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Abstract. Road maintenance information system in Geographic Information Sys-
tems (GIS) is able to give the maximum contribution to the inventory, planning, and
road handling. By using Geographic Information Systems, the data that have been
obtained can be shown directly by their location in the field. It also can be used to
determine the condition of the damaged roads The damaged roads data can be used
for decision making in road handling by identifying the needs of the data, making
the data model, and creating a road maintenance management information system.
By using it, we can create priority scale in road improvements. Road damage assess-
ment methods at Palembang — Betung road refers to Pavement Condition Index
(PCI). The road inspection was done by observing the type of road damage and con-
ducting extensive measurements of the road damage. The process of preparing a
conceptual model used entity relationship diagram (ER Diagram) model by connect-
ing spatial data using MapInfo program and connecting textual data using MS Ac-
cess program. This research comprises three (3) entities. They are Road path entities,
Road Segment (KM), and road damage points. The result of the study is 33,27 %
damaged roads caused by the release of the granules. The road segments that need
to be given high priority road improvements, refers to the lowest PCL score, is
13+000 — 14+000 segment (KM). It is caused by high level (H) damaged. By ob-
serving, it is needed Rp. 1.461.140.293,00 for that road improvements.
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Planning in construction without Maintenance adequate road maintenance is absolutely
necessary to maintain pavement conditions that are able to serve traffic loads as planned.
That is able to serve the traffic load as planned [1], [2]. A detailed road information system
to support the identification of road defects and their maintenance management has not
yet been developed. The need for a road maintenance management information system is
necessary to be able to identify the type of damage, the type of handling and the amount
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of costs required [3]. Information on pavement damage needs to be done in order to assess
how much maintenance costs are needed [4].

Palembang - Betung is one of the roads that plays a very important role as an economic
artery in South Sumatra Province, so it requires maintenance and handling of road damage
to improve road conditions to keep it steady. The problem in this research is that an effec-
tive and efficient road maintenance management information system database structure
has not been formed to help provide road damage information in determining the priority
scale of road hand [5], In fulfilling the needs of this information system, it is necessary to
identify data requirements, create data models, and create a road maintenance management
information system [6], A good information system can serve the information needs of
each functional unit at all levels of management activities, the type of decision-making
that has differences depending on the level of management activities [7], [8].

An information system that in addition to performing all the transaction processing re-
quired by an organisation, also provides information support and processing for manage-
ment functions and decision-making processes [9]. Management Information System
(MIS) as an information-generating system that supports a group of managers representing
an organisational unit such as a management level or a functional area [10]. According to
[11], geographic data is part of spatial (spatial or containing information about an object
located on the earth's surface with information about the description (attributes) that cor-
respond to its position on the earth's surface. Spatial approaches using maps and geo-
graphic information systems, have seen limited application to date. However, the integra-
tion of spatial data is feasible and relevant, given that roads are inherently linked to spatial
dynamics, particularly in relation to patterns of human mobility [12]. GIS applications can
display, manipulate and analyze data in this case road damage data [4].

A Geographic Information System (GIS) can be described as a tool for managing spatial
data, encompassing the functions of data input, storage, retrieval, processing, analysis, and
visualization of geo-referenced information, all of which support informed decision-mak-
ing in the planning and maintenance of road infrastructure. The road maintenance man-
agement information system by applying the Geographic Information System (GIS) pro-
gramme will produce information about roads implemented in road maintenance displayed
in the form of spatial data and textual data [13], [14].

According to the Department of Public Works [15] on Provincial Road Maintenance
guidelines. Road maintenance has three main objectives:

1. To protect the road surface and structure and to reduce the extent of road deterioration, thereby
extending its useful life.

2. To minimise the cost of operating vehicles on the road by making the road surface smooth and
comfortable.

3. Keeping the road in a solid and safe state, thus providing safety for vehicles and providing
reliable transport service conditions.

According to [16], the type and level of pavement damage for highways can be divided
into: crocodile crack damage, fatness, checkered cracks, curling, collapse, longitudinal
and transverse cracks, patching, wear, grain release and weathering, groove damage, soar-
ing and sloughing, potholes, peeling. Pavement damage refers to the deterioration of the
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pavement surface, which may result from various factors including traffic loading, envi-
ronmental conditions, construction deficiencies, or a combination of these influences [17],
[18].

a. Severity Level

The damage levels used in the PCI calculation are low severity level (L), medium se-
verity level (M), and high severity level (H).

b. Calculation of Pavement Condition Assessment

PCI is one way to prioritize road maintenance [19]. The Pavement Condition Index
(PCI) is widely used to assess the condition of damage by means of a visual survey [20]
The calculation used to determine PCI is as follows:

1. Density, Density or damage density is the percentage of the total area or length of a

type of damage to the area or length of the road section measured in m2 or metres of

length.
Density= ﬂxloo%. 1
As
Atau
Density= E x100% 2)
As

2. Deduct Value refers to the reduction score assigned to each type of pavement dam-
age, determined based on the correlation between the extent (density) and severity of
the damage as illustrated in the deduct value curve.

3. Total Deduct Value (TDV) represents the cumulative deduction score, calculated by
summing the individual deduct values associated with all identified damage types
and severity levels within a given study unit.

4. Corrected Deduct Value (CDV), The CDV value is obtained from the relationship
curve between the TDV value and the Corrected Deduct Value (CDV) value by se-
lecting the curve curve that matches the number of individual deduct value values
that have a value greater than 2.

5. Pavement Condition Index (PCI) value, If the CDV value is known, the PCI value
for each segment unit can be known using the formula:

PCI = (s) = 100 — CDV 3)
pc1 = 2PCIG) )
N

6. Classification of Pavement Quality, The (PCI) value obtained is then used to assess
the classification of pavement quality. The distribution of pavement condition values
can be classified into excellent, very good, good, fair, poor, very poor and failed
ratings.

7. Prioritisation of defects. The pavement condition value for each segment unit ob-
tained can then be used to determine the priority of damage handling by prioritising
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damage handling on the pavement that has the smallest pavement condition value
first.

2 Methodology

Pavement condition data obtained in the field visually and analyzed with the calculation
steps in the PCI method as follows:
1. Calculating Density or damage density which is the percentage of damage area to
the study unit area.
. Calculate the total deduct value (TDV) for each research unit.
. Calculating the corrected deduct value (CDV) for each research segment.
. Calculating the pavement condition index (PCI) value for each research segment.
. Calculate the average PCI value of all research segments on the road segment under
study to obtain the PCI value of the road segment.
6. Determine the pavement condition value using the PCI value.
7. Prepare a Cost Budget Plan to calculate the cost of repairs for each segment.
From the analysis results, a Segment PCI value and a Cost Budget Plan are obtained
which are used to prioritize the repair of pavement damage that occurs, then create a da-
tabase with the following database model design steps:
1. Create a database conceptual model by identifying functions and data requirements
to support the design or creation of a conceptual model.
2. Create or design relationship logic between data tables.
3. The physical data model is a stage for making physical designs, applying data and
database models in accordance with the software used, namely MapInfo and MS
Acces.

[T VS I NS

3. Result and Discussion

Pavement Condition Value (PCI) for each road segment and average PCI value (overall
pavement condition value) on the Km. 13 + 050 - Km. 32 + 990 is as shown in Figure 1.
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Figure 1. Graph of PCI Values

Comparison of PCI values on the Palembang - Betung Road section (km. 13 + 050 -
km 32 + 990) in Figure 2.
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Figure 2. PCI rating comparison
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The dominant type of damage is grain detachment damage at 33.48% of the total area
as shown in Figure 3.

Grafik Jenis Kerusakan
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Figure 3. Extent of damage
Pavement conditions that have been damaged should be repaired immediately. The re-
pair method used must be adjusted to the type of damage so that it is expected to improve

the quality of the pavement.

Table 1. Table captions should be placed above the tables.

Type of drainage Demage Levels Proposed Repair
Addition at all depths

Surface addition

Never been repaired

Full-depth patching

Surface patching

Surface patching/whole depth
Surface Patching

Surface patching

Surface sealing

Surface treatment

Surface treatment

Overlay

Overlay

No need to repair

Crack Sealing

Crack Sealing

Surface Patching

Crack Closure

Crack Sealing

Crack Patching

Crack Closure

Crack sealing

Unloading and surface patching.
Dismantling and surface patching
No need to repair yet

Perforated

Alligator Crack

Collapse

Grain Release

Flaking

Checkered Cracks

Transverse Cracks

Longitudinal Cracks

Patches
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Based on the cost calculation, the total cost to handle the repair of the Palembang - Betung
road section Km. 13 - Km 32 is Rp. 1,461,140,293.00. The priority of road maintenance
work implementation is assessed from the most severe damage (the smallest PCI value).

In decision making and assessment of pavement condition (PCI) can be taken after
ranking the total PCI value. Segments that have a very low PCI value or are top ranked for
treatment as shown in Figure 4.
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Figure 4. Sorting data with SQL Select

And the results can be seen in the visualisation of Figure 5, in the figure it can be seen
that the column of the number of values has been sorted from the smallest to the largest
value.
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Figure 5. The result of data sorting

Based on the compiled database, the Road Maintenance Management Information Sys-
tem application can be carried out, to obtain information about the type of road damage
and then can be used to make decisions on which type of damage should be handled first
based on the availability of funds, namely by Querry analysis of the compiled database

model as shown in Figure 6.
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Figure 6. Display of the price amount selection query
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The results can be seen in the visualisation in Figure 7 below, where the sum of prices
column can be seen.
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Figure 7. Price amount selection sorting result

Conclusion

From the results of calculations and analyses using the PCI method, it can be concluded
as follows:
1. This Road Maintenance Management Information System can store data and infor-

(1]
[12]

mation about the type of road damage, the value of road conditions and the amount
of costs required so that road damage data can be organised and stored neatly in the
database.

. The type of damage that occurs most is the type of grain release damage with a dam-

age area of 33.27%.

. The road segment that needs to get the highest priority for road repair refers to the

lowest Pavement Condition Index (PCI), namely segment (Km) 13+000 - 14+000
due to the damage that occurs on average damage with the High (H) class.

. The average PCI value on the Palembang-Betung road section is 79.8 with a very

good rating.
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