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Tutorial for Modeling and Results Review — Problem 1

The best way to learn CAEPIPE is to try it yourself. In this tutorial we will create a simple model to help
you understand the use of CAEPIPE. The details of the model are shown below:

Y

.

A53 Grade B material
Calcium silicate insulation, 2" thk
200 psi, 600 F

Contents specific gravity = 0.8 “2 20

50 Specified displacement: Y = 0.5"

You will learn how to:

Enter Title

Select Analysis options (piping code etc.)

Define Material, Section and Loads for the model
Input Model Layout

Select Load Cases for Analysis

Analyze

View Results

ARG ol e

D Start CAEPIPE. Then click on the New file button. The New file dialog opens.

BH Caepipe — O X
File Help

* todel (mod)

™ Material Library [.mat)

" Spectrum Library [.spe]
™ \alve Library [val)

" Beam Section Library [.bli)
™ Flange Qualification [fAg)

™ Mozzle Evaluation [.noz)

© Lug Evaluation [.ug)

Cancel |
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From the New file dialog, select the type of the new file as Model (mod) file. This opens two
independent windows: Layout and Graphics.

Layout window

i* Caepipe: Layout (2] - [Untitled]

File Edit View Options Loads Misc Window Help

jEHJIID.@

Node | Type | D¢ (ftin")| DY (itin") | DZ (ftin") | Matl| Sect | Load | Data
Title =|
10 (Fram Anchor

1
2
3

Graphics window

FH Caepipe: Graphics - [Untitled] - O *

File View Options Window Help

S HE AQAQRQUOEH
z‘i-x

Adjust the size of the windows to fit your desktop such that you can view both comfortably at the same
time.
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1. Enter Title
Type “Sample problem” as the title in the first row that contains “Title = ”. Press Enter.
2. Select Analysis options (piping code etc.)

Click on the Options menu and then select Analysis (Options > Analysis) to specify options for analysis.

=i* Caepipe: Layout (2) - [Untitled]

File Edit View Options Loads

u Analysis...
D i E Units... Ctrl+U

Misc  Window Help

# |Mode|Type|Di  Font..
1 |Title = Sample Pi Increase Font... Ctrl+Up
2_ 10 |Fram Decrease Font... Ctrl+Down

Mode increment...

This opens the Analysis Options dialog.

Analysis Options

Code ITemperaturel F‘ressurel D:,rnarnics! Misc !

Fiping code

[ Use B3 for 5IF: and Flexibili Factors
¥ Include axial force in stress caloulations

[™ Use liberal allowable shesses

ok | Cancel ;

On the Code property page, select B31.3 (2018) for Piping code. Then click on OK to close Analysis
Options dialog.

3. Define Material, Sections and Load Material

Click on “Matl” in the header in the Layout window (or press Ctrl+Shift+M)
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BH Caepipe: Layout (2) - [Untitled] - | x

File Eclit 'v"iew CI|:=ticnr LCEE|" Mirc 'c‘"inclcw Help

&

NodelT_l,lpe|D>< fftin’ ]|DY [iir! ]|DZ i ]|MatI|Sect|Load|Data

#

'I_ Title = Sample Problem
2 110 From Anchor
3

This opens up the Materials list in a separate List window. Position and resize the list window as you
desire. Click on Library button on the Toolbar (or choose File > Library).

== Caepipe: Materials (0) - [Untitled]

File Edit Wiew Optiu:uns Misc  Window Help

IIDHQI uw il &=

M ame Dezcription | Ty | Density (M Jl:llr'lt|Mater|a||||;jrar_-,r|_Bm|:l E |Alpha |Allowable
pe | (lbfind) factor TIPS IF] [pzi] | [inin/F] | [pzi]

1l 1

The Open Material Library dialog is shown.

=I= Open Material Library

Look in: | Material_Library j ¢ Ef~
Mame - Date modified "
£B313-2014.mat 25-0ct-1611:47 PM
EHB313-2016.mat 14-Mow-17 12:47 AM
TB313-2018.mat 09-0ct-19 12:10 AM
EHB214-2002.mat 25-0ct-1611:47 PM
EHB314-2006.mat 25-0ct-1811:47 PM
£ >
File name: |E.'-11}2'I}1E.mat
Files of type: | Material Library files {* mat) | Cancel
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Select B313-2018.mat as the library file to open by double clicking on it. The available materials in the
library are shown.

Material Library - [B313-2018.mat (...

Piping code - B31.3

=

td aterial D escription ~
AR3 GRADE A

AR GRADE B

A106 GRADE A

A10E GRADE B

A106 GRADE C

A135 GRADE A

A135GRADE B

AP 5L 46

AP BL =42

AP BL- =52

APIBL-#EE

A3 IR v

QK. | Cancel | Library |

[uu R Y R m ) ey I TR L

o

—
o

—
-

—
ra

Double click on A53 Grade B material to select it. The properties for this material are transferred to the
material in the List window. Type “A53” for material name and then press Enter.

=I= Caepipe: Materials (1) - [Untitled]

File Edit View Options Misc Window Help

IID reifoNl - I]4-->

M ame Dezcription Tuw | Denzity [Mu  |Joint | Yield Temp | E Alpha | Allowable
pe | (b/in3) factar | [psi) [F1 [psi] [indindF] | [p=i)

1 |AS3 AE3GRADE B |CS (023 J02 |1.00 |35000 20 [29.9E+E | E.25E-B | 20000
B 100 |29.3E+6 | 6.47E-B | 20000
N 200 | 28.8E+E | 6.70E-E | 20000
300 |28.3E+E | 6.90E-6 | 20000
400 | 27.4E+6 | 7.10E-B | 13300
500 |27.3E+E | 7.30E-B | 15000
BO00 | 26.5E+E | 7.40E-B | 17300
B50 |26.0E+E | 7.50E-B | 17300
00 | 25.5E+6 | 7.6OE-B | 16700
Al |24.9E+6 | 7.7OE-B | 13300
800 |24.2E+E | 7.80E-E | 11400
B0 [23.4E+kE | 7.B5E-B | 3700
500 |22.5E+k | 7.90E-E | 5300
350 [ 21.5E+6 [ 8.00E-6 | 4000
1000 |20.4E+6 [ 8.10E-B | 2500
1050 (19.2E+6 [8.15E-6 | 1600
1100 (18.0E+6 [ 8.20E-6 | 1000

— | =

Sections

Select Sections from the Misc menu of the List window (or press Ctrl+Shift+S).
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=i Caepipe: Materials (1) - [Untitled]

File Edit View Options Misc Window Help

. . I:l . Coordinates Ctrl+Shift+C

Materials Ctrl+Shift+M
Mame Description 1 . 8 Alpha | Allowable &
[ Sections Ctrl+Shift+5 findineF] | [p=i]
1 [AB3 ARIGRADEE (I Loads Crl+Shift+L E+E | B.25E-5 | 20000
2 . E+E | B.47E-E | 20000

Beam Materials
E+E | 6. 70E-G | 20000

E+6 | 6.90E-6 | 20000
Beam Loads E+6| 7.10E-6 | 19900
E+6| 7.30E-6 | 13000

— Beam Sections

. Pumps
E+E | 7. 40E-E | 17900
— Compressors
. E+E | 7.50E-6 | 17300
— Turbines

E+5 | 7.B0E-G | 16700
Spectrums E+E | 7. 70E-E 13900
E+E | 7.80E-6 [ 11400
E+5 | 7.85E-6 | 8700
E+5 | 7.90E-6 | 5300
E+E | 8.00E-5 | 4000

B | [ | | 15] 1000 | 204646 |8 1066 | 2500 v
£ > £ >

Force spectrums
— Time Functions

— Soils

The Sections list is shown. To enter the first section, Type ‘8’ for Section name and press Enter. The
Section Properties dialog is shown with the section name 8.

=i Caepipe: Pipe Sections (0) - [Untitled]

File Edit View Options Misc Window Help

IID G 0 leE=

MWame |Mom | Sch|OD | Thk | Cordl|M.Tal|Ins.Dens | Ins. Thk | Lin.Dens | Lin.Thk | Soil
Dia [inch] | inch)] | (inch] | (%) (IbAR3] | finch] | bAR3) | [inch]
14

The Section Properties dialog is shown with the section name 8.

Section name |3 & ANSI O DIN T QIS €150
Mominal diameter |Mon Std » Schedule
7 A
Outside diameter |1-1,/4" [inch] Thickness [inch]
11420
n
: 21402 : | =
Carrazion allowance = [inch] Mill talerance [%]
KAy
Irsulation : Densiy | 40 [lbAt3] Thickness [inch]
e
Lining : Density |E" [IbAft3] Thicknezs [inch]
o
)4 Cal12" ulation
(o] iz ]

Click on the down arrow of the Drop Down combo box for Nominal diameter and select 8” for
Nominal diameter. The Outside diameter (8.625”) is automatically entered.
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To select the schedule for the 8” pipe, click on the down arrow of the Drop Down combo box for
Schedule and select 80 for Schedule.

Section narme |3 F ANS| O DIN 0 JIS 150
Maminal diameter | 8" - Schedule |55 -
20
Outzide diameter [8.625 [inch] Thickneszs |20 4 [inch)
STD
405
Carrozion allowance [inch] Mill talerance gg [%]
Inzulation : Dengity (IbARt3) Thickness §§5 [inch)
EN
Lining : Denzity (Ib/ft3) Thickness (100 [inch)
120
140
ak | Cancel | Insulati0n| 160
bt b

The Thickness (0.5”) is automatically entered.
For Insulation density, click on the Insulation button or Press Alt+1.

A table of Insulation materials and their densities is shown.

Insulation Densities

Inzulation Denszity
b aterial [IbfE3]

Amozite Azbestos |16

Calzium Silicate |15

Carepterp 10
Cellular Glass 3
Fiberglazz v
High Temperature | 24
Kaplo 10 125
kineral Wool 2.5
Perlite 13
Poly Urethane 2.2
Styro Foam 1.8
Super+ 25

] | Cancel |

Double click on Calcium Silicate. The Insulation density (15.0 1b/ft3) is entered on the Section dialog.
Type 2 (inches) for Insulation Thickness then press Enter or click OK to enter the first section.
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=i~ Caepipe: Pipe Sections (1) - [Untitled]

File Edit View Optiens Misc Window Help

lll Q EHMe=

Mame | Mom | 5 O | Thk |Cordl|b Taol|lneDens |Ins Thi | LinDens | Lin. Thi | Soil
Dia [inch] | finch] | inch) [ (%] | (b/A3] | inch] | [IbAR3] | [inch)
118 a' [B5 [8E25 (0109 15 2

2 |l

Now repeat the process for the second section.

In row # 2, Type 6 for Section name and press Enter. The Section Properties dialog is shown with the
section name 6. Select 6” for Nominal diameter, STD for Schedule and 2” Calcium Silicate for
Insulation. Press Enter or click on OK to enter the second section.

"= Caepipe: Pipe Sections (2) - [Untitled]

File Edit VYiew Options Misc Window Help

llmﬁaml«»

Mare | Hom | S 0D | Thi [Coral|M.Tal|Ins.Dens | Ins Thi | Lin.Dens | Lin Thk | Sl
Dia [inch) [ finch] | inch] | (%] [(BbAE31 |linch] | IBAE3] | [inch)
1 g |85 |8.E25)0.109 15 2
2 |6 B" |5TD|EEB25|0.28 15 2
3|l

Load
Select Loads from the Misc menu (or press Ctrl+Shift+L).

=i Caepipe: Pipe Sections (2} - [Untitled]

File Edit View Options Misc Window Help

. - . Coordinates Ctrl+5Shift+C
Materials Ctrl+5Shift+ M
Hame Efcllm Sch [Din[ih] P Sections Ctrl+Shift+5 ;r'T”C'E]hk Soil
8 a BS BEZ5|L Loads Ctrl+Shift+L
[

Beam Materials

,
2 |6 e |sTD|EECZS
3

Beam Sections

Beamn Loads

The Loads list is shown. To enter the first load, Type ‘1’ for Name, Tab to T1 and type 600, Tab to P1
and type 200, Tab to Desg. T and type 800, Tab to Desg. Pr. And type 250 and Tab to Specific gravity
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and type 0.8. Then press Enter. That is it! The load is entered. (Alternately, you could have pressed
Ctrl+E on the first row and typed in the same information in a dialog box).

=l Caepipe:Loads (1) - [Untitled]

File Edit View Options Misc Window Help

ID reifONl - [+l

Mame | T Desa T |DesaPr. | Specific | AddwWat. |'Wind |'Wind |Wind |Wind
[F] [psl] F] [psi) aravity | [Ibft) Load 1 |Load 2| Load 3| Load 4

1T GO0 | 200|800 |250 0.8
2 I

Note:

Design Temperature and Design Pressure should always be greater than or equal to the Operating
Temperature and Operating Pressure (I'l and P1 for this tutorial).

Design Temperature entered will be used to compute the allowable stress for material while computing
the Allowable Pressure as per the piping code selected.

The Allowable Pressure computed as per the piping code selected is then compared against the Design
Pressure entered above and reported in the Code Compliance results.

In addition to the above, starting CAEPIPE V.10.20, there is an additional load case for Design Pressure
and Design Temperature that compute and show results for Displacements, Element Forces &
Moments, Support Loads and Support Load Summary.

Click in the Layout window or press F3 to move the focus to the Layout window.
4. Input Model Layout

We are going to model the 8 header line first, followed by the 6” branch line.
NOTE

e In the following text, the word ‘type’ should be distinguished from the words “T'ype column’ or simply
“Type’ (upper case “I”). The former (‘type’) would mean press the keys for the text you want to type.
The latter word “Type’ would refer to the Type column in the Layout spreadsheet.

e Also, the instruction “type B for Bend” does not necessarily mean the upper case ‘B’. The lower case
‘b’ could also be typed.

e For items input in the Data column (such as Anchor or Hanger), the cursor needs to be in the Data
column. This can be quickly done by pressing Ctrl+D from any column or clicking in the Data
column. Another way is to Tab repeatedly to reach the Data column.

e As the graphics window is simultaneously updated, you should position the graphics window in such a
way that you can see it along with the input window.
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First the 8” header

Following the Title at row #1, row #2 is already generated with Node 10 of Type “From” with an
Anchor in the Data column.

Press Enter to move the highlight to the next row #3. Tab to the Type column. The next Node 20 is
automatically assigned. In the Type column, type ‘b’ (for Bend), Tab to DX, type 9. Tab over to Material,
type A53, Tab to Section, type 8, Tab to Load, type 1. Press Enter and the cursor moves to the next
row(#4).

In row #4, Tab to the Type column. The next Node 30, is automatically assigned.

=i Caepipe: Layout (3) - [Untitled]

File Edit View Options Leads Misc Window Help

TsEE2 BEO0 @K

# |Node | Type | DX (itin") | DY ftin")| DZ [ftin") | Matl| Sect | Load | Data

1 [ Title = Sample Problem

2 110 From Anchor
3|20 Bend | 90" AR5 (8 1

4

You will see the model in the graphics window as it is entered. You can press F2 to switch between text
and graphics windows.

== Caepipe : Graphics - [Untitled]

File View Options Window Help

S EE G ARKRXQU0OEH
zﬂi‘x

-

310

Ta 20

10
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In row #4 with Node 30, Tab to DZ, type 6, Tab to Data (or press Ctrl+Shift+D), type ‘h’ (for a to be
designed Hanger) and press Enter, the Hanger dialog is opened.

Hanger at node 30

Tag i
Tope .
Murnber of Hangers ;1

Load ariation ;25 k]
™ Hangerbelow [ Short Fange

Connected ta ;
Canceli

Press Enter or click on OK to input the hanger. The material, section and load are automatically inserted
(based on the previous row’s material, section and load), and the cursor moves to the next row.

=i* Caepipe: Layout (4) - [Untitled]

File Edit View Options Loads Misc Window Help

T EEde BEDO @A

# |Node | Type | D¢ irtin'y | DY ifin) | DZ iftin') | Matl | Sect | Load | Data

1 | Title = Sample Problam

2_ 10 Frarm Anchar
3 |20 |Bend|g0” A53 18 1

EREl g0 A53 18 1 Hanger
5 |l

File View Options Window Help |

5 BE@mARQAAOEA

11
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In row #5, Tab to the Type column. The next Node 40, is automatically assigned. In the Type column,
type ‘b’ (for Bend) and press Tab. This bend has a non-standard (user defined) bend radius. Therefore
the bend radius needs to be modified from the default long radius. Double click on the bend in the Type
column or press Ctrl+T to bring up the bend dialog box. Click on User Bend Radius radio button and
enter 18 for bend radius. Press Enter or click on OK to modify the bend.

Bend at node 40

Bend Fadius
£ Long

¢ Shart |19 [inch)

v User
Bend Thickness | (inch)
Bend Material ,—L|
Flesbiity Factor [
SIFs 1k Plane l— Out Plane l—
aaial [ [

Intermediate Modes

Mode at Angle [dea)
Mods at Angle (deq)

Cancel

While still in row #5, Tab to DZ, type 6 then press Enter. The material, section and load are
automatically inserted like before, and the cursor moves to the next row.

In row #6, Tab to the DY column. The next Node 50, is automatically assigned. In the DY column, type
-6, Tab to the Data column or press Ctrl+Shift+D to move to the data column, then type ‘a’ (for
Anchor). An anchor, material, section and load are automatically inserted, and the cursor moves to the
next row.

Let us specify a thermal anchor movement for the Anchor we just put in at node 50. Double click on the
Anchor at node 50 in row #6. The Anchor dialog comes up.

Anchor at node 50

Tag |

Tranzlational stiffness [Ib/inch) Fotational stiffness (inlb/deq)
K K5 Kz [ kot kZz

|Rigid |Rigid |Rigid |Rigid |Riigid |Rigid

Feleases forhanger selection T % T % T 2 [ &S vy [ 22
ok | Cancel | Displacements | W Rigid T &nchorin Pipe LCS

Note:

Option “Anchor in Pipe LCS” allows the user to input Anchor stiffnesses in the Local Coordinate
System (LLCS) of the adjoining pipe. On the other hand, if “Anchor in Pipe LCS” is not turned ON, then
the user has to input Anchor stiffnesses in the Global Coordinate System (GCS).

Click on Displacements button. The Specified Displacements dialog for the anchor comes up. Tab to Y
displacement field and type 0.5.

12
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Specified Displacernents for Anchor at node 50

Load # [inch]l % [inch] £ [inch] = ([deg] %% [deg] £ [deq]

L jod | i i i
] i Eanceli [~ Displacements in Fipe LCS

Press Enter to exit the Specified Displacements dialog. Press Enter again to exit the Anchor dialog. In
the Layout window, press Enter to move to the next row.

=i~ Caepipe: Layout (6) - [Untitled]

File Edit View Opticns Leoads Misc Window Help

T TEmEHEe BED AR

# |Node | Type | D iftin") | D [ftin")| DZ (") | Matl| Sect | Load | Data
1 | Title = Sample Problem
2 |10 | From Anchor
3 |20 |Bend|50" ss3le |1
E: g0 |a53|8 1 |Hanger
5 |40 |Bend 50" |as3ls |1
& |50 £ s53|a [1 [Bncher
7

@l Click on the Zoom All button (or press Ctrl+A) to view the 8 header line fully in the graphics
window.

=i Caepipe : Graphics - [Untitled]

File View Options Window Help
S AEGARAQRXNXNOE
Yy A
- i‘
z & *
v
< >

13
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Now the 6” branch

Let us input a comment saying that this is a 6” std pipe. On an empty row, if the first character in the
Node field is input as ‘c’, that row becomes a comment row. On row #7, type ‘C’ to create the comment
and then type: 6” std pipe and then press Enter to go to the next row.

== Caepipe : Layout (7) - [Untitled]

File Edit WView Options Loads Misc Window Help

]

# |Mode | Type | Di¢ [ftin")| D (itin') | DZ (ftin) | Matl | Sect | Load | Dats

1 | Title = Sample Problen

2_ 10 From Anchor
'3 |20 |Bend|30" a53ls |1

4 |30 B 453|8 |1 |Hanger
5[40 |Bend B a53ls |1

R E0" a53l8 |1 |Anchar
?_ B'" ztd pipe

g8 |l

On the next row (#8), type 30 for Node, Tab to the Type column, type ‘€ (for “From”, since we ate
beginning a new branch), press Enter. In the next row (#9), Tab to the DX column. The next Node 60,
is automatically assigned. In the DX column, type 6 and press Enter.

CAEPIPE inserts the previous material, and automatically detects the new branch and asks if you want
to change section.

FH Caepipe: Layout (8] - [Untitled] - O X

File Edit View Options Loads Misc Window Help

MHode | Type | D& [fin' | DY [ftin"] [ DZ [fin"] | Matl [Sect | Load | Data A

2 |10 From Anchor
2 (20 |Bend|a0m
4 |30
5 (40 |Berd
5 |50
?'_ E" ztd pipe
8_ 30 Fram
(3 |0 50"

Since we want to change the section to 06, click on Yes. This opens the Section selection dialog.

14
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M amne Maminal |Sch |OD Thi,

Diarmeter [inzh] [ [inch]
2 EEREEREE
5 |e* |5TD|6E25 |n.28

ak. I Ear‘u:ell

Select the 6” section by double clicking on it. The section (6) is entered in the Section column in the
Layout window. Press Enter to go to the next row. The load is again automatically inserted from the
previous load.

*i* Caepipe: Layout (9) - [Untitled]

File Edit View Options Leads Misc Window Help

T EE 2 BEE

# |Hode | Type | D[R] O [0’ | DE [fin'] [ Matl | Sect | Load |Data »~
2 |10 Frarn Anchor
(3 (20 |Bend|a0 ARZ |8 1
FRED B0 AB3 |8 1 Hanger
5 |40 |Berd B0 AB3 18 1
5 |50 B0 ARZ |8 1 Anchar
?"_ B ztd pipe
ERES Fram
ERES B0 as36 |1
10{l

v

The graphics window will look like this.

=i Caepipe: Graphics - [Untitled]

File View Options Window Help
& MEGRRAXOBH
¥ A
.. L‘
Z & X
v
< >

15



Tutorial for Modeling and Results Review — Problem 1

In the next row (#10), Tab to the Type column. The next Node 70, is automatically assigned. In the
Type column, type v’ (for Valve). This brings up the Valve dialog box.

Vabhve from 60 to 70

weight 200 (i)
Length | (inch)
Thickness x W
|nzulation weight = ;T
Addiional weight [0 (i)
Yalve Type 1—:_1

Offzets or addinonal weight from valve center
D finch) DY [inch]  DZ (inch)

[ |15 [
lTi Cancel i Library i

In the Valve dialog box, type 200 for Weight, 50 for Additional Weight and 18 for DY offset. Then press
Enter or click on OK to input the valve.

In the Layout window, type 2 for DX offset and press Enter. The material, section and load are
automatically inserted as before, and the cursor moves to the next row.

In the next row (#11), Tab to DX. The next Node 80, is automatically assigned. In the DX column, type
6. Tab to Data or press Ctrl+Shift+D to move to the data column, then type ‘a’ (for Anchor). Material,
section and load are automatically inserted like before, and the cursor moves to the next row.

HIH Caepipe: Layout (11) - [Untitled] — O *
Eile Edit View Options Loads Misc Window Help

I wEHes BEE @R

# |Node | Type | DX iitin") | DY (#tin") | DZ (#tin") | Matl | Sect | Losd | Data

1 | Title = Sample Froblem

2 |10 From Anchor
3 |20 |Bend |90 A3 s |

4 |30 B0 a53 |8 |1 |Hanger
5 |40 |Bend B'D" a53 s |1

5 |50 60" A53l8 |1 |Anchor
(7 6" std pipe

Ei_ an From

ERE! B'D" A53 |6 |1

0]70 [wake |20t A53 6 |1

11|80 B'0" A53 6 |1 |Anchor
12

16
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5. Select Load Cases for Analysis

Select Loads cases from the Loads menu.

si* Caepipe: Layout (11) - [Untitled]

File Edit View Options Loads Misc Window Help
j iq. q Load cases (4] ... a
Static seismic...
# |Node|Type [DX[fin|DY Dats |
1 |Title = ample Problem )
2 (10 |From Wind 2... Anchor
3 |20 |Bend |30 Wind 3.
4_ a0 Wind 4... Hanger
5 |40 |Bend Spectrum...
B_ a0 Bl Time histary... Anchor
?_ 6" std pipe Harmonic...
g |30 Framm
ERG: B a5z |6 |1
ol |valve |20 ARZ B 1
11 =0 g0 AB3 B 1 Anchor
12

The Load cases dialog is shown.

Load cases (4)

[v Ernpty w/eight (] W Operating [w+P1+T1]
¥ Sustained [w'+F)] [ Design Mw+PD+TD]
v Expansion [T1] [ Modal analysis

ok | Eancel| Al | None |

By default, Empty Weight (W), Sustained (W+P), Expansion (T'1) and Operating (W+P1+T1) load cases
are already selected. Design (W+PD+TD) load cases when selected for the Analysis, CAEPIPE will
compute and show results for Displacements, Element Forces & Moments, Support Loads and Support
Load Summary. A design load case does not include Stress Calculations, Rotating Equipment
Qualifications and Flange Equivalent Pressure Calculations. Press OK to return to the Layout window.
The model input is now complete.

@l Click on the Zoom All button (or press Ctrl+A) to show the whole model in the graphics window.
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== Caepipe: Graphics - [Untitled]

File View Options Window Help

S EE G RARRARACE H

<

m To see a 3D rendered view of the model, click on the Render button (or press Ctrl+R) in the

graphics window.

=i Caepipe: Graphics - [Untitled]

File Wiew Options Window Help

S BE @ARRAROEDH
\ Z‘/L‘X

Ll

<

To return to the non-rendered view, click on the Do not render button (or press Ctrl+R).

List
One of the useful features of CAEPIPE is the ability to show a list of all like items such as
anchors, bends etc. in a separate List window. Click on the List button (or press Ctrl+L) to show

the list dialog.

18
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" Loads

" Materials
" Branch points " Sections
" Coordinates " Specified displ
" Hangers " Valves

0K | Cancel

Click on an item of interest to show the list for that item.

A list of all the anchors in the sample model is shown below:

=i= Caepipe: Anchors (3) - [Untitled]

File Edit View Opticns Misc Window Help

IID‘Q@*

Mode | Tag | KRR |EY/ky |KZ/kz | Keddkem (KA | RZ2kzz Feleazes
(Ibfinch] | (IbAnch] | [IbAnch] | [in-b/deq] | [indb/deaq) | [in-b/deq) | = [ | £ | 2| | 22 | Anchar in
1 |10 Rigid Rigid Rigid Rigid Rigid Rigid GCS
2 |50 Rigid Rigid Rigid | Rigid Rigid Rigid GCS
ERER Rigid Rigid Rigid Rigid Rigid Rigid GCS

The highlighted item can be edited directly in the List window (in most cases) or in a dialog by pressing
Ctrl+E. The items can be deleted by pressing Ctrl+X. The item is also highlighted in the graphics
window by flashing and with a box around the node number.

A list of all the bends in the sample model is shown below:

*i* Caepipe: Bends (2) - [Untitled]

File Edit VYiew Options Misc Window Help

IID.Q**

Bend |Radiuz |Rad. | Thk [Bend |FlexF [InPln | Out Pln | Amial | Int. [Angle | Int | Angle
Mode | [inch] | Twpe [ finch) | batl SIF SIF SIF |Mode |[deg) |Maode | [deg)

1 |20 12 Long
2 |40 19 Usger

Editing in the Graphics Window

Another useful feature is the ability to edit an item in the graphics window. When an item such as a
Hanger is clicked in the graphics window, a dialog box for that item is opened, where it can be modified.
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FH Caepipe: Graphics - [Untitled] — O *

File View Options Window Help
| |
- RAKO

T 20

Type =
Mumber of Hangers ;T—

Load Variation ;-2-5“ [%]
[ Hanger below [ Short Range

Connected to i

Cancel ;

=i= Caepipe: Layout (11) - [Untitled]

File Edit View Options Loads Misc Window Help

I wde RED @K
# |Node | Type |DxS2ve)| D (ftin')| DZ (ftin") | Matl| Sect | Load | Data

1 | Title = Sample Problem

2 110 |From Anchar
(3 |20 |Berd [0 AB3 |8 |1

4 [BO B0 45318 |1 Harger
5 [40 |Bend B0 AB3 |8 |1

& |50 -0 AB3 |8 |1 Anchor
?_ E" std pipe

(2 20 [From

9 [&0 B0 aE3 (6 |1

10|70 [valve |20 &B3 |6 |1

11|20 B0 &B3 |6 |1 Anchor
12

The “Save Model As” dialog is shown.
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=i~ Save Model As

Savein: [ | CAEPIPE ~| & @ ek B
Name a Date modified
1000LM 472772021 6:21 AM
1020-Review 4/19/2021 10:18 PM
1040LM 6/23/2021 1:05 AM
< >
File name: |Sample.rnod|
Save astype: |Model files (*mod) | Cancel
A

Type the File name as “Sample” and press Enter to save the model. We are done with modelling. Let us
analyze now.

6. Analyze

Click on Analyze under the File menu.

*i* Caepipe: Layout (11} - [Untitled]

File Edit View Options Loads Misc Window Help

Mew... Ctrl+N iﬂ @
Open... Ctl+0 &
Recent Models » latl | Sect | Load | Data
Open Results...
Anchor

Merge... Ctrl+M
] R3 |8 1

o F3 g 1 Hanaer
Save Ctrl+5 B3B8 1
Save As.,.. R3|8 1 Anchor
Export to MEF...
Export to 30 Plant Desi

port to ant Design -ar ]
Export to PCF... =1 (5 1
Print Model... Ctrl«p  B3|E |1 Anchor
Analyze F12
QA Block...

Revision Record...

Exit Alt+F4

After the analysis, you are asked if you want to see the results. Select Yes.
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FH Caepipe
File Help

B~ =3

Analyze

Original bandwidth = 20
Mew bandwidth = 18
Ayverage bandwidth =12

Murnber of eguations = 60

Stiffness matrix size = 714
=6K

@ Do wou want o zee the resulks ¢
Yes Mo |

7. View Results

After finishing the analysis and choosing to see the results or by opening the results file (.res), the results
window is displayed. The Results dialog is opened automatically.

FH Caepipe: Results - [Sampleres (C:\Tutorials\Modeling_Review_Results)] — O *
File Results View Options Window Help

&=

Results

* Sored streszes " Support loads

" Code compliance  Elemert: forces

" Hanger repart " Displacements

" Support load summary

Cancel |

&= Select an item of interest by clicking on it. When you are viewing the results, use Tab

(or Next Result button) to view the next result and Shift+Tab (or Previous Result
button) to view the previous result. The Results dialog can be brought up by clicking on the Results
button (or press Ctrl+R).

While viewing the results, the model data can also be simultaneously viewed in separate Layout and List
windows. These are now “read only” windows, i.e. the model data cannot be modified while viewing the
results. Some of the results from the sample problem are shown below:
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Sorted Stresses
The computed stresses (sustained, expansion and occasional) are sorted in descending order by stress
ratios.

*l* Caepipe: B31.3 (2018) Code complianc

File Results View Options Window Help
Q He Bl
Suztained Ewpanszion
# 5L [5H [sL_ SE [s& [sE_
Mode | (psi] [[psil |SH |Mode |[psi] |[psi] [54
1|80 2537 (1730000430 | 53712 (29475 1.82
2 |60 |zzos|17ao0|oqz|s0 | 51274| 29475 |1 74
(3 |70 |z33|17a00 01z 208 | 48300 | 29475 | 164
(4 |30 |z034|17300|011 | 208 | 34219| 29475 (116
5 |10 [1446|17900 (008|100 |32606| 29475 (111
(6 |40B |1054 |17300 (006|80 | 2750029475 0.93
7 208|981 |17900|005| 408 |19113|29475 | 065
'8 206|938 |17900|00s|e0  |17741|29475 | 060
(9 |50 [gz4 [17900|00s|70 |12005| 29475 | 041
0] 40 |30z [17900|005| 408 | 10395 | 29475 | 035

When the stress ratio exceeds 1.00, the stress and the stress ratio are shown in red. In this particular case,
the high thermal stresses may be reduced by replacing the anchor at Node 80 by a guide. This allows the
6” pipe to expand more freely and reduce the thermal stresses. The maximum thermal stress is reduced
to 22784 psi and the stress ratio is reduced to 0.77.

. Color coded stresses may be rendered in the graphics window by pressing the Show stresses
button (or choose View > Show Stresses). The stresses in the highlighted columns (the bar highlights
three columns simultaneously) are displayed in the graphics window. Use the left and right arrow keys to
change the highlighted column or click in a particular column.

HH Caepipe: SL (psi) - Code:B31.3 (2018] - [Sampleres (C\Tutorials\Modeling_R... - O X
File View Options Window Help
S HE @ARAROEH
~
. 2537([psi] ' j\‘
Z & X
2129(psi]
I 17200psi]
1317 [pei) ' ’
I 02(psi] ‘
v
< >
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. The stress ratios may similarly be rendered by using the Show stress ratios button (or choose
View > Show Stress Ratios).

Instead of rendering color coded stresses/ratios, the values of stresses/stress ratios may be plotted by
using the menu: View > No color coding.

HH

File View Options Window Help

S EAEGAAXA0OEH

While plotting stresses or stress ratios, thresholds may be specified (choose View > Thresholds). Only the
stresses or stress ratios exceeding the thresholds are plotted.

Thresholds

Stress threshald || [p]
R atio threshold

OF, Cancel |
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Code compliance

The element stresses and stress ratios calculated according to the piping code are shown under Code
compliance. Design pressure and CAEPIPE calculated Allowable pressure are shown in 20d column.

si= Caepipe: B31.3 (2018) Code Compliance - [Sample.

File Results View Options Window Help

Q EeE

Fress. Suztained E xpanzion

# |Mode |Alaw. [SL [SH 5L |SE S SE
[psil |lpsi) [(psi] [SH |(psi] |[psi] |SA
100|250 | 144617900 | 0.08| 32606 [ 23475 | 1.11
208 1386 | 932 |17900)|0.05] 28512 [ 29475 [ 0.97

208 | 250 933 17900 (0.05) 48392 (29475 | 1.64
20B | 1386 (991 |17300(0.05) 342139 (23475 | 116

20B | 250 (963 |179300(0.05) 13330 (23475 | 067
30 1386 | 176817300 0.10) 53712 (23475 | 1.52

300|250 (1760017900 (010 48270 (29475 | 1.64
408 | 1386 (902 17300 (0.05) 15978 (23475 | 0.54

-
2 |
3]
4|
5 |40s 250 |90z (17900 (0.05|19113 | 29475 | 0.65
3
7|
& |

40B | 1386 | 105417300 (0.06| 10395 (23475 |0.25

408 | 250 (1054179300 (0.06) 9326 [29475|0.32
50 |1386 |924 17900 (0.05) 51274 [29475|1.74

300|250 | 2034)17900 (0.7 37965 (29475 1.29
B0 |997 |2205)17300 (02| 17741 (29475 | 0.60

700|250 | 2133179300 (0.12| 12005 | 23475 | 0.41
80 |997 | 2537179300 (0.14| 27500 (23475 |0.92

Hanger report

The hanger report is shown below.

=I= Caepipe : Hanger Report - [Sample.res (C:\

File PResults View Options Window Help

| EeE=s

Spring  |Wert |Harz [Hat | Cold
# [Mode|No|Type | Figure | Size | rate travel | triavel | load |load |War
of Mo, (Ibdinch] [ (inch) [ (inch) [(b] |(b) | (%]

1 (30 |1 |Grinnell |B-268 (10 260 0606 | 0618 (1287 (1445 (12

The “No of” field shows the number of hangers required at the indicated location. The Figure No. and
Size refer to the manufacturer’s catalog. The vertical travel (also referred to as “Hanger travel”) is the
vertical deflection at the hanger location for the first operating load case. Similarly, the horizontal travel
is the resultant horizontal deflection at the hanger location for the first operating load case. The hot load
is the hanger load at the operating condition and the cold load is the hanger load at zero deflection.

Variability (%) = (Spring rate X Hanger travel / Hot load) X 100
Support load summary

Support load summary for each support is created by considering all the load cases and appropriate
combinations and then showing the maximum and minimum loads.
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=l* Caepipe : Support load summary for anchor a... — O

File Results View Options Window Help

HEOD @GR EeE

I’
.‘_

Load combination |FX (] [FY (k] |F2 (k] | M= (ft-Ib] [ MY [ft-Ib] | MZ [ft-lb)
Empty Weight 3 181 58 33 -374 -43
Sustained 14 -397 26 -375 174 1157
Dperatingl 29107 (1472 -14003 |-6338 |58303 |16333

M aximuim 9 1472 58 -331 58903 |16393

b irirrinn 29107 [-397 14003 | -6938 |-374 1157
Allowables 0 0 0 0 0 0

l == Use the Other supports button (F6), Next support button (Ctrl+Right arrow) or
Previous support button (Ctrl+Left arrow) to see loads on other supports (e.g. other
anchors, hangers etc.).

Support load summary

Mode | Type

10 |.-’-‘n.nc:h0r
50 Anchor
a0 Anchor
30 Hanger

ok I Cahcel I

Support loads

Support loads are the loads acting on the supports by the piping system for the selected load case. The
loads on anchors for the Sustained case are shown below.

=i* Caepipe: Loads on Anchors:

File Results VYiew Options Window Help

Q| [Ee= S F

# [Mode|Tag|F<b) |Frib) [FZib) | Mo (fib) | MY (i) | MZ [ftib]
1 [10 14 BT P N R
2 |50 42 20 |eF 125 107 83

3 |0 56 am 23 17 966

E - =) Use the Load cases button, Next load case button (Right arrow) or Previous load case
button (Left arrow) to see loads for different load cases (e.g. Sustained, Expansion etc.).

l == Use the Other supports button (F6), Next support button (Ctrl+Right arrow) or
Previous support button (Ctrl+Left arrow) to see loads on other supports (e.g. other
anchors, hangers etc.).
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Other Supports

% Anchors
™ Hangers

o |

Cancel

For example, the loads on hangers (i.e. the loads acting at the hanger locations imposed by the piping
system) for the Expansion case are shown below.

*l* Caepipe: Loads on Hangers: Expansion (T1) - [Sample.res

File Results View Options Window Help

QA EE=> EBean:

Total [Ib)
157

# [MNode|Tag Load [Ib)

157 1

Type
Grinnell

Element Forces

For pipe (also bend and reducer), element forces in local coordinates, Stress Intensification Factors

(SIF), Flexibility Factors (FF) and stresses are shown by default for the selected load case.

=i* Caepipe: Pipe forces in local coordinates: Expansion (T1) -

Sample.res (C\Tutorials\Modeling_R...

File Results View Options Window Help
e
e et
B [Mode |Awial |y Shear|zShear|  Tarsion(ft-lb] Inplanelft-Ib) Cutplane(ft-b) Flew. Factors | SE
(] [lb] [|[a]} torment | SIF torment | SIF torment | SIF FFi |FFo |FFt | [p=i)

1 (10 29093 (1869 |-14029 | E5E3 17551 R907E 32606

204 |-29093 |[1869 |-14029 | -E563 2598 53155 28512
2 | 204 |-29093 [-14023 |-1863 | -E563 R385 |1.77 2h88  |1.47 454|454 45338

208 |-14029 | 29093 |-1869 | 729 /0N |77 4654 |1.47 454|454 34219
3 |20B |-14029 |1869 29093 | 729 4654 38091 19830

an 14029 (1869 | 29033 | 729 -4651 107375 R3v12
4 130 2772 (4108 |-18061 | 17475 3072 945953 48270

404 (12772 | 41068 |-18061 | 17475 21551 13676 15578
51408 (12772 |06 (18061 | 17475 21551 |1.35 3IETE |12 2.03|3.03 19113

A0B |[-4106 | 12772 |18081 |13416 ghh2  |1.35 917|112 3.03|3.03 10395
g |40B |-4106 |-18061 |12772 | 13416 9617 -Bah2 9326

A0 106 [-18061 | 12772 | 13416 90834 48522 51274
7130 47155 [-2081 |-1257 | 1580 16746 12423 37965

[51] 47155 [-2081 |-1257 | 15880 -42E0 4881 17741
g |70 47155 [-2081 |-1257 | 15880 99 2368 12005

a0 47155 [-2081 |-1257 | 1580 12387 H173 27500

27
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File Results View Options Window Help

Q| [EéeE= Hean 5 &

B |Mode M MY
1] (] (IE] 1151 I TS 1 R N i)
10 |29093 (1869 (14029 |E563 |-B9076 |-17551
208 |-29033 (1863 [-14023 |-B563 |-53155 | 2533

208 129093 |-1863 | 14023 6563 |53155 |-2595
208 |-23093 (1863 [-14023 |-4634 |-33031 (723

20B 129093 |-1863 | 14029 4634 | 38091 |-729
30 |-290593 (18963 [-14023 |4651 | 107375 (729

30 |18081 |-4106 | 12772 |-3072  |-34953 | 17475
408 18061 (41068 [-12772 | 21551 | 13676 17475

408 |-18061 (-4106 (12772 |-215851 | 13676 17475
408 |18061 (41068 [-12772 |8552 | 13416 |-9E17

408 |-18061 (-4106 (12772 |-8552 13416 | 9617
50 18081 (4108 [-12772 |-48322 | 13416 |-30034

30 |4A155 (2081 (1257|1580 |-12423 (16746
B0 |-47155 |-2081 |1257 |1580 |4831 | -4260

70 |4A155 (2081 [125F |-15B0 |-236B |93
a0 |-4755 | -2081 | 1257 1580 |-B1V3 | 12387

]
2|
E
4 |
5 |
6 |
7|
8 |

<L Use the Local forces button (F7) to see the element forces in local coordinates.

l <::| :{> Use the Other forces button (F6), Next force button(Ctrl+Right arrow) or Previous

force button (Ctrl+Left arrow) to see other element forces (e.g. valves, bellows etc.).

" Pipes
& Other

0F I Cancel

odeling.. — O

File Results View Options Window Help
R EE S EEo 4
Fes Fr ks MY Mz

B
MNode | Tupe | (1B 1]] 1[3]] [ft-lb) [ [R-B) | (Ft-B)

1 B0 [Yalve|47155 | 2080|1257 |-1580 (-4881 [4260
70 47155 (2081 | -125F 1580 (2368 |99
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Displacements

The nodal displacements are shown.

=i Caepipe : Displacements: Expansion (T1)

File Results View Options Window Help

1@ BEEeés Hean - BR

Displacements [global]
Maode | (inchl |7 (inch] |2 (inch] [# [deg] | ¥ [deg] | 22 (dea)
10 |0.000 (0000 (0000  |0.0000 |0.0000 00000
208 (0363 (0226 [-0403 [01809 |00B28 |02136
Z0B |0.290 (0322 [-0291 |40.28BR |-0.9104 |0.2BE9
30 |-0B15 (0B0Z |-0058 |A0.2588 |-0.4514 (02714
40s |-0B46 (0794 (0152 [01090 |01963 |0.5423
408 |-03F72 [0V 0177 [0.2407 |0.2080 |0.5994
50 0000 (0500 (0000 |0.0000 |00000 | 00001
0 |-0384 [04BE (0135 [401331 |0.0BR4 |-0.35R59
o |-0262 (0313 (0103 [01227 |00838 |-0.3670
0ood 0000 (0000 (00000 (0.0000 (00000

—
=
[aa]
(==l

« » Use the Load cases button, Next load case button (Right arrow) or Previous load case
button (Left arrow) to see displacements for different load cases (e.g. Sustained,

nsion etc.).

Use the Deflected shape button (or View > Show deflected shape) to plot the deflected shape in
the graphics window.

Use the Animated deflected shape button (or View > Show animated deflected shape) to plot the
animated deflected shape in the graphics window.

B Wm0/

=i~ Caepipe : Deflected shape: Expansion (T1] - [Sample.res Tutorials\Modelin... — O
File View Options Window Help
g AEGARAAACEHHE
~
v
£ >
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Choose View > Magnification to change the magnification of the deflected shape.

Deflection magnification I

0k I Cancel | Apply | Reset |

The reset button is used to calculate a default magnification factor which scales the maximum deflection
to about 5% of the width of the graphics window.

l == Use the Other displacements button (F6), Next displacement button (Ctrl+Right
arrow) or Previous displacement button (Ctrl+Left arrow) to see other displacements
(e.g. Min/Max, displacements at hangers, flex joints, limit stops etc.).

Other Displacements

Al
@ Min / Max
™ Hangers

ak. I Cancel |

The minimum and maximum displacements for each of the directions and the corresponding nodes are
shown below.

=i* Caepipe : Minimum

File Results View Options Window Help
A EEEed e
Direction | Tyupe Walue Mode

x Mimimumn [ -0.646 404,

[inch) b ainnum | 0,369 208

iy Miwirurn | 0.000 10

[inch) Mamimum | 0.734 404,

z Minimurn | -0.403 204,

[inch) Mawimurm  [0.177 40B

oo Mimimurn - [-0.2558 |30

[deq) b ainnum | 0.2407 408

has Miwimurn [ -0.9704 | 20B

[deq) Maximum | 0.2080 40B

z Mimimum [ -0.3670 |70

[d=q) Mawimurn | 0.5934 40B

The displacements at hanger nodes are shown below.

"i* Caepipe : Displacements at Hanc

File Results View Options Window Help

A EE=> Heas =
# [MNode | (inch) Y [inch) Z [inch) ¥ [deg] Y7 [deg) 27 [deg)
1|30 -0E15 n.e0z2 -0.058 -0.2553 04514 0.2714 -
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Print

5| To print results and model data, click on the Print button (or press Ctrl+P). In the Print Results
— | dialog, the items to print can be selected.

Print Results 7 b4

Model | Load cases Fesults 1I'U'Ii5c i F‘rirrteri

¥ Sorted stresses ¥ Support loads
|+ Code compliance ¥ Element forces [local)
¥ Hanager report ¥ Element farces [global]

¥ Support load summary W Displacements

Print Cancel1 Preview1 To Filel Al l MNone l

You can also print to a text file by using the To File button.
A preview of the printed output can be seen by using the Preview button.

The printing options such as choice of printer, margins, portrait or landscape and font can be set on the
Printer tab.

Print Results

Model | Load cases i Results i Misc  Printer

Text Printer

HP Officeiet Pro 8520 [51434E]

Fage zetup Orientation : Portrait

41!

Fant Arial, 10 paint

Print l Canceli Previewi ToFiIel All 1 MHaone ]

The sample problem report is shown next. Observe that for sorted stresses and code compliance, when
the stress ratio exceeds 1.00, the stress and the stress ratio are shown in white letters on black

background.
This is the end of the tutorial. If you have questions or comments, please email them to:

support(@sstusa.com.
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Caepipe Sample Problem

Quality Assurance Block

Caepipe

Version 10.40

Client
Project
File Number

Report Number :

Model Name : Sample
Title : Sample Problem
Analyzed : Wed Jun 23 00:50:32 2021
Prepared by Date:
Checked by : Date:
Version 10.40 Sample Jun 23,2021
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Caepipe

Sample Problem

Page i

Table of Contents

Analysis options

Layout

Details
Anchors
Bends
Hangers
Specified displacements
Valves

Coordinates

Pipe materials

Pipe sections

Pipe loads

Sorted stresses

Code compliance

Hanger report

Support load summary
Anchor at Node 10
Anchor at Node 50
Anchor at Node 80
Hanger at Node 30

Load case = Empty Weight (W)

Loads on anchors
Loads on hangers

Pipe forces (local coordinates)
Other forces (local coordinates)
Pipe forces (global coordinates)
Other forces (global coordinates)
Displacements

Load case = Sustained (W+P)

Loads on anchors

Loads on hangers

Pipe forces (local coordinates)
Other forces (local coordinates)
Pipe forces (global coordinates)
Other forces (global coordinates)
Displacements

Load case = Expansion (T1)

Loads on anchors

Loads on hangers

Pipe forces (local coordinates)
Other forces (local coordinates)
Pipe forces (global coordinates)
Other forces (global coordinates)
Displacements

Load case = Operating (W+P1+T1)

Loads on anchors

Loads on hangers

Pipe forces (local coordinates)
Other forces (local coordinates)
Pipe forces (global coordinates)

QCOOWOWOWO© WWWONNNN NN OO RABREBRDE ABRPRWW W WWWNNDNDNDNN_aEAaaA A

Other forces (global coordinates) 10
Displacements 10
Weight & Center of gravity 10
Bill of materials 10
Version 10.40 Sample Jun 23,2021
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Caepipe Sample Problem Page 1
Analysis Options
Code : Piping code = B31.3 (2018)
Include axial force in stress calculations
Do not use liberal allowable stresses
Do not use B31J for SIFs and Flexibility Factors
Temperature : Reference temperature = 70 (F)
Number of thermal cycles = 7000
Number of thermal loads = 1
Thermal = Operating - Sustained
Use modulus at reference temperature
Pressure : Pressure stress = PD / 4t
Peak pressure factor = 1.00
Do not include Bourdon effect
Do not use pressure correction for bends
Dynamics  : Cut off frequency = 33 Hz
Number of modes = 20
Include missing mass correction
Do not use friction in dynamic analysis
Misc. : Include hanger stiffness
Vertical direction =Y
Layout (11)
# |Node Type |DX (ftin")| DY (ftin")| DZ (itin")| Matl| Sect|Load | Data
1 |Title = Sample Problem
2 10 From Anchor
3 20 |Bend|9'0" A53 |8 1
4 30 6'0" A53 |8 1 Hanger
5 40 |Bend 6'0" A53 |8 il
6 50 -6'0" A53 8 i Anchor
7 |6" std pipe
8 |30 From
9 60 6'0" A53 6 1
10/70 |Valve|2'0" A53 |6 1
11,80 6'0" A53 |6 il Anchor
Anchors (3)
Node Tag|KX/kx |(KY/ky |KZkz |KXXkxx (KYY/kyy |KZZ/kzz Releases
(Ib/inch) | (Ib/inch) | (Ib/inch) | (in-Ib/deg) | (in-Ib/deg) | (in-Ib/deg) X Y]Z XX|YY Anchor in
10 Rigid Rigid Rigid Rigid Rigid Rigid GCS
50 Rigid Rigid Rigid Rigid Rigid Rigid GCS
80 Rigid Rigid Rigid Rigid Rigid Rigid GCS
Bends (2)
Bend |Radius|Rad. Thk |Bend |Flex.F|SIF Axial|(Int. |Angle|Int. |Angle
Node (inch) |Type (inch)| Matl SIF |Node |(deg) |Node | (deg) |
20 12 Long
40 18 User
Hangers (1)
Node | Tag|Type No | Load|Short |Spring rate | Load |Load | CNode
of |var% range (lb/inch) [(Ib) |Type
30 | Grinnell |1 |25
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Specified Displacements (1)

Node[Type
Anchor | T1

50

Load | X/x (inch) I Yly (inch)

0.5

ZJz (inch) | XX/xx (dergg).[Yeryy (deg) |ZZ/zz (deg) [ Disp. in

'GCs

Valves (1)

From

60

To

70

Weight|Length | Thick | Insul

(Ib)
200

3.00 1.75

(inch) |X  |WgtX|(lb)

Add.Wgt Offsets of Add.Wgt

DX (inch) DY (inch) | DZ (inch)
50 0 18 0

Coordinates (12)

Node | X (ftiin"

Y (ft'in")| Z (ft'in"

10

0

0

20A

80"

0

20

90"

0

20B

90"

10"

30

90"

60"

40A

90"

106"

40 |

9'0"

O 0O 0o oo o

12'0"

40B

90"

16" 12'0"

50

90"

60" 12'0"

60

150"

60"

70

17'0"

60"

80

230"

60"

Pipe material A53: a53 grade b

Density = 0.283 (Ib/in3), Nu =0.300, Joint factor = 1.00, Type = CS
Yield strength = 35000 (psi)

Temp
(F)

E
(psi)

Alpha |Allowable
(in/in/F) | (psi)

-20
100
200
300
400

|29.9E+6
129.3E+6
|28.8E+6
28.3E+6
[27.7E+6

6.25E-6/20000
6.47E-6/20000
6.70E-6/20000
6.90E-6 /20000
7.10E-6/ 19900

500

27.3E+6

7.30E-6 19000

600

26.7E+6

7.40E-6| 17900

650

26.1E+6

7.50E-6| 17300

700

25.5E+6

7.60E-6| 16700

750

24 9E+6

7.70E-6/ 13900

800

24 2E+6

7.80E-6| 11400

850

23.3E+6

7.85E-6 /8700

900

22.4E+6

7.90E-6 5900

950

21.4E+6

8.00E-6 /4000

1000 |20.4E+6

8.10E-6 /2500

1050 | 19.2E+6

8.15E-6/ 1600

1100 18.0E+6

8.20E-6/1000

Pipe Sections (2)

Name

Nom
Dia

Sch

OD |Thk |Cor.AllM

(inch)| (inch) | (inch) | (%) | (Ib/ft3) |(inch) |(Ib/t3) |(inch)

.Tol|Ins.Dens |Ins.Thk|Lin.Dens | Lin.Thk

Soil

8

8"

80

8.625/0.5

15 2

6

6"

STD

6.625/0.28

15 2
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Pipe Loads (1)

Name|T1
(F)

Wind
Load 3

Wind
Load 4

P1 |Desg.T
(psi)| (F)

Desg.Pr.
(psi)

Specific| Add.Wgt. |Wind |Wind
gravity | (Ib/ft) Load 1|Load 2

1 1600

200 {800 250 0.8

B31.3 (2018) Code compliance (Sorted stresses)

Sustained

Expansion

|sL
Node | (psi)

SH
(psi)

SL
SH

80 2537
60 2205
70 2133
30 |2034]
10 1446
40B 1054
20B 981
20A 938
50 924
40A 902

17900
17900
17900
17900
17900
17900
117900
117900

17900

0.14
0.12
0.12
0.11
0.08
0.06

0.05|40A
0.05/60
0.05/70

19113
17741

29475
29475
29475

12005:29475‘041

[179000.05|40B 10395 29475/0.35

B31.3 (2018) Code Compliance

| Pres:

Node | Allow.

|(psi)

S. Sustained Expansion

SL
(psi)

SH
(psi)

SL
SH

SE
(psi)

|SA
| (psi)

SE
SA

10
20A

250
1386

1446

932

17900
17900

0.08 gpdeluey 29475
0.05/28512 /29475 0.97

20A
20B

250
1386

938
981

17900
17900

0.05 EEEIEtl 29475 HRE)
0.05 geZ¥Akel 29475 HNIY

20B
30

250
1386

968

1768

17900
17900

0.05/ 1989029475 0.67
0.10 ERIgPA 29475 gR:Y4

30
40A

250
1386

1760

902

17900
17900

0.10 gipage) 29475 gRE
0.05/15978 29475 |0.54

40A
40B

250
1386

902

1054

17900
17900

0.05/19113/29475/0.65
0.06/10395|29475|0.35

40B
50

30
60

70

250
1386
250

1997
250
997

1054

1924

2034
12205
2133
2537

17900
17900
17900
17900
17900
17900

0.06 9326 29475 0.32
0.05 ERPALY 29475 gL
0.11 SIELEY 29475 il
0.12]17741|294750.60
0.12/12005|29475|0.41
0.14/27500/29475/0.93

Node |No

| of

Type

Figure
No.

Vert
travel
(inch)

Hot
load
(Ib)

Horz
travel
(inch)

Spring
rate
(Ib/inch)

Size

Hanger Report

Cold
load

(Ib)

Var
(%)

30

1

Grinnell

B-268

10 |260

0.606

0.618

1287144512 |

Support load summary for anchor at node 10

Load combination

FX(Ib) |FY(b) |FZ(Ib) |MX (ft-Ib) MY (ft-Ib)| MZ (ft-Ib)

Empty Wei

ght 9 -181 58 -331 -374 -43

Sustained

-14 -397 26 -375 -174 -1157

Operating1

-29107 | 1472 -14003 |-6938 58903 16393

Maximum

9 1472 58 -331 58903 16393

Version 10.40

Sample

Jun 23,2021

36




Tutorial for Modeling and Results Review — Problem 1

Caepipe Sample Problem Page 4
Support load summary for anchor at node 10
Load combination|FX (Ib) |FY (Ib) |FZ(Ib) |MX (ft-Ib)| MY (ft-Ib) |MZ (ft-Ib)
Minimum -29107 |-397 -14003 |-6938 -374 -1157
Allowables 0 0 0 0 0 0
Support load summary for anchor at node 50
Load combination|FX (Ib) |FY (Ib) [FZ (Ib) |MX (ft-Ib) | MY (ft-Ib) | MZ (ft-Ib)
Empty Weight -23 33 -64 242 74 -88
Sustained -42 -201 -27 126 107 -89
Operating1 -18103 |-4308 12745 49048 |13523 90805
Maximum -23 33 12745 49048 |13523 90805
Minimum -18103 |-4308 -64 126 74 -89
Allowables 0 0 0 0 0 0
Support load summary for anchor at node 80
Load combination|FX (Ib) |FY (Ib) [FZ (Ib) |MX (ft-Ib) | MY (ft-Ib) | MZ (ft-Ib)
Empty Weight | 14 -280 6 12 50 644
‘Sustained 156 -378 1 23 |17 966
Operating1 47210 1703 1258 -1603 5191 -11421
Maximum 47210 1703 1258 12 5191 966
Minimum 14 -378 1 -1603 17 -11421
Allowables 0 0 0 0 0 0
Support load summary for hanger at node 30
Displacements (global)
Load combination | Load (Ib)
Empty Weight -1441
Sustained -1443
Operating1 -1287
Maximum -1287
Minimum -1443
Loads on Anchors: Empty Weight (W)
Node[Tavgr FX(Ib) |FY(Ib) |FZ(Ib) |MX (ft-Ib) MY (ft-Ib) | MZ (ft-Ib)
10 9 -181 58 -331 -374 -43
50 -23 33 |-64 242 74 -88
80 14 -280 6 12 50 644
Loads on Hangers: Empty Weight (W)
Node|Tag|Type |Load (Ib) No.of | Total (Ib)
30 Grinnell | -1441 1 |-1441
Pipe forces in local coordinates: Empty Weight (W)
Node | Axial yfshear“ z Shear| Torsion(ﬂ-lt?) ] Iinezne(ft:lb) ’ éutpiane(ﬂ-lb) ' Flex. Factors
(Ib) (Ib) (Ib) Moment |SIF Moment | SIF Moment| SIF FFi ]FFo FFt
10 |9 -181 |58 -331 -43 -374 ‘
20A |9 221 58 -331 -206 94
20A |9 58 -221 -331 -94 1.77 -206 1.47 4.544.54
20B |58 -9 -300 |-456 -143 1.74 59 1.47 4.544.54
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Pipe forces in local coordinates: Empty Weight (W)
Node | Axial y Shear|z Shear| Torsion(ft-Ib) Inplane(ft-1b) Outplane(ft-lb) | Flex. Factors
(Ib) (Ib) (Ib) Moment |SIF Moment| SIF Moment| SIF FFi ‘FFo FFt
20B |58 300 -9 -456 59 143
30 |58 552 -9 -456 -2072 97
30 |64 -604 |-23 225 -2084 64
40A 64 -378  |-23 225 126 -39
40A 64 378 23 225 -126 1.35 39 142 3.03/3.03
40B 259 -64 23 74 -532 1.35 -191 1.12 3.03/3.03
40B (259  |-23 -64 74 -191 532
50 |33 -23 -64 74 -88 242
30 |-14 -285 |-6 -12 -681 33
60 |-14 -137  |-6 -12 587 -2
70 |-14 132 |-6 -12 592 -14
80 |-14 280 -6 -12 -644 -50
Other forces in local coordinates: Empty Weight (W)
fx fy fz mx 'my |mz
Node Type |(Ib) |(Ib) [(Ib) |(ft-Ib)|(ft-Ib)|(ft-Ib)
60 |Valve -14 |-112 |-6 -12 -2 612
70 -14 107 |-6 -12  |-14  |617
Pipe forces in global coordinates: Empty Weight (W)
Node FX |FY |FZ |MX MY |MZ
(Ib) [(Ib) |[(Ib) | (ft-Ib) |(ft-Ib) |(ft-Ib)
10 |9 181 |-58 331 |374 |43
20A |9 221 |58 -331 |94 -206
20A |-9 -221 |-58 331 |[-94 206
20B |9 300 |58 -59 (143 |-456
20B |-9 -300 |-58 |59 |-143 |456
30 |9 552 |58 2072 (97 -456
30 |-23 604 |-64 |-2084|-64 |-225
40A |23 -378 |64 -126 |-39 225
40A -23 (378 |-64 |126 |39 -225
40B |23 -259 |64 -532 |-74 191
40B -23 |259 |-64 |532 |74 -191
50 |23 -33 |64 -242 |-74 |88
30 |14 285 |6 12 -33  |681
60 [-14 |-137 |-6 -12 -2 587
70 |14 -132 |6 12 14 -592
80 |-14 (280 |-6 -12  |-50 |-644
Other forces in global coordinates: Empty Weight (W)
FX |FY |FZ |MX |MY |MZ
Node Type |(Ib) |[(Ib) [(Ib) |(ft-Ib)|(ft-Ib)|(ft-Ib)
60 |Valve|14 [112 |6 12 |2 -612
70 -14 107 |-6 -12 |-14 617
Displacements: Empty Weight (W)
Displacements (global)
Node X (inch) [Y(inch) [Z(inch) XX (deg)|YY (deg) | ZZ (deg)
10 0.000 0.000 | 0.000 0.0000 |0.0000 |0.0000
20A |0.000 0.003 0.004 |-0.0091 |-0.0030 |0.0030
20B |-0.000 0.006 10.004 -0.0100 |-0.0005 |0.0001
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Displacements: Empty Weight (W)
Displacements (global)
Node X (inch) |Y(inch) Z (inch) |XX (deg)|YY (deg) ZZ (deg)
30 |0.000 |0.013 0.004 0.0019 |0.0011 |-0.0078
40A 0.001 0.003 | 0.004 0.0126 |0.0012 |-0.0043
40B 0.001 0.000 0.002 0.0046 |0.0011 |-0.0017
50 |0.000 |0.000 0.000 |0.0000 |0.0000 |0.0000
60 0.000 |-0.005 0.002 0.0010 |0.0020 |-0.0062
70 /0.000 |-0.006 0.001 0.0009 |0.0019 |-0.0028
80 |0.000 |0.000 0.000 |0.0000 |0.0000 |0.0000
Loads on Anchors: Sustained (W+P)
Node[Tag FX (Ib) |FY (Ib) |FZ(lb) |MX (ft-Ib)| MY (ft-Ib) MZ (ft-Ib)
10 -14 -397 26 -375 -174 -1157
50 -42 -201 -27 126 107 -89
80 56 -378 1 -23 17 966
Loads on Hangers: Sustained (W+P)
Node Tag|Type |Load (Ib)|No.of Total (Ib)
30 Grinnell |-1443 1 |-1443
Pipe forces in local coordinates: Sustained (W+P)
Node |Axial |y Shear|z Shear| Torsion(ft-Ib) Inplane(ft-1b) Outplane(ft-lb) | Flex. Factors |SL
(Ib) (Ib) (Ib) Moment |SIF Moment| SIF Moment| SIF FFi ’FFo FFt |(psi)
10 [-14 -397 |26 -375 -1157 -174 1446
20A |-14 132 26 -375 -100 35 932
20A |-14 26 -132 |-375 -35 1.77 -100 1.47 454454 938
20B |26 14 -236 |-270 -75 1.77 177 1.47 4.54/4.54 981
20B |26 236 14 -270 177 75 968
30 26 567 14 -270 -1831 144 1768
30 |27 -550 |-42 339 -1807 143 1760
40A 27 -252  |-42 339 -4 -44 902
40A 27 252 42 339 4 1.35 44 1.12 3.03/3.03 902
40B 96 -27 42 107 -249 1.35 =277 1.12 3.03/3.03 1054
40B 96 -42 -27 107 =277 249 1054
50 |-201 -42 -27 107 -89 126 924
30 |-56 =327 |1 23 -610 1 2034
60 |-56 -119 |1 23 730 -7 2205
70 |-56 170 -1 23 679 -10 2133
80 |-56 378 -1 23 -966 -17 2537
Other forces in local coordinates: Sustained (W+P)
fx fy fz mx 'my |mz
Node | Type |(Ib) [(Ib) |(Ib) |(ft-Ib) (ft-Ib) (ft-Ib)
60 |Valve|-56 |-94 |-1 23 -7 755
70 -56 |145 |1 23 |-10 |704
Pipe forces in global coordinates: Sustained (W+P)
Node/FX [FY [FZ [MX MY [MZ | i
(Ib) [(Ib) |(Ib) (ft-lb)|(ft-lb) (ft-1b)
10 14 397 |-26 (375 |[174 |1157
20A |-14 132 |26 |-375 |35 |-100
20A (14 [-132 26 (375 |-35 |100
20B |-14 236 |26 |-177 |75 |-270
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Pipe forces in global coordinates: Sustained (W+P)
Node | FX |FY |FZ |MX MY |MZ
(Ib) | (Ib) |(Ib) |(ft-Ib) |(ft-Ib) | (ft-Ib)
20B |14 -236 |-26 (177 |-75 |270
30 |-14 |567 |26 1831 |144 |-270
30 |-42 |550 |-27 |-1807|-143 |-339
40A 42 -262 127 4 -44 339
40A -42 |252 |-27 |-4 44 -339
40B 42 -96 |27 -249 |-107 |277
40B |-42 |96 -27 249 |107 |-277
50 |42 201 |27 -126 [-107 89
30 |56 327 |1 -23 |1 610
60 |-56 |-119 |-1 23 |7 730
70 |56 -170 |1 -23 |10 -679
80 |-56 378 |-1 23 |-17 |-966
Other forces in global coordinates: Sustained (W+P)
FX |FY |FZ |MX MY MZ

Node Type |(Ib) |[(Ib) [(Ib) |(ft-Ib)|(ft-Ib)|(ft-Ib)
60 |Valve|56 |94 |1 23 7 -755
70 -56 145 |-1 23 -10 704

Displacements: Sustained (W+P)

Displacements (global)

Node X (inch) |Y (inch) |Z (inch) |XX (deg)|YY (deg)|ZZ (deg)
10 0.000 0.000 0.000 |0.0000 |0.0000 |0.0000
20A 0.000 -0.008 |0.002 |-0.0103 |-0.0015 |-0.0059
20B |-0.000 |-0.007 0.002 -0.0129 |-0.0004 |-0.0067
30 [0.000 0.004 0.002 |-0.0038 |0.0010 |-0.0114
40A 0.002 |0.002 ;0.002 0.0057 |0.0016 |-0.0061
40B |0.001 |0.000 |0.001 0.0022 |0.0017 |-0.0022
50 |0.000 |0.000 |0.000 0.0000 |0.0000 0.0000
60 [0.000 -0.013 0.001 -0.0020 |0.0008 |-0.0016
70 0.000 |-0.012 0.001 -0.0018 |0.0008 |0.0024
80 |0.000 0.000 0.000 0.0000 |0.0000 |0.0000

Loads on Anchors: Expansion (T1)
Node\Tag FX(Ib) |FY(Ib) |FZ(Ib) |MX (ft-lb)| MY (ft-Ib) MZ (ft-Ib)
10 -29093 1869 -14029 |-6563 59076 | 17551
50 1-18061 |-4106 12772 |48922 13416 90894
80 147155 2081 1257 -1580 5173 -12387 |

Loads on Hangers: Expansion (T1)
Node\Tag Type }Load (Ib) No.of|Tota| (Ib)
30 Grinnell | 157 1 157

Pipe forces in local coordinates: Expansion (T1)
Node | Axial y Shear|z Shear| Torsion(ft-b) Inplane(ft-1b) Outplane(ft-lb) | Flex. Factors |SE
(Ib) (Ib) (Ib) Moment |SIF Moment| SIF Moment| SIF FFi [FFo FFt |(psi)

10 -29093 (1869 |-14029 |-6563 17551 59076 32606
20A [-29093 |1869 |-14029 |-6563 12598 -53155 | | 28512
20A |-29093 |-14029 -1869 |-6563 53155 |1.77 2598 1.47 4.544.54 48398
20B |-14029 29093 |-1869 |729 |38091 [1.77 4694 147 454 /4.54 34219
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Pipe forces in local coordinates: Expansion (T1)
Node | Axial y Shear|z Shear| Torsion(ft-Ib) Inplane(ft-1b) Outplane(ft-lb) | Flex. Factors |SE
(Ib) (Ib) (Ib) Moment |SIF Moment| SIF Moment| SIF FFi ‘FFo FFt |(psi)
20B |-14029 [1869 29093 |729 4694 -38091 19890
30 |-14029 [1869 |29093 |729 -4651 107375 53712
30 |-12772 |4106 |-18061 |17475 -3072 94953 48270
40A | -12772 |4106 |-18061 |17475 -21551 13676 15978
40A | -12772 |-4106 |18061 17475 21551 |1.35 -13676 |1.12 3.03/3.03 19113
40B -4106 (12772 |18061 |13416 8552 1.35 9617 1.2 3.033.03 10395
40B -4106 |-18061 (12772 (13416 9617 -8552 9326
50 |-4106 |-18061 [12772 |13416 90894 48922 51274
30 |-47155 |-2081 |-1257 |1580 -16746 12423 37965
60 |-47155 |-2081 |-1257 |1580 -4260 4881 17741
70 |-47155 |-2081 |-1257 1580 -99 2368 12005
80 |-47155 |-2081 |-1257 |1580 12387 -5173 27500
Other forces in local coordinates: Expansion (T1)
fx fy fz mx my mz
Node Type |(Ib) (Ib) (Ib) (ft-b) | (ft-Ib) |(ft-Ib)
60 |Valve -47155 -2081 |-1257 1580 4881 |-4260
70 -47155/-2081 |-1257 |1580 |2368 -99
Pipe forces in global coordinates: Expansion (T1)
Node | FX FY FZ MX MY Mz
(Ib) (Ib) (Ib) (ft-lb) | (ft-Ib) | (ft-lb)
10 29093 |-1869 (14029 (6563 |-59076 |-17551
20A |-29093 |1869 |-14029 |-6563 |-53155 2598
20A |29093 |-1869 |14029 |6563 53155 -2598
20B |-29093 [1869 |-14029 |-4694 |-38091 729
20B |29093 |-1869 |14029 4694 38091 -729
30 [-29093 |1869 |-14029 4651 107375 729
30 |-18061 |-4106 |12772 |-3072 |-94953 |-17475
40A 18061 4106 | -12772 21551 |13676 17475
40A -18061 |-4106 12772 |-21551 |-13676 |-17475
40B 18061 4106 |-12772|8552 |-13416 -9617
40B -18061 |-4106 |12772 |-8552 13416 9617
50 18061 4106 |-12772 |-48922 |-13416 |-90894
30 47155 |2081 1257 |-1580 |-12423 16746
60 |-47155|-2081 |-1257 |1580 |4881 -4260
70 47155 |2081 1257 |-1580 |-2368 99
80 |-47155|-2081 |-1257 |1580 |-5173 12387
Other forces in global coordinates: Expansion (T1)
FX EY FZ MX MY Mz
Node Type |(Ib) (Ib) (Ib) (ft-Ib) | (ft-Ib) |(ft-Ib)
60 |Valve 47155 2081 |1257 |-1580 |-4881 4260
70 -47155/-2081 |-1257 |1580 |2368 |-99
Displacements: Expansion (T1)
Displacements (global)
Node X (inch) |Y (inch) [Z(inch) XX (deg)|YY (deg) | ZZ (deg)
10 0.000 0.000 0.000 |0.0000 |0.0000 |0.0000
20A |0.369 0.226 -0.403 |-0.1809 |0.0628 |0.2136
20B |0.290 0.322 -0.291 |-0.2555 |-0.9104 |0.2589
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Displacements: Expansion (T1)
Displacements (global)
Node X (inch) |Y (inch) |Z (inch) [XX (deg)|YY (deg)|ZZ (deg)
30 |-0.615 |0.602 -0.058 -0.2558 |-0.4514 |0.2714
40A |-0.646 0.794 0.152 |-0.1090 |0.1963 0.5423
40B -0.372 |0.711 |0.177 |0.2407 |0.2080 |0.5994
50 0.000 |0.500 0.000 |0.0000 0.0000 |0.0001
60 |-0.354 0466 0.135 |-0.1331 |0.0654 |-0.3559
70 |-0.262 0.313 0.103 |-0.1227 |0.0838 |-0.3670
80 |0.000 0.000 0.000 0.0000 |0.0000 |0.0000
Loads on Anchors: Operating (W+P1+T1)
Node'Tag FX(Ib) |FY(lb) |FZ(lb) |MX (ft-Ib)| MY (ft-Ib) | MZ (ft-lb)
10 -29107 | 1472 -14003 |-6938 58903 16393
50 -18103 |-4308 12745 49048 13523 | 90805
80 47210 |1703 1258 -1603 5191 -11421
Loads on Hangers: Operating (W+P1+T1)
Node Tag|Type |Load (Ib)|No.of Total (Ib)
30 Grinnell | -1287 1 -1287
Pipe forces in local coordinates: Operating (W+P1+T1)
Node |Axial |y Shear|z Shear| Torsion(ft-Ib) Inplane(ft-1b) Outplane(ft-lb) | Flex. Factors |Sopr
(Ib) (Ib) (Ib) Moment |SIF Moment| SIF Moment| SIF FFi ’FFo FFt |(psi)
10 |-29107 |1472 |-14003 |-6938 16393 58903 28704
20A |-29107 |2001 |-14003 |-6938 2498 -53120 24835
20A |-29107 |-14003 |-2001 |-6938 53120 |1.77 2498 |1.47 4.544.54 44686
20B |-14003 |29107 |-2105 |459 38016 | 1.77 4870 |1.47 4.544.54 32833
20B |-14003 [2105 |29107 |459 4870 -38016 18528
30 |-14003 |2436 |29107 |459 -6482 107519 52494
30 |-12745 3557 |-18103 (17815 -4879 95096 47285
40A -12745 3854 |-18103 [17815 -21554 13631 15092
40A -12745 |-3854 |18103 17815 21554 |1.35 -13631 |1.12 3.033.03 18158
40B -4010 |12745 |18103 13523 8304 |1.35 9340 |1.12 3.033.03 10561
40B -4010 |-18103 (12745 |13523 9340 -8304 9562
50 |-4308 |-18103 |12745 |13523 90805 49048 51477
30 |-47210 |-2408 |-1258 1603 -17356 12423 22957
60 |-47210 |-2200 |-1258 |1603 -3530 4874 1522
70 |-47210 |-1911 |-1258 1603 581 2358 3165
80 |-47210 |-1703 |-1258 |1603 11421 -5191 10589
Other forces in local coordinates: Operating (W+P1+T1)
fx fy fz mx my mz
Node | Type |(Ib) (Ib) (Ib) (ft-b) | (ft-Ib) |(ft-Ib)
60 |Valve -47210 -2175 |-1258 1603 4874 |-3505
70 -47210/-1936 |-1258 1603 2358 606
Pipe forces in global coordinates: Operating (W+P1+T1)
Node | FX FY Fz MX MY Mz
(Ib) (Ib) (Ib) (ft-Ib) | (ft-lb) | (ft-lb)
10 29107 |-1472 |14003 (6938 |-58903 -16393
20A |-29107 2001 |-14003 |-6938 |-53120 2498
20A 29107 |-2001 ‘14003 6938 53120 -2498
20B |-29107 |2105 |-14003 -4870 |-38016 459
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Pipe forces in global coordinates: Operating (W+P1+T1)

Node

FX
(Ib)

FY FZ
(Ib)  |(Ib)

MX
(ft-b)

MY Mz

(ft-Ib) |(ft-Ib)

20B
30

29107

-2105 14003
-29107 2436 |-14003

4870
6482

107519 459

38016 -459

30
40A

-18103 [-3557 12745
3854 |-12745

18103

-4879
21554

-95096 -17815
13631 (17815

40A
40B

-18103 |-3854 12745
4010 |-12745

18103

-21554
8304

-13631 -17815
-13523 -9340

40B
50

-18103 [-4010 12745
4308 |-12745

18103

-8304
-49048

13523 9340
-13523 -90805

30
60

47210

2408 1258
-47210 |-2200 |-1258

-1603
1603

-12423 (17356
4874 | -3530

70
80

47210

1911 1258
-47210 |-1703 |-1258

-1603
1603

-2358 |-581

-5191 11421

Other forces in global coordinates: Operating (W+P1+T1)

Node

Type

FX  |FY
(Ib)  (Ib)

EZ

(Ib)

MX MY
(ft-Ib) | (ft-Ib)

MZ
(ft-Ib)

60
70

Valve

47210 2175
-47210/-1936

1258
-1258

-1603 |-4874
1603 2358

3505
606

Displacements: Operating (W+P1+T1)

Node

Displacements (global)

X (inch) |Y (inch) |Z (inch) [XX

(deg) | YY (deg) | ZZ (deg)

10

0.000

0.000

0.000

0.0000 |0.0000

0.0000

20A

0.369

0.217

-0.402

-0.1912 |0.0613

0.2077

20B

0.290

0.315

-0.289

-0.2684 |-0.9108

0.2522

30
40A
40B
50
60
70
80

-0.615

-0.645

-0.371

10.000

-0.354

-0.262

0.000

10.606
10.796
10.711
10.500
10.453
10.301

0.000

-0.056
10.154

0.178

10.000

0.136

10.103

0.000

-0.2596 |-0.4504
-0.1033 |0.1979
0.2430 |0.2097
0.0000 |0.0000
-0.1351 |0.0662
-0.1245 |0.0846
0.0000 |0.0000

0.2601
0.5363
0.5972
0.0001
-0.3575
-0.3646
0.0000

Weight & Center of gravity

Empty weight = 1551.2 (Ib)

Insulation weight = 267.8 (Ib)
Content weight = 550.32 (Ib)
Lining weight = 0 (Ib)

Additional weight = 50 (Ib)
Total weight = 2419.3 (Ib)

Center of Gravity for Total weight
X=9.9313, Y=-0.4653, Z=54705 (ftin"

# Name

Description

1 A53

a53 grade b

Bill of materials: Materials

Bill of

materials: Pipes

# |Material

OD |Thk
(inch) | (inch)

Total |
(ft'in")

ength | Total weight
(Ib)

1 |A53

6.625/0.28

12'0"

227.45
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Bill of materials: Pipes

# |Material OD |Thk |Total length|Total weight
(inch) | (inch) | (ft'in") (Ib)
2 A53 8.625/0.5 |22'0" 953.53

Bill of materials: Bends

# |Material OD |Thk |Radius|Angle Count|Total weight
(inch) | (inch) | (inch) |(deg) (Ib)

1 |A53 8.625/0.5 |12 90.00 |1 68.082

2 |A53 8.625/0.5 |18 90.00 |1 102.12

Bill of materials: Valves

# |OD |Thk |Weight Add.Weight|Count| Total weight
(inch) | (inch) | (Ib) (Ib) (Ib)
1 16.625/0.28 |200 |50 1 250

Bill of materials: ltemized Element Weights

# |From To |Type |LengthOD |Thk |Mat.Den|Fluid.Den|Ins.Den|Ins.Thk|Lin.Den|Lin.Thk Empty.Wt|Fluid.Wt
(inch) |(inch)|(inch)|(Ib/in3) |(Ib/in3) |(Ib/in3) |(inch) |(Ib/in3) |(inch) |(Ib) (Ib)
1 /10 |20A 96 8.625/0.5 |0.283 |0.029 0.009 2 346.74 |126.57
2 |20A |20B|Bend 18.85 [8.625/0.5 |0.283 |0.029 0.009 2 68.082 |24.851
'3 20B 30 60 18.625/0.5 |0.283 |0.029 0.009 |2 216.71 79.104
4 30 |40A 54 8.625 0.5 0.283 0.029 0.009 2 195.04 |71.193
5 40A |40B Bend 28.274/8.625/0.5 0.283 |0.029 0.009 |2 102.12  |37.277
6 40B |50 54 8.625 0.5 0.283 0.029 0.009 2 195.04 |71.193
7 |30 |60 72 6.625/0.28 |0.283 |0.029 0.009 |2 113.73 |60.057
8 |60 |70 |Valve 24 6.625/0.84 |0.283 |0.029 0.009 2 200 20.019
9 70 |80 72 6.625/0.28 |0.283 |0.029 0.009 2 113.73  60.057
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