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ARTICLE INFORMATION ABSTRACT
Original Research Paper CCTV cameras are the main sources of inspecting sewer pipeline conditions, although they do not
Received 07 September 2015 provide decisive information in both developing and developed countries. Managing sewage

Accepted 29 November 2015

‘Available Online 20 December 2015 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

Keywords:

Measurement pipe blockage, but most of them were not practical or comprehensive. Pipe profiling could be a novel
Pipe Cross-section method in this regard. The method proposed in this paper would be able to measure both the cross-
lrr?filir:jg section and profile of sewer pipes. This includes two infrared sensors and a servomotor attached to a
ntrare

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.

Solidworks API
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5- Fish Eye Camera

6- Charge-Coupled Device
7- Diffuser

8- Projections

9- Neural Network

10- Closed-circuit television
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- Manning's Roughness Coefficient

- Hydraulic Radius

- Slope

- Pre-stressed Concrete Cylinder Pipe
- Reinforced Concrete Pipe

- Polyvinyl Chloride

- High-density polyethylene
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Fig. 4 Written API algorithm for Pipe reconstruction
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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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2- Standalone

3- Add-in Applications

4- Visual Basic for Applications

5- Visual C++ /Visual C# /VB.Net /VBA
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2- Start
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Opening the Sketch

-

Name the Sketch Automatically

-

Opening the Text File

e

Reading the Data

-

Creating the Points at the Sketch
Environment

-

Creating Spline Curve within the
Points Created

@

Exiting the Sketch —

Fig. 5 API algorithm for Cross-section profiling at the sketch
environment
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Fig. 6 Placement of the measurement device inside the pipe
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Slope Is:

0.004

(Slope initial value is: 0.004)

Please Enter The Area (In mm~2)
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Fig. 7 The user-form containing all APIs in SOL

Pipe Solidmodel Creator & Assessing

HOPONA

Houshman Pouyesh Naab (Knowledgebase)

Create Pipe Profile

nls:

Rhis: [

(Rh initial value is: 5)

0.013

(n initial value is: 0.013)

Percentage Of Deformed Section Risk Of Deformation Discharge (Hydrology, In m#3/S)
99.9867563752454 % Light Deformation 1.12137858448667
94.5904568222814 % Moderate Deformation 1.06085762177578
99.993250845077 % Light Deformation 1,12145142172682
96.5205877877225 % Light Deformation 1.08250456391457
95,5950621654472 % Light Deformation 1.07212454310143
99.9931235025312 % Light Deformation 1.12144559354565
99.9955430108999 % Light Deformation 1.12147712898806
98.4383346905926 % Light Deformation 1,10401261543365
99.9975804916314 % Light Deformation 1,12149997988693
99.9913407068912 % Light Deformation 1.12142999900913

Print The Form Calculate And Assessing Exit
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Fig. 8 Generated profiles from cross-sections by
Top: real cross-section, bottom: generated cross-section, for every view
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Table 1 Real and measured cross-sections areas (mm?)

TS 0 (g S0l 3l i o los
-8.75 31407.18 3141593 1
-693.87 29712.13 30406.00 2
-6.71 31409.22 31415.93 3
-309.84 30318.41 30628.25 4
-302.94 30027.69 30330.63 5
-6.75 31409.18 31415.93 6
-5.99 314.9094 31415.93 7
-37.98 30920.80 3095.78 8
-5.35 31410.58 31415.93 9
-7.31 31408.62 31415.93 10

Al g9y abadi jl oyl (6,05 )18 Conge g ooliinl 550 slagle slal 2 Jgur

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

Sl agly S8 Jsb Jsb P elis )| o lads

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

y 1'
z Ax

*Isometric

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