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CLEARLINE PROFILER CASE STUDY 
PRE AND POST LINING 

P.R. Anderson and G.I . Logan 
CleanFlow Systems Limited, Albany, Auckland, New Zealand 
 

 
Location: Springfield Cres, Blue Mountains, Australia 
Pipe Size: 150mm 
Age of Pipe: unknown 
Pipe Type:  VC (vitrious clay) 
Pipe Length:  16.8m 
Date:  26 June 2004 
Customer:  Sydney Water 
Engineer:  S. Basu 
Contractor:  Kembla 
 
Overview 
Pre and post relining profiling to be performed to determine; 

1. Deformation (level of ovality) 
2. Gaps between host and liner 
3. Liner abnormaties  

 
Method 
Camera Type:  iPek SK80 camera, FW125 crawler configured for 150mm pipe 
Profiler Type:  Standard iPek ClearLine Profiler configured for a 150mm pipe 
Format:  mpg (digital) and VHS 
Duration:  15mins approx per profiler survey 
Lens distortion software correction:  Applied 
Profiling Method:  
Camera lights on  (recorded for visual analysis) - DeadEnd to MH 
Camera lights off (recorded for automated laser analysis) – MH to DeadEnd 
Ovality formula: 
The automated ovality calculations used by the ClearLine software are based on the American 
Society for Testing and Materials F1216 standards where it states; 
 
q  =  percentage of ovality of original pipe = 

 
Calibration:   
This same calibration was used for the pre and post profiling as the camera/Profiler setup and 
therefore the laser distance from the lens remained a constant.  
 
The post lining measurements (percentage loss in capacity, XY, and then manual onscreen 
measurements) indicated the diameter in most part was around 138mm. The expected internal 
diameter of 138mm was then used to record the post-lining digital file so that variances between 
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host and lined pipe shapes could easily be seen (you will notice the percentage increase and 
decrease is minimal from zero when recorded with diameter as 138 in the XY graphs). 
 
  
Post-lining Digital Profile (blue) with 150mm Expected (green) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 
The combination of iPek camera (with no iris) and white PVC relined 150mm pipe produced 
excessive laser light with the current 50mW red laser configuration when the lights were turned 
off. The digital profile used in the post relining analysis was taken from the ‘lights on’ profiling as 
this produced a thin clear laser ring and therefore the most accurate results.  In most cases ‘lights 
off’ is the optimum for digitizing the pipe. 
 
The direction of profiling between the pre and the post relining profiling (due to the above) is 
opposite.  The X axis (distance along the pipe) in pre-lining runs from 0m to 16.8m whilst this is 
reversed for the post-lining profiling. 
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Results and Discussion 
Ovality 
At no point in either pre or post lining, ovality exceeds 2.5%.  
There is no evidence of increased deformation due to annulus (gap between the host and liner). 
Pre 
 
Fig2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes:  All increases (spikes) of ovality in the graphs investigated.   

·  2m – junction 
·  13m (post) – operator increased camera lights momentarily 
·  0m and 16.7m - Manholes 
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The ovality profiles shown below display the video image and the corresponding digital profile as 
captured by the ClearLine Profiler software for both pre and post-relining at 12.2m.  This section 
was typical of the entire length of pipe and clearly displays the shape of the liner is constant with 
that of the host pipe. At this point (12m) there is slight ovality.  The video and digital profiles in 
both pre and post show the y diameter  
 
Pre 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post
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XY Diameter 
·  Host pipe diameter = 150mm 
·  Post relining diameter = 138mm (mean)* 
 
·  Measurements of the pipe confirm the liner thickness = 6mm 
 
There appear to be no significant signs of XY diameter percentage increase or decrease between 
the host and liner. 
Pre 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post 
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*Software measurements confirmed by actual physical measurements of the pipe at the entry 
manhole 
 
Flat 
The topographical flat graph shows any increases or decreases in pipe radius. The arms of the 
profiler (horizontal black strips) can be seen at 4 and 10oclock. 
 
The shape and size of the host pipe was in the most part uniform, and the liner indicates similar 
uniformity.  Only when the key (scale) is set to display 1% change do the graphs begin to show 
any dimensional variance. Once again, although the manhole locations along the x-axis are 
opposite and the colours differ, it is clear the liner has no visible deformations. 
 
·  Junction - Can be seen at 2.6m 
·  Joints - small variations in pipe diameter can be seen throughout both pre and post profiling. 
 
Pre 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post 
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Junction Measurement 
Junction @ 2.6m = 150mm diameter 

 
 
Note:  The egg shape is due to the laser light tracking along the wall of the incoming junction 
 
 
 


