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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

sy

AS3 Grade B matenal
Calcium silicate insulation, 2" fhi
200 psi, 600 F

Cantents spacific gravity = 0.8

Specilied 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.

HH Caepipe - O X
Eile Help

Ry =y

" Material Library [.mat)

" Spectrum Library [ zpe]

" Walve Libramy [val)

" Beam Section Library [.bli)

" Flange Qualification [ fig)

" Mozzle &llowable Loads [.noz)

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

HIM Caepipe: Layout (2) - [Untitled] - O >

File Edit View Options Loads Misc Window Help

jiﬁll HBEOD @K

Node | Type | DX iftin") | DY fitin") | DZ ftin") | Mat | Sect | Load | Data
Title =

1a From Anchor

1
2
3

Graphics window

HH Caepipe: Graphics - [Untitled] — O >
File W¥iew Options Window Help

&S EE &R AR O

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.

HIH Caepipe: Layout (2) - [Untitled] — O *
Eile Edit View Options Loads Misc Window Help

N & o= AN

# |Mode |TypE Font... tl |Sec.1 | Load | Data.

1 |Title = Samp Nede increment...

2 o Frorm Anchor
3

This opens the Analysis Options dialog.
Analysis Options ? >

Code ]Tempaature] F‘ressurel D)mamicsl Misc l

Fipirg code

|B31.3 [2014) |

v

[ Use liberal allowable stresses

QK | Cancel

On the Code property page, select B31.3 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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FIH Caepipe: Layout (2) - [Untitled] - O X
File Edit View Options Loads Misc Window Help

jiﬁl..D.Q

Node | Type | DX fitin") | DY (#tin") | DZ (ttin" | Me[il | sect|Load | Data

1 | Title = Sample Problem
2 |10 From Anchaor
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).

HH Caepipe: Materials (0) - [Untitled] - O X
File Edit View Options Misc Window Help

IID @\ 0vléE=

Mame |Description | Ty |Density (Material libraryl oy | Temp |[E  |Alpha  |Allowable
pe (Ikb/in3) factor | (psi) ] (psi) | (infin/F) | (psi)

1] 1

The Open Material Library dialog is shown.

HH Open Material Library *
Look in: | | | Material_Library x| & & Ed
Mame N Date Type 2
S B314-2009 T/24/2014 ... Microsoft ...
SEB314-2006 772472014 ... Microsoft ...

S B314-2002 T/24/2014 ... Microsoft ...
.-|B313-2014 9/3/20152... Microsoft ...
GaB313-2012 8/25/2014 ... Microsoft..
< p
File name:  |B313-2014.mat Open

Files of type: | Material Library files (mat) | Cancel

Select B313.mat as the library file to open by double clicking on it. The available materials in the library
are shown.
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Material Library - [B313-2014.mat (.. X
Piping code : B31.3

Material Dezcription ~
453 Grade A

453 Grade B

A106 Grade &

A106 Grade B

A106 Grade C

8135 Grade &

4135 Grade B

AP BL %46

AP 8L =42

&P BL- =52

API5L-25E

12 [A383135 W

] | Cancel | Library |

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.

[um]

—_
—

1 Casppe - Matenials (0) - [Untitled] - a X

Ble Edit View Optioms Mac Window Help

BECD QA EvOeE

£ |Noma Descrption | Ty | Density (Nu | Joint |Yield |# |Temp |E Alpha | Allowab ~
pe | 0bin3) factor | (psi) 13} (psi) (mnfn¥) | (psi)
1 |A53 A53GradeB |CS|0.203 |03 [100 |35000 20 299E+6 | 6 256-6 | 20000

100 29.3E+6 | 6 47E-G | 20000
200 Z8 BE+6 | 6 70E-6 | 20000
300 28.3E+6 | 6 90E-5 | 20000

2 [E SR

= 400 |277€+8 710846 | 19900
500 |22.36+6 | 73086 | 19000
600 25 7E+6 | 7 40E-6 117900
650 26 1E+6 | 750E-6 [ 17300
|| |
>
Sections

Select Sections from the Misc menu of the List window (or press Ctrl+Shift+S).

HIH Caepipe: Materials (1) - [Untitled] — O *
File Edit View Options Misc Window Help

B Coordinates Ctrl+Shift+C
B O
Materials Ctrl+Shift+M
# [Mame Descriptior Sections Ctrl+ Shift+S Temp |E Alpha | Allowakble ~
= e (B |fps) | (infin/F] | fpsi)
+ +
1 [a5g AB3Grade - e 20 |29.3E+6 | 6.25E-6 | 20000
2 Beam Materials 100 |29.3E+6 |6.47E-6 | 20000
Beam Sections 200 |28.8E+6 |6.70E-6 | 20000
Beam Loads 300 |28.3E+6 |6.90E-6 | 20000
. Pumps | [400 | 27.7E+6 | 7.10E-6 | 159300
. Compressors | 500 | 27.3E+6 | 7.30E-6 | 15000
. Turbines | |B00 | 26.7E+6 | 7.40E-6 | 17300
G50 |26.E+E | 7.50E-6 (17300 o
— Spectrums =
< . N >
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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.

FIH Caepipe: Pipe Sections (0) - [Untitled] - O >
File Edit View Options Misc Window Help

BED QA DN E>

Marne |Mom | Sch (O Thk [CoraAl [M.Tal | Ins.Dens |Ins Thk | Lin.Dens | LinThk | Sail
Dia. {inchy | (inch) | (inch) | (%2) (Ib/ft3) {inch) | (Ib/ft3) {inch)

1 14

The Section Properties dialog is shown with the section name 8.
Section #1 hod

Section name |8 ¢ ANSI O DIN QIS 150

Nominal diameter |Mon Std - Schedule

T ~
Outside diameter |5 [inchy) Thicknesz [inch)
=
Carrazion allowance 12:: [inch) Mill tolerance [%)
14"
Irsulation : Density (g0 [lb/ft3) Thickness [inch)
18"
Lining : Denzity | 20" |y {]] Thickness [inch)
P
24"
(]S Ca| 26" ulation

Click on the down arrow of the DropDown combo box for Nominal diameter and select 8” for
Nominal diameter. The Outside diameter (8.625”) is automatically entered.

To select the schedule for the 8” pipe, click on the down arrow of the DropDown combo box for
Schedule and select 80 for Schedule.

Section 1 *

Section name |3 v ANSI O DIN OIS 150

Morminal diameter | 8" hd Schedule |55 -

55
Outzside diarmeter |8.625 [inch] Thickness 105 . [inch]
L
20
Carrozion allowance [inch] Mill talerance gDTD (%]
Insulation : Denzity [Ib.t3) Thickness igS [inch]
=]
Lining : Density [Ib.t3) Thickness [w5 [inch]
a0s
Ok | Cancel ‘ 1nsu|atiu:un| 100
120 b
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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 ot

[hzulation D ensity
b aterial (bt 3]

Amozite Azbestos | 16

Calcium Siicate |15

Careptemp 10
Cellular Glazs 3
Fiberglazs 7
High Temperature | 24
K.apla 10 125
Mireral 'wiool 8.5
Perlite 13
Faly Urethane 22
Sty Foam 1.8
Super-# 25

(] 4 | 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.

HIH Caepipe: Pipe Sections (1) - [Untitled] — O *
File Edit View Options Misc Window Help

llmﬂamn«»

MName [ Nom | Sch Thk | Coral [MTol [Ins.Dens | Ins. Thk | Lin.Dens | Lin. Thk | Sail
Dia (mch) finchy [(inchy | (221 | (Ib/ft3) finch) | (lb/ft3) {inch)
1 |8 g" 80 |8.625 (05 15 i

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.
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FIH Caepipe : Pipe Sections (2) - [Untitled] — O *
File Edit Yiew Options Misc Window Help

IID @l B OéE=

Mame | Mom | Sch Thk | CorAl | M.Tol | Ins.Dens | Ins.Thk | Lin.Dens | Lin.Thk | Soil
Dia [lnch) finch) [(inch) | (%) | (lb/t3) finch) | (Ib/ft3) {inch)
1 |8 a" g0 B.625 (05 15 b
2 |b g" STD | 6625 (028 15 2
3l
< »
Load

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

HIH Caepipe: Pipe Sections (2) - [Untitled] — O *
File Edit View Options | Misc Window Help

. - I:l - Coordinates Ctrl+ 5hift+C

Materials Ctrl+Shift+M
Name | Nam | 5ch | C - : Thk | Lin.Dens [ Lin. Thk | Sail
Sect Ctrl+5Shift+5
Dia i [E ;”‘ Crl+5hl'rﬂ+L (b3 | (inch)
t

1 |8 g |s0 |g 0 e

2_ B A" STO | B Beamn Materials

3 Bearn Sections
Beamn Loads

< Purmnps >

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 Specific gravity 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).

B Caepipe: Loads (1) - [Untitled] — O .

Eile Edit View Options Misc Window Help

IID ieilOME - I+

Mame Specdific | Add\gt. | Wind
(Fjl (p5|]| grawity | (/) Load
1 (1 B00 (200 (0.8

Click in the Layout window or press F3 to move the focus to the Layout window.
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4. Input Model Layout
We are going to model the 8” header line first, followed by the 6” branch line.
NOTE

¢ 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 “T'ype” 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.

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.

FIH Caepipe: Layout (3) - [Untitled] - O x
Eile Edit View Options Leoads Misc Window Help

jiﬁll HE D @R

Node | Type | DX itin) | D (itin") | DZ (#tin") | Matl | Sect | Load | Data

Title = Sample Froblem

10 From Anchor
20 Bend [ 90" A53 18 1

an ||

You will see the model in the graphics window as it is entered. You can press F2 to switch between text
and graphics windows.
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HIH Caepipe: Graphics - [Untitled] - O *

File View Options Window Help

S EE A KXRQ O

-

Foo

Tre 2

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

Hanger at node 30 ? )4

Tag |
Type | XN -
MNumber of Hangers l'l_

Load Varistion |25 (%)
| Hangerbelow [ Short Range

Connected to
k. | Eanu:el|

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.

10
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HIH Caepipe: Layout (4) - [Untitled] — O *
Eile Edit View Options Loads Misc Window Help

jiﬁlllD@@

# |Node | Type | D tin") | DY fitin") | DZ fitin") | Matl | Sect | Load | Data

1 | Title = Sample Problem
2 |10 From Anchar
ERE: Bend | 9'0" Ab3 |8 1
FRE: B'0" Ab3 |8 1 Hanger
5

The Graphics window will look like this.

FIH Caepipe: Graphics - [Untitled] - O x
File View Options Window Help

BE G&QKRKAO

Z‘/L‘X

I

W
< >

In row #5, Tab to the Type column. The next Node 40, is automatically assigned. In the Type column,
type ‘b’ (for Bend). 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.

11
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Bend at node 40 ? x

Bend Fadius
* Long

" Short

" User

Bend Thickness | (inch]
Bend Matenal ﬂ

Flesibiity Factor |~

SIFs InPlane ’_ Out Plane ’_

Intermediate Modes

Mode at Angle [deq)
Mode at fingle [deq]

0k I Eancel|

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+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 [IbAnch] Rotational stiffness [in-lb/deg)
K K K2 Ixed (Sa'd K22
|Fiigid |Rigid |Fiigid |Fiigid |Riigid |Fiigid

Feleases for hanger selection [ = [ v [T 2 [T & [ vy [T 22

Cancel | Displacements | [ Rigd [~ Ancher in Pipe LCS

Note:

Option “Anchor in Pipe LCS” allows the user to input Anchor stiffnesses in the LCS of the adjoining
pipe. On the other hand, if “Anchor in Pipe LCS” is not turned ON, then the user 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.

Specified Displacermnents for Anchor at node 50 ? >

Load * [inch] Y [inch) &£ [inch] =X [deg] %% ([deq) ZZ([deq)
T 0s | | | |

] | Cancel | [ Displacements in Pipe LCS

12
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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.

HH Caepipe: Layout (6) - [Untitled] — Od >
File Edit View Options Leads Misc Window Help

juiEIl HE DO @&

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

1 |Title = Sample Problem
2_ 10 From Anchar
ERE! Bend | 9'0" AB3 (8 1
FRED 60" AB3 (8 1 Hanger
5 |40 Bend 60" AB3 (8 1
6 |50 -6'0" AB3 (8 1 Anchar
7

=

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

HIH Caepipe : Graphics - [Untitled] - O >
Eile View Options Window Help

EE eARAKXRKA G
: Z*‘/L‘X

< >

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.

13
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HH Caepipe: Layout (7) - [Untitled] - O .
Eile Edit View Options Loads Misc Window Help

I mzEds BED @A

# |Node | Type | DX iftin) | DY ftin") | DZ ftin") | Matl | Sect | Load | Data
1 | Title = Sample Frablem

2_ 10 From Anchor
'3 |20 |Bend |90 AB3 |8 |1

ERE: B0 A58 |1 |Hanger
5 |40 |Bend B0 As3 e |1

6 |50 60" A3 8 [1 |Anchor
7 |6 std pipe

5 |l

On the next row (#8), type 30 for Node, Tab to the Type column, type ‘f (for “From”, since we atre
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.

HIH Caepipe: Layout (8) - [Untitled] — O >
Eile Edit View Options Loads Misc Window Help

jiHJIID@Q

Mode | Type [ DX ift'in") | DY {#'in") | DZ (ft'in") | Matl | Sect | Load [Data
2_ 10 Fram Cacpipe % Anchor
3 (20 Bend | 9'0 1
4 |30 1 Hanger
5 |40 |Bend 1
B |50 1 |Anchar
7 |5 std pipe
8_ 30 From | | |
9 |60 80" | | | 453
L] SR -

Since we want to change the section to 6, click on Yes. This opens the Section selection dialog.

Select Section oo

M ame Marminal |Sch [OD Thi
Diiameter [inch] | linch]

a g a0 (8625 |0A

B B STD [BR25  |0.23

ak. I Eanu:el|

14
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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.

FIH Caepipe: Layout (9) - [Untitled] — O *,
File Edit View Options Loads Misc Window Help

I mEs BED @R

# |Mode | Type | DX iftin" | DY (ftin") | DZ (ftin") | Matl | Sect | Load | Data~ ~
2 (10 Frarm Anchaor
3_ 20 Bend | 9'0" AR3 (8 1

4 |30 60" ALY |8 1 Hanger
5_ 40 Bend B'D" AB3 (8 1

6 |50 -6'0" ALY |8 1 Anchor

7 |6 std pipe

8_30 Fram

FRE B0 AE3 (6 |1

10 -

The graphics window will look like this.

HIH Caepipe: Graphics - [Untitled] - O =

Eile View Options Window Help

S EE R AKXQO
3 Z‘/T\‘X

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.

15
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Valhve from 60 to 70 7 pod

wieight [200  [Ib)
Length |  finch)
Thickrness X li
Inzulation weight = Ii
Additional weight 50 [Ib]
Walve Type I—L|

Dffzetz of addional weight from center of
D& [inch] DY [inch] D2 [inch)

| IE |
] | Eanu:el| I__iI:urar_l,l|

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 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 x
Eile Edit View Options Loads Misc Window Help

I mEds BEE @R

# |Node | Type | DX iftin") | DY (itin") | DZ (itin") | Matl | Sect | Losd | Data

1 | Title = Sample Froklem

¢ (10 Frarn Anchor
(3 |20 |Bend |90 as3ls |

ERE! B0 a53 |8 |1 |Hanger
5 |40 |Bend B0 a53 s |

6 |50 60" A53[8 |1 |Anchor
7 |6 std pipe

Ei_ an From

ERE! B'0" A53 6 |1

0|70 [vake |20t A3 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.

2 Carppe: Layout (11) « [Untitled) - o x
File Edt View Optons Llosds Misc Window MHelp

) | & SESESSREEER
IC. |

7 Trooe [Tops [OXOT gt [5ec
1 |Te = Semple Proble Wind 2.

L 10 From Wind 3.. Anchar
_3-_ 20 Bend | 20" Wind 4 ] 1

L £l Spectrm.. L] 1 Hangear
5_ « Bend Time histoey... 8 !

L 50 Hesmonica (] 1 Anchor
7 |6*sidpips

T 30 From

EREY For aszle |1
0j70  |vehe | 207 as3ls |1
71180 o %As:« § |1 |Ancher
2

The Load cases dialog is shown.

Load cases (3) o
W 5 i
¥ Expansion [T1)
¥ Operating [w+P1+T1)
[ Modal analysis

ok | cancel | A | MNone |

By default, Sustained(W+P), Expansion(T'1) and Operating(W+P1+T1) load cases are already selected.
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.

FIH Caepipe: Graphics - [Untitled] = O X

Eile View Options Window Help

BE @GARKAKXAO
. S

17
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To see a 3D rendered view of the model, click on the Render button (or press Ctrl+R) in the
graphics window.

FIH Caepipe: Graphics - [Untitled] = O *

File View Options Window Help

o RAKXK O

< >

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.

List ot
SO Lo
" Bends " Matenals
" Branch points " Sections
" Coordinates " Specified displ
" Hangers 7 Malves

] 4 | 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:

18
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HIH Caepipe: Anchors (3) - [Untitled] — O *
File Edit View Options Misc Window Help

ID oA &=

MNode | Tag | kKxks Kiyfky | KZfkz Kbt Kyvikyy | KEZfkez Releases
{Ibfinch) | (Ibfinch) | (Ibfinch) | (in-bfdeq) | (in-lb/deg) | indb/ded) [# Y |2 | % | %Y | Z2 | Anchorin Pipe
1 |10 Figid Rigid Rigid | Rigid Figid Rigid GCS
2 |50 Rigid Figid Rigid | Rigid Rigid Rigid GCS
ERED 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:

Eile Edit View Options Misc Window Help

IID R &=

Bend | Radius |Rad. | Thk |Bend |Flex. |InFln | QutPl | Int. Angle | Int. Angle
Made |(inch) | Twpe |(inch) |Matl |Fact [SIF | SIF [MNode | (deqg) | MNode | (dedq)

1 |20 12 Long
g [40 18 User

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.

HH Caepipe: Graphics - [Untitled] — O 4

File View Options Window Help

EE & QK O

e .

Hanger at node 30 ? e
Tag |
Type v

Nurnber of Hangers ’1_

Load Variation |25 [%)
[ Harngerbelow [ Shart Range

Connected to
Cancel
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= Save the model by clicking on the Save button.

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

TmEe BEOD @K

# |Made | Typdsavek ftin") | DY (itin") | DZ (htin") | Matl | Sect | Load | Data

1 | Title = Sample Problem

2_1IJ From Anchor
3 |20 |Bend |@0" As3le |1

4 [po B a53le |1 |Hanger
5 |40 |Bend B0" a53le |1

B |50 50" as3le |1 |Anchor
?_6" std pipe

8_30 Frorm

'3 |60 B'0" As3lE |1

0|70 |wvalve | 20" As3le |1

11| 80 B'0" 4536 |1 |Anchor
12

The “Save Model As” dialog is shown.

HH Save Model As >
Savein: Caepipe j = 0 e
Mame Date moedified Ty

Mo iterns match your search,

< >

File name: ISampIe Save I
Save as type: II'u'Iudel files " mod) ;I Cancel |

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

Click on Analyze under the File menu.

HIH Caepipe: Layout (11) - [Sample.mod (E\Caepipe]] - | X
Eile Edit View Options Loads Misc Window Help

Mew... Chrl+MN - Q

Open... Ctrl+Q 3

Recent Models > 1 {ftin") | Matl | Sect | Load | Data

Open Results...

Merge... CtisM | Anchar

Close ' As3 (e |1

= cules I |A838 1 |Hanger

Eoodn _” ARG |8 1

Export to MEF... ARG |8 1 Anchor

Export to 3D Plant Design

Export to PCE...

) A5G | B 1

Print Madel... Ctrl+P 453 |6 1

Analyze ' AR3 |6 |1 |Anchar

QA Block... [

Revision Record...

Exit Alt+F4
=

After the analysis, you are asked if you want to see the results. Select Yes.

HIH Caepipe - O x
File Help

Analyze

Original bandwidth =30 Mumber of equations = B0
Mew bandwidth = 18 Stiffress matrix size = 714
Average bandwidth =12 =Rk

@ Do pou want to zee the results ¢
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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.

184 Coepipe 1 Mesults - [Semple.res (E\Caepipe)] - ] X
file Eesults Yiew QOptions Window Help

S HED A EE=

" Suppar loads
" Lode comphance " Elemert lovoss
" Hanger tepodt " Disglacomants

" Support load summary

ok | cama

&= 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 can not be modified while viewing the
results. Some of the results from the sample problem are shown below:

Sorted Stresses

The computed stresses (sustained, expansion and occasional) are sorted in descending order by stress
ratios.

HH Caepipe: B31.3 (2014) Code compliance (Sorted stresses) -.. — O >

Eile Results View Options Window Help

QEHeE=> BHA

Sustained Expansion
# 5L |8H  [sL SE  [sa  |SE
Mode [(psi) | (ps)) |SH [Mode |{psi) | (ps) | SA

]l 2b37 (17300 )04 30 h3892 | 29475 | 1.83
60 2204 (17300 (02|50 51451 (29475 [ 1.75
70 2133 (17300 | 012 [ 20A | 48350 | 29475 1.64
30 2035 (17300 (01| 20B | 34221 | 29475 | 1.16
10 1446 | 17300 | 0.03 [10 3273029475 | 1.1
408 | 1054 | 17900 |0.06 (&0 27595 (29475 [ 0.94
206 |4980 |17900(0.05(40A (19059 (29475 | 0.65
20A {938 |17900(0.05 |60 17805 (29475 | 0.60
50 924 1730000570 12046 | 29475 | 0.41
40A  |902 |17900|0.05 (408 |10375 29475 |0.35

=
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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 22195 psi and the stress ratio is reduced to 0.76.

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.

1 Caepipe : SL (p9) - Code:B31.3 {2004) - [Semple.res o= O X

file Yiew Optons Window Help

& BE @mMARAAQUKQAO
. 253ps ' T

X 2+ Ty
212805
<

| 1720¢ps]

131 josi \I‘

I 902 psi \

S

< >

The stress ratios may similarly be rendered by using the Show stress rations button (or choose
View > Show Stress Rations).

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

HIH Caepipe: SE (psi) - Code:B31.3 (2014) - [Sampleres.. — O *

File View Options Window Help

S @AE R AUAK O
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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 h:4

Stress threshold I [pai]
R atio threshold I

] I Cancel |

Code compliance
The element stresses calculated according to the piping code are shown under code compliance.

HH Caepipe: B31.3 (2014) Code Compliance - [Sampleres.. — O >

File Results View Options Window Help

R EE=>

Press. Sustained Expansion

# |Mode [Allow |SL [SH  [SL [SE SA  |SE
{psi) | (psi) [(psi) |SH |(psid |(ps) |SA
10 200 | 1446 |173900 |0.08 | 32730 | 29475 1.1
204 | 2075 | 932 (17900 0.05 | 287171 [ 29475 | 0.97
204 | 200|938 [17900)0.05 | 48350 | 29475 | 1.64
208 | 2075 | 980 [17900)0.06 | 34221 | 29475 |1.16

20B |200 968 |17900|0.05] 20053 | 29475 |0.68
30 2075 1769 (173900 | 0.10 | 53892 [ 29475 | 1.83

30 200 [1760 (17900 | 0.0 | 45427 | 29475 | 1.64
404 | 2075 | 902 |17300|0.05 | 16060 | 29475 | 0.54

1
2 |
ER
4 ]
5 |a0a |200 |902 |17900|0.05 | 19059 | 29475 | 065
& |
7 |
ER

40B | 2075 |1054|17300|0.06| 10375 | 29475 | 0.35

40B |200 |1054|17300|0.06 | 9362 |29475 |0.32
a0 2075 924 (17900 | 0.05] 57451 [ 29475 |1.75

i0 200 | 2035 (17900 |0.17 | 38098 [ 29475 | 1.29
G0 1513 | 2204 (17900 | 0,12 | 17605 | 29475 | 0.60

70 200 | 2133 (17900 | 0.12 ] 12046 [ 29475 | 0.41
1] 1513 | 2537 (17900 | 0.14] 27595 [ 29475 | 0.94

Hanger report
The hanger report is shown below.

File Results View Options Window Help

& EHeE=

Spring [Yert |Horz |Hot | Cold
# |Mode [MNo | Type | Figure | Size | rate travel [travel | load |load | War
of Mo ilbfinch) [ (inch) | (inchy [(B) [(kB) ] (%)

1 |30 1 | Grinnell | B-268 (10 |[Z60 0.608 |0.620 | 1287 | 1445 (12
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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 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 case. The hot load is the hanger load for 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.

HH Caepipe: Support load summary for anchor at node 10 - [Sampl.. — O =
File Results Wiew Options Window Help

BED & EeE

e

L]
Load combination [Fx (k) |[Frie)  |FZ (k) | M i) | MY (el | M2 (i) |5
OperatingT 29243 |1485  [-14077 [6983  [s9111 [16E05 i
Masdirmum 14 1485 |26 375 5a111 16505 |
Minimurm 29243 |-397 4077|6953 [-174 186 |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 Anchor

50 Anchor

a0 Anchor

30 Hanger

oK | Cancel |

Support loads

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

HIH Caepipe : Loads on Anchors: Sustained (W+P) - [Sampleres (..  — O *

File Results View Options Window Help

HEOD @GR BHeE e

# |Mode |Tag|[Fx(b)  [Frib) [FZab) M) [ MY b | M2 (i

1|10 =114 -397 26 =375 -174 -1156
2 |50 -4z =201 =27 126 107 40
3 |80 b -378 1 -23 17 965
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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.).

Other Supports >

" Hangers

] 4 | Cancel |

The loads on hangers (i.e. the loads acting at the hanger locations imposed by the piping system) for the
Operating case are shown below.

FIH Caepipe : Loads on Hangers: Expansion (T1) - .. — O bt
File Results View Options Window Help

allD@@l@@E

MNode | Tag | Type | Load (lb) | No.of | Total (k)
1 130 Grinnell | 157 1 157

Element Forces

The element forces in local and global coordinates are shown. For pipe (also bend and reducer) element
forces in local coordinates, the stress intensification factors (SIFs) and stresses are also shown.

HIH Caepipe : Pipe forces in local coordinates: Expansion (T1) - [Sampler.. — O X
File Results View Options Window Help

ll.D.Q.@@EW#

Mode | Axial v Shear | z Shear | Tarque | Inplane(ft-lb) | Outplane(ft-lb) | S
(l)] (1) {ls)] hjls)] Moment | SIF | Moment | SIF (p5|)

10 -29229 | 1882 -14103 |-B578 | 17661 59285 32730
20A | -29229 1882 -14103 |-65783 | 2608 -53541 28711

20A  |-29229 |-14103 |-1882  |-657G | 53541 [1.75 | 2603 1.46 | 48350
20B |-14103 | 29229 |-18@2 | VET 36415 | 1.75 | 4696 1.46 | 34221

2ng  |-14103 | 1882 29228 | 727 4696 -38415 20053
an -14103 | 1882 29228 | 727 -7z 107724 hagse

30 12841 | 4126 18116 17523 |-3134 95257 45427
oA |-12841 | 4126 18116 | 17823 | -21700 13733 16060

1
2 |
3 |
4|
5 |44 |2841 [-n126 18116 [17823 21700 |133|-13733 [111 [19059
5 |
7|
ER

[
—

—
j—

408 |-126 |12841 | 18116 | 13441 | 8627 1.33 | 9652 10375

408 |-4126 |-181716 | 12847 | 13441 | 9652 -Bh27 9362
a0 -A126 | -18116 [ 12847 (13441 | 91175 49157 51451

3n -47345 |-2087 |-1262 | 1573 -16796 12472 38093
G0 -47345 |-2087 |-1262 | 1573 -4274 4593 17805

70 -47345 |-2087 |-1262 | 1578 -100 2373 12046
al -47345 |-2087 |-1262 | 1578 12423 -5201 27545
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T_G, Use the Global forces button (F7) to see the element forces in global coordinates.

HIH Caepipe : Pipe forces in global coordinates: Expansion (T1] - [Sample.. — O X
File Results View Options Window Help

A [EeEe= Eeas =

# |Mode |Fx Fr |FzZ b
(by ooy gk |etb) |l | b

10 29229 |-1882 | 14103 [6578 |-59285 |-17BE1
204 |-29229 | 1882 |-14103 [-6578 |-53541 | 2604

20A | 29229 (-1882 |14103 |65Y8 (53541 |-2608
208 |-29229 | 1882 |-14103 [-4636 |-38415 | 727

20B | 29229 (-1882 |14103 | 4698 [38415 |-7E7
30 -29229 (1882 |14103 |42 (107729 | 727

30 18116 [-4126 | 12841 |-3134  [-95257 |-17523
404  |18116 (41268 |-12841 | 21700 (13733 |17523

1

R

=

R

5 |40A |-18116 |-126 [12841 |-21700 |-13733 |-17523
0B |18116 (4126 |-12841 | 8627 [-13441 |-9652

B

=

=

0B |-18116 (4126 | 12841 |-GBEZ7 [13441 | 9652
50 18116 | 4126  |-12841 [-49157 |-13441 |-9117%

30 47345 | 2087|1262 [-1678 |-12472 | 16796
&0 -47345 |-2087 |-1262 |1578 (4898 |-4274

70 47345 | 2087 |1262 [-1678 |-2373 |100
&0 -47345 [-2087 |-1262 |15¥8 [-BE01 | 12423

<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.).

Other Forces o

Cancel

HH Caepipe: Other forces in global coordinates: Expansion (T1) - [Sampl.. — O et
Eile Results View Options Window Help

e Eea= x|

#
Node | Type () [(b) [0k [ik) [oel) |k

1 (60 “alve | 47345 | 2087 (1262 |-1678 |(-d888 (4274
70 -47345 (2067 (1262 1678 2373 |[-100
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Displacements
The nodal displacements are shown.

FIH Caepipe: Displacements: Expansion (T1) - [Sample.res.. — O 4
File Results View Options Window Help

HEDGR EE= E e

Displacements (global)

MNode [ X (inch) |Y(nch) |Z(inch) |Xxi{deg) [y (deg) | ZZ (deg)
10 0.000 0.000 0.000 0.0000 | 0.0000 | 0.0000
20A | 0370 n.ez? -0.404 -0.1813 | 00603 | 0.2149
208 | 0.291 0.324 -0.2491 -0.2656 |-0.49122 |0.25499
30 -0.618 0.604 -0.057 -0.2655 |-0.4528 |0.2724
404 | -0.643 0.795 0153 -0.1074 |09 0.5441
-0.373 071z 0178 0.2418 |0.2084 |0.6014
50 0.000 0.500 0.000 0.0000  |0.oooo | 0.0001
(i1} -0.355 0.467 0136 -0.1330 | 00660  |-0.3570
70 -0.263 0.314 0103 -0.1225 | 00845 |-0.3681
40 0.000 0.000 0.000 0.0000  |0.oooo | 0.0000

| w|oe |~ oo ||| =
=]

I

=

m

button (Left arrow) to see loads for different load cases(e.g. Sustained, Expansion etc.).

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

E « » Use the Load cases button, Next load case button (Right arrow) or Previous load case
= 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.

FIH Caepipe : Deflected shape: Expansion (T1) - [Sample.. — | X

Eile View Options Window Help

S @AE@ERAKX O
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Choose View > Magnification to change the magnification of the deflected shape.

Magnification >

Deflection magnification I
QK I Eancell Apply | Reseat

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 = =5 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

" Hangers

K I Cancel |

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

R Caspipe: Movenuen B Macomnum.,.  — n x
File  Resulis Vew Optione Windows  Hdp

s BED B Ee-

Direciorp 'i'ypc Value ade
% [Minimum |0E41 | @A
finck) Meavirum | 0.370 120A
ks mMinirrus | V00U i
finck)y Meworaum | 0,795 EaCY
2 Minimum (<0404 208
finck) Maaraum | 1170 a0
B Minirum |-02556 (208
td=2) Mammum |0.2473 48
'Y Minimumn  [-09722 208
(deg) Mairum | 0.2061 |48
22 Minimum |00 |7
dez) rMoraum | U607 a8

The displacements at hanger nodes are shown below.

FIH Caepipe: Displacements at Hangers: Expansion (T1) - [Sample.res (... — O x
Eile Results View Options Window Help

1 HeEs Eleaw 5

# |Mode |¥(inch) ¥ (inch) Z (inch) Medeog)  |YY(deq) |ZZ(dedg)
1 |30 -0.615 0.604 -0.057 -0.2555 -0.4529 0.2724
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Print

5| To print results and model data, click on the Print button (or press Cttl+P). In the Print Results
— 1 dialog, the item to print can be selected in the property pages.

Print Results ? bt

Model | Load cases Pesults ‘Misc ] Prirrter]

v Support loads
¥ Code compliance v Element forces [local]
v Hanger report [v Element forces [global)

¥ Support load summary W Displacements

Pint | Cancel | F'regiew‘ TuEiIe| Al ‘ Mone |

You can also be 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 | Results | Misc ~ Printer

Text Printer

doPDF w7

Fage zetup Orientation : Partrait
Font Aial Marow, 10 pairk

Prirt | Cancel | Pregiew| TnEiIe‘ Al | Mone |

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
Qualtly Assurance Block
Caeppe
Version 7.60

Clent

Project

Fite Number

Report Number -

Model Neme - Sample

Title Sampls Problem

Analyzed - Wad Jan 18 13:48:25 2017

Frepared by Date:

Checked by Date:
Version 7.60 Sample Jan 18,2017
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Caepipe Sample Problem Page i

Analysis options - . o . . o 1
layol® — - B e S e B R e ) 1
Detals . e e 1
Anchors = === 2 = === 1
Bipgas . .. I Sy
Hangers. _ _ _ _ _ =EE S e e e AT e R R EF S AT ==
Spacified dsplacements 1
Vabes . . i S S S e e e 2
AN e e e e e 2
Pipe materials . ) 2
Pipysselions: = - == - - oo T S
Pipeloads .~ _ _ _ _ _ _ == e == = |
Sorted stresses . _ _ _ 3
Code compliance 3
3

Hangerseport . _ =S S R S e PR Te S =S A S
Support load summary _ R R
Anchor at Node 10 _ : = ;
AnchoratMode 50 e AT & e o s T T = AT &
Anchor at Node 80
HangeratMede30 . .
Load case = Sustainad {W+P})
Loads on anchors _ _
Loads on hangers _ _ e
Pipe forcas (focal coordinates) - .
Other forces (loca coordinates) . _ _ . s SR TS LN S
Pipe forces (local coordnates) =
Other forces (glodal coordinates) . — oo e i
Displacements .~ EEE T e

3
3
3
4
4
4
4
4
4
5
5
5
s - 5
Loadcase=Expansion {T1) . _ _ _ _ _ _ _ _ _ __ e e e 5
Loads on anchors ) = ) = : : = 5
Loads on hangers 5
Pipe loroas (local coordnates) - B s S S = S [
Other forcas (facal coordinates) 3
Pipe forces flocafcoordingdes) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . R e e S 6§
Other forces (global coordinates) = == - 2 ]
Displacements _ _ _ _ _ _ _ _ _ _ - = o e 5 e e o (3
Load case = Operaling (W+P1+71) 7
Loeds onanchors . 7
Loads on hangers > 7
Pipe farces (locat coordinates) i s oS . o e ST = o s S e e e s TR
Other forces (ocai coordinates) .~ _ _ .~ T e B S S S ST S 7
Pipe forcss {ocef coondingtes) . 7
Other forces (global coordinates) -~ _ _ _ _ _ _ _ _ _ _ . S SEE PR Al LRy, 8
8

8

8

Displacemeants .
Weight & Centerofgrawty . === S TS
Bibofmaterials .~ _ _ e e e e

Version 7.60 Sample Jan 18,2017
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Caepipe Sample Problem Page 1

Analysis Optons

Code : Piping cade = B31,3 {2014)
Incluge axial foree in stress calculatons
Do nol use liveral allowable slresses

Temperatre : Rederence temperature = 70 (F)
Numbar of thermal cycles = 7030
Number of tharmal boads = 1
Therral = Oparating - Sustained
Use modulus at reference temperaiure

Pressure | Pressure siress = PO/ 4t
Peak pressure factor = 1.00
nclude Bourden effect
Use prassure comection for bends

Dynamics  : Cutoff frequency =33 Hz
Number of mades = 20
nclude missing mass correction
Do not usa friction in dynamic analysis

Mise, ¢ Inchige hanger stiffress
Verkcal direchon = Y

Layout {(11)

Node | Type [DX iftin'} | DY (ftin"} |02 iftin”) | Mas | Sect]Load [ Data

Tie = Sample Problem

10 |From Anchor

20 |Bend 90" AS3

Hanger

30 60" AS3
40 {Band 650" AS3

wloaloe|oe
] -

50 £ AS3

6" sid pipe

30 {From

Wl wimi | & |w]ra| |3

§0 60" AS3ES |

70 |Vahej20" A53

n
(=
o
-

-
—

i 3 45316 |1 |Anchor
Anchiors {3}

Node|Tag|KXkx |KYhky [KZkz |KXXkxx |[KYYikyy |KZZkzz Refeases
{iiinch) ) (ibinch) | {Ibfinch} | (ndbideg) | (in-bideg) | (in-bideg) | X{Y

&
3
]

_Mmmm

Raid |Riic |Rigd |Rgd  |Rgd  |Ragw [0

10

50 Rigid |Rigid |Rigd |Rigid |Riid  |Rigid GCS
8 Rigid |Riid |Rigd |Rigid |Rgid  |Rg GCS
Bends (2}

Bend |Radius|Red, | Th_|Bend|Fiex [in Pn] OwPl|ine, |Angle it |Angle
Node |(nch) | Typs |nch) Mau [Fact |SIF [SIF [ Nage |(deg) |Node | (deg)

20 |12 |Long

40 |18 User

Hangers (1)

of |wvar’é{rangs|{ibinch) |{b) |Type
CGrinnell|1 |25

Node|Tag| Type  |No|Load §Short | Speing rate | Load|Load | CNode
Kl

Speciied Displacements (1)

Nede | Type [ Load [X/x (inch} | Yhy (inehjfZ/z (inch) | X< (deg) | YYiyy (deg) | 2Z)zz (deg) | Disp. in Pipe
50 |bachor|T1 0.5 GC3
Version 7.60 Sample Jan 18,2017
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Valves (1)

From|To | Weight|Lengt| Thick|ins |Acd.Wot]  Offsels of Ad.Wal
B} [(lnch) X |Wet X{(b} DX {inch) | OY {inch) | DZ {inch)

80 |70 [200 300 175 |50 { 18 4
Coorginates (12)

Nede | X {fin®) | Y (fin") | Z (fin")

0 |0 [} 0

204, |&0° 0 0

20 |90 0 0

0B |90 0 10"

|90 Q 60"

404 90" Q 10%"

40 |90 |0 120°

408|900 |18 120"

50 |90 |.600 1200

80 150 |0 60

70 170 |0 &0

8 (230" ¢ 6'0"

Pipe matenal A53: AS3 Grade B

Density = 0283 (Iin3), Niz=0.300, Joint facior = 100, Type = CS
Yield streng® = 35000 (psi)

TemplE Agha | Allowable
(F} Hpsil | (ndF) f(psi)

-20  |29.9E+6)6.25E-6{20000

100 [29.3E+6|6.47E-6120000

200 |28.8E+6|6.70E-620000

300 |28.3E+6}6 90E-6]20000

400 |27 TEAG)T10ES] 19500

500 | 27.3E+6| 7.30€-6 19000

BOD |26.7E+6| 7 40E.6]17500

650 |26.1E+6| 7 50£-6]17300

700 |25.5E+6| T60E6] 16700

750 |24 8E+6|7.70E-6] 13900

800 [24.2E46|7.80E-6111400

B50 | 23,3E+6|785E-6{8700

K0 |22 4E46|7.90E-6 {5900

950 |214E+6(8.00E-6{4000

100G |20 4E+65{8.10E-6]2500

1050 |19.2E+6|8.15E6 | 1600

1100 {18.0E+6}8.20E-6] 1000

Pipe Sections (2)
Name|Nom|Sch fOD  |Thk |Cor.AliM.Tol}Ins.Dens | ins. Thk|Lin.Dens | Lin.Thk | Soi
Dia (inch) | (nch}| (inch) fi%) | 0BM3) [(inch) [0bM3)  [{inch)
& 8 |80 }8825]05 15 2
& 6" |STD}6625|0.28 15 2
Pipe Loads (1)

Name |T1 |P1 |Specific|Add Wat.| Wind
(F)_|lpsijjoravity |(bf)  |Load

1 600 | 200 |08
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1.3 (2014) Code compliance {Sorted stresses)
Sustained
SL|SH SL_
Node]ipsi) |ipsi) |SH
80 |2537{17900]0.14
60 |2204|17900|0.12
70 |2133117900}0.12
3 |2035(1790010.11
10 | 1448]1790010.08]10
40B |1054|17900|0.08 |80
20B |980 (1790010.05[40A [19058{29475(0.65
204|938 |1790010.05(60 |17805]239475060
50 |924 [17900|005|70 |12046{29475(041
404 |902 |17900{C.05(408 |10375]23475[0.35
B31.3 (2014) Code Complanca
Press Sustained Expansian
Node|Allow.{SL |SH [SL [SE |SA |[SE |
(psd) |losi) Jlosi) [SH |{psh) |lpsit [SA
10 |200 }1448]%7900|0.08 29475
20A |2075 {932 |17900]0.05]28711}29475]0.97
20A |200 |938 |17200]0.0% 29475
20B |2075 {980 |17900(0.05 29475
20B |200 |968 [17900)0.05|20053§29475(0,68
30 |2075 |1769]17800]0,10 29475
300|200 |1760]11720010.10 29475
40A | 2075 {902 |17200]0.05]1 2947510,
40A (200 |902 |17200(0.05]19059§29475(0.65
408 | 2075 [1054]17900(0.06 | 10375} 2947510.35
40B (200 |1054147%00(0.06]9362 [29475{0.32
50 2075 1924 |97900]0.05 29475
330|200 |2035{17200]0.11 29475g
60 |1513 12204]47%0010.12 2947510,
70 |200 |2133]17900(0.12]12046}29475(0.41
B0 |1513 12537]17900]0.14]27565129475]0.94
Hanger Report
Speing |Vert [Horz |Hot |Cod
Node{No|Type  |Figure |Szef rate  |travel |travel |lcad |load |Var
of No. {ibvineh} { (inch) | (inchj [ (lo} | fio) [{%)
W0 |1 |Grnnelt|B-268 |10 | 260 0508|0620 1287 |1445]12
Support kad summary for anchor at node 10
Displacements (global)
Load combination }FX (B) |FY {lb) |FZ{b} [MX(fHb}{MY (fi-Io) | MZ (R-18) 1 X (nch) | Y {inch) |2 (o
Sustaned -14 -397 26 -375 -174 1156 {0000 [0.000 [0.000
Operatngt -20243 |1435 -14077 |-6953  [58141  |16505 {0000 |0.000 |[0.000
Maximum 14 1485 |26 -375 54141 |16505 0000 [0,000 [0.000
Mnimum 29243 |-397 4077 [6953  |-174 <1156 10000 |0.000 |0.000
Allowables a 0 a 0 0 Q9 0000 {0.000 }0.000
Support koad summary for anchor at node 50
Displacaments (global)
Load compination {FX (b) [FY(b) [FZ b} [ MX (b} MY (fi-fo) [ MZ (-t} PXTnch) Y fmen)| 2 (inch)
Sustained 42 -201 -27 126 107 -90 0600 |0.000 |0.000
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Support koad sumerary for anchor at nede 50
Displacamants (glcbal)
Load combination |FX () |FY (b} |FZ (b} [MX (Rdb}{MY (R-ln) | MZ {R-ib) (X Timch) [ nch) | Z (inch].
Operatngl 18158 |-4327 [12813 [49283 |[13548 [91088 {0000 |0.500 |0.00C
Maximum -42 201 [12813  |49283 |13548 [91086 J0.000 [0.500 [0.000
Mnknum 18158 |-4327 |27 126 107 G0 0000 0,000 ]0.000
Alowables i 0 q 0 0 [i 0.000 0.000 [0.000
Supporl load sumemary for anchor at node 80
Displacemends (global)
Load combination |EX (b)  [FY k) |FZ (b} | MX (b} | MY (o) | MZ (R-tb) [ Tinch) [ ¥ (inch) |2 (ineh) |
Sustened 55 EEE 23 17 965 0000 |0.000 |0.000
Operaing! 47401 1700|1264 |80 [5218  [-11457 jo.coe 0000 [0.000
Maximurn 47401 |170e  |1264 |23 5218|965 0000 [0.000 [0.000
Mnimum 55 378 |1 A801 |17 11457 J0.000 [0.000 ]0.000
Allowablos 0 0 0 0 0 0 0000 [0.000 [0.000
Suppont koad summary for hanger at node 30
l Dispiaeemenls%bal) ‘
Loed combination {Load (i) [ X {inch) | ¥ (nch}{ £ (n
Sustaned 1444 [0.000 0004 [0.002
Operaing1 1287 |-0617 [0608 |-0.055
Maximum 1287|0000 [0608 |0.002
Minimum 1444|0617 [o00¢ [-0.085
Loads on Anchors: Sustainad (W=F)
Node|TaglFX i) |FY0b) [FZ(b) [MXif-o)|MY {fb) |MZ (b}
10 -1d 97 126 75 (174 |-1156
50 -42 201 27 126 107 ET)
8 55 38 | 23 17 465
Loads on Hangers: Sustained (W+2)
Node | Tag| Type |Load {ib}|No.of| Total (i)
30 Grinnell|-1444 |1 [-1444
Pipa forces in local coordinates: Suslained (W+F)
Node[Asal |y Shear|z Shear| Torgue [ Inplanefft-ib) [Outplanaifi-b)f SL
(b) {ib) (i) (f4b) | Moment| SIF |Momeat|SiF | {psi}
0 |44 |ae7 |26 A5 [A156 474 1446
200 |44 |13z |28 375 |-100 35 937
204 |14 |ze |48z |3rs |35 [175]00  |146[s38
208 |26 14 |-z f2te |15 [1as|rr [146(980
2B |26 236 |14 210|177 75 968
K 567 |14 21 |-1831 144 1759
g |27 |ss0 [«42 [0 |-1808 143 1760
d0A |27 252 |42 ju0 [ 44 302
a04 |27 |52 (42 uo |3 1.33]a4 111302
408 |a7 21 |42 107 |-250 [1.33{-277  |111f1084
40B |97 4z |27 fwor |27 250 1054
50 |-201 |<z |27 w07 |99 126 924
W |85 |8 |« 23 |60 1 2035
e |55 |-11g |- 7 730 7 2204
[ N P E PR GXE 10 2133
80 |85 |are |4 P&l -955 47 2537
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Otheer forces in bocal coordinates: Sustaned (W+P)
fx iz |mx |my [me
Node|Type |iB) |(Bb) [{ib) f{#-b}}(i-b}}(R-Ib)
€80 |Valei-55 |- [-1 |23 -7 |755
70 -85 [145 [-1 23 |-10 |704

Pipe forcas in global coordinates; Sustained (W+P)

Node|FX |FY |FZ |MX [MY MZ
(o) b} |ib) (i) |(&b) | {R-)

0 (14 |397 |26 (375|174 (1156
204 |14 |132 |26 |-375 [35 |-100

204 (14 |-132 |-26 {375 [-35 |10
20B |14 |236 |26 |-177 |75 |-270

20B |14 |-238 |-26 177 |-7% |270
30 |14 [567 |26 [1831 [144 |-270

¥ |42 |550 |-27 |-1808[-143 |-340
40A |42 |-252 |27 |3 -44  |340

40A |42 |252 |27 |3 |4& |40
a8 |42 for |zr |2so f07 |21

40B (<42 (97 |27 (250 |107 |-277
S0 |42 fa01 |27 |-126 [-107 |90

W85 32T 1 23 |1 |810
60 |86 419 |4 jz3 |7 |[TW

70 |55 170 1 <23 [0 |-679
8) |55 378 |4 23 |17 |-%85

Other forcas in global coardinates: Sustained (W+P)

EX |FY [FZ |MX (MY |MZ
Node | Type |(l) |{b) |{Ib) (b} (b)) if-ib)
60 |VahelS5 |84 (1 [-23 |7 |-755
70 55 (145 |1 |23 |-10 |704

Displacements: Susiained {(W+Pj

Dsplacaments (global)
Node | X {inch) | ¥ (nch) |Z (nch) |XX (deg)] YY (dea)|2Z {deg)

10 |0.000 0000 {0000 |0.0000 [0.0000 |0.CODO

204 10000 {0008 0002 |-0.0103 J-0.0015 |-0.0058

208 [-0000 |-0007 0002 |-5.0129 [-0.0004 [-0.0067

0000 f0.004 |0002 |-0.0033 JO.0010 |-0.0114

000z 0002 |0002 |0.0057 }00016 |-0.0081

0001 |0000 00O (00022 |DQO17 |-0.0022

0.000 [0.000 |0COC |[0.0000 }0.00C0 |{0.0000

0000 {0013 |0001 |-0.0020 }00008 |-0.0016

0000 |-0012 000t  |-0.0018 00008 |0.0023

8388§§8

0.000 G000 |0.000  [0.0000 |0.0000 |0.0000

Loads on Anchors: Expansion (T1)

Tag|FX{ib} |FY (b} [FZ (b} |MX{f-fo)| MY {folb}] MZ {ftlb}

29229 |1882  |-14103 |-6578 [59285 |17661

1816|4126 [12841  |48157 |13441 81175

888§

47345 |2087 1262 -1578  [5201 -12423

Loads on Hengers: Expansion (T1}

Nade|Tag|Type [Load {Ibj|No of | Total (i)

3 Crinnell[157 1 157
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Pipe forces n bocal coordinates: Expansion (T1)
NodelAwal |y Shaar|z Shear|Torgue | Inplane{fi-b) |OCulplana(ii-b)| SE
(o) (b} (i) (fidb) [Moment|SIF |Mement{SIF |{psiy
10 [-29220 [1882 |[-14103 |-6578 |17661 59285 32730
204 |-29220 | 1882 |-14103 16578 |2608 53541 28711
204 |-2922% 14103 |-1882 [-6578 [53541 [1.75]2608 |1.46)48350
208 |-14103 (29229 |-1862 |72T  [38415 |[1.75|4698 14634229
208 |-14103 | 1882 |29229 [727 4636 -35415 20053
3 |-14103 1882 29229 727|472 107728 53892
30 |-12841 |4126  |-18116 J17525 |-3134 95257 43427
404 |-12841 (4126  [-18116 | 17523 |-21700 13733 16060
404 |-12841 |.4126 (16116 |17523 (21700 |1.33{-13733 |1.91]19055
40B |4126 |12B41 |18116 |13441 |8627 [1.33]%652 |1.41}10375
0B |4126 |-18116 [12841 |13441 |9652 8627 9362
50 |126 |[-1B116 [12841 |13441 |91175 49157 51451
30 |-47345 |-2087 |-1262 1578 |-167%6 12472 33098
80 |-47345 [-2087 |-1262 |578 [-4274 45498 17805
70 |-A47345 |-2087 |-1262 1578 [-100 2373 12046
80 |-47345 |-2087 |-1262 [1578 |12423 5201 27595
Other forces in local coordinates: Expension (T1)
fx fy z me |jmy M2
Nede|Type {(R) i)  [(b)  |{fdb} [ifdb) Jiftdb)
80 |Valve{-47345|-2087 [-1262 |1578 4828 |-4274
70 -47345|-2087 |-1262 [1578 |2373 |-100
Pipe forcas in global coordinates. Expansion (T1)
Nede | FX FY FZ MX MY M2
(o) |} [(b)  [ifelb) |{fib) | (b}
10 |28229 |-1882 (14103 |6576 |-592685 |-17661
204 |-29220 |1882 |-14103 | 6578 |-53541 | 2604
204 (29279 |-1882 14103 |6578 |5354% |-2608
20B |-29229 1882  |-14103 [-4696 |[-384145 |727
20B |29229 |-1882 |14103 [4696 |38415 |-727
30 |-29220 [1882 |-14103 |4T12  |107729)727
3 |-13116 |-4126 |12841 [-3134 |-95257 |-17523
40A |18116 |4726 |[-12841 |21700 [13733 | 17523
40A |-187116 |-4126 |12841 [-21700 |-13733 [-17523
40B |18116 [4728 |-12841 |8627 |-13441 [-9652
40B |-18116 [-4126 (12841 [-8627 [13441 [9652
5 |18116 |4126 |-12841 [-49157 [-13441 |-91175
30 |47345 |2087 |1262 |-1578 |-12472 |16796
60 |-47345 |-2087 |-1262 |1578 |4898 | 4274
70 |47345 |2087 (1262 |-1578 |-2373% 10D
B0 |-47345 [-2087 |-1262 |1578 |-520% |12423
Other forces in global coordinates: Expansion (T1)
FX  |FY |FZ IMX MY IMZ
Node|Type {(0)  |(®) |(b) [{®b] [ifb) }(MHb)
680 |Valve|d47345 (2087 (1262 [-1578 |-4638 [4274
70 -47345|-2087 |-1262 |1578 |2373 |-100
Displacements: Expansion {T1)
Disolacemm(_qlobal)
Node | X {inch) [ (inch) |2 (nch} KX {(deg)| YY {deg}|ZZ {deg)
10 [0£00 |3000 |0000 |0.0000 00000 |D.COCO
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Displacements: Expansion (T1)
Displacemants (global)
Nede [ X inch) [ finch) |Z (nch} | XX (deg)| YY {deg)|ZZ {deg)
204 (0370 [0.227  |0404 |-0.1813 |0.0609 |[D.2149
208 0291 [0324 |-02%1 |-0.2556 [-0.9122 |0.25%9
3 |0618 |0604 0057 |-0.2555 04525 |D.2724
404 |-0648 (0795 |D153  |-0.1074 [0.1971 |0.5441
40B |-0373 0712 |0178 |0.2418 |02084 |D.6014
50 |0.000 |0.500 0000 |0.0000 }0.0000. |0.0001
€0 |-0355 |0467 |0.136 |-0.4330 |C0660 |-0.3570
70 |-6263 0314|0103 |-0.1225 00845 |[-0.3681
80 0000 fO.000 J0.000  |0.0000 JOO000 [D.COGD
Loads on Anchors: Operating (WeP1+T1)
Node | Tag{FX(Ib) |FY b) [FZ (k) |MX{f-lo)| MY {10} | MZ (b}
10 29243 [1485 14077 |-6953  |59%11  |16505
50 -18158 (4327 |12813 [48283 |13548 (51086
2] 47401 1709 1264 -1601 5218 -11457
Loads on Hengars: Cperating (W+P1+T1)
Node|Tag|Type  |Load (b} Mo.of{ Total (b)
3 Grinnell|-1287 |1 1287
Pipe forces in kcal coordinates: Operating (W+P14T1)
Node|Axal |y Shear|z Shear|Torgue | Inplane{ft-lb) |Oulplane(ft-b)} Sopr
(i) (i} (o (fidb}  [Moment|SIF |Moment] S5 | (psi)
10 |-29243 [14B5 |-14077 |-6G53 | 16505 58111 28806
20A |-29243 2094 |-14077 |-6953 2508 -53508 25012
204 |-29243 |-14077 {-2014 |-6953 |53508 [1.75(2508 {1.46{44817
20B |-14077 |29243 |-2118 456 38340 |1.75]4873 |1.46[32823
20B |-14077 [2118 |29243 |456 4873 -38340 18680
30 |-44077 [2449 20243 [456  [-6543 107873 52663
30 |-12813 [3576 |-18158 |17863 |[-4042 95400 47432
404 |-12813 |3873  |-18158 {17863 |-21703 13689 15163
404 |-12813 1-3873 (18158 (17663 |21703 [1.33]-1368% {1.41}13095
40B 14029 |12813 [18158 113546 |8377 [1.33]9374 |111)10541
40B |4029 |-16158 {12813 |13548 (9374 8377 9584
50 |-4327 |-18153 |12813 |13548 |91086 49283 51652
30 |A47401 |-2414  [-1264 1601 |-17406 12473 23021
60 |-47401 |-2207 |-1284 1601 |-3544 4891 1516
70 |-474071 [-1917 |[-1264 1601 |579 2364 3185
80 |-47401 [-1709 |[-5264 1601 | 11457 5218 10616
Other foroas in Sacal coordinates: Operating (W+P1+T1)
fx fy iz mx |my oz
Node|Type f(0) (o) [(b)  [ifb] (b} |ifib)
60 |Valve{-a7401(-2182 |-1264 [1601 [48%1 |-3519
70 474011942 [-1264 [1601 2364 [604
Pipe forces in global coordinales: Operating (W+P14T1)
Nade |FX FY FZ MX MY MZ
(o)  [tl) [(b)  Jiftl) {&ib) [{Rb)
10 29243 |-1485 (14077 |6853 |-58111 [-16505
204 |-29243 |2014  |-14077 |-6953 |-53506 | 2508
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Pipe forces i global coordinates: Cperating (W#P14T1)

Node[FX [Fy [Fz  [Mx [wy Mz
(B) [() [(l) |iftb) |ifib) [(Rib)

204 |29243 [-2014 14077 |6953 [53506 |-2508
208 |-29243 [2118  [-14077 |-4873 |-38340 |456

208 |29243 [-2118 | 14077 |4873 [33340 |458
30 |-29243 | 2448 |-14077 [6543 | 107873[456

30 |-18158 [-3576 12813 |-4942 |[-95400 |-17863
40A 18158 |3873 |-12813 |21703 | 13689 [17863

404 |-18158 [-3873 (12813 [-2170G |-13689 [-17863
40B [18158 |4023 |[-12813 |8377 |-13548 [-9374

40B |-18156 |-4029 |12813 (-B377 |13548 [9374
50 |18158 [4327 |-12813 |-49283 |-13548 {-91086

30 [47401 |2414  |1264 |-1601 |-12473 | 17406
80 |47401 |-2207 |-1264 [1607 |4891 |-3544

70 (47401 1917 |1264 [-180% |[-2364 |-579
80 |-47401 |-1709 |-1264 [16801 |[-521B |11457

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

ex [rYy [rz [wx fwy vz
Node|Type {(b)  |ib) |(lb) f{filb] |(fiaby |ifidb)

60 |Valve|47401 |2182 (1264 |-1601 |-4B91 |3519
70 47401|-1942 |-1264 (1601 |Z364 |604

Displacemants: Operating (W+P1+T1)

Diplacements (_¢_3toba()
Noede | X {inch) | Y (inch) |Z (nch} | XX (deg){ YY {deg) ZZ(deg_}

10 |0.000  [0.000 |0000 10.0000 f0.0000 |0.0O0D

204 10370 |0219  [0402 |-D.19%7 00595 |0.2081

0290 [0317 |0.289 |-02686 |.0.9127 |0.2532

0617 0608 |0085 |-0.2583 |0.4518 [0.2611

-0647 10797 |0.155 |-0.1017 [0.1988 ]0.5381

0372 (0712|0178 |0.2440 02101 |0.5992

0000 G500 |000C  [0.000C [0.0000 |0.COO1

0355 |0.455 0136 |-0.1350 [00668 |-0.3586

0263 0302 0104 |-0.1244 100853 |-0.3658

s|2|2|818|8]|= |8
B|="|=

0.000 |0.000 (0000 [0.0000 j0.0000 |0.0000

Weight & Center of gravity

Empty welght = 1601 2 (b)

Insulation waight = 267 8 (Ib)

Content weight = 550.32 {Ib}

Lining weight = 0 {ib)

Total welght = 24193 (lo)

Cenler of Gravéty for Tolal weight

X=99313, Y=-D4653, Z=54705 (ftin")

Bl of materials: Materials

# |Name|Descripton

1 JA53 |AS3 Grace B

il of materials: Pipes

# [Material| D [Thk |Tolal length| Totel weight
(inchj|(nchjjiftin’)  |(0)
1 |As3  |e625[028 |12¢" 22145
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8l of matedas. Pipes

# [Materal]0 [Thk [Total length [ Total weaght
{inch}|(inch} | (ffin”} (i)

2 |AS3  |8625[05 |22¢° 953.53

Bil of maierials: Berds

# [Material|GD | Thk  |Radius | Angle [ Count] Tolal weight
{inch}|(inch} | (nch) |{deg) (b}

1 |AS3  |8825)|05 |12 90.00(1 63.082

2 |53 |8625|05 |18 90.00 10212

—

Bill of maleeials: Valves

# |0D |Thk |Weight]Add. Weaght| Count| Total waight
inch) (nchji (b} | (b} flb}
1 16625{028 |200 |50 1 250
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