
Tutorial on Lug Evaluation using CAEPIPE 

This document explains the procedure to perform evaluation of Pipe Wall at Welded 
Rectangular Attachments as per ASME Section III, Division 1 (2010) – Appendix Y for NC-Class 2 
Piping using CAEPIPE Lug Evaluation Module. 

 

General 

Lugs (integral attachments) are forged attachments or attachments welded on the pressure-
loaded wall of a straight pipe which transfer piping loadings to the steel framework or concrete. 

Loads on attachments cause local stresses in the pipe wall. Equations to determine these pipe 
stresses at lug attachments are given in different codes. These local stresses are then added to 
the piping system stresses at the attachments. The combined stresses thus obtained are checked 
for compliance with the appropriate equations given in those codes. 

The Lug Evaluation module implemented in CAEPIPE computes local pipe stresses as per the 
following codes for Rectangular and Hollow Circular cross sectional attachments.  

• ASME Section III, Division 1 (2010) – Appendix Y (NC Piping – Class 2) 

• ASME Section III, Division 1 (2010) – Appendix Y (ND Piping – Class 3) 

• EN 13480-3 (2017), Section 11 

The details on the implementation of this module are provided in the Section titled “Lug 
Evaluation” of the CAEPIPE Code Compliance Manual. 

  



Tutorial 

In the layout shown below, in order to prevent the Axial Movement of the Pipe (Global Z), 
Rectangular Cross Sectional Attachments are welded to the Pipe at the Nodes 1130, 3130 and 
5130. 

As an example, this tutorial shows the procedure to qualify ASME B31.1 piping at the Rectangular 
Attachment at Node 3130 as per ASME Section III, Division 1 (2010) – Appendix Y (NC) using 
CAEPIPE “Lug Evaluation” module. 

 

 
 
 

Step 1: 

From the stress analysis results of CAEPIPE for the piping system shown above, note down the 
following at Node 3130. 

1. Section properties of Run Pipe (OD and Thickness). 

2. Sustained (SL), Expansion (SE) and Occasional Stresses (SLO) computed at Node 3130 from 
Sorted Stresses results of CAEPIPE. 

3. Allowable Stress Range (SA) and Hot Allowable Stress (SH) for Material at Node 3130. 

4. Yield Stress of Material corresponding to Node 3130 from the Material properties. 

5. Forces and Moments at Node 3130 for Sustained, Expansion and Occasional load cases 
from Support Loads and Support Load Summary results of CAEPIPE 

  



Given below are the snapshots corresponding to the different information listed above. 

Pipe Section Properties 

 

Stresses and Allowable Stresses for Run Pipe at Node 3130 

 

 



 

 

 

Support Loads for Sustained, Expansion and Occasional Load Cases at Node 3130 

 

 



 

 

 

 

 

 

 

 

 

  



Support Load Summary for Node 3130 

 

Step 2: 

Lug Evaluation module is separate from a piping stress model file and hence, can be accessed 
from File Menu > Open/New command. 

  



Step 3: 

Double-clicking anywhere in the window shown (or select the option Edit menu > Edit (Ctrl+E)) 
opens a dialog with input fields which you can now edit. You will need to enter all of your data 
obtained above in this dialog including the Rectangular Attachment Dimensions as shown below.  

L1 = 0.25 inch (see the picture in page 1 for L1 and L2) 

L2 = 1.50 inch 

 

  



Step 4: 

Once all the data values are input, save the model (filename will have a .lug extension). Now, 
select File menu > Analyze to evaluate, which will be shown right below the input information. 

 

The above results confirm that the calculated local pipe stresses (inclusive of stresses from piping 
system analysis) at the rectangular lug attachment at Node 3130 are well within the respective 
stress allowable as per ASME Section III, Division 1 (2010) Appendix Y (NC-Class 2 Piping) code. 

  



Step 5: 

You can print the Report by using the Print command.  You can also preview the report by clicking 
the Preview button on the print dialog. 

 

 



 


