PIPENET® Leading the Way in Fluid Flow Analysis

Application Bulletin
PIPENET® Transient Module

PIPENET — CAESAR II°® INTERFACE

SUNRISE

INTRODUCTION

The overall philosophy of PIPENET — CAESAR Il Interface is the following.

PIPENET
PIPENET
Spray/Sprinkler . ) CAESARII
module Transient module
Standard module Model Time
history
DESIGN ANALYSIS STRESS

During the basic design phase PIPENET Spray/Sprinkler and Standard modules are used for sizing of
pipes, selection of pumps and balancing flows. Once the basic design is completed PIPENET Transient
module is used for dynamic analysis of how the system would behave when various events take place.
One of the powerful features of PIPENET Transient module is its ability to calculate hydraulic force time
history. The time history from PIPENET can be directly imported into CAESAR Il. This interface gives the
ability to predict the stresses and the movements which can arise due to the events, such as valve closure,
which take place.

The interface has to overcome two problems and this is done elegantly in the PIPENET — CAESAR I
concept.

(i) The models in PIPENET are essentially in 2D whereas the models in CAESAR |l are in 3D.

(i) The models in PIPENET must include the complete network because in fluid flow a change in
one part of the system will have an influence throughout the system. On the other hand,
CAESAR I performs a local analysis.

The interface is both simple and elegant.
This document is divided into 4 parts.

e PIPENET model and the .frc file.

e Preparing for using the interface.

e CAESAR Il procedure for importing the .frc file.
e CAESAR Il dynamic analysis results.

This document assumes that models have been created in PIPENET Transient module and CAESAR II.
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PIPENET model and the .frc file

As the main purpose of this application is to show how to use PIPENET — CAESAR Il interface, the
example we have chosen is very simple.

o @
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The pipe lengths and the node elevations are shown in the schematic below.
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All pipes are 100 mm nominal bore. The closure time for the valves is 1 sec. One valve closes from 3 to 4
secs and the other closes from 5 to 6 secs.

The force-time history for F/1 and F/7 are shown in the graphical display below.
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PIPENET - Caesar Il Interface Example
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————Directed force for simple force F/1
—— Directed force for simple force F/7

An extract from the .frc file of PIPENET is shown below. This is the file which is read by CAESAR Il. The
first column is the time and the second column is the unbalanced force F/1.

.596000E+1 4344.55
.598000E+1 4478.33
.600000E+1 4696.22
.602000E+1 4924.93
.604000E+1 5128.74
.606000E+1 5387.47
.608000E+1 5637.90
.610000E+1 4704.13
.612000E+1 3046.76
.614000E+1 2823.40
.616000E+1 2878.49
.618000E+1 2850.50
.620000E+1 2449.32
.622000E+1 -252.155
.624000E+1 -2638.63
.626000E+1 -3343.73
.628000E+1 -3209.65
.630000E+1 -2629.33
.632000E+1 -1522.71
.634000E+1 -1816.52
.636000E+1 -3932.17
.638000E+1 -4571.32
.640000E+1 -2927.43
.642000E+1 -705.551
.644000E+1 408.549
.646000E+1 -1702.27
.648000E+1 -3400.86
.650000E+1 -3896.85
.652000E+1 -2635.25
.654000E+1 -1642.00
.656000E+1 -1747.93
.658000E+1 -1208.89
.660000E+1 -3151.46
.662000E+1 -2499.14
.664000E+1 -3301.17
.666000E+1 -1210.24
.668000E+1 -1978.26
.670000E+1  19.0907
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abrwb

o

Preparing for using the interface

Ensure that your forces in PIPENET are input in alphanumeric order. Otherwise CAESAR Il will

generate extra dynamic force files.
Ensure that the PIPENET .frc file and the CAESAR Il input file have the same name.
Open your CAESAR Il piping file.

In Windows Explorer, create a new folder in the same directory shown in the CAESAR I title bar.
With Windows Explorer still open, copy the A file, and paste it into the new folder that you created

(Note: your piping model has to be open for you to see this file).

Mame Date modified Type Size

|:] C2.HPL 19-Jun-1910:37 AM  HPL File 0 KB
mj caesar.cfg 14-Mar-191:05 PM  CFG File TKB
|:] CONTROLU 19-Jun-1910:37 AM  File 720 KB
|:] FORCES._1 9-Jun-1910:37 AM  _1 File 2 KB
|:] FORCES._2 9-Jun-1910:37 AM _2 File 258 KB
|:] FORCES. 5 9-Jun-1910:37 AM 5 File 2 KB
4 ri 1 un- 12008 Al Lhile 11K

| | FORCES._A

19-Jun-19 10:37 AM

_AFile

FORCES. B 19-Jun-1910:37 AM B File
a . 9-Jun-1910:37TAM _C File
| | FORCES._C Jun-1910:37TAM _CFil
4 | 9-Jun-1910:37AM  _EFile
| | FORCES.E Jun-1910:3TAM  _EFil
[ ] FORCES._J 9-Jun-1910:37 AM I File
a | 9-Jun-1910:37AM L File
FORCES. L 19-Jun-1910:37 AM L Fil
i | 9-Jun-1910:37 AM M File
FORCES._M 18-Jun-1910:37 AM M Fil
a | 9-Jun-1910:37AM N File
FORCES._ N 19-Jun-1910:37 AM _N Fil
4 | 9-Jun-1910:37 AM  CAESAR Il Statics ...
FORCES. P Jun-1910:37 AM  CAESARIIS
4 | 9-Jun-1910:37AM R File
FORCES. R Jun-1910:37AM R Fil

| | FORCES.BND

[ ] FORCES.BPF

| | FORCES.c2db
£3°) FORCES.FRC.csv
| FORCES.FRC.frc
| | FORCES.NTXT
[ ] FORCES.OTL

9-Jun-1910:37 AM  BND File
8-lun-1910:37 AM  BPF File
19-Jun-1910:37 AM  C2DE File
14-Mar-19 212 PM Microsoft Excel C...
14-Mar-19 2:30 PM FRC File
9-lun-1910:37 AM  NTXT File
8-lun-1910:37 AM  OTL File

Place the .frc file in the new folder that you created.
Close your CAESAR Il Piping file, and return to the main CAESAR Il screen.

CAESAR Il procedure for importing the .frc file.

Open the piping model in CAESAR Il. If not previously run, run the model,
CAESAR Il main screen.

then return to the
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2. From the main screen, choose File required CAESAR file(C2). (Note: Do not select the piping input
button, kindly proceed to Interface ribbon and click on PIPENET as shown below)

Tocls Diagnostics ESL  View FEATools Help

3. Then browse for your .frc file. For each DIFF statement in the .frc file you should see an entry similar to
the one shown below.
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PIPEMNET TRAMSFER - GEMERATE DLF FILE

PipeMet Filename: I |EI:\Users'\Nagaraian\Desktop\F’ipeNet\PipeNet-CII'\Forces.frc: |I[ Browse

Hydraulic Mame CAESAR [l Node Mame

PIPE: F#1
PIFE: F/2
PIPE: F/3
PIFE: F#4
PIFE: F/5
PIPE: F/B
PIFE: F/7

4
Max. points on each DLF curve:
Frequency Cut-off Hertz):

4. If you click the item on the list it will open a new edit box below CAESAR Il Node Name. Enter the
node number you want to apply the pulse to. Next, select the Frequency Cut-off (usually for water
hammer it will be about 150 Hz) and the number of points on the DLF curve (20 to 50 is usually good
enough). Click OK and it will create the DLF curve for you in a file called P#### where the ####
represents what you typed into the box below CAESAR Il Node Name.

! PIPEMET TRAMNSFER - GEMERATE DLF FILE

FipeMet Filename: C:%U sers\Magarajan D esktophPipet et PipeM et-ClINF orces. o | [ Browse
Hudraulic Mame CAESAR Il Node Mame
PIFE: FA COMPUTATION IN PROGRESS
FIFE: F/2 4 FipeMet component;
PIFE: F/5

FIFE: F/3 E:EE :::::g Caesar |l Node Mumber:
FIFE: F/4 560

DLF Filename:

Current Maode:

Current Frequency:

Current Time Step:

%

Max. points on each DLF curve:
Frequency Cut-off [Hertz):

5. If you are performing a Spectrum Analysis, CAESAR Il will give you the option of creating the dynamic
input file. Select YES to generate the dynamic file.
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L <« Desktop » PipeMet » PipeMet-Cll v 0 Search PipeNet-CIT el
Organize + New folder =~ [ @
MName Date modified Type
7 Quick access
1 3/14/2019 1:41 PM File folder
[l Desktop - )
D FORCES._A 3/14/2019 1:36 PM _AFile
& Downloads 2
Documents »
[&] Pictures -
¢ Onelrive - ImageGra
[ This PC
= USB Drive (Gz)
[_) MNetwork
o | m | »
File name: | | »| | caEsaR I Input Files (.C2:*. Al v
[ Open ] I Cancel ]
6. The interface automatically creates the Dynamic Load Cases.
iAnaIysisTy Water Hammer/Slug Flow (spectrum) ~ | [5] @ ﬁ | wm e | I;i E é]
Spectum Definiions  Force Sets Spectrum Load Cages  Static/Dynamic Combinations  Lumped Masses  Snubbers  Control Parameters  Advanced

(]

mt Name

| Range | Ordinate |
Type Type

Range
Interpol

Ordinate
Interpol

21 1.80W7 , FREQUENCY , WVELOCTY | LOGARITHMIC | LOGARITHMIC

1.60W10, FREQUENCY , WELOCTY | LOGARITHMIC , LOGARITHMIC

23

24 Unifoerm Building Code Normalized Response Spectra

25 SOIL TYPE 1 (Rock and Stiff Soil)

SOIL TYPE 2 (Deep Cohesionless or Stiff Clay Soils)

SOIL TYPE 3 (Soft to Medium Clays and Sands)

=]
K| E & ORI REODRE

28

29 UBCSOIL1 , PERIOD , ACCELERATION , LINEAR , LINEAR

30 UBCSOILZ | PERIOD | ACCELERATION | LINEAR | LINEAR

31 UBCSOIL3 , PERIOD , ACCELERATION , LINEAR , LINEAR

33 O #P2T0.OLF FREC FORCE LIN LIN
34 O #P330.0LF FREQ FORCE LIN LIN
35 O #PS00.0LF FREQ FORCE LIN LM
36 O #P560.0LF FREC FORCE LIN LIN

7. The supporting DLF (Dynamic Load Factor) files are also created in CAESAR Il File location itself.
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» This PC » Desktop » PipeMet » PipeMet-Cll I

| | FORCES.p2db

142019 1:36 PM

P2DE File

152 KB

3
D FORCES.WRM 31472019 1:36 PM WRN File 1KB
D FORCES.XML 3/26/2019 11:47 AM - XML Document 4 KB
D : 1172279010 8.00 P HED File 1EE
j P270.DLF 3/26/2019 1:26 PM DLF File 2 KB
M_W'I P330.0LF 3/26/2019 1:25 PM DLF File 2 KB
M_W'I P500.0LF 3/26/2019 1:30 PM DLF File 2 KB
N:'I P560.0LF 3/26/2019 1:30 PM DLF File 2 KB
%.FIL ST LOTT R e TIC TS 1KE
[ TERADRAAT ahr ARG 11AT ARA AR Eila 1 KR

8. Referring to your dynamic input file, Select fill in the “Range Type” and the “Ordinate Type”.

I | P270.DLF - Natepadl

File Edit Format View Help

F FORCE SPECTRUM DATA FILE
= GEMERATED BY CAESAR II

= PIPEMET INTERFACE PROGRAM

= ORIGINAL PIPENET FILE

MNAME :

= PIPE: F/1

* MAXIMUM FORCE = 9396.23

- Force units : Newtons

= FREQ (HZ) MULTIPLIER
B8.8086258 B.8151125%
8. aleaaag B.2149837
B.8586258 B.4338063
8. 1688888 B.4785%438
B.3986258 B.7823339
B.86899998 1.2245468
1.5886249 1.8826554
2.5599995 2.2384598
41886255 2.8346258
6. 2580008 5.4538735%
9.1586252 14.4787785
12.95%99972 3.8934649
17.8566222 2.68861689

9. Set “Range Interpol” and “Ordinate Interpol” columns as linear.
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EAnaIysisTy Water Hammer/Slug Flow (spectrum) ~ | [5] @ £ | @ @ | Ii t él
Spectum Definitions  Force Sets  Spectrum Load Cases  Static/Dynamic Combinations  Lumped Masses  Snubbers  Control Parameters  Advanced
em] weme | T | %R | e | mema |°
21 1.860W7 , FREQUENCY , VELOCTY , LOGARTHMIC , LOGARITHMIC
22 1.60W10 , FREQUENCY , VELOCTY , LOGARMHMIC | LOGARITHMIC
5|0 | | |
24 Uniform Building Code Normalized Response Spectra
25 SOIL TYPE 1 (Rock and Stiff Soil)
25 SOIL TYPE 2 (Deep Cohesionless or Stiff Clay Soils)
27 SOIL TYPE 3 (Soft to Medium Clays and Sands)
% |
28 UBCSOIL1 , PERIOD , ACCELERATION , LINEAR , LINEAR
30 UBCSOILZ , PERIOD , ACCELERATION , LINEAR , LINEAR
3 UBCSOIL3 , PERIOD , ACCELERATION , LINEAR | LINEAR
33 I:‘ #PZT0.0LF FREQ FORCE LIN LIN
34 O #P330.0LF FREQ FORCE LIM LIN
35 O #P500.DLF FREQ FORCE LIM LIN
36 I:‘ #PSE0.0LF FREQ FORCE LIN LIN

10. Check and uncheck the box next to all dynamic input files.
Force Sets
11. Click on the “Force Sets” tab.

12. The forces corresponding to the node number of the DLF file will be applied automatically with respect
to the direction cosine with a proper force set number.

iAnaIysisType: Water Hammer/Slug Flow (spectrum) = | [5] @ £ | @ I;i t ﬁl

Spectrum Defintions  Force Sets Spectnum Load Cases  Static/Dynamic Combinations  Lumped Masses  Snubbers  Contrl Parameters Advanced

Cmt FE::‘r.c:e Direction Node Force Set#
1] EXAMPLE —» 8329 X 50 2 .8329 Load at 50 in X, Set#2.
. hE
2 D 0396.2305 (X 270 1
3 D 12880.2002 (X 330 2
4 D 11875.5000 (X 200 3
& D T207.8500 (X 560 4

Spectrum Load Cases

13. Click on the “Spectrum Load Cases” tab.
14. The corresponding Spectrum load cases with respect to the DLF file will be created automatically.
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EAnaIysisType: Water Harmmer/Slug Flow (spectrum) ~ | [5] @ &£ | ) @ | lﬁi t él
Spectrum Definiions  Force Sets Spectrum Load Cases  Static/Dynamic Combinations  Lumped Masses  Snubbers  Control Parameters  ddvanced
= Stress Types | OCC ~ Directives Add Mew Load Caze
Eeltig e Baxo E = Dr _
Fatigue Cycles |0 Delete Current Load Case
Cmt Spectrum Factor Dir. Force Set#
O
EI P270.DLF 1.0000
" = Stress Types | OCC ~ Directives Add Mew Load Case
E diting Load Caze E = )
Fatigue Cycles |0 Delete Current Load Case
Cmt Spectrum Factor Dir. Force Set#
O
(] P330.0LF 1.0000
= Stress Types | OCC ~ Directives Add Mew Load Caze
Ediing Load Case [ (2] of _
Fatigue Cycles |0 Delste Current Load Case
Cmt Spectrum Factor Dir. Force Set #
L |
(] P500.DLF 1.0000
. = Stress Types | OCC ~ Directives Add Mew Load Case
Editing Load Case E = af EI .
Fatigue Cycles |0 Delete Current Load Case
cmt Spectrum Factor Dir. Force Set#
O
O P560.DLF 1.0000
Static/Dynamic Combinations
. “ . . . . »
15. Click on the “Static/Dynamic Combinations” tab.
16. The corresponding Static/Dynamic Combination cases will create automatically
i Analysis Type: Water Hammer/Slug Flow (spectrum) ~ | [=] @ £ | /@ & | [ [ &0
Spectumn Definitions  Force Sets Spectum Load Cases  Static/Dynamic Cornbinations  Lumped Masses  Snubbers  Contiol Parameters Adwanced
Stress Types Directives Add Mew Load Case
Editing Load Casze II = ar : P
Fatigue Cycles |0 Delete Current Load Case
Cmt Load Case Factor
g |
1 ] S4(W+P1+H(SUS)) 1.0000
2 l:l D1 1.0000
Stress Types | OCC Directives Add Mew Load Case
Editing Load Case E = aFf ) e
Fatigue Cycles |0 Delete Current Load Case
Cmt Load Case Factor
v |
1 O S4(W+P1+H(SUS)} 1.0000
pea l:l oz 1.0000
= Stress Types | OCC Directives Add Mew Load Case
EdiingLoad Case (3 (2] Of[4_| |
Fatigue Cpeles |0 Delete Current Load Case
Cmt Load Case Factor
g O
1 (] S40W+P1+H(SUS)) 1.0000
2 I:l D3 1.0000
— Stress Types | OCC Directives Add Mew Load Case
Eding Load Case [+ (5] Df[4_|
Fatigue Cycles g Delete Current Load Case
cmt Load Case Factor
g O
1 El S40N+P1+H(SUS)) 1.0000
2 (] D4 1.0000
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Control Parameters

17. Click on the “Control Parameters” tab.

18. In the “Setting” column, define the Static Load Case for Nonlinear Restraint Status — in this example set
as 1 for OPE case.

EAnaIysisType: Water Hammer/Slug Flow (spectrum) = || o] @ & | @ | Iai E él
Spectium Definitions  Force Sets Spectrum Load Cases  Static/Dvnamic Combinations  Lumped Masses  Snubbers  Control Parameters  4dvanced
Def Setting Parameter
1 3 W+T1+P1+H{OPE) Static Load Case for Nonlinear Restraint Status
2 0.0 Stiffness Factor for Friction (0.0-Not Used)
3 0 Max. Mo. of Eigenvalues Calculated (0 - Mot Used)
4 33 Freguency Cuteff (Hz)
5 0.1 Closely Spaced Mode Criteria
5 N Re-use Last Eigenselution (Frequencies and Mode Shapes)
7 MODAL Spatial er Modal Combination First
8 SRES Spatial Combination Methed (SRSS/ABS)
9 GROUP WModal Combinatien Method (Group!1 0%/DSRSS/ABS/SRSS)
10 A Include Mizzing Mass Compenents (/)
11 SRSS Miz=ing Mass Combinaticn Method (SRSS/ABS)
12 ABS Directicnal Combination Method (SRSS/ABS)
13 LUMPED Mazs Model (LUMPEDVCONSISTENT)
14 A Sturm Seguence Check en Computed Eigenvalues (v/N)

Once all information has been input, run file.

CAESAR Il Dynamic Analysis Results

Once the complete analysis is done, user will come down to the below output report window. There they
can generate the various results as follows.

File Options View Help

e a3 B 8 i

Load Cazes Analyzed Report Options General Results
[QCC)SHOCK, CASE # 1 Dizplacements M asz Participation Factors
[OCC)SHOCE. CASE # 2 Resztraintz M atural Frequencies
[OCCISHOCK. CASE # 3 Local Farces Modes Masz Hormalized
[OCCISHOCE. CASE # 4 Global Forces Modes Unity Mormalized
[OCCICOMEIMATION & 1 Strezses Included kasz Data
[QCCICOMEIMATIOM # 2 Forces/Strezzes Dyrarmnic [nput
[OCCICOMEIMATION # 3 Mazz Model
[OCCICOMEIMATION # 4 bctive BCe

Input Echo
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The natural frequency Report of the pipe system with the presence of both Static and Dynamic loading.

HNATURRL FREQUENCY REFCRT

{Hz) {Radians/Sec) {Sec)

MODE FREQUENCY FREQUENCY FERIOD
1 1.065 6.690 0.593%
2 1.09% 6.908 0.910
3 1.308 8.207 0.766
4 1.335 8.388 0.74%
5 1.4387 8.341 0.673
L] 1.88 10.571 0.5594
T 1.888 10.606 0.592
=) 2.544 15.9387 0.393
] 2.659 1le.70% 0.378
1o 2.751 17.285 0.363
11 2.787 17.387 0.361
1z 2.829 17.778 0.353
13 2.831 17.7390 0.353
14 2.840 17.244 0.352
15 2.965 18.631 0.337
1é 3.021 13.983 0.331
17 3.127 19.646 0.3z20
1z 3.313 20.815%5 0.302
1g 3.325 20.889 0.301
20 3.503 22.012 0.285

The displacement report based on the dynamic loading alone.

DISPLACEMENT REPORT, Nodal Movements
{OCC) SHOCK CASE # 1

77777777 Translations (mm.)——————— -—-—————-Rotations (deg.)————
HODE DX DY DZ RX RY RE

In the report below, each item consists of (3) lines of data:
- Line 1 is the total response.
- Line 2 is the contribution of the max contributor to the total response.
- Line 3 details the maximum contributor:
{a) the mode, the load component (direction and sequence number)
{k) missing mass contribution and asscciated load
{c) pseudo-static contribution and associated load.

10 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000
0.0000 0.0000 0.0000 0.0000 0.0001 0.0000
1 E/1M 18 ®{1) 17 E(l) 18 ®(1) 1 X/1M 1 X/1M
20 0.0101 0.0000 0.0000 0.0000 0.0000 0.0000
0.0080 0.0000 0.0000 0.0000 0.0000 0.0000
1 /1M 18 ®(1) 17 E(1) 18 X(1) 1 X/1M 1 /1M
30 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000
0.0000 0.0000 0.0000 0.0000 0.0001 0.0000
1 /1M 18 ®{1) 17 ®{l) 18 X(1) 1 X/1M 1 E/1M

The combined stress report and with respect to the code being followed.

STRESS REPORT, Stresses on Elements ~
(OCC) COMBINATION # 1
7777777777 Stress (KPa | ——{EPa V=
NODES L¥TRL BENDING TORSION MRX STRESS SIFI SIF0 CODE LALLOW
INTENSITY SIRESS v
¥x¥x% B31.3 -2016, Jan 31, 2017 ~
¥*x% CODE 5S5TRESS CHECK FASSED
HIGHEST STRESSES: (KPa 1]
CODE STRESS %: 41.5 ENODE 210
STRESS: 76072.4 ARLLOWABLE: 183378,
BENDING STRESS: 101235.0 @NCDE 210
TORSIONAL STRESS: 549.0 ENCDE 210
RXIAL STRESS: 13596.2 @ENODE 263
3D MRX INTENSITY: 109401.% @NCDE 210
10 4010 [u] [u] 10021 1.00 1.00 4010 183378
20 4010 11932 [u] 155943 1.00 1.00 155943 183378
20 4010 11932 1] 153943 1.00 1.00 153943 183378
30 4010 8737 [u] l2s28 1.00 1.00 12748 183373
30 4010 3737 0 12328 1.00 1.00 12748 183378
40 4010 8555 [u] 136086 1.00 1.00 136086 183378
an anin 49545 n 13E0A 10N 1o0n 13E0A 183378 v
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The Included Mass Report is as bellow

INCLUDED MASS REPORT

LOLD SHOCK -——-Cogines-— —--% MASS INCLUDED-- % FORCE % FORCE

CASE DESCRIFPTION -CX CY CZ- X T Z-- RCTIVE ADDED
1 P270.0LF 1 1.0 0.0 0.0 60.3% 29.13 29.88 93.31 1.69
2 P500.DLF 2 1.0 0.0 0.0 60.8% 25.13 29.88 98.32 1.8
3 P330.DLF 3 1.0 0.0 0.0 60.8% 25.13 29.85 95.44 0.58
4 P5e0.DLF 4 1.0 0.0 0.0 60.8% 25.13 29.85 95.2%9 0.71

The Mass Participation Factor Report is as below

il pynamic Output >
=]
MASS PRRTICIFATION FACTOR REFORT ~
SHOCK
PARTICIBATION SCALE  ————— Cosines————
MODE  FREQ FACTOR FACTOR  CK cY CZ  DESCRIPTION
-
DYNAMIC SHOCK LORD CASE 1 ~
1 0.6 l.00 1.0 .0 0.0 P2T0.DLF 1
2 1.2 l.00 1.0 .0 0.0 P2TO.DLF 1
3 1.2 l.00 1.0 .0 0.0 PB2T0.DLF 1
4 1.6 1.00 1.0 .0 0.0 B2T0.DLF 1
s 1.7 l.00 1.0 .0 0.0 P270.DLF 1
& 1.8 l.00 1.0 .0 0.0 P2TO0.DLF 1
7 1.8 l.00 1.0 .0 0.0 P2TO.DLF 1
s 2.1 1.00 1.0 .0 0.0 B270.DLF 1
B 2.4 1.00 1.0 .0 0.0 B2T70.DLF 1
10 2.5 l.00 1.0 .0 0.0 P2TO0.DLF 1
11 2.7 l.00 1.0 .0 0.0 P2TO.DLF 1
12 2.7 l.00 1.0 .0 0.0 P2T0.DLF 1
13 3.0 1.00 1.0 .0 0.0 B2T0.DLF 1
14 3.2 l.00 1.0 .0 0.0 P270.DLF 1
15 3.2 l.00 1.0 .0 0.0 P2TO0.DLF 1
18 3.3 l.00 1.0 .0 0.0 P2TO.DLF 1
17 3.3 1.00 1.0 .0 0.0 B270.DLF 1
1s 3.7 1.00 1.0 .0 0.0 B2T70.DLF 1
19 3.8 l.00 1.0 .0 0.0 P270.DLF 1
20 3.s l.00 1.0 .0 0.0 P2T0.DLF 1

The combined stress report prepared by a pipe stress engineer will have static along with dynamic loads. If
the calculated stress values in this stress report are less than the allowable stress prescribed by the codes,
then the designed piping system should be considered safe.

CONCLUSION

Calculating hydraulic transient forces is one of the powerful capabilities of PIPENET Transient Module.
PIPENET generates a force-time history file which can be imported into CAESARII, where further related
calculations can be performed. This document provides a detailed, step by step guide to using the
PIPENET — CAESAR Il interface, from generating a force-time history file in PIPENET to obtaining
calculation results in CAESAR II.

If you have any questions about this case study, or any other of PIPENET’s capabilities, please email us at
pipenet@sunrise-sys.com.
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