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From Unibell 
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Where:  
 
S = design stress (psi) 
P= pressure (psi) 
 
For transmission mains, Uni-Bell recommends a factor of safety of 2.0, while they recommend a 
factory of safety of 2.5 for distribution mains.   This pipeline is a hybrid of the two, so the more 
conservative factor of safety of 2.5 was selected.    
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WPR = STR – V*(Ps

’) 
 
Where: 
 
WPR = working pressure rating (psi) 
STR = short-term rating (psi) (From Uni-Bell Table 5.6) 
V = velocity (fps) 
Ps

’ = surge for 1 fps velocity change (Varies by DR, from Uni-Bell Table 5.8) 
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For DR=32.5: 
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Alternate Method (Include Surge with Working Pressure) 
 
P = 94.2 psi (From above) 
 
Surge = V*(Ps

’) 
 
Assume DR = 25 
 

=Surge  
fps
psifps 7.148.3 ∗ = 55.9 psi 

 
94.2 psi + 55.9 psi = 150.1 psi 
 
Next DR is 25 with PR = 165 psi 
 
Internal Pressure Conclusion 
 
Most conservative design method is Alternate Method that includes both surge and working 
pressure in long-term pressure rating calculation.    Use DR =25. 
 
DEFLECTION CALCULATIONS 
 
Deflection is commonly limited to either 5.0% or 7.5%.   Deflection is influenced by the depth of 
the pipe, the modulus of soil reaction (E’), and the applied surface loading.   Since this pipeline 
is near a highway, it is reasonable to assume it may be subjected to H20 surface loading.   At its 
deepest location, the pipe has approximately 22 feet of cover.   The only unknown is the 
modulus of soil reaction.    Table 7.3 from the Uni-Bell handbook is a guide for E’ values and is 
reproduced below for reference.   Assuming the more conservative deflection limit of 5.0%, one 
can see from Table 7.4 from the Uni-Bell handbook shown below that for some lower E’ values 
(E’<400), DR 25 (and lower) pipes can exceed the 5.0% limit.  DR 21 pipe meets the deflection 
limits for all E ’conditions.    
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CONCLUSIONS 
 
The two different internal pressure calculations and the deflection calculation all yield different 
results from DR 32.5 to DR 21.   The most conservative approach to this would be to use the 
lowest DR of 21 which would cover most soil conditions.   
 
Another approach would be to break the pipeline into sections and calculate a DR for each 
section.   This is commonly done over longer pipelines where detailed geotechnical information 
is available.   At this point in the design, such information is not available, and the conservative 
action would be to specify DR 21 pipe.    
 
It is also worth noting that in cold weather conditions PVC pipe becomes brittle, and handling 
concerns become even more important than in warmer weather.   Additional wall thickness may 
help mitigate breakage and potential future damage if any part of the pipeline is to be 
constructed during the cold weather season.    
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