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A Study on Algorithm for Materials Take-off Using Pothole
Detection System

ABSTRACT

Various type of pavement deterioration such as crack, bumpy, pothole is rapidly increasing according to the accelerated environmental
changes like heavy rainfall, frequent snowing, difference temperature, etc. Accident related to pothole that cause fatal traffic accidents
has been increased more than five times over the next five years starting from 2008. As direct or indirect damage by pothole which
caused injuries and car damages increases every year, quicker and more efficient management measures are necessary. This study
presents the algorithm for materials quantity take-off. The algorithm was suggested by correlation in pothole size and area. Suggested
algorithm were confirmed the validity through the 15 field survey in capital area. According to the results of survey, usually the residual
materials at which 5~7 kg was generated decreased to 1~2 kg. It showed that automatic pothole detection system is expected not only
to reduce materials and resources, but also to contribute to quality improvements of pavement through more accurate material take-off
from the situation of constructing rely on their own judgement.
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Table 1. Accidents and Compensation of Pothole from Year to Year (Kim, 2013)

Classification National Highway Expressway Local Road Total
Accident | Compensation |  Accident | Compensation | Accident | Compensation | Accident | Compensation
in 2008 4 9.1 36 27 169 313.1 209 349.2
in 2009 15 42 66 71.5 299 670.3 380 752
in 2010 56 48.7 249 204.2 557 627.3 862 880.2
in 2011 92 43.1 332 292.4 628 422.4 1,052 757.9
in 2012 85 413 162 120.4 422 290.5 669 4522
in Jul, 2013 22 9.3 143 102.1 886 316.2 1,051 427.6
Total 274 25.95 988 823.6 2,961 2,639.8 4,223 3,619.1

Fig. 1. Road Surface Measuring Equipment of Automatic
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Fig. 2. Shape of Pothole

Table 2. Cause of Occurrence of Pothole

Cause of Occurrence

Chemical Activity,
Content of Binder,
Void, Additive
Temperature Management,
Content of Water in Aggregate,
Clay Content
High Voids,

High Permeability,
Variability in Field
Field of High Rainfall,
Cycle of Freezing-Thawing,
Desertification,

Classification

Mix Design

Production

Construction

Environmental Factor

Drainage Problems in Pavement

ete Traffic Volume of Heavy-Vehicles
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Fig. 3. Conceptual lllustration of Automated Road Surface Measuring

Equipment
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Fig. 12. Data of Detection on Multibeam after Analysis
Table 3. Deviation of Detection/Actual Pothole Volume in Lab
Diameter Detection Actual Deviation
(cm) Pothole Volume | Pothole Volume (Cmg)
(cm3) (cm3)

3 17.0 18.2 12

3 20.4 21.1 0.7

3 17.9 18.7 0.8

4 49.5 51.0 1.5

4 53.8 55.7 1.9

4 58.7 60.8 2.1

5 73.8 79.5 5.7

5 104.8 109.2 44

5 114.8 119.8 5.0

6 159.5 164.2 4.7

6 187.4 191.4 4.0

6 147.9 152.4 4.5
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Table 4. Deviation of Calibration/Actual Pothole Volume in Lab/Field

o (;)thillj(:?;ig? Actual Potholi Deviagion
Volume (cnr’) of Volume (cm’) (cm)
1 17.6 182 0.6
2 21.1 21.1 0.0
3 18.5 18.7 0.2
4 51.1 51 -0.1
5 55.6 55.7 0.1
Lab 6 60.6 60.8 0.2
7 76.2 79.5 33
8 108.3 109.2 0.9
9 118.6 119.8 1.2
10 164.8 164.2 -0.6
11 193.6 1914 2.2
12 152.8 1524 -0.4
13 3,128 3,849 721.0
14 4,884 5,046 162.0
15 4,816 5,195 379.0
16 4,168 5,819 1,651.0
17 5,973 7,032 1,059.5
18 7,124 7,481 357.0
19 5,942 8,123 2,181.0
Field| 20 6,684 9,005 2,321.0
21 8,125 9,617 1,492.0
22 8,452 10,495 2,043.0
23 9,981 11,038 1,057.0
24 11,115 11,222 107.0
25 12,342 14,490 2,148.0
26 14,831 17,209 2,378.0
27 19,667 21,427 1,760.0
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Table 5. Residual Mass in Field Compaction
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Table 6. Deviation of Residual Mass After Calibration

Calibration Mass of .

no Pothole of Calibration Resn'dual
Volume (cm3) Material (kg) Quantity (g)

1 4,388 10.0 3,400
2 5,753 13.0 3,800
3 5,923 13.0 4,800
4 8,016 18.0 3,600
5 9,260 18.0 -
6 6,633 15.0 3,800
7 8,529 19.0 4,800
8 10,266 23.0 3,300
9 11,965 26.5 3,400
10 12,584 28.0 2,800
11 10,964 24.5 2,900
12 12,793 28.5 1,900
13 16,519 36.5 2,000
14 19,618 43.5 2,300
15 24,427 54.0 2,400

\ ./

A8 tFEe] 96%

AgrIe
2 7lokstel Wa niA e 1ol

it
i)
£
ok

§ o] ddel] wel dieR]l Baies old
Ao R HaAs H5A] T FRo R A
et Bgk RPA RO S Al flo] 2k o
H)7]%o] BolA AL

AP Sl =

a7k 2y
ofa) ARgghel weh A F e A5
AR AEE ANEshs T FEEEl
Aotk

A3t EE AR 2l RpAlRe] dH|E FAslele]
N85 A 1 ope} A Re] Al AMRRe RN thES
gHsle] FEE PP T8F FEoltk weh 2 ol

A A A BRARE olgste] TES AHS Zsta

no Residual Quantity (g) Resi((jiil;:)g:j;:ti(:; @

1 3,400 294

2 3,800 774

3 4,800 1,860

4 3,600 797

5 - -

6 3,800 1,198

7 4,800 2,198

8 3,300 698

9 3,400 1,138

10 2,800 538

11 2,900 699

12 1,900 22

13 2,000 477

14 2,300 1,005

15 2,400 1,595
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: Mass of Calibration Material (kg)

: Calibrating Constant (1.14)

: Detection Pothole Volume (cm)

: Density of Material (2.199 g/cm’)

: Calibrating Constant (0.8)

: Pothole Area (cm’)
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