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in producing the pulling tension calculations;  
it also greatly increased the accuracy of the 
calculations.

RESULTS
In order to confirm that the linear and arc 
data obtained from the AMPTM was effective 
and predictive, comparisons between derived 
pulling tensions and recorded field observed 
tensions would need to be made. Provided 
(ref. Figure 1) is the Plan view of a sampled 
pipeline on a Google Earth image. This par-
ticular pipeline segment was approximately 
2,098 feet in length and was an 8-inch ID steel 
pipeline. Figure 2 details the Plan and Profile 
location of the mapped electrical transmis-
sion pipeline. Additionally, segment reference 
numbers are provided on the upper portion of 
both the plan and profile drawings and refer-
ence to the Line and Arc tables provided on 
(ref. Figure 3).

Figure 4 documents the derived pulling ten-
sion (green line) and the actual measured 
pulling tension (red line) during the re-cabling 
installation of the pipe type cable. Based on 
Figure 4, it can be determined that the 3D po-
sitional data collected with the AMPTM that was 
utilized in the tension calculation was both ef-
fective and predictive in determining pulling 
tension for this particular pipeline segment. 

PROBLEM OVERVIEW
CUES was approached by a leading electrical 
underground high voltage transmission cable 
installation company to help improve the accu-
racy of their pulling tension/sidewall pressure 
calculations for electrical re-cabling projects. 
The company was having difficulty in determin-
ing the current geometry and configuration of 
older conduits on many of their projects. Find-
ing accurate data for input into their calcula-
tions was challenging due to the fact that as-
built information of the pipes, if it existed, was 
proving to be inaccurate and incomplete. 

CUES APPROACH
Drawing upon their experience providing  
customers with 3D positional data from the  
CUES Accurate Mapping Probe (AMPTM),  
the CUES Geographical Scientists felt that 
traditional AMPTM data outputs (plan and 
profile) could be modified to also produce 
linear and arc segments for a specified pipe-
line. Additionally, it was felt that these lin-
ear and arc segments could be further  
defined into both the horizontal and vertical 
planes. Using this approach, CUES was able 
to modify the AMPTM software to produce this  
additional data to feed directly into our cus-
tomer’s pulling tension and side wall bearing  
pressure models/calculations. This approach 
not only saved a considerable amount of time

Operational range of 3.5in ID 
(90mm) to 58in ID (1473mm). 
Whether the pipeline is made of 
steel, concrete, PE, or PVC, this 
mapping system can be used to 
accurately locate any pipe.
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