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 PIPENET® Leading the Way in Fluid Flow Analysis 

Application Bulletin  
PIPENET® Transient Module  

PIPENET – CAESAR II® INTERFACE 
 

INTRODUCTION 

The overall philosophy of PIPENET – CAESAR II Interface is the following. 

 

 

 

 

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 II.  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 II 

concept. 

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

(ii) 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 II performs a local analysis.  

The interface is both simple and elegant. 

This document is divided into 4 parts. 

• PIPENET model and the .frc file. 

• Preparing for using the interface. 

• CAESAR II procedure for importing the .frc file. 

• CAESAR II 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 II interface, the 

example we have chosen is very simple. 

 

The pipe lengths and the node elevations are shown in the schematic below.   

 

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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An extract from the .frc file of PIPENET is shown below.  This is the file which is read by CAESAR II.  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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Preparing for using the interface 

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

generate extra dynamic force files. 

2. Ensure that the PIPENET .frc file and the CAESAR II input file have the same name.   

3. Open your CAESAR II piping file.   

4. In Windows Explorer, create a new folder in the same directory shown in the CAESAR II title bar.   

5. 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). 

 

 
 

6. Place the .frc file in the new folder that you created. 

7. Close your CAESAR II Piping file, and return to the main CAESAR II screen. 

 

CAESAR II procedure for importing the .frc file. 

1. Open the piping model in CAESAR II.  If not previously run, run the model, then return to the 

CAESAR II main screen.  
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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) 

 

 

 

 

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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4. If you click the item on the list it will open a new edit box below CAESAR II 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 II Node Name. 

 

 

 

 

 

 

 

 

5. If you are performing a Spectrum Analysis, CAESAR II will give you the option of creating the dynamic 

input file.  Select YES to generate the dynamic file.  
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6. The interface automatically creates the Dynamic Load Cases. 

 

 

 

7. The supporting DLF (Dynamic Load Factor) files are also created in CAESAR II File location itself. 
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8. Referring to your dynamic input file, Select fill in the “Range Type” and the “Ordinate Type”.   

 

 

 

9. Set “Range Interpol” and “Ordinate Interpol” columns as linear. 
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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.  

 

 
 

 

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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Static/Dynamic Combinations 

 

15. Click on the “Static/Dynamic Combinations” tab. 

16. The corresponding Static/Dynamic Combination cases will create automatically  

 

 



 

  
 

11 of 15 

PIPENET® Leading the Way in Fluid Flow Analysis 

 

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. 

 

 
 

Once all information has been input, run file. 

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

 

 

The displacement report based on the dynamic loading alone. 

 

 

The combined stress report and with respect to the code being followed. 
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The Included Mass Report is as bellow 

 

 

The Mass Participation Factor Report is as below 

 

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 II 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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