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Abstract. Technological developments regarding the tools and methods used to determine the
level of damage to roads, does not necessarily assure benefits to its users. Need further analysis
and testing to determine its effectiveness. In terms of damage to the road using flexible pavement,
IRI (International Roughness Index) method needs to be studied and compared with the SDI
(Surface Distress Index) method which has been used in Indonesia. Damage to the roads using
flexible pavement indicates the quality of materials used in flexible pavement. The method used
in this study is a survey directly in the field using both methods. Then the results were compared
and analyzed using statistical analysis. The purpose of this study was to determine the
effectiveness of IRI compared to SDI. The result reveals that there are no significant differences
between IRI and SDI. In other words, IRI can be used singly replace SDI.

1. Introduction

For the past couple of decades, roads in Indonesia are using flexible pavement. Besides being easy to
build, have a cheaper price compared to rigid pavement, as well as easier to fix. In addition, they have a
great advantage that their surface can be used again for rehabilitation [1].

Related to efforts for the roads maintenance and repair in order to function properly, the initial step
necessary is the identification of the damage that requires repair. This identification includes the type,
level, area of damage, and the locations. In Indonesia, relating to weaknesses in law enforcement,
overloading is also among the most important causes of the deterioration of flexible pavements as
indicated by Sadeghi [2].

There are several methods that can be used for that purpose, among others, IRI (International
Roughness Index) and SDI (Surface Distress Index). The use of IRl or SDI is not only useful for
controlling the quality of flexible pavement but also can be used to determine the performance of the
materials used in the construction of flexible pavement. The more damaged areas in flexible pavement,
the lower the performance of the material used.

With advances in technology, the IRl method considered more practical. But the question that arises
is whether IRI method accurate enough and suitable to be applied in Indonesia. It is given that the
flexible pavement in Indonesia, though still function properly, is often uneven or bumpy, unlike in
developed countries where they have the smooth and flat surface roads. Finally, using a combination of
IRI and SDI methods simultaneously is common in practice [3].
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2. Aim and Objectives

The aim of this study is to investigate the effectiveness of IRl compared to SDI. Therefore, the
objectives of writing this paper is to prove that the use of IRI effective enough for the road conditions in
Indonesia, so that it can be used singly replaces the SDI method. The results of this study then can be a
reference for the management of the road in all regions in Indonesia.

3. Methodology

This research began with a review of literature on IRI and SDI method to get an overview of
the functions, mechanisms and results of measurements obtained with a focus on its application
for road construction. Furthermore, data acquisition in the form of primary data obtained
through direct surveys on roads in the West Java region using IRl and SDI method. The 22.5
km of roads divided into segments, each segment length is 100 m. Thus, this case study uses
both qualitative and quantitative data [4]. The collected data is then analyzed using statistical
analysis method.

4. IRl and SDI to Observe Flexible Pavement

Flexible pavements consist of natural granular material and then covered with one or more
waterproof bituminous surface layers, so that they become flexible. Tropical country like
Indonesia with a fairly high rainfall, flexible pavement damage often occurs. Moreover, the
overloaded vehicles, which are common in developing countries, also accelerated the
deterioration of the road [5]. Therefore, it is necessary to arrange the maintenance and repair of
roads continuously.

According to government regulations, road maintenance consists of routine maintenance and
periodic maintenance. Routine maintenance is the maintenance performed every year and
includes a coating of pavement and gravel roads, vegetation control, turf, as well as cleaning
and painting of traffic signs. While periodic maintenance normally carried out every four or
five years and includes work overlay, closing holes, drainage improvements, road shoulders,
and replacement of traffic signs [6].

To determine the level of damage or condition of existing road, then IRI or SDI method is
used. IRI can describe a longitudinal profile of a road and used as a standard road surface
unevenness [7]. The IRI, which is a profile-based statistic, is shown to be an ideal predictor (or
independent variable) since it has the advantage of being repeatable, reproducible, and stable
with time [8]. But must be careful at the time of measurement, because of the variation of speed
during the measurement process has a large influence on the IRl measurement [9]. SDI is an
assessment system of pavement condition conducted by visual observation directly in the field
and can be used as a reference in maintenance effort. SDI value that indicates in good condition
does not necessarily indicate similar conditions to the value of IRI, because SDI values
obtained from the road surface conditions while the value of IRI is more directed to the road
surface roughness [10].

5. Result and Discussion

Length of roads surveyed is 22,500 kilometers long starting from Ciawi Bogor City up to
Puncak, Bogor Regency, West Java Province. Road section consists of two 2-way lanes, and
pavement width is 7-10 meters with 3.5-5 meters per lane. Damage to roads is observed directly
every 1.00 meter based on the method of SDI, while the IRI system by using the tool
HAWKEYE. Having recapitulated, frequency distribution data of the road conditions, both for
the value of IRl and SDI values are shown in Table 1 and Table 2 and Figure 1 and Figure 2
below.
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Table.1. IRl Frequency Distribution

Poor Bad

1% _— 0%

Category IRl  Frequency %
Good <4 14,600 64.89%
Fair 4-8 7,700 34.22%
Poor 8-12 200 0.89%
Bad >12 - 0.00%

Fig.1. IRI Frequency Distribution
Table.2. SDI Frequency Distribution

Poor Bad

Category  SDI  Frequency % | 0%
Good <50 14,000 62.22%
Fair 50 - 100 8,200 36.44%
Poor 100 - 150 300 1.33%
Bad >150 - 0.00%

Fig.2. SDI Frequency Distribution

The table shows that there is no significant difference between the results of IRl and SDI. For the
category of good conditions, IRI states that 64.89% roads are in Good condition, whereas 62.22%
expressed by SDI. The IRI results appear higher compared with the results of SDI. But for Fair and
Poor condition, results of IRI by 34.22% and 0.89% is lower than the results of SDI which constituted
36.44% to fair condition and 1:33% for Poor condition. There is an inconsistency between the
resulting IRI and SDI, sometimes higher, sometimes lower. This differs from the findings of Sinurat,
who is stating that the results of IRI relatively lower than the results of SDI [11].

But to know the effectiveness of IRl compared to SDI or to know is there any similarity between
the two methods, it is then performed on the comparative sample Hypothesis independent
non-parametric statistics. The test results of two mean between IRI and SDI t - Test: Paired Two
Sample for Mean is shown in Table 3 below.

Table 3. t — Test: Paired Two Sample for Mean

IRI SDI
Mean 4.368387097 55.57983871
Variance 1.7760367 795.4870705
Observations 62 62
Pearson Correlation 0.715083787
Hypothesized Mean Difference (o)
db 61
t Stat -14.78837517
P(T<=t) two-tail 7.72045E-22

In this hypothesis test, define Ho: there is no significant difference between the mean test based on
the value of the road surface roughness (IR1) with the road surface distress index (SDI), with alpha =
5%. Statistical calculation at above table shows that the p value (7.72%)> 5% and t table (1.999)> t
stat. Thus, Ho is accepted, it means that there is no difference between IRI and SDI significantly. In
other words IRI can be used as effectively as SDI. Thus, the combination use of IRI and SDI
simultaneously [3] is no longer needed for the conditions in Indonesia. As stated by David N.
Ammons and T. Dwane Brinson, it could be added here, however, that comparisons of cities across
the street condition ratings are viable when each city uses the same rating system and when the
ratings are considered approximate rather than absolute [12].
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6. Conclusion

From the discussion above it can be concluded that there is no significant difference between the
value generated by IRl or SDI. In other words, IRl can be used singly replace SDI. Despite
fluctuating results or inconsistent result between the two methods, but the difference is not significant.
For further research, it is recommended to consider the level of vehicle speed that is used to perform
measurements using the IRl method. It is intended to get more accurate results.
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