Toolbar on the left border of the dialog or click on
Components on the main menu at the top of the dialog and then on Expansion
Joint on the resulting pull down menu. Upon either of these sequences of actions,
an Expansion Joint dialog with a series of related dialogs will be presented to the
User. Enter the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Expansion Joint dialog, a data group entitled “Element” is
available for User data entry. The fields in which data can be entered in this data
group are defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.
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To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
Settings. If the Node Number generated by TRIFLEX is not the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Dimension from “From Node’ to “To Node’. The dimension(s) entered in this
data group define the vector from the previous node point to the To Node Point
(the mid point) of the expansion joint being entered. The fields in which data can
be entered in this data group are defined below:

Delta X, Delta Y _and Delta Z— If the User is specifying the first component
after an anchor, TRIFLEX will assume an “X” dimension equa to one foot if

English units are specified or .35 Meters if metric units are specified. If the
assumed length is incorrect or if the delta dimension should be along another axis
or along two or more axes, the User may simply enter the desired datain the Delta
X, Deta’Y and/or Delta Z fields. The minimum dimension that can be entered is
one half the length of the expansion joint entered by the User on this dialog.

Abs L ength— TRIFLEX will automatically calculate the absolute length from the
From Point to the mid point of the Expansion Joint and display it in thisfield. If
the vector is in the same direction as the previously entered component, then the
User may enter the absolute length desired and TRIFLEX will caculate the Delta
X, Delta Y and Delta Z dimensions automatically and will display them in the
appropriate fields.

Use the Minimum L ength - If the User wishes to instruct TRIFLEX to use the
Minimum Length as caculated by TRIFLEX based upon the length of any
preceding component, and then the User should place a check in the box
immediately to the left of the label “Use the Minimum Length”. TRIFLEX will
then replace the absolute length with the minimum required length. This is
particularly useful when the piping component being modeled follows a Bend or a
Valve, Flange or Joint with the data point specified at a point other than the end
point.

Minimum Length — This field is a display field only. In this field, TRIFLEX
displays the minimum length that must be provided between the previous Node
Point and the To Node location being entered by the User. The Absolute Length
dimension entered by the User must be equal to or greater than the minimum
length computed by TRIFLEX.
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Number of Intermediate Nodes — If the User enters a number in this field,
TRIFLEX will bresk the pipe preceding the expansion joint into one more
segment that the number of intermediate nodes specified by the User in this field.
In other words, if the User enters a 2 in this field, TRIFLEX will place two (2)
intermediate nodes between the to node and the beginning of the expansion joint —
TRIFLEX will break the pipe into three (3) segments.

Maximum Spacing — The User may specify the maximum spacing between
nodes in this field. If the lengths of the pipe components generated by TRIFLEX
when the number of intermediate nodes is used by TRIFLEX to generate the
intermediate nodes is longer than the length specified by the User in this field,
then TRIFLEX will generate additional node points until the lengths between
intermediate node points is less than the length specified by the User in this field.

Immediately below the data group entitled “Dimension from “From Node” to “To
Node’, the User will find a data group entitled “Coordinate System”. The User
must select one of the two coordinate systems listed below:

X, Y, and Z Coordinate System- If the User wishes to enter the expansion joint
flexibilities along and about the X, Y, Z axis system, then the User accept the
radio button being selected for this option.

A, B, C Coordinate System - If the User wishes to enter the expansion joint
flexibilities along and about an axis system that is skewed with respect to the X,
Y, Z-axis system, then the User should select this option by clicking on the radio
button just to the left of the text. When this coordinate system is selected, the
User will be expected to define the orientation angles as defined later n the
discussion for this component.

Immediately below the data group entitled “Coordinate System”, the User will
find additional data fields for miscellaneous data defined as follows:

Weight Off - If the User wishes to tell TRIFLEX to consider the component being
entered as weightless, then the User should place a check in the box immediately
to the left of the label “Weight Off”. The default is for weight to be considered.

Buoyancy - If the User wishes to tell TRIFLEX to consider the effects of
buoyancy on this component, then the User should place a check in the box
immediately to the left of the label “Buoyancy Calculations’. The density of the
fluid surrounding the pipe should also be specified on the Setup / Modeling
Defaultsdialog. The default is for the effects of buoyancy not to be considered.

Immediately to the right of the data group entitled “Element”, the User will find a
data group entitled “Expansion Joint Stiffness”. The fields in which data can be
entered in this data group are further defined below:

Trandational Stiffness — The User may enter the desired trandational stiffness
along the axial direction (along the axis of the expansion joint) and along the
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Lateral directions (along each of the two perpendicular axes). The first of the two
lateral trandlational stiffness will be the one oriented most vertically and the
second of the two lateral trandational stiffness’ will be the one oriented most
horizontally. However, if the expansion joint is oriented along the Y-axis, then
the three values must be the axia (along the Y axis), the lateral aong the X-axis
second, and the lateral along the Z-axis third.

To define the desired trandational stiffness along each of the three axes, then the
User can sdlect Free or Rigid from the drop down combo list in each of the fields
or enter anumerical value in any of these fields.

Rotational Stiffness’ — The User may enter the desired rotationa stiffness about
the axial direction (torsion about the axis of the expansion joint) and about the
Lateral directions (bending about the two perpendicular axes). The first of the
two lateral rotational stiffness will be the one about the axis oriented most
vertically and the second of the two lateral rotational stiffness’ will be the one
about the axis aiented most horizontally. However, if the expansion joint is
oriented along the Y-axis, then the three values must be the axia (about the Y
axis), the lateral about the X-axis second, and the lateral about the Z-axis third.

To define the desired rotational stiffness about each of the three axes, then the
User can select Free or Rigid from the drop down combo list in each of the fields
or enter a numerical value in any of these fields.

Immediately below the data group entitled “Expansion Joint Stiffness’”, the User
will find a data group entitled “ Skewed Expansion Joint Angles’. If the User has
selected the A, B, C Coordinate System, then TRIFLEX will activate this data
group for the User to enter the C Axis angles. Given the C Axis and the axid
direction, TRIFLEX has the required data to properly orient and apply the
trandational and rotational stiffness. The fields in which data is to be entered in
this data group are defined below:

C angle- X Axis, C angle- Y Axisand C angle- Z Axis —When the expansion
joint is oriented along an axis that is skewed with respect to the X axis and/or the
Y axis and/or the Z axis, the User must define the angle in degrees between the C
Axis and the X axis, between the C Axis and the Y axis and between the C Axis
and the Z axis. The angles should always be 180 degrees or less.

Immediately below the data group entitled “ Skewed Expansion Joint Angles’, the
User will find a data group entitled “Expansion Joint Physical Properties’. In the
fields in this data group, the User is to enter the physical properties that describe
the expansion joint. The fields in which data is to be entered in this data group
are further defined below:

Length of Bellows — In this field, the User is to enter the physical length of the
bellows. Since the User is to define the delta dimension to the middle of the
expansion joint, the delta dimension must be greater than or equal to one half of
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the length of the bellows. The delta dimension for the component following the
expansion joint must also allow for the second half of the bellows.

Bellows O.D. — In this field, the User is to enter the physical outside diameter of
the corrugated section of the expansion point. This value is used to properly
represent the expansion joint in the graphic model.

Pressure Thrust Area - In this field, the User is to enter the effective pressure
thrust area. This value is commonly available from the manufacturer of the
expansion joint being used. When tie rods do not restrain the expansion joint, the
pressure thrust load will be exerted by the expansion joint on the pipe on both
ends of the expansion joint. The pressure thrust load is determined by multiplying
the pressure thrust area by the internal pressure.

With Tie Rods — When “With Tie Rods’ is selected, TRIFLEX will make the
axial spring constant as rigid and pressure thrust forces will not be applied to the
pipe components on either side of the expansion joint. TRIFLEX defaults to an
expansion joint with tie rods and, therefore, the radio button just to the left of the
“With Tie Rods’ label is selected. In the event that the User does not desire to
have tie rods, the User should select the other option.

Without Tie Rods — To select this option, click on the radio button just to the left
of the “Withou Tie Rods’ label. When “Without Tie Rods’ is selected,
TRIFLEX will use the axia spring constant entered by the User and pressure
thrust forces will be generated and applied to the pipe components on either side
of the expansion joint.

Immediately below the data group entitled “Expansion Joint Physical Properties’,
the User will find a data group entitled “Pipe Size”. In this data group, the User
can see the pipe diameter and schedule as entered on a different dialog for this
component. If the User wishes to change either the pipe diameter or the pipe
schedule, the User must go to the Pipe Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.

Immediately below the data group entitled “Expansion Joint Physical Properties’
and to the right of the data group entitled “Pipe Size’, the User will find an
additional data group entitled “Stress Intensification Factor”. Data may be
entered as follows:

Sl _Factor for “From Node” — If the User wishes to specify a numerical stress
intensification factor on the beginning of the pipe section preceding the expansion
joint defined in this component, then the User should enter the desired numerical
value in this field.
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3.13 Redease Element
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Figure 3.11.1 Coding Joint Data, Joint Data Table

3.13.1 Coding Release Element, Release Element Tab

To enter a Release Element component, the User must click on the Release
Element Icon on the Component Toolbar on the left border of the dialog or click
on Components on the main menu at the top of the dialog and then on Release
Element on the resulting pull down menu. Upon either of these sequences of
actions, a Release Element dialog with a series of related dialogs will be presented
to the User. Enter the data as noted below:

The data is organized in related data groups on each and every dialog. In the
upper left corner of the Release Data dialog, a data group entitled “Element” is
available for User data entry. The fields in which data can be entered in this data
group are defined below:

From Node — In this field, TRIFLEX will generate a Node Number equal to the
To Node number for the previously entered component. If the node number
generated by TRIFLEX is not the desired node number, then the User may select
a node number from the drop down combo list in this field or enter a node
number, as desired.

To Node - In this field, TRIFLEX will generate a Node Number based upon the
From Node number and the node increment specified by the User in the Default
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Settings. If the Node Number generated by TRIFLEX is not the desired node
number, the User may select a node number from the drop down combo list in this
field or enter any node number desired.

Name — In this field, the User may specify any name that will fit within the field.
This name indicator will likely assist the User or other interested parties in
identifying the significance of the node. Entry of the name in this field is
optional.

Immediately below the “Element” data, the User will find a data group entitled
“Release Element Type’. The data group contains three options for the User to
select from. Each option has aradio button just to the left of it.

Totally Rigid — This is the default selection. When the User selects this option,
TRIFLEX will treat the release element as totally rigid for all analyses processed.

Totally Free - When the User selects this option, TRIFLEX will treat the release
element as totally free for al analyses processed.

User Defined - When the User selects this option; TRIFLEX will treat the release
element as having the stiffness’ as defined by the User in a separate portion of the
dialog.

Immediately below the data group entitled “ Release Element Type”, the User will
find two hanger design options to select from. These design options enable a
User to more accurately select spring hangers when the piping system model
includes rotating equipment.

Freealong “Y” axiswhen Weight Analysis Processed for Spring Hanger Design
- If the User has elected to have TRIFLEX size and select spring hangers in this
analysis and wishes to instruct TRIFLEX to consider this release element to be
free dong the “Y” only during the Weight Analysis, then the User should place a
check in the box immediately to the left of the label “Free along “Y” axis when
Weight Analysis Processed for Spring Hanger Design”.  The default for this option
isthat it is not selected. For a further discussion about the use of this option, see
the Chapter 5 — Use of Restraints.

Free along “All” _axes when Weight Analysis Processed for_Spring Hanger
Design - If the User has elected to have TRIFLEX size and select spring hangers
in this analysis and wishes to instruct TRIFLEX to consider this release element
to be free dong al axes only during the Weight Analysis, then the User should
place a check in the box immediately to the left of the label “Free along “All” axes
when Weight Analysis Processed for Spring Hanger Design”. The default for this
option is that it is not selected. For a further discussion about the use of this
option, see the Chapter 5 — Use of Restraints.
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Immediately below the two hanger design options, the User will find a data group
entitled “Coordinate System”. The User must slect one of the two coordinate
systems listed below:

X, Y, and Z Coordinate System- If the User wishes to enter the release element
flexibilities along and about the X, Y, Zaxis system, then the User accepts the
radio button being selected for this option.

A, B, C Coordinate System - If the User wishes to enter the release element
flexibilities along and about an axis system that is skewed with respect to the X,
Y, Z-axis system, then the User should select this option by clicking on the radio
button just to the left of this text. When this coordinate system is selected, the
User will be expected to define the orientation angles as defined later in the
discussion for this component.

Immediately to the right of the data group entitled “Element”, the User will find a
data group entitled “ Release Element Stiffness”. The fields in which data can be
entered in this data group are further defined below:

Trangational Stiffnesses — The User may enter the desired trandational stiffness
along the axia direction (along the axis of the release element) and along the
Lateral directions (along each of the two perpendicular axes). Thefirst of the two
lateral trandlational stiffness will be the one oriented most vertically and the
second of the two lateral trandlational stiffness will be the one oriented most
horizontally. However, if the release element is oriented along the Y-axis, then
the three values must be the axial (along the Y axis), the lateral along the X-axis
second, and the lateral along the Z-axis third.

To define the desired trandational stiffness along each of the three axes, then the
User can select Free or Rigid from the drop down combo list in each of the fields
or enter anumerical value in any of these fields.

Rotational Stiffness’ — The User may enter the desired rotational stiffness about
the axia direction (torsion about the axis of the expansion joint) and about the
Latera directions (bending about the two perpendicular axes). The first of the
two lateral rotational stiffness will be te one about the axis oriented most
vertically and the second of the two lateral rotational stiffness’ will be the one
about the axis oriented most horizontally. However, if the expansion joint is
oriented along the Y-axis, then the three values must be the axia (about the Y
axis), the lateral about the X-axis second, and the lateral about the Z-axis third.

To define the desired rotational stiffness about each of the three axes, then the
User can select Free or Rigid from the drop down combo list in each of the fields
or enter a numerical value in any of these fields.

Immediately below the data group entitled “ Release Element Stiffness'”, the User
will find a data group entitled “ Skewed Release Element Angles’. If the User has

208



TRIFLEX? Windows Chapter 3

selected the A, B, C Coordinate System, then TRIFLEX will activate this data
group for the User to enter the A Axis and C Axis angles. Given the orientation
of the A Axis and the C Axis, TRIFLEX has the required data to properly orient
and apply the tranglational and rotational stiffness’. The fields in which datais to
be entered in this data group are defined below:

A angle - X Axis, A angle - Y Axis and A angle - Z Axis — When the Release
Element is skewed with respect to the X axis and/or the Y axis and/or the Z axis,
the User nust define the angle in degrees between the A Axis and the X axis,
between the A Axis and the Y axis and between the A Axis and the Z axis. The
angles should always be 180 degrees or less.

C angle - X Axis, C angle - Y Axis and C angle - Z Axis — When the Release
Element is skewed with respect to the X axis and/or the Y axis and/or the Z axis,
the User must define the angle in degrees between the C Axis and the X axis,
between the C Axis and the Y axis and between the C Axis and the Z axis. The
angles should always be 180 degrees or less.

Immediately below the data group entitled “Skewed Release Element Angles’,
the User will find a data group entitled “Pipe Size”. In this data group, the User
can see the pipe diameter and schedule as entered on a different dialog for this
component. If the User wishes to change either the pipe diameter or the pipe
schedule, the User must go to the Pipe Properties tab.

Pipe Diameter — In this field, the Pipe Diameter specified for this component is
displayed.

Pipe Schedule - In this field, the Pipe Schedule specified for this component is
displayed.
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3.14 Executing a Static Analysis

To process a TRIFLEX? Windows analysis of the piping system you just entered,
click on the Green Arrow icon in the Main Menu or from the Setup menu,

select the Basic option as shown in Figure 3.14-1.
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Figure 3.14.1 Main Screen, Calculate Pull-Down Menu
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Figure 3.14.2 Main Screen, Calculation Ready/Stop Icon
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Note: A case number must be filled in before TRIFLEX® Windows will perform
the stress calculations.

Once TRIFLEX has been instructed to process the analysis, the program will
begin executing the stress calculations. The status of the calculations will be

displayed in the TRIFLEX? Windows screen.

While the caculation is in progress, the Calculation Ready/Stop Icon will be
displayed as a red stop sign as shown in Figure 3.14-2. To stop the calculation
process, click the Calculation Ready/Stop Icon and the calculations will be
immediately aborted.

Upon completion of the calculation process, the Calculation Ready/Stop Icon
will be returned to the green arrow ready state as shown in Figure 3.14-1.

211



TRIFLEX? Windows

Chapter 3

3.15 View Run Output
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Figure 3.15-1 Output Pull-Down Menus

To view the results of the stress calculations in spreadsheet format, do the
following: From the Output Pull Down menu, select View Results. See Figure
3.15-1 below for this menu. The TRIFLEX® Windows calculation results will be
displayed as shown in Figure 3.15-2
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Figure 3.15-2 — Output Report, View results
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To view Code Compliance Report

1

Select the Load Case that you wish to view using the Load Case pull-down

menu as shown in Figure 3.15-2.

Select the report that you wish to view using the Type Report Selector pull
down menu as shown in Figure 3.15-3.
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Figure 3.15-3 — Output Report, Type Report Selector
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3. From the Output Pull Down menu, select Piping Code Report similar to
that shown in Figure 3.15-1. The TRIFLEX® Windows calculation results will
be displayed as shown in Figure 3.15-4.
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Figure 3.15-4 Output Code Compliance Report
To view the piping model output graphicaly,

4. Click on the Output Display icon in the Main Menu as shown in Figure
3.15-5 or, from the Output Pull Down menu, select Output Graphic
Display similar to that shown in Figure 3.15-1. An Output display screen will
appear in the middle of the screen.

5. In the Output Display screen, click on the Display Pull Down menu as
shown in Figure 3.15-6 to select the calculated output data that you wish to
view.

6. If you select deflections, rotations, forces or moments, you must then select
the Line of Action that you wish. Under Line of Action, TRIFLEX will
default to Resultant values unless you specify another category. Then click
OK.

If you select any of the stresses calculated by TRIFLEX, then you must select
either Absolute Value or Sign (+/-) from the Stress Display group. Under the
Stress Display group, TRIFLEX will default to Absolute values unless you
specify Sign (+/-). Then click OK.
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Note: If your piping model does not appear on the screen at this point, then press
Control + Tab to toggle between all screens available describing the piping
system. Stop when you see the piping model. Alternatively, you can click on the
Spreadsheet |con to toggle between the spreadsheet view and the piping model.
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Figure 3.15-6 — Out put Display Dialog
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Figure 3.15-7 — Output Display Deformed Graphics

To view the piping model with a superimposed deformed shape,

7.

In the Output Display screen shown in Figure 3.15-7, click on the Display
Pull Down menu and select Deflection.
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8. Then on the Output Display screen, click on the check box for Show Center
Line Deviation and enter a number in the Scale field indicating the multiplier
factor to be applied to the deflection shown on the model. Then click OK. A
screen showing the deformed piping model will then appear as shown in

Figure 3.15-7.

3.1.6 Printing

TRIFLEX? Windows has an extremely easy to use facility for printing output
reports and screens.

1.

2.

3.

From the Output Pull Down menu, select Preview Report or Print Report
similar to that shown in Figure 3.16-1. The Report Print (Print Static /

Dynamic Reports) screen will then appear.
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Figure 3.16-1 — Print Report
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In Print Report or Preview Report screen, select the Loading Case and
the reports from the Available Report group by placing a check in the box

adjacent to each desired report as shown in Figure 3.16-1.

A Preview Report sample screen is shown in Figure 3.16-2
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Figure 3.3.6-2 Report Print Menu

To exit TRIFLEX®Windows, click EXIT under FILE. Please remember before
you exit TRIFLEX to save your model. To do so, from the File Pull Down menu,
sdlect Save As similar to the procedure used in most Windows programs.
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APPENDIX A

TRIFLEX?* Windows Command and Shortcut Keys
(GraphicsMode)

COMMANDS SHORTCUTS
Help F1 (not active currently)
Worksheet Toggle F4

Start Calculation
Print Report Preview
Print Report

Move to End

Edit Current Component
Move to First Component
Insert

Move to Next Component

Move to Previous Component

Copy
Cut

Delete
New
Open
Paste
Print
Save
Undo

F5
Fr7
F8

END
F9
HOME
INS
PGDN
PGUP

CTRL+C
CTRL + X
DEL

CTRL +N
CTRL +O
CTRL +V
CTRL+P
CTRL+S
CTRL +Z
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“Arrow” moves model

Bring up “ Start”

Capture display to Clipboard
Change pointer/manipul ator
Change pointer to manipulator
Change to manipulator (temporary)
Display al available windows
Manipulator moves model

Next (toggle between graphics

& Spreadsheet input)

Toggle through all available windows

ARROW KEYS
CTRL + ESC
ALT + PRTSC
ESC

ALT + SHIFT
ALT

ALT + ESC
SHIFT

CTRL + F6

ALT + TAB
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