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ROAD DAMAGE ANALYSIS WITH PCI METHOD AND  

ALTERNATIVE SOLUTIONS 

(Case Study Joint Streets of Adi Sumarmo - Solo Km 0+000 - Km 2+000) 

 

Abstract 

 

A road filled by heavy vehicles and high traffic volume  will decrease the road quality 

and create damage to the road infrastructure especially in Adi Sumarmo Street - Solo that 

represent one of the town access road that using Pavement flexible. In this road there are light 

and heavy vehicles passing through the joint roads so that cause damage on the road. The main 

purpose of this research is to know the type of damage that occurred to the road, searching for 

pavement condition index value by using PCI analysis, and specifying handling of damage of 

road. 

Research on the condition of the road surface is conducted with visual surveys by 

viewing and analyzing the damage by type, level of damage and quantity of damage that used as 

a basis for maintenance and repair activities. How to analyze it by dividing the road segment in a 

sample of ± 100 m2, calculate the density, find the deduct value on the graph then calculate 

Pavement Conditional Index (PCI) sourced from Manual Routine Maintenance For National 

Roads And Provincial Roads, Standards Improvement Methods Publisher Agency Directorate 

General of Highways, Ministry of Public Works, Jakarta. While handling damage sourced from 

DGH using method P1 (sand spread), P2 (local asphalt), P3 (coating crack), P4 (filling crack), P5 

(fill hole), P6 (Flattening/ Alignment).     

Based on the survey and analysis of research at Adi Sumarmo Street - Solo Km 0+000 - 

Km 2+000 the type damage that exist are alligator cracks, block cracks, corrugation, depression, 

lengthwise and transverse, patches, potholes, raveling/ weathering, rutting, shoving, edge cracks, 

and shoulder drop off. Value of average pavement conditions index (PCI) is 27.5 means included 

under condition (POOR). Method of handling road damage using P2, P3, P4, P5, P6 with the 

quantity of damage that each method should deal with are: P2 = 410.894 m
2
, P3 = 71.305 m

2
, P4 

= 175.66 m, P5 = 1520.293 m
2
, P6 = 227.984 m

2
. 
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Abstrak 
 

Sebuah jalan yang dipenuhi oleh kendaraan berat dan volume lalu lintas yang tinggi akan 

menurunkan kualitas jalan dan menciptakan kerusakan pada infrastruktur jalan terutama di Jalan 

Adi Sumarmo - Solo yang merupakan salah satu jalan akses kota yang menggunakan perkerasan 

fleksibel. Di jalan ini ada kendaraan ringan dan berat yang melewati jalan-jalan bersama 

sehingga menyebabkan kerusakan di jalan. Tujuan utama dari penelitian ini adalah untuk 

mengetahui jenis kerusakan yang terjadi pada jalan, mencari nilai indeks kondisi perkerasan 

dengan menggunakan analisis PCI, dan menentukan penanganan kerusakan jalan. 

Penelitian tentang kondisi permukaan jalan adalah dengan melakukan survei visual 

dengan melihat dan menganalisis kerusakan berdasarkan jenis, tingkat kerusakan dan kuantitas  
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kerusakan yang digunakan sebagai dasar untuk kegiatan pemeliharaan dan perbaikan. Bagaimana 

menganalisanya dengan membagi ruas jalan dalam sampel ± 100 m2, hitung kerapatan, temukan 

nilai pengurang pada grafik kemudian hitung Pavement Conditional Index (PCI) yang bersumber 

dari Pemeliharaan Rutin Manual Untuk Jalan Nasional dan Jalan Propinsi, Peningkatan Standar 

Metode Badan Penerbit Direktorat Jenderal Bina Marga, Departemen Pekerjaan Umum, Jakarta. 

Sedangkan penanganan kerusakan bersumber dari DGH dengan menggunakan metode P1 

(penyebaran pasir), P2 (aspal lokal), P3 (pelapisan retak), P4 (mengisi retakan), P5 (lubang 

pengisian), P6 (Flattening / Alignment). 

Berdasarkan survei dan analisis penelitian di Jl. Adi Sumarmo - Solo Km 0 + 000 - Km 2 

+ 000 jenis kerusakan yang ada adalah buaya retak, retakan blok, kerutan, depresi, memanjang 

dan melintang, tambalan, berlubang, berlepasan / pelapukan, rutting, dorong, retakan tepi, dan 

bahu menurunkan. Nilai rata-rata indeks kondisi perkerasan (PCI) adalah 27,5 berarti termasuk 

dalam kondisi (MISKIN). Metode penanganan kerusakan jalan menggunakan P2, P3, P4, P5, P6 

dengan jumlah kerusakan yang harus ditangani oleh masing-masing metode adalah: P2 = 

410.894 m
2
, P3 = 71.305 m

2
, P4 = 175.66 m, P5 = 1520.293 m

2
, P6 = 227.984 m

2
. 

 

Kata kunci: Analisis, Kerusakan Jalan, Metode PCI, Penanganan Kerusakan 

 

1. INTRODUCTION 

Road infrastructure burdened by high traffic volume and repeatedly will cause a decrease in road 

quality. As the indicator can be known from the road surface conditions, both structural 

conditions or functional that suffered damage. Road surface conditions and other parts of the 

road need to be monitored to determine the condition of the road surface who suffered the 

damage. Preliminary research on the condition of the road surface is with conduct a visually 

meaningful survey by looking and analyzing the damage is based on the type and extent of the 

damage to use as a basis for conducting maintenance and repair activities  

Assessment to know and classify types and levels damage to road pavement, and set the 

value of pavement condition by finding the value of Pavement Condition Index (PCI) and effort 

improvements. Assessment of pavement conditions is the most important aspect in terms of 

determining road maintenance and repair activities. To assess the condition of the pavement, it is 

necessary first to determine the type of damage, causes, and the extent of damage that occurred 

(Budiyono, 2012). 

The importance of good road pavement construction conditions is sought able to meet the 

requirements of traffic and structural requirements. The terms of the traffic condition is the 

flexible pavement construction viewed from the security and the convenience of traffic, shall  
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meet the conditions: a surface that is flat, the surface is quite stiff, the surface is quite rough and 

the surface is not shiny (Austroad, 1987).        

Condition of the structural requirements of road pavement construction is considered 

from the ability to bear and spread the load. Adi Sumarmo Street – Solo Km 0+000 – Km 2+000 

does not fulfilled the condition because it is suffered from a lot of damaged, collapsed, grooves, 

holes, cracks and surface deformed. 

Handling of road damage is intended to keep the road network run its role well. This can 

be fulfilled if the road segment that exist in the conditions of the Pima’s ability. Based on these 

then it is necessary to re-evaluate to know the condition of existing road. Once the results are 

identified then it can be determined the handling steps road damage, this is part of road 

maintenance. On this basis, the handling of road damage should be immediately implemented for 

preventing widespread damage, resulting in pavement construction both maintenance and 

supervision is necessary. Basically road maintenance should be able to bring the road to the 

condition steady service capability with longer service life. 

In meeting the demands to improve a good maintenance system, government especially 

the Department of Public Transport in this case Dinas Bina Marga (1999) as the Road Coach has 

developed a road maintenance system National and Provincial Roads supported by the designed 

equipment specifically for this activity, namely Unit Pemeliharaan Rutin (UPR). To be able to 

arrange a routine maintenance program and how to handle it complete field data support is 

required that can be obtained through survey of road conditions. The road condition survey is 

done visually, is by look directly at the type and type of damage, so the results obtained from 

such observations may collect accurate and reliable data determined how to fix it. 

 

2. METHODOLOGY 

The main purpose of this research is to know the type of damage that occurred on Adi Sumarmo 

Street – Solo Km 0+000 – Km 2+000, calculate the value of Pavement Condition Index (PCI), 

and handling of construction damage, whether it is maintenance, support, or rehabilitation. Data 

used in this research are primary data and data secondary. Primary data was taken from Adi 

Sumarmo Street – Solo Km 0+000 – Km 2+000, while the secondary data used is the data 

obtained from the Project Section of Rehabilitation / Maintenance of Roads and Bridge Province  
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of Central Java. The nature of this research is descriptive and analysis. Descriptive meaning that  

the exposure (identification) of problems that exist in the field at the time now, while the analysis 

means that the authors are trying to find and organizing data systematically to improve 

understanding of research cases that are researched and present them as findings for others.  

This research executed at Adi Sumarmo Street – Solo Km 0+000 – Km 2+000. This 

location is chosen because of there are so many road damages and this street is used by heavy 

vehicles. The first point of the survey is at Adi Sumarmo street Number 369 until the last point at 

Adi Sumarmo street Number 146. The survey conducted on April 20 – April 25 at 12.00 am until 

05.00 am. 

 

Figure 1. Location of Research 

2.1 Data Collection 

  Data collection techniques are a way of getting the primary or secondary information will 

be used the author to arrange the final task. The collection technique the data used comes from: 

2.1.1. Primary Data 

 Primary data is data obtained from observation and measurement in the field. The primary 

data required are locations of damage, type of damage that occurs on the pavement, and 

dimensions of damage and severity of damage. 

2.1.2. Secondary Data 

 Secondary data is data obtained from Project Section of Rehabilitation / Maintenance of 

Roads and Bridge Province of Central Java. As for the secondary data required is the road map 

of Adi Sumarmo Street – Solo. 
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3. ANALYSIS AND DISCUSSION 

3.1 Identification Result of Road Damage Types 

The type and extent of damage accruing on each road segment that obtained from the survey can 

be seen in Table 1. 

Table 1. Type and extent of damage accruing on each road segment 

Number 

of 

segment 

1. Alligator crack 7. JT. Reflection  13. Rutting 

2. Bleeding 8. long & Trans 14. Shoving 

3. Block crack 9. Potholes 15. Slippage crack 

4. Corrugation 10. Patching 16. Swell 

5. Depression 11. Polished Aggregate 17. Edge crack 

6. Bump and sags 12. Raveling/ Weathering 18. Shoulder drop off 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 14.05             3.25 15.23 2.66   0.48 2.46       3.98 28 

2 4.545     6.59 4.11     15.04 15.01 7.75   1.2   0.315     20 9.8 

3 13.9   1.08 1.5 5.01     3.2 27.95 9.81   2.28   2.4     10   

4 23.51       5.5     15.3 27.94 5.73     3.3 8.12     18.19   

5 20.73             10.83 39.33 1   6.09 10.6 5.966     11.95 23.6 

6 8.35       7.16     3.1 40.45     3.57 3.08       38.25 20 

7 48.69   20.26 3.54       7.1 19.29     4 13.96 3.565     39.7 20.9 

8 46.33   16.26   16.52     18.17 6.309       16.4 1.89     20.7 29.3 

9 13.65   15.79   2.817     27.3 1.5       14.8       52.9 19.9 

10 51.14   25.95   4.42     14.5 2.77       6.32 7.01     37.05 46.5 

11 30.03   25.7 5.87       44.17 8.874 6.5     17.89 3.468     45.92 18.9 

12 53.63   61.46 8.902 4.255       10.83 4.5     43.6       7.66 48.4 

13 37.95   36.11 2.1 1.62     13.7 3.03 5.28     32.33       5.11 44.9 

14 19.97   39.09           12.22 9.33     18       15.16   

15 14   38.4           18.05 5.58     32.21       25.41   

16 18.86   48.63   4.37       5.064 8.05     13.34       26.5   

17     55.54           4.406     1.05 24.93       29.35 34.1 

18     23.34           12.72 2.25     16.57       39.4   

19     15.85           5.882 7.55     10.38 4.61     29.95 31.3 

20 16.57   25.69           1.68 28.9   9.27 16.41 3.082     35.62   

Ʃ 435.9   449.1 28.5 55.78     175.7 278.5 104.9   27.94 296.6 40.43     512.8 376 

 

Based on Table 5.2 the type of damage to the road segment Jl. Adi Sumarmo - Solo Km 0 +000 

– Km 2 +000 are alligator cracks, block cracks, corrugation, depression, lengthwise and 

transverse, patches, potholes, raveling/ weathering, rutting, shoving, edge cracks, and shoulder  
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drop off. Potholes and edge cracks are exists all over the road segments, while corrugation is the 

less road damage exists at Jl. Adi Sumarmo segments. The biggest Area of road damage type is 

edge crack with 512.8 m2 and the smallest area of road damage type is reveling/ weathering with 

27.94 m2. Otherwise the type of damage that not available at Jl. Adi Sumarmo are bleeding, 

bump and sags, JT. Reflection, polished Aggregate, slippage crack, and swell. 

3.2 The Value of Road Pavement Condition (PCI) 

From the results of visual observations in the field obtained the extent of damage, the depth or 

width of the crack will be used to determine class damage. The next step is to calculate the 

density value damage. The density of this damage is affected by the quantity of each type of 

damage and the extent of the road segment being reviewed. Determination of deduct value can 

be immediate calculated after the class of damage and density is obtained (Riyanto, 1996). 

   Each type of damage has its own deduct value, medium for types of damage that is not 

has its own deduct value graph, then to determine it a deduct value graph is used for the type of 

damage that resembles and how to handle it the same. In this case study for hole damage, 

exfoliation, broken edges, the same as the type of damage eroded (raveling), to edge 

deterioration damage is the same as the type of damage (depression), whereas for diagonal crack 

and middle crack equal to crack lengthwise and transverse. 

   Total deduct value (TDV) and corrected deduct value (CDV) can immediately calculated 

after the stages above its value is known. Stage the end of the pavement condition analysis is to 

determine the value of Pavement. Condition Index (PCI), which in principle to set priorities 

handling damage only. The end result of PCI analysis for each road segment and average PCI 

value (overall pavement condition value) on Jl. Adi Sumarmo - Solo (KM 0+000 – 2+00) can be 

seen in Table 2 and Figure 2. 
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Figure 2. PCI Value of Each Segment 
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Based on Table 2 and Figure 2, the value of pavement condition index average (PCI Average) 

that obtained is 27.5 so pavement condition on Jl. Adi Sumarmo – Solo is (POOR). The worst 

condition on Jl. Adi sumarmo founded at segment 11 with 14 PCI value (VERY POOR), while 

the best condition founded at segment 19 with 48 PCI value (FAIR). 

3.3 Calculation Result of Road Damage Handling 

The required damage-handling methods can be seen on the sheet recapitulation of observations. 

Method of handling this road damage includes: P2 (Local asphalt labels), P3 (Coating cracks), 

P4 (Filling cracks), P5 (Patching hole), P6 (Flattening). The quantity of damage that must be 

handled by the method above can be seen in Table 3.  

Table 3. Quantity of handling damage 

Number 

of 

Segment 

Quantity of Handling Damage (m²) 

P1 P2 P3 P4 P5 P6 

1   21.17   3.25 15.23 2.46 

2   1.2 4.545 15.04 42.763 11.015 

3   12.28 14.98 3.2 37.755 8.91 

4   47.43   15.3 36.055 8.8 

5   33.68   10.83 51.3864 10.6 

6   3.57 8.35 3.1 78.702 10.24 

7   20.26   7.1 111.675 21.065 

8   16.26   18.17 89.859 18.29 

9     29.43 27.3 54.4 17.6125 

10   25.95   14.5 97.97 10.74 

11   62.2263   44.17 54.7935 27.224 

12   12.16     169.5235 13.1569 

13   10.39   13.7 109.42 3.72 

14   35.13     78.642   

15   5.58 14   114.068   

16   18.86     88.246 17.71 

17   1.05     114.228   

18   25.59     52.115 16.57 

19   15.846     47.992 10.38 

20   42.262     75.47 19.491 

Total   410.8943 71.305 175.66 1520.293 227.9844 

 

   Based on Table 3, method of handling road damage at Jl. Adi Sumarmo - Solo Km 0 +  
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000 – Km 2 + 000 using P2, P3, P4, P5,P6 with the quantity of damage that each method should 

deal with are: P2 = 410.894 m2, P3 = 71.305 m2, P4 = 175.66 m, P5 = 1520.293 m2, P6 = 

227.984 m2 . 

   The resource requirements for each handling method can be seen in Table 4 to Table 8 

below. 

 

 

 

 

 

Table 4. Resource requirement for method P2 (local asphalt) 

Number 

of 

Segment 

Material 

Asphalt Emulsion 

RS1 (L) 

Fine Aggregates 5 

mm (m³) 

1 31.755 0.2117 

2 1.8 0.012 

3 18.42 0.1228 

4 71.145 0.4743 

5 50.52 0.3368 

6 5.355 0.0357 

7 30.39 0.2026 

8 24.39 0.1626 

10 38.925 0.2595 

11 93.3395 0.6223 

12 18.24 0.1216 

13 15.585 0.1039 

14 52.695 0.3513 

15 8.37 0.0558 

16 28.29 0.1886 

17 1.575 0.0105 

18 38.385 0.2559 

19 23.769 0.1585 

20 63.393 0.4226 

Total 616.3415 4.1089 

                             Table 5. Resource requirement for P3 method (coating the cracks) 
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Number 

of 

Segment 

Material 

Coarse 

Sand (Kg) 

Asphalt 

Emulsion 

RS1 (Kg) 

Asphalt Cut 

back MC70 

(L) 

2 181.8 249.975 0.909 

3 599.2 823.9 2.996 

6 334 459.25 1.67 

9 1177.2 1618.65 5.886 

15 560 770 2.8 

Total 2852.2 3921.775 14.261 
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13 0.002055 3.0140 

Total 0.026349 38.6452 
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17 11.4228 2.9699 1.9419 799.5960 57.1140 

18 5.2115 1.3550 0.8860 364.8050 26.0575 

19 4.7992 1.2478 0.8159 335.9440 23.9960 

20 7.5470 1.9622 1.2830 528.2900 37.7350 

Total 152.0293 39.5276 25.845 10642.054 760.1467 
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Total 45.5969 6.0796 

 

Based on Table 4 to Table 8 .The total martial quantity that needed for method P2 (Local 

Asphalt) are 616.3415 L asphalt emulsion RS1, and 4.1089 m3 Fine Aggregate (5 mm). The total 

martial quantity that needed for method P3 (coating crack) are 2852.2 Kg coarse sand, 3921.775 

Kg Asphalt emulsion RS1, and 14.261 L asphalt cut back MC70. The total martial quantity that 

needed for method P4 (Filling the cracks) are 38.6452 L asphalt emulsion RS1, and 0.026349 m3 

coarse sand. The total martial quantity that needed for method P5 (Patching Holes) are 152.0293 

m3 aggregate type A, 39.5276 m3 coarse aggregate, 25.845 m3 fine aggregate, 10642.054 L 

asphalt emulsion RS1, and 760.1467 L asphalt cut back. the total martial quantity that needed for 

method P6 (Alignment/ Flattening) are 45.5969 L tack coat, and 6.0796 m3 cold asphalt. 

 

4. CONCLUSION 

From the description and discussion in the preceding chapters visual observation as the basis of 

evaluation on the handling of road damage Jl. Adi Sumarmo - Solo Km 0 + 000 – Km 2 + 000 

can be summed up as follow: 

a. The type of damage to the road segment Jl. Adi Sumarmo - Solo Km 0 +000 – Km 2 +000 are 

alligator cracks, block cracks, corrugation, depression, lengthwise and transverse, patches, 

potholes, ravelling/ weathering, rutting, shoving, edge cracks, and shoulder drop off. The 

biggest Area of road damage type is edge crack with 512.8 m2 and the smallest area of road 

damage type is ravelling/ weathering with 27.94 m2. 

b. Value of pavement conditions index (PCI) at Jl. Adi Sumarmo - Solo Km 0 + 000 – Km 2 + 

000 is 27.5 means included under condition (POOR). 

c. Method of handling road damage at Jl. Adi Sumarmo - Solo Km 0 + 000 – Km 2 + 000 using 

P2, P3, P4, P5,P6 with the quantity of damage that each method should deal with are: P2 = 

410.894 m2, P3 = 71.305 m2, P4 = 175.66 m, P5 = 1520.293 m2, P6 = 227.984 m2. 
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