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 CCTV cameras are the main sources of inspecting sewer pipeline conditions, although they do not 
provide decisive information in both developing and developed countries. Managing sewage 
installations requires reliable quantitative and geometrical data on the conditions of pipes both in-
service and after installation. Measuring the rate of sewage blockage has always been challenging. 
Various attempts have been made to develop and apply different techniques for the determination of 
pipe blockage, but most of them were not practical or comprehensive. Pipe profiling could be a novel 
method in this regard. The method proposed in this paper would be able to measure both the cross-
section and profile of sewer pipes. This includes two infrared sensors and a servomotor attached to a 
measurement device mechanism. The set enters a sewer pipe and measures the coordinates of pipe 
cross-section points. Then, the collected raw data are transferred outside in order to be processed and 
later saved in a text file format. The saved data will be depicted as pipe cross-section 2D profile using 
the suggested and developed API package at SOLIDWORKS environment, which in turn will result in 
the availability of a 3D model of under-inspection pipes. It should be mentioned that different 
parameters of every desired pipe cross-section will be measurable as well. 
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1- Manning's Roughness Coefficient 
2- Hydraulic Radius 
3- Slope 
4- Pre-stressed Concrete Cylinder Pipe 
5- Reinforced Concrete Pipe 
6- Polyvinyl Chloride 
7- High-density polyethylene  
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Fig. 1 UP! rapid prototyping machine while producing the 
measurement device mechanism parts 

1 UP! 
   

  
Fig. 2 The measurement device mechanism 1- adjustment screw 2- 
adjustment arm 3- sensor locating place 4- guide 5- infrared sensor 6- 
multidirectional wheels 7- holding support 8- servomotor 
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Fig. 3 The measurement device control board 1- start key 2- outlet 
circuit 3- servomotor connector 4- power supply 5- sensor connector  
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Fig. 4 Written API algorithm for Pipe reconstruction 
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Fig. 6 Placement of the measurement device inside the pipe 
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Fig. 5 API algorithm for Cross-section profiling at the sketch 
environment 
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Fig. 7 The user-form containing all APIs in SOLIDWORKS 

7       
  

 
Fig. 8 Generated profiles from cross-sections by means of coded APIs in SOLIDWORKS with their real cross-sections (corresponding numbers) - 
Top: real cross-section, bottom: generated cross-section, for every view 
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Table 1 Real and measured cross-sections areas (mm2) 

       

1  31415.93  31407.18  -8.75  
2  30406.00  29712.13  -693.87  
3  31415.93  31409.22  -6.71  
4  30628.25  30318.41  -309.84  
5  30330.63  30027.69  -302.94  
6  31415.93  31409.18  -6.75  
7  31415.93  314.9094  -5.99  
8  3095.78  30920.80  -37.98  
9  31415.93  31410.58  -5.35  

10  31415.93  31408.62  -7.31  

2     
Table 2 Dimensions and locations of used obstacles from process 
starting point 

 
 

 
)mm(  

 
)mm(  

  
)mm(  

  
)cm(  

  
)(  

1  24  21.2  55.8  10  40  
2  23  21.1  45  10  175  
3  24  21  58.3  30  180  
4  9.4  27.5  79.2  30  215  
5  10  26.8  79.7 40  5  
6  11  25  36.8 40  140  
7  10  25  37 40  220  
8  21.4  21  54 70  310  

 

  
Fig.  9 Modeled pipe by gathered data through measuring device in 
SOLIDWORKS within coded APIs 
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