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Article Info  ABSTRACT 

Article history:  Djalaluddin Gorontalo Airport is an airport located in Tibawa District, 

Gorontalo Province. This airport has a runway measuring 2,500 x 45 meters. 

Therefore, supporting facilities are needed in the form of inspection roads with 

flexible pavements in accordance with SKEP 347/XII/1999. This study uses 

the Road Pavement Design Manual method No.03/M/BM/2024 to determine 

the thickness of the pavement. As for the budget plan, this journal uses the 2024 

Gorontalo Province HSPK and PM 78 of 2014. Based on the calculation results, 

the thickness of the flexible pavement for the inspection road at Djalaluddin 

Gorontalo Airport is 420 mm, consisting of a 50 mm thick AC-WC layer, 220 

mm thick class A LFA, and 150 mm thick class B LFA. The total cost required 
 for this inspection road work is Rp9,397,329,000.00.  
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1. INTRODUCTION 

Djalaluddin Gorontalo Airport is located in Isimu District, Gorontalo Regency, Gorontalo Province. This 

airport has a runway measuring 2,500 m x 45 m facing 09-27 and is capable of serving Boeing 737-800 NG/900 ER 

aircraft. Airlines currently operating at this airport include Garuda Indonesia, Lion Air, and Batik Air. Currently, 

Djalaluddin Airport is not equipped with inspection road facilities. In accordance with KM 52 of 2023 concerning the 

master plan for Djalaluddin Airport in Gorontalo Regency, inspection roads are an important part of the plan to 

maintain the safety of flight operations. 

This is also in line with the Regulation of the Minister of Transportation PM 33 of 2015, which states in 

Article 4 paragraph 1 point f that domestic airports must have inspection roads. Inspection roads are needed for routine 

maintenance checks, ensuring compliance with flight safety regulations, Monoarfa et al. (2024). Airport development 

is in line with a broader economic strategy, similar to the role of tourism in Gorontalo City, which increases local 

business and employment opportunities, Pala et al. (2024). Although the absence of an inspection road poses 

challenges, its future implementation could significantly improve operational safety and efficiency, ultimately 

benefiting the local economy and tourism sector. 

2. LITERATURE REVIEW 

2.1. Inspection Road 

According to SKEP 347/XII/99, an airport inspection road is a road that surrounds the airport perimeter used 

for routine facility inspections. The proposed flexible pavement inspection road consists of three parts: natural ground 

surface pavement, embankment pavement, and excavation pavement. Natural airport surfaces require sufficient load- 

bearing capacity to prevent damage to aircraft and infrastructure, Wesołowski et al. (2022). The use of geogrids can 

significantly increase the load-bearing capacity of these surfaces, ensuring rapid recovery of operational capacity, 

Wesołowski et al. (2022). Excavation sites must be carefully managed to prevent instability, which can compromise 

safety, Gkyrtis et al. (2024). Non-destructive testing methods, such as the Falling Weight Deflectometer, can help 

evaluate the condition of excavated areas and ensure they meet safety standards, Gkyrtis et al. (2024). 

2.2. Road Pavement Design Manual No.03/M/BM/2024 

The Inspection Road applies MDPJ 2024. The selection of this method is to select the thickness and hardness 

of the inspection road because there are many journals that apply this method to determine the thickness and hardness 

of the road. It is a method created by the Ministry of Public Works so that it can be applied in Indonesia. According 

to Flexible Pavement Planning, the inspection road includes all hard layers of the road, from the base soil, subbase 

layer, upper base layer, and surface layer. 
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The MDPJ 2024 method combines a mechanistic-empirical approach, ensuring that the design meets the 

safety criteria for fatigue cracking and permanent deformation, Adiman & Pranata (2024). It covers all layers of the 

road structure, including the base soil, lower and upper base layers, and surface layers, providing a holistic view of 

the integrity of the pavement, Adiman & Pranata (2024). This method also takes into account actual traffic loads, 

adjusting design parameters to reduce damage due to overloading, Erzag et al. (2024). The MDPJ method has been 

successfully applied in various case studies, demonstrating its adaptability and reliability in real-world scenarios, 

Fadilla et al. (2024). Advanced technologies, such as GPR, are being integrated to improve the accuracy of layer 

thickness assessment, further supporting the MDPJ framework, Batrakova et al. (2024). 

2.3. Design CBR 

The CBR value of the soil comes from Djalaluddin Gorontalo Airport in 2023, which was carried out to 

obtain the CBR value of the soil in the perimeter area of Djalaluddin Gorontalo Airport. To determine the characteristic 

CBR using the percentile method, because 10% of the segment data is less than or according to the percentile CBR 

value, the CBR value used is the value of the 10th percentile. Alternatively, the CBR value at the percentile is greater 

than or equal to 90% of the CBR value in the uniform section. The percentile method procedure used involves 

Microsoft Excel software, where you use the excel formula = PERCENTILE (array, k). Here, “array” refers to the 

data set, and k is the percentile. 

The CBR value is very important for designing flexible pavement systems, as it reflects the bearing capacity 

of the subsoil. Sapta et al. (2023). The CBR value can be affected by soil properties such as plasticity index and water 

content, which are important for accurate assessment. Sapta et al. (2023), Farias et al. (2024). While the percentile 

method provides a structured approach to determining CBR values, it is important to consider that variations in soil 

composition and external factors, such as seismic activity, can significantly affect the results and their application in 

real-world scenarios. Çetin et al. (2024) 

2.4. Cumulative Standard Axle Load 

The cumulative standard axle load, often referred to as Cumulative Equivalent Single Axle Load (CESAL), 

is the total axle load accumulated from design traffic on a lane during the design period and is determined as follows: 

 

ESATH – 1 = ( ∑LHRJK x VDFJK) x 365 x DD x DL... [1] 

Description : 

ESATH-1: Cumulative Equivalent Standard Axle Track Value for the First Year. 

LHRJK: Average Track Value for each type of commercial vehicle (in vehicles per day). 

VDFJK: Vehicle Damage Factor for each type of vehicle. 

DD: Directional Distribution Factor. 

DL: Lane Distribution Factor. 

CESAL : Total equivalent standard axle load during the design period 

R: Cumulative Traffic Growth Multiplication Factor. 

 

3. METHODOLOGY 

 

Figure 1. Research Design 
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4. RESEARCH RESULTS 

4.1. General Planning Overview 

Currently, Djalaluddin Airport does not have an inspection road as a security facility in flight operations. 

Inspection activities themselves temporarily use an inspection road in the form of a landfill around the fence of the 

access road from apron A to apron B, so it does not cover all parts of Djalaluddin Airport. The survey results show 

that the inspection road is still inadequate and difficult to pass during the rain, so the author plans to make a flexible 

pavement plan for the inspection road at Djalaluddin Airport, Gorontalo. 

 
4.2. Data Collection 

In the planning of flexible road construction at Djalaluddin Airport, there is supporting data obtained from 

related sources; secondary data obtained by the author are: 

1. Soil CBR data 

The CBR data for soil at Djalaluddin Airport, Gorontalo, was obtained by the author from the airport when 

conducting on-the-job training. 

2. Operational Vehicle Data 

Operational vehicle data is taken from the Aerodrome Manual of Djalaluddin Airport, Gorontalo. 

3. Daily Traffic Data 

DLH was obtained from direct observation in the field and observing the dominant vehicles passing through 

the temporary inspection road at Djalaluddin Gorontalo Airport. 

4. Unit Price 

The unit price of wages and materials uses the standard cost of Gorontalo Province for the 2024 budget year. 

 

5. DISCUSSION 

5.1. Traffic data 

The inspection road DLH at Djalaluddin Airport, Gorontalo, can be seen in the following table 1: 

 

Table 1. Inspection Road Traffic Data at Djalaluddin Airport 
Vehicle Type VLHR 

2 ton light vehicle 38 

Large vehicles 19 

Total 57 

(Source: Inspection Road Traffic Survey Results, 2024) 

 

For the Djalaluddin Airport Inspection Road, the type of village road is used because of the low daily traffic 

and also the traffic growth in accordance with the 2024 MDPJ. The following planning related to inspection road 

traffic at Djalaluddin Airport, Gorontalo, can be seen in the following table 2: 

 

Table 2. Inspection Road Traffic Planning Data 

 
Data Description 

Road type Village 

Planned Age (UR) 20 Years 

Traffic Growth (i) 1% 

Vehicle Distribution one lane two way 

 

(Source: Ministry of PUPR; Bina Marga, 2024) 

 

5.2. Determining the VDF Value 

Each vehicle on the Djalaluddin Airport inspection road is classified as follows: 

a) Light heavy vehicles 2 tons are classified as classes 2, 3, and 4. 

b) Large buses are classified as 5B 

 

After classifying vehicles on the Djalaluddin Airport inspection road, the VDF value for each commercial 

vehicle is determined based on the following table: 
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Table 3. VDF Value of Each Type of Vehicle at Djalaluddin Airport 

 

 

 

 

 

 

(Source: Ministry of PUPR; Bina Marga, 2024) 

Based on the VDF table above, the calculation results are: 

a. 2-ton light vehicles are classified as 2, 3, 4 with a VDF value of 5 (normal). 

b. Large buses are classified as 5B with a VDF value of 4 (normal) 1.2 and VDF 5 (normal) 1.3. 

 

5.3. Determining Traffic Growth Factor 

To determine the traffic growth factor during the normal load period during the design life (20 years), based 

on the following formula: 

 

 
5.4. Determining the Lane Factor Distribution (DL) 

The lane distribution factor can be determined based on table 4 as follows: 

 

Table 4. Lane Distribution Factor of Djalaluddin Airport Inspection Road  

number of lanes in each 

direction 

Commercial vehicles on 

design lanes (% of 

commercial vehicle 
population) 

1 100 

2 80 

3 60 

4 50 

(Source: Ministry of PUPR; Bina Marga, 2024) 

From the table above, the value of the distribution factor for a 1-lane, 2-way road can be determined to be = 

100% or DL = 1. 

 

5.5. Determining the Direction Factor Distribution (DD) 

According to the 2024 Bina Marga Design Manual, for two-way roads, the distribution factor is 0.5. 

5.6. Cumulative Standard Axle Load (CESAL) 

Determination of the equivalent standard axle load (ESA) uses formula 1, which is listed above. From the 

calculation results above, the cumulative value of the single axle load equivalent (CESAL) during the design life (20 

years) is obtained in table 5. 

 

Table 5. Accumulated value of axle load during the standard equivalent design life 

Type Vehicle LHR 2024 LHR 2044 VDF 4 VDF5 ESA 4 ESA 5 

(1) (2) (3) (4) (5) (6) (7) 

Light vehicles 2 tons 38 46,4 0 0 0 0 

Large Bus 19 23,2 1,2 1,3 111.699 121.007 

Total CESAL 111.699 121.007 

(Source: CESAL Calculation Results using Excel) 
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(3) = (2) x (1+0.01)^20 

(4) and (5) from table 3 

(6) = (3) x (4) x 365 x 0.50 x 1 x R(2024-2044)* 

(7) = (3) x (5) x 365 x 0.50 x 1 x R(2024-2044)* 

 

5.7. Pavement Type Determination 

The number of vehicles, anticipated service life, and road foundation conditions all play a role in selecting a pavement. 

Table 6 can be used to select a CESAL5 pavement type. For a 20-year plan, the total CESAL4 value is 121,007, as 

calculated in table 5 
Table 6. Selection of Pavement Type 

 
(Source: Ministry of PUPR; Bina Marga, 2024) 

Based on table 6, the type of pavement for the CESAL5 value of the Djalaluddin Airport inspection road is 

in the range of 01-0.5 million ESA5, so the AC WC (asphalt concrete) pavement structure is selected in design chart 

7 (ESA 4). 

 
5.8. Planned Foundation Design 

To determine the foundation design of the Djalaluddin Gorontalo Airport inspection road plan, CBR data 

that has been tested using the tool is required, and the data will determine the characteristic CBR value to be adjusted 

to the minimum foundation design. The following is the characteristic CBR from the Djalaluddin Airport inspection 

road location: 
Table 7. CBR characteristics of the Djalaluddin Airport planned inspection road 

(Source: Results of CBR characteristic calculations using Excel) 

 

Determination of the foundation using the 2024 highway design method is emphasized on the existing 

subgrade conditions and the CESAL5 value. Next, after the CESAL5 value and the CBR value of the basic soil 

characteristics are known to be 7.01%, the determination of the foundation is based on table 8: 
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Table 8. Minimum Road Foundation Design on Inspection Roads 

(Source: Ministry of PUPR; Bina Marga, 2024) 

It can be seen from table 8 that if the CBR value of the basic soil reaches 6% or more, no soil improvement 

is required before carrying out paving work. 

 

5.9. Pavement Thickness Design 

Referring to the results of the CESAL4 calculation, the selection of the type of pavement used, namely design 

chart 7, is found in Bina Marga 2024, which is shown in table 9. 

Table 9. Flexible Pavement Design on the Djalalauddin Airport Inspection Road 

(Source: Ministry of PUPR; Bina Marga, 2024) 

 

Based on table 4, original soil stabilization is not required because the CBR value at the Djalaluddin Airport 

inspection road location is > 6%, so the following results are obtained: 

1) AC WC: 50 mm 

2) LFA Class A: 220 mm 

3) LFA Class B: 150 mm 

 

5.10. Pavement Thickness Design 

 
Figure 2. Flexible Pavement Design for the Djalalauddin Airport Inspection Road 

(Source: Author's Processed Results, 2024) 

 
5.11. Budget Plan 

The thickness of the road pavement layer is then calculated using the HSPK of Gorontalo Province in 2024 

and PM 78 of 2014. The results of the calculation of the Djalaluddin Gorontalo Airport Budget Plan for Road 

Inspection Planning are as follows: 
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Table 10. Budget Plan (RAB) for Djalaluddin Airport Inspection Road 
 

 

(Source: Author's Processed Results, 2024) 

The Djalaluddin Gorontalo Airport Inspection Road Work has a dimension of 5 meters wide and 6,200 meters 

long inspection road work. The final results of the calculation of the Budget Plan (RAB) that have been carried out 

resulted in a total cost of Rp9,397,329,000.00. 

 
6. CONCLUSION AND RECOMMENDATION 

In accordance with the results of the calculations and analyses that have been carried out previously, the 

following conclusions can be drawn: 

1. The results of the inspection road pavement structure planning using flexible pavement types using the MDPJ 

2024 method are as follows: Surface course: LASTON AC-WC, Base course: LFA class A; subbase course: 

LFA class B. 

2. The results of the inspection road pavement thickness calculation obtained using the MDPJ 2024 method are: 

surface course: 50 mm, base course: 220 mm, subbase course: 150 mm. 

3. The flexible pavement thickness design used for the inspection road at Djalaluddin Gorontalo Airport is 

LASTON AC-WC with a thickness of 50 mm, LFA class A with a thickness of 220 mm, and LFA class B with 

a thickness of 150 mm. 

4. The budget plan for the construction of the inspection road at Djalaluddin Gorontalo Airport is IDR 

9,397,329,000.00. 

In the implementation of realizing flexible pavement of inspection road to maximize our plan, we suggest that if 

the inspection road planning is carried out in a different year from the initial plan, the manager should conduct a 

review of the basic unit price in the related area. This is to ensure that the manager obtains the latest basic unit price 

in accordance with the plan that has been analyzed. 

 
FURTHER RESEARCH 

Further research can take into account the geometric factors on the inspection road in order to adjust the land 

contour at the inspection road construction location. 

This research uses a research and development approach to develop new tools through a design, manufacturing, and 
testing process. 
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