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ABSTRACT  

Roads that have been functioned are in good condition, slightly damaged, moderately damaged, 

and heavily damaged, therefore road maintenance is needed. Road maintenance uses costs, and the 

available costs are often insufficient to carry out road repairs as a whole, so it is necessary to 

determine the priority scale of road repairs. The Surface Distress Index (SDI) method is a method 

used by the DGH to determine the level of road damage, furthermore as a basis for determining the 

priority scale for road repairs. Along 2.25 km of Jalan Merdeka 1, Sukabumi City, it is the 

sampling location for the study to determine the condition of road damage. Each investigation 

point is determined to be 200 m long, starting from the initial STA 0 + 000 - 0 + 200 to the last 

STA 2 + 200 - 2 + 250. The results showed that the road conditions consisted of moderately 

damaged, lightly damaged to heavily damaged, so it needed maintenance at STA 0 + 000 - 0 + 

400, it needed rehabilitation at STA 0 + 400 - 1 + 800 and STA 2 + 200 - 2 + 250 , as well as need 

reconstruction at STA 1 + 800 - STA 2 + 200. The results of this study can be used as a basis for 

determining road handling by policymakers. 
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INTRODUCTION 

 

The road is a means of transportation infrastructure that includes all parts of the road including 

complementary buildings (RI Law Number 38 of 2004). Land transportation is very important for 

society in smoothing the economy and culture between regions in Indonesia (Junaidi et al. 2020 

and Muhammad et al. 2020). Good road conditions will make it easier for the community to carry 

out other social activities (Jatmika et al. 2018 and Kadarisman et al. 2016). To find out information 

on road availability that connects activity centers in regencies/cities, to make it easier for the 

community to travel, ensure road users drive comfortably and safely, ensure that vehicle trips can 

be carried out according to planned speed, a Road Database is needed (MAP 2020). 

 

Sukabumi City is located 120 km south of Jakarta and 96 km west of Bandung, is in the northeast 

of the Sukabumi Regency area, and administratively the entire city area borders the Sukabumi 

Regency area. Sukabumi City is culturally part of the West Priangan region (Pangestu 2020). The 

Transportation Agency of Sukabumi City has a road database, namely, city, arterial, secondary and 

local roads, which are recorded as many as 149 roads. However, with the construction of 

additional roads and road widening, there have been changes in road data in Sukabumi City. Jalan 

Merdeka 1 Sukabumi City is a city road with a length of 2.25 km, serving 2-way traffic flow, 

repeated by vehicles with high traffic volume. So that it is necessary to investigate and collect data 

on-road vehicles, road damage, and handling. 
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The road database owned by the transportation agency has not been detailed in conveying road 

information, such as data on road damage and determining road handling. To find out the 

condition of road sections and road damage, a survey is needed and requires road data IRMS / 

Integrated Road Management System (S. Lim 2009). Roads that are traversed repeatedly with high 

traffic volumes will affect road construction conditions, and result in a decrease in road quality, 

thus impacting safety, comfort, and smoothness in traffic (Aptarila et al. 2020). Therefore, this 

research is important to do to determine the level of road damage, handling of road damage on Jl. 

Merdeka 1 Sukabumi city. 

By using PCI and rigid pavement, the road will increasingly show its true strength. The strength of 

the road and surface coating is determined by how much the subgrade is strengthened so that the 

road is very durable. A long life path will have little effect on maintenance. Minimal maintenance 

will make the path of high quality (Eri S.H, Rulhendri, 2013); (Dede S, 2015); (S Syaiful, L. 

Lasmana, 2020). 

Research purposes 

1) To determine the level of road damage using the Surface Distress Index (SDI) method 

2) To determine road conditions that require maintenance, rehabilitation, and reconstruction 

handling. 

 

The results of this research are expected to be utilized by policymakers and road managers in 

carrying out appropriate road handling by road damage conditions and road handling promptly. 

 

The systematic writing of this paper will then discuss the literature review to determine the 

theoretical basis, discuss research methodology to explain research steps, discuss research results 

to convey arguments in achieving results, and convey conclusions of research results. 

Definition of the Way 

According to the Law of the Republic of Indonesia No. 38 of 2004, it is stated that the road is a 

means of transportation infrastructure that includes all parts of the road including complementary 

buildings intended for traffic, which are above ground level, below ground level, and/or water, and 

above water level, except railroad roads, lorries, and cable roads. 

 

Road Damage 

Types of pavement damage include: 1) Deformation. Deformation is a change in the road surface 

from its original profile after construction, consisting of wavy grooves, subsidence, shovels, 

swelling, and falling; 2) Cracked. The crack occurs due to tensile strain on the asphalt surface that 

exceeds the maximum tensile strain, consisting of longitudinal, transverse, diagonal, reflective, 

block, crocodile skin, and crescent shape; 3) Damage to surface texture, which consists of loose 

grains, obesity, slippery aggregates, peeling, and stripping; 4) Damage to holes, which consist of 

road patches and crossings; 5) Damage along the pavement includes cracked/broken edges and 

descending shoulders (Bina Marga 1995 and Yuono, Sungkono 2019). 

 

Causes of Road Damage 

The factors that cause damage to the pavement include: 1) Excessive traffic load, unstable 

subgrade conditions; 2) The condition of the foundation soil is not good; 3) Material from the 

pavement structure and poor processing; 4) Decrease due to the construction of utilities under the 

pavement layer; 5) Poor drainage; 6) Too much bitumen in the mixture; 7) Fatigue from the 

pavement, compaction, or shearing in all foundation layers (Priana 2018 and Liawan 2019) 

 

Types of Road Damage 
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The types of road damage consist of; 1) Crack, which is a symptom of damage/breaking of the 

pavement surface so that water on the pavement surface will enter the lower layer and this is one 

of the factors that cause severe damage; 2) Hole (Potholesl), namely damage in the form of a bowl 

that can hold water. This damage occurs near cracks or due to poor drainage; 3) Rutting, which is 

damage to the wheel tracks parallel to the axles and in the form of grooves caused by vehicle 

loads, causing ruts of the vehicle (Ramli et al. 2018 and Rachman 2020). 

 

Basic theory 

The Surface Distress Index (SDI) method is a road performance scale obtained from visual 

observations of road damage that occurs in the field. The SDI value used as an element in 

calculating consists of 4 elements (Yahya et al. 2019), namely: 

1) Assessment of the percentage of crack area in road damage uses the provisions as shown in 

Table 1 (Strya et al, 2019). 

        Table 1. Assessment of the percentage of crack area 

N Percentage of Damage SDI Value 

1 0% 0 

2 < 10% 5 

3 10 - 30% 20 

4 >30% 40 

 

2) The assessment of the average crack width uses the provisions as shown in Table 2 (Irianto. 

And R. Rochmawati 2020). 

Table 2. Crack width assessment 

N Crack Width SDI Value 

1 None SDI x 1 

2 Fine (<1 mm) SDI x 1 

3 Medium (1-3 mm) SDI x 1 

4 Wide (>3 mm) SDI x 2 

 

3) Assessment of the number of holes as shown in Table 3 (Melyar 2021). 

 

Table 3. Assessment of the number of holes 

N Number of Holes SDI Value 

1 None SDI + 0 

2 2 / 200 m SDI + 15 

3 3 -10 / 200 m SDI + 75 

4 >10 / 200 m SDI + 225 

 

4) 4) Assessment of vehicle ruts as shown in Table 4 (Nusmanti and Prawinata 2021). 

 

Table 4. Ruts hole assessment 

N 
Hole Due to Vehicle 

Wheels 
SDI Value 

1 None SDI + 0 

2 < 1 cm SDI + 2,5 

3 1 – 3 cm SDI + 10 

4 > 3 cm SDI + 20 

http://dx.doi.org/10.32832/astonjadro.v10i1


 

Paikun Paikun, Elis Suminar, Aldi Irawan, Saiful Bahri 

Determining Road Handling According to the Level of Damage Using Surface Distress Index (SDI) Method (Case study on 
Jl. Merdeka 1 Sukabumi City) 

 

 

140 

 

Based on the number of 4 assessment elements, the road condition can be categorized as good if 

the SDI value is <50, moderate condition if the SDI value is 50-100, the condition is lightly 

damaged if the SDI value is 100-150, and the condition is heavily damaged if the SDI value is> 

150 (Baihaqi et al 2018) as described in Table 5. 

 

Table 5. Damage category 

Total SDI Value Damage category 

<50 Good 

50 - 100 Moderate 

100 - 150 Light Damage 

>150 Heavy Damage 

 

RESEARCH METHODS 

 

This research uses quantitative methods. The quantitative data uses primary data from surveys and 

direct investigations on Jl. Merdeka 1 Sukabumi city along 2,250 m with an average road width of 

7.66 m. The data collection technique uses the Street Map method, which is to determine the 

center points of the investigation consisting of points 1 - 12, starting from STA 0 + 00 to STA 2 + 

250. Each STA is determined to have a road length of 200 m, except for the last STA the road 

length is only 50 m. Each STA identifies the type of road damage which is then analyzed using the 

Surface Distress Index (SDI) method to determine the classification of damage and how to handle 

it. The stages of this research are briefly described in Figure 1 below. 

 

 
Figure 1. Research flow 
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RESULTS AND DISCUSSION 

 

Determining the Research Location 

The research object is the road section on Jl. Merdeka 1 Sukabumi city because this road is one of 

the city roads that serve 2-way traffic flow, has a length of 2,250 m and a width of 7.66 m. This 

road is a land transportation route that is very important for the community in accelerating the 

economy, tourism, culture between regions in Indonesia, access from various regions to terminals, 

markets, and other shopping centers, as well as the Ciletuh Geopark. So that this location becomes 

an important location for investigations to be of benefit to policymakers and road managers. In 

general, the research locations are illustrated in Figure 2 below. 

 

 
Figure 2. Map of the location of Jl. Merdeka 1 Sukabumi City 

 

The basis for determining the location of the object of research on Jl. Merdeka 1 Sukabumi City, 

because this road is accessed from the area to the city, access to shopping places, access to 

government offices, and there are also road damage. Description of road conditions as shown in 

Figure 3. 
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       Merdeka road condition 1                                                                  Road Crack 

 

                         

                         Potholes                                                     The road is potholes and waterlogged 

Figure 3. Condition of Jl. Merdeka 1 Sukabumi city 

 

Road Damage Data Collection 

Data collection on road conditions in this study is a must. The collection of data on road 

conditions includes the number of cracks, the area of the cracks, the thickness of the cracks, the 

number of holes, and the damage to vehicle ruts. The road damage data collection uses the 

StreetMap method, which is to divide the segment by 200 m in length per segment, and the width 

using the average width because the width of the road for each segment is different. Stationing 

position (STA) 0 + 000 starting from the intersection of Jalan Pelabuhan 2 and the final STA 

position on Jl. Merdeka 2. Segment division scheme as illustrated in Figure 4 below. 
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Figure 4. The data on road damage using the StreetMap method 

 

Based on the results of surveys and investigations as a schematic in Figure 4, it is known that road 

conditions consist of cracks, holes, and damage by vehicle wheels. The road damage then 
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becomes quantitative data consisting of the number of cracks, crack area, crack thickness, the 

number of holes, and the number of holes caused by vehicle wheels. This quantitative data then 

analyzed using the Surface Distress Index (SDI) method. 

 

Data Analysis with Surface Distress Index (SDI) Method 

The first step in analyzing data using the Surface Distress Index (SDI) method is to determine the 

road area for each segment. It has been determined that the road length per segment is 200 m, 

except for the last segment which is 50 m long. The road width for each segment is different, so to 

determine the area of each segment, the average road width is determined. The calculation results 

show that the average road width is 7.66 m, therefore calculating the road area for each segment as 

shown in STA 0 + 00 to 0 + 200 as follows: 

The road segment for STA 0 + 000 s / d 0 + 200 

• The area of the road  = Handled length x Average road width 

    = 200 x 7,66 m 

The results of the analysis show that the road area of the STA 0 + 000 to 0 + 200 segment 

is 1,532 m2. 

After knowing the width of the road segment for each segment, the Surface Distress Index (SDI) 

method analysis is carried out, including the percentage of road cracks, crack thickness, number of 

holes, and the number of holes ex. wheels. The basis for making decisions on the results of the 

analysis is determined as follows: 

• Thickness of crack = 3mm (Medium = 1)  

• Number of holes  = 5 (medium = 75)  

• Wheel rut  = 0 (NONE = 0) 

To find out the SDI value for each segment, it is necessary to determine the symbol for each type 

of damage, therefore it is determined that crack area = A, crack thickness = B, number of holes = 

C, and number damaged by wheels = D. Analysis to determine the SDI value through the 

following stages: 

 

1) SDI analysis of the percentage of road cracks (A) 
It is known that the STA 0 + 000 to 0 + 200 there is a road crack with a length of 52 m, a 

width of 7.4 m, then the SDI A value can be calculated as follows:  
 

Crack area   = crack length × crack width 

   = 52 x 7,4 m 

   =384,8 m2 

A    =  
𝐶𝑟𝑎𝑐𝑘 𝐴𝑟𝑒𝑎

𝑅𝑜𝑎𝑑 𝐴𝑟𝑒𝑎
 x 100% 

=
384,8 𝑚2

1532 𝑚2
 x 100% = 25,11 % 

So that the SDI value A is = 20 

 

2) SDI Analysis of Crack Thickness (B) 

To get the SDI B value (crack thickness), it is necessary to first know the SDI A value (crack 

area), and the crack thickness (mm). Based on the survey results, it is known that the width of 

the cracks in STA 0 + 000 to 0 + 200 is 1 mm, and based on the analysis the value of SDI A 

is 20 so that the SDI B value can be determined based on the following analysis: 
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B   = SDI A x Category Crack Thickness  
= 20 x 1 = 20  
So that the SDI B value is = 20  

 

2) SDI Analysis Number of Damage Holes (C) 
To get the SDI C value, it is necessary to first know the SDI B value, and the value of the 

damage hole category. The analysis results show that the SDI B value is 20, and based on the 

survey data it is known that the number of holes in STA 0 + 000 to 0 + 200 is 5 holes, so the 

category value of the damage holes is 75. Based on these data, the SDI value C (number of 

holes in damage) can be analyzed as follows:  
C    = SDI B value + Damage Hole category value  

= 20 + 75 = 95  
So that the SDI C value is = 95  

 

3) SDI Analysis of Used Wheel Holes (D) 

To get the SDI D value, it is necessary to first know the SDI C value and the average value of 

the depth of the vehicle ruts. It is known that the SDI C value based on the results of the 

analysis is 95, and the mean value of the depth of the used vehicle pits is 0, so the SDI D 

value can be analyzed as follows: 

 

D   = SDI value C + Average value of rut depth 

 = 95 + 0 = 95 

So that the value of SDI D value is = 95 

 

Decision making for the category of damage based on the SDI value is determined that the total 

SDI value is <50 = good, the total SDI value is 50-100 = moderate, the total SDI value is 100-150 

= lightly damaged, the total SDI value> 150 = damaged weight. Based on the analysis steps, it is 

known that at STA 0 + 000 to 0 + 200 the total value of SDI = 95, it is in the moderate category, 

therefore the handling is needing maintenance. 

 

Based on the SDI analysis stages as exemplified in STA 0 + 000 s / d 0 + 200, all segments in the 

study were analyzed in the same way. The results of the road damage analysis on Jl. Merdeka 1 

Sukabumi city along 2,250 m, as a whole is summarized in Table 6 below. 

 

Table 6. SDI value for Jl. Merdeka 1 

STA 
Crack Area 

(SDI Value) 

Thickness 

Area (SDI 

Value) 

Number of 

Holes (SDI 

Value) 

Damage Used 

Wheels (SDI 

Value) 

Total 

(SDI 

Value) 

Damage 

Category 

0+000 - 0+200 25,11 %  (20) 3mm  (x1) 5 (75) None (0) 95 Moderate 

0+200 - 0+400 37,12 % (40) 2mm  (x1) 2 (55) None (0) 95 Moderate 

0+400 - 0+600 20,30 % (40) 5mm  (x1) 6(75) None (0) 115 
Slightly 

Damaged 

0+600 - 0+800 27,82 % (40) 5mm  (x1) 7 (75) None (0) 115 
Slightly 

Damaged 

0+800 - 1+000 23,18% (40) 5mm  (x1) 9 (75) None (0) 115 
Slightly 

Damaged 

1+000 - 1+200 40,14 % (40) 1mm  (x1) 8 (75) None (0) 115 
Slightly 

Damaged 
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1+200 - 1+400 17,46 % (40) 6mm  (x1) 9 (75) None (0) 115 
Slightly 

Damaged 

1+400 - 1+600 47,85 % (40) 3mm  (x1) 6 (75) None (0) 115 
Slightly 

Damaged 

1+600 - 1+800 49,54 % (40) 3mm  (x1) 6 (75) None (0) 115 
Slightly 

Damaged 

1+800 - 2+000 3,89 % (5) 3mm  (x1) 16 (225) None (0) 230 
Heavily 

Damaged 

2+000 - 2+200 56,49 % (40) 2mm  (x1) 16 (225) None (0) 265 
Heavily 

Damaged 

2+200 - 2+250 32,64 % (40) 1mm  (x1) 4 (75) None (0) 115 
Slightly 

Damaged 

 

The results of the analysis of the Surface Distress Index (SDI) method are shown in Table 6. It is 

known that the condition of Jl. Merdeka 1, Sukabumi city is in moderate condition, slightly 

damaged and heavily damaged in the respective STA segment. Therefore, it can be seen the 

appropriate type of treatment for each segment as suggested in Table 7 below. 

 

Table 7. Handling road damage per segment 

STA Initial STA End Damage Category Type of treatment 

0+000 0+200 Moderate Maintenance 

0+200 0+400 Moderate Maintenance 

0+400 0+600 Slightly Damaged  Road Rehabilitation 

0+600 0+800 Slightly Damaged  Road Rehabilitation 

0+800 1+000 Slightly Damaged  Road Rehabilitation 

1+000 1+200 Slightly Damaged  Road Rehabilitation 

1+200 1+400 Slightly Damaged  Road Rehabilitation 

1+400 1+600 Slightly Damaged  Road Rehabilitation 

1+600 1+800 Slightly Damaged  Road Rehabilitation 

1+800 2+000 Heavily Damaged  Road Reconstruction 

2+000 2+200 Heavily Damaged  Road Reconstruction 

2+200 2+225 Slightly Damaged  Road Rehabilitation 

 

Table 7 explains the road damage category on Jl. Merdeka 1 Sukabumi City, as well as 

suggestions for proper road damage handling based on the SDI method. To visually understand 

the location points of the requiring further maintenance, rehabilitation and reconstruction should 

be submitted using the StreetMap method. 

 

Street Map Method 

The StreetMap method is used as a pattern for conducting research data collection for each 

segment, facilitating the explanation of the interpretation of the SDI analysis results, and finding 

out points of road conditions that require maintenance, rehabilitation, and reconstruction. The 

results of the road mapping for each segment based on the results of SDI analysis are described in 

figure 5 below. 
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Figure 5. StreetMap method. Damage to the road on Jl. Merdeka 1 

Research to determine the condition of road damage on Jl. Merdeka 1 Sukabumi city uses the 

Surface Distress Index (SDI) method, then visualized using the Street Map method it can be 

interpreted that at STA 0 + 00 - 0 + 400 along 400 m the condition is moderately damaged and 

requires maintenance. The conditions of STA 0 + 400 - 1 + 800 and STA 2 + 200 - 2 + 250 along 

1,450 m are slightly damaged and require rehabilitation. The condition of STA 1 + 800 - 2 + 200 

along 400 m was badly damaged and needed reconstruction. Based on data collection and analysis 

in this study, it can be used as a basis for decision-making by road policymakers and managers to 

carry out road handling. Furthermore, it is necessary to estimate costs to find out the amount of the 

budget required.  

 

CONCLUSION 

 

This research has succeeded in identifying road conditions with different road damage conditions 

at several stations. Condition Jl. Merdeka 1 Sukabumi City is not in a good condition. A total of 

2,250 m was damaged consisting of moderate damage, minor damage, and heavy damage. The 

damage to Merdeka 1 road along 2,250 m based on the Surface Distress Index (SDI) method 

shows that at STA 0 + 00 - 0 + 400 along 400 m, the condition is moderately damaged and 

requires maintenance. The conditions of STA 0 + 400 - 1 + 800 and STA 2 + 200 - 2 + 250 along 

1,450 m are lightly damaged and require rehabilitation. The condition of STA 1 + 800 - 2 + 200 

along 400 m is severely damaged and needs reconstruction. These findings can be utilized by 

policymakers and road managers to carry out road handling by road damage conditions. 
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