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Abstract 

 

Level crossings require pavement surfaces that provide a smooth and stable transition between the roadway 

and railway tracks. In practice, asphalt and precast concrete panels, commonly referred to as Concrete Level 

Crossing (CLC), are used as pavement systems at level crossings in Indonesia. Differences in pavement 

characteristics may influence the speed behavior of vehicles approaching and traversing the crossing. This 

study evaluates vehicle speed and deceleration characteristics at level crossings with asphalt and CLC 

pavement on two-lane, two-way rural roads in West Java, Indonesia. Field observations were conducted at 

JPL 40 on Jalan Raya Cibadak–Sukabumi, which uses CLC pavement, and JPL 118 on Jalan Mohamad Toha, 

Parung Panjang, which uses asphalt pavement. Vehicle speeds were recorded at three observation points 

located 100 m and 50 m before the crossing and at the crossing itself. Four vehicle categories were analyzed: 

motorcycles, passenger cars, medium trucks, and heavy trucks. The results show that vehicles at the CLC 

crossing generally recorded higher speeds at the crossing point than vehicles at the asphalt crossing. At point 

C, the average speeds for motorcycles, passenger cars, medium trucks, and heavy trucks were 26.27, 24.07, 

28.48, and 23.90 km/h, respectively, at the CLC crossing, compared with 19.59, 20.76, 21.66, and 20.42 km/h 

at the asphalt crossing. Deceleration characteristics varied according to vehicle type and observation zone. 

These findings indicate that pavement type is associated with differences in vehicle speed behavior at level 

crossings and should be considered in the evaluation of crossing pavement performance. 
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INTRODUCTION 
 

Level crossings are critical interfaces 

between road and railway infrastructure 

because two transportation systems with 

different operating characteristics intersect at 

the same elevation. The condition of the road 

surface at a level crossing is therefore 

important not only for the durability of the 

crossing facility but also for the comfort and 

continuity of road traffic. Inadequate pavement 

conditions, differences in elevation between 

the roadway and railway track, and unstable 

pavement surfaces may affect vehicle 

movement and contribute to traffic safety 

problems. A study of level crossings in the 

Greater Bandung area, for example, identified 

pavement and elevation conditions as 

important technical aspects requiring attention 

in the improvement of level crossing 

performance [1]. 

The pavement structure at a level 

crossing is subjected to repeated loading from 

road vehicles while also interacting with the 
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railway track structure. Consequently, the 

pavement at the crossing may require different 

structural characteristics from those of the 

adjacent roadway. Previous work on level 

crossing pavement in Indonesia has noted that 

conventional flexible asphalt pavement is 

susceptible to surface deterioration and that a 

stronger rigid pavement structure can be 

considered at the crossing area [2]. The use of 

concrete pavement at level crossings has 

subsequently received attention as an 

alternative because it can provide a more stable 

crossing surface and can be designed 

specifically to accommodate the interaction 

between road and railway infrastructure. 

One of the concrete pavement systems 

applied at Indonesian level crossings is the 

Concrete Level Crossing (CLC), which uses 

precast concrete panels installed in the crossing 

area. CLC has been investigated not only from 

the perspective of structural performance but 

also in relation to its suitability for traffic 

loading and service life. A recent study at JPL 

317 on the Lamongan–Babat railway line 

evaluated the reliability and deformation 

behavior of CLC panels under combined 

railway and road loading, demonstrating the 

growing application of CLC as an alternative 

crossing pavement system in Indonesia [3]. 

(a)                         (b) 
Figure 1. Pavement conditions at 

the study level crossings: (a) asphalt 
pavement; (b) Concrete Level 

Crossing (CLC). 
Although pavement condition and 

structural reliability are important, the response 

of road users to different crossing surfaces is 

also relevant. The pavement surface forms part 

of the immediate driving environment through 

which vehicles approach and pass the railway 

tracks. Changes in surface condition, elevation, 

and perceived crossing smoothness may be 

reflected in vehicle speed and deceleration 

behavior. Vehicle speed is particularly 

important because it represents one of the 

observable characteristics of traffic behavior 

when approaching a crossing. A comparison of 

speed profiles at different pavement conditions 

can therefore provide additional information 

for evaluating the operational characteristics of 

level crossings. 

Previous studies in Indonesia have 

examined level crossing conditions, traffic 

performance, pavement reliability, and 

structural behavior. However, these studies 

have generally focused on crossing safety, 

traffic congestion, pavement condition, or 

structural performance rather than directly 

comparing vehicle speed behavior between 

asphalt and CLC pavement under field 

conditions [4], [5]. This leaves a practical gap 

concerning how vehicles of different classes 

respond when approaching and traversing level 

crossings with different pavement surfaces. 

Such information is relevant because the 

response may not be uniform across vehicle 

categories. Motorcycles, passenger cars, 

medium trucks, and heavy trucks have different 

dimensions, operating characteristics, and 

interactions with the pavement surface. 

This study addresses that gap by 

comparing vehicle speed and deceleration 

characteristics at two rural two-lane, two-way 

(2/2 UD) level crossings in West Java, 

Indonesia. The study locations were selected at 

JPL 40 on Jalan Raya Cibadak–Sukabumi, 

which uses CLC pavement, and JPL 118 on 

Jalan Mohamad Toha, Parung Panjang, which 

uses asphalt pavement. The two locations were 

selected because their road geometry and 

traffic volumes were considered sufficiently 

comparable for a field-based comparative 

analysis. The original field survey recorded 

vehicle speeds at three observation points: 100 

m before the crossing (point A), 50 m before 

the crossing (point B), and at the crossing 

(point C). Four vehicle categories were 

considered: motorcycles, passenger cars, 

medium trucks, and heavy trucks. The field 

survey design and locations are documented in 

the original study.  

The objective of this study is to evaluate 

and compare vehicle speed and deceleration 

characteristics at level crossings with asphalt 

and CLC pavement. The analysis focuses on 

changes in vehicle speed between the 

observation points and differences among 
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vehicle categories. By examining both speed 

and deceleration, the study provides a more 

detailed description of vehicle behavior at the 

crossing than a comparison based only on 

average crossing speed. The findings are 

expected to contribute to the practical 

evaluation of pavement treatment at level 

crossings, particularly for rural road sections 

where road and railway infrastructure directly 

interact [6], [7]. 

 

METHOD 
 

Study Locations 

The study was conducted at two level 

crossings located on two-lane, two-way (2/2 

UD) rural roads in West Java, Indonesia. The 

first site was JPL 40 on Jalan Raya Cibadak–

Sukabumi, Sukabumi Regency, where the level 

crossing uses a Concrete Level Crossing (CLC) 

pavement system. The second site was JPL 118 

on Jalan Mohamad Toha, Parung Panjang, 

Bogor Regency, where the level crossing uses 

asphalt pavement. The two locations were 

selected because they have comparable road 

and traffic characteristics, allowing a field-

based comparison of vehicle speed behavior 

under different pavement conditions [8].  

The geometric characteristics of the 

two locations are relatively similar. Both road 

sections have straight horizontal alignment, 

zero-grade vertical alignment, and no 

significant side friction. The road widths are 

9.3 m at JPL 40 and 9.6 m at JPL 118. The main 

difference considered in this study is the 

pavement type at the level crossing, namely 

CLC at JPL 40 and asphalt at JPL 118.  

 

 
                  (a)                             (b) 

 

Figure 2. Study locations: (a) JPL 40 

with CLC pavement; (b) JPL 118 with 

asphalt pavement. 

Traffic and Geometric Characteristics 

Traffic volume data were collected at 

both study locations to characterize the traffic 

conditions during the observation period. The 

survey covered the period from 06:00 to 18:00 

and classified vehicles into motorcycles, 

passenger cars, medium trucks, buses, and 

heavy trucks. The observed hourly traffic 

volumes at JPL 40 ranged from 1,345 to 2,009 

vehicles per hour, while those at JPL 118 

ranged from 1,063 to 1,982 vehicles per hour. 

The traffic composition and hourly variation 

were considered when evaluating the 

comparability of the two study sites [4], [9], 

[10].  

For the comparative analysis, 

particular attention was given to the geometric 

characteristics of the road sections. Both 

locations have straight horizontal alignment, 

zero-grade vertical alignment, and no side 

friction. The road widths are 9.3 m at JPL 40 

and 9.6 m at JPL 118. These similarities 

provide a basis for comparing vehicle speed 

characteristics between the two pavement 

conditions, although the study remains a field 

comparison between two different sites rather 

than a controlled experimental test.  

Table 1. Geometric characteristics of 
the study locations 

CHARACTERISTIC JPL 40 JPL 118 

Pavement Type CLC Asphalt 

Road Width 9.3 m 9.6 m 

Horizontal Alignment Straight Straight 

Vertical Alignment 
Zero 

grade 

Zero 

grade 

Side Friction None None 

Source: Field survey, 2026. 

Vehicle Speed Measurement 

Vehicle speed was measured using a 

Bushnell Velocity 101911 radar gun, which 

operates using Doppler radar technology. The 
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instrument was used to record the 

instantaneous speed of passing vehicles at 

predefined observation points. The original 

field survey also used supporting equipment 

including data recording forms or applications, 

reflective safety vests, a measuring tape or 

laser distance meter, and a time recorder.  

Three observation points were 

established along the vehicle approach to each 

level crossing. Point A was located 

approximately 100 m before the crossing, point 

B was located 50 m before the crossing, and 

point C was located at the level crossing itself. 

These points represent the approach, 

deceleration, and crossing zones, respectively. 

Vehicle speeds were recorded under 

unobstructed roadway conditions. 

 

Figure 3. Vehicle speed observation 
points at the level crossing. 

Vehicle Classification and Data Collection 

Four vehicle categories were 

considered in the speed analysis: motorcycles, 

passenger cars, medium trucks, and heavy 

trucks. The same vehicle classification was 

applied at both study locations to maintain 

consistency in the comparison. For each 

vehicle category, the observed speeds at points 

A, B, and C were used to determine the average 

speed at each observation point. 

The field data were subsequently 

grouped according to location, vehicle 

category, and observation point. The resulting 

average speed data were used to describe the 

vehicle speed profile from the approach zone 

through the deceleration zone to the crossing 

zone [11], [12], [13] [14]. The original dataset 

reports average speeds for all four vehicle 

categories at the three observation points for 

both JPL 40 and JPL 118.  

 

Deceleration Analysis 

Vehicle deceleration was calculated to 

quantify the reduction in speed between 

consecutive observation points. Before the 

calculation, vehicle speeds recorded in km/h 

were converted to m/s. The deceleration 

magnitude was calculated using the uniformly 

accelerated motion relationship: 

 

where: 

𝑎 = deceleration magnitude (m/s²); 

𝑣𝑜 = initial speed at the beginning of the 

observation segment (m/s); 

𝑣𝑡 = speed at the end of the observation 

segment (m/s); and 

𝑠 = travel distance between the two observation 

points (m). 

The calculation was applied to two 

observation segments: A–B, representing the 

deceleration zone, and B–C, representing the 

crossing zone. Each segment has a distance of 

approximately 50 m. The original study used 

the same GLBB-based approach after 

converting speed from km/h to m/s.  

Statistical Analysis 

A Kolmogorov–Smirnov normality 

test was applied to evaluate whether the 

observed vehicle-speed data followed an 

approximately normal distribution. The 

significance level was set at α = 0.05. The null 

hypothesis was accepted when the calculated 

maximum deviation (𝐷𝑚𝑎𝑥) was lower than the 

critical value (𝐷𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙), or when the 

corresponding p-value exceeded the 

significance level. The original analysis 

reported that all evaluated speed datasets 

satisfied the normality criterion, with the 

calculated 𝐷𝑚𝑎𝑥 values lower than their 

respective critical values [15], [16].  

Vehicle speed 

data collection 

point 
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The normality assessment was 

conducted for each vehicle category and 

observation point at both study locations. The 

test results were used as a prerequisite for 

subsequent comparative statistical analysis of 

vehicle speed between the two pavement 

conditions. 

 

Data Analysis Framework 

The analysis followed four sequential 

steps. First, the observed vehicle-speed data 

were grouped according to pavement type, 

vehicle category, and observation point. 

Second, the average vehicle speed at points A, 

B, and C was calculated to describe the speed 

profile approaching and traversing each level 

crossing. Third, the normality of the speed data 

was evaluated using the Kolmogorov–Smirnov 

test. Finally, vehicle deceleration was 

calculated for the A–B and B–C segments and 

compared between the asphalt and CLC 

crossings for each vehicle category [15]. 

The analytical framework was 

designed to identify whether differences in 

pavement type were accompanied by 

differences in vehicle speed and deceleration 

behavior. Because the comparison involved 

two field locations rather than a controlled 

laboratory experiment, the results are 

interpreted as observed differences between the 

two crossing conditions, rather than as a direct 

causal effect of pavement material alone [17]. 
 

RESULTS AND DISCUSSION 
 

Vehicle Speed Characteristics 

The observed vehicle speeds at the 

three observation points are presented in Table 

2. Point A represents the initial approach zone, 

point B represents the deceleration zone, and 

point C represents the crossing zone. Overall, 

vehicle speed decreased progressively from 

point A to point C at both study locations. This 

pattern indicates that vehicles generally 

reduced their speed as they approached and 

entered the level crossing. 

At the asphalt crossing (JPL 118), the 

average speed decreased from 29.54 to 19.59 

km/h for motorcycles, from 33.75 to 20.76 

km/h for passenger cars, from 35.20 to 21.66 

km/h for medium trucks, and from 32.65 to 

20.42 km/h for heavy trucks between points A 

and C. The corresponding reductions were 

therefore 9.95, 12.99, 13.54, and 12.23 km/h, 

respectively.  

At the CLC crossing (JPL 40), the 

average speed also decreased from point A to 

point C. Motorcycle speed decreased from 

36.29 to 26.27 km/h, passenger-car speed from 

34.63 to 24.07 km/h, medium-truck speed from 

34.52 to 28.48 km/h, and heavy-truck speed 

from 34.73 to 23.90 km/h. The corresponding 

reductions were 10.02, 10.56, 6.04, and 10.83 

km/h.  

The speed profile shows that the 

largest reduction at the asphalt crossing 

occurred for medium trucks, while the 

reduction for medium trucks was substantially 

smaller at the CLC crossing. This difference is 

reflected in the speed recorded at point C, 

where medium trucks at the CLC crossing 

maintained an average speed of 28.48 km/h 

compared with 21.66 km/h at the asphalt 

crossing. The original study similarly 

identified point C as the location with the 

lowest observed speed at both crossings. 

 

 
Table 2. Average vehicle speed at the three observation points 

Vehicle Type Pavement Point A (Km/H) Point B (Km/H) Point C (Km/H) 

Motorcycle Asphalt 29.54 25.47 19.59 

Passenger Car Asphalt 33.75 27.86 20.76 

Medium Truck Asphalt 35.20 29.87 21.66 

Heavy Truck Asphalt 32.65 27.81 20.42 

Motorcycle Clc 36.29 33.28 26.27 

Passenger Car Clc 34.63 30.32 24.07 
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Medium Truck Clc 34.52 31.68 28.48 

Heavy Truck Clc 34.73 28.63 23.90 

Source: Field survey, 2026. 

Figure 4. Average vehicle speed profiles at the asphalt and CLC level crossings. 

Comparison of Speed at the Crossing Point 

A direct comparison of vehicle speeds 

at the crossing point provides a clearer 

indication of the difference between the two 

pavement conditions. As shown in Table 3, the 

average speed at point C was higher at the CLC 

crossing for all four vehicle categories. The 

difference was 6.68 km/h for motorcycles, 3.31 

km/h for passenger cars, 6.82 km/h for medium 

trucks, and 3.48 km/h for heavy trucks. 

The largest absolute difference 

occurred for medium trucks, with a difference 

of 6.82 km/h, followed closely by motorcycles 

with a difference of 6.68 km/h. In relative 

terms, the CLC crossing recorded 

approximately 34.10% higher motorcycle 

speed and 31.49% higher medium-truck speed 

than the asphalt crossing. Passenger cars and 

heavy trucks showed smaller relative 

differences of approximately 15.94% and 

17.04%, respectively. 

These results indicate that the 

difference in crossing speed was not uniform 

across vehicle categories. The larger 

differences observed for motorcycles and 

medium trucks suggest that vehicle response at 

the crossing may vary according to vehicle 

type. Nevertheless, because the comparison 

was conducted at two different field locations, 

the observed differences should be interpreted 

as differences between the two crossing 

conditions, rather than as evidence that 

pavement material alone directly caused the 

change in speed. 

 

 

Table 3. Average speed difference at the crossing point 

Vehicle Type 
Asphalt, C 

(Km/H) 

Clc, C 

(Km/H) 

Difference 

(Km/H) 

Clc Relative To 

Asphalt 

Motorcycle 19.59 26.27 +6.68 +34.10% 

Passenger Car 20.76 24.07 +3.31 +15.94% 
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Medium 

Truck 
21.66 28.48 +6.82 +31.49% 

Heavy Truck 20.42 23.90 +3.48 +17.04% 

Source: Calculated from field survey data. 

 

Speed Reduction Between Observation 

Points 

The changes in speed between 

consecutive observation points provide 

additional information about the location of the 

main speed reduction. At the asphalt crossing, 

the speed reduction during the B–C segment 

was greater than during the A–B segment for 

all vehicle categories. The B–C reduction 

reached 8.21 km/h for medium trucks and 7.39 

km/h for heavy trucks. This indicates that the 

largest reduction in speed at the asphalt 

crossing occurred closer to and within the 

crossing zone. 

A similar pattern was observed for 

motorcycles and passenger cars at the CLC 

crossing, where the reduction in the B–C 

segment was greater than that in the A–B 

segment. However, medium trucks showed 

only a 3.20 km/h reduction in the B–C 

segment, considerably lower than the 8.21 

km/h observed for medium trucks at the asphalt 

crossing. Heavy trucks showed a different 

pattern, with a larger speed reduction during 

A–B than during B–C. These variations 

demonstrate that vehicle speed response is 

dependent not only on the crossing condition 

but also on vehicle category and the specific 

approach segment. 

 

Asphalt — JPL 118 

Vehicle 
A–B 

Reduction 

B–C 

Reduction 

Motorcycle 4.07 Km/H 5.88 Km/H 

Passenger 

Car 
5.89 Km/H 7.10 Km/H 

Medium 

Truck 
5.33 Km/H 8.21 Km/H 

Vehicle 
A–B 

Reduction 

B–C 

Reduction 

Heavy 

Truck 
4.84 Km/H 7.39 Km/H 

 

CLC — JPL 40 

Vehicle 
A–B 

Reduction 

B–C 

Reduction 

Motorcycle 3.01 Km/H 7.01 Km/H 

Passenger 

Car 
4.31 Km/H 6.25 Km/H 

Medium 

Truck 
2.84 Km/H 3.20 Km/H 

Heavy 

Truck 
6.10 Km/H 4.73 Km/H 

 

Normality Test 

The Kolmogorov–Smirnov test was 

used to assess the distribution of the observed 

vehicle-speed data before conducting the 

comparative analysis. The results are presented 

in Table 4. The values for all vehicle categories 

and observation points were lower than their 

corresponding critical values. For example, at 

JPL 118, the values for motorcycles at points 

A, B, and C were 0.105, 0.086, and 0.115, 

respectively, compared with a critical value of 

0.134. Similar relationships were observed for 

the other vehicle categories and at the CLC 

location.  

The normality results therefore 

indicate that the observed speed datasets 

satisfied the normality criterion used in the 

original analysis. This provides a statistical 

basis for proceeding with comparative analysis 

of the speed characteristics between the two 

crossing conditions. 

 

 

Table 4. Kolmogorov–Smirnov normality test results 

Pavement Vehicle Type Dmax At A Dmax At B Dmax At C Dcritical 

Asphalt Motorcycle 0.105 0.086 0.115 0.134 

Asphalt Passenger Car 0.041 0.110 0.123 0.144 
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Asphalt Medium Truck 0.071 0.105 0.139 0.155 

Asphalt Heavy Truck 0.202 0.204 0.121 0.259 

Clc Motorcycle 0.125 0.110 0.120 0.129 

Clc Passenger Car 0.133 0.059 0.102 0.144 

Clc Medium Truck 0.084 0.078 0.076 0.171 

Clc Heavy Truck 0.080 0.095 0.092 0.210 

Source: Statistical analysis, 2026. 

Deceleration Characteristics 

The calculated deceleration values are 

presented in Table 5. The results show that the 

magnitude of deceleration varied among 

vehicle categories and between the two 

observation segments. At the asphalt crossing, 

the highest deceleration in the A–B segment 

was recorded for passenger cars at 0.29 m/s², 

followed by medium trucks at 0.27 m/s². In the 

B–C segment, medium trucks recorded the 

highest deceleration at 0.33 m/s², while 

motorcycles recorded the lowest value at 0.21 

m/s².  

At the CLC crossing, the A–B 

deceleration ranged from 0.15 to 0.30 m/s². 

Heavy trucks showed the highest value at 0.30 

m/s², whereas medium trucks showed the 

lowest value at 0.15 m/s². In the B–C segment, 

motorcycles recorded the highest deceleration 

at 0.33 m/s², while medium trucks remained at 

0.15 m/s².  

The results demonstrate that the 

deceleration response was not consistent across 

vehicle types. For example, motorcycle 

deceleration in the B–C segment was higher at 

the CLC crossing (0.33 m/s²) than at the asphalt 

crossing (0.21 m/s²), whereas heavy-truck 

deceleration was lower at the CLC crossing 

(0.19 m/s²) than at the asphalt crossing (0.27 

m/s²). Medium trucks showed the largest 

contrast, with deceleration of 0.33 m/s² at the 

asphalt crossing and only 0.15 m/s² at the CLC 

crossing during B–C. 

These findings suggest that differences 

in vehicle speed behavior at the two crossings 

cannot be described using pavement type 

alone. Vehicle category and the position of the 

vehicle relative to the crossing also appear to 

be important factors in determining the 

observed deceleration response. 

 

Table 5. Average vehicle deceleration between Observation Zones 

Pavement Vehicle Type A–B (M/S²) B–C (M/S²) 

Asphalt Motorcycle 0.17 0.21 

Asphalt Passenger Car 0.29 0.28 

Asphalt Medium Truck 0.27 0.33 

Asphalt Heavy Truck 0.23 0.27 

Clc Motorcycle 0.17 0.33 

Clc Passenger Car 0.22 0.27 

Clc Medium Truck 0.15 0.15 

Clc Heavy Truck 0.30 0.19 

Source: Statistical Analysis, 2026. 



Putra dkk 

Vehicle Speed at Level Crossings with Asphalt and Precast Concrete Pavement 

 

 Jurnal Teknik Sipil Cendekia (JTSC) Volume 07, No.03, August 2026 716 

 

Figure 5. Vehicle deceleration at the asphalt and CLC level crossings. 

Interpretation of Speed and Deceleration 

Behaviour 

The combined speed and deceleration 

results provide a more detailed picture of 

vehicle behaviour at the two level crossings. 

The most consistent finding is that vehicle 

speed decreased from point A to point C at both 

locations, confirming that drivers generally 

reduced speed when approaching the railway 

crossing. However, the magnitude and 

distribution of the speed reduction differed 

between vehicle categories and pavement 

conditions. 

At the crossing point, all four vehicle 

categories recorded higher average speeds at 

the CLC crossing than at the asphalt crossing. 

The difference was particularly pronounced for 

motorcycles and medium trucks. This 

observation is consistent with the overall 

conclusion of the original study, which 

reported higher crossing speeds at the CLC 

location than at the asphalt location.  

The deceleration results, however, do 

not show the same uniform pattern. Some 

vehicle categories exhibited greater 

deceleration at the CLC crossing, whereas 

others exhibited greater deceleration at the 

asphalt crossing. Therefore, higher crossing 

speed at the CLC location should not 

automatically be interpreted as a lower or 

higher level of safety. Instead, the result 

indicates a different vehicle speed response 

under the observed crossing conditions. 

From an engineering perspective, the 

findings suggest that pavement condition at a 

level crossing should be evaluated together 

with vehicle operating behavior. A smoother or 

more stable crossing surface may allow 

vehicles to maintain a relatively higher speed 

through the crossing, while the surrounding 

road geometry, approach conditions, traffic 

composition, and driver behavior may also 

contribute to the observed speed profile. 

Because this study compares two existing field 

locations, these factors cannot be completely 

isolated from the pavement type. The findings 

should therefore be interpreted as an empirical 

comparison of observed crossing conditions 

rather than as a controlled causal experiment. 
 

 CONCLUSION 

This study compared vehicle speed and 

deceleration characteristics at two level 

crossings with different pavement conditions, 

namely asphalt and Concrete Level Crossing 

(CLC), on two-lane, two-way rural roads in 

West Java, Indonesia. Based on the field 

observations and analysis, the following 

conclusions can be drawn. 

1. Vehicle speed decreased progressively from 

the approach zone to the crossing zone at 

both study locations. At the asphalt 

crossing, the average speed decreased from 

point A to point C for motorcycles, 

passenger cars, medium trucks, and heavy 



Putra dkk 

Vehicle Speed at Level Crossings with Asphalt and Precast Concrete Pavement 

 

 Jurnal Teknik Sipil Cendekia (JTSC) Volume 07, No.03, August 2026 717 

trucks. A similar reduction was observed at 

the CLC crossing, indicating that vehicles 

generally reduced their speed when 

approaching and traversing the level 

crossing.  

2. The CLC crossing recorded higher average 

speeds at the crossing point for all four 

vehicle categories. At point C, the average 

speeds at the CLC crossing were 26.27 

km/h for motorcycles, 24.07 km/h for 

passenger cars, 28.48 km/h for medium 

trucks, and 23.90 km/h for heavy trucks, 

compared with 19.59, 20.76, 21.66, and 

20.42 km/h, respectively, at the asphalt 

crossing. The largest absolute differences 

were observed for medium trucks (6.82 

km/h) and motorcycles (6.68 km/h).  

3. Vehicle deceleration varied according to 

vehicle category and observation segment. 

At the asphalt crossing, the highest 

deceleration in the A–B segment was 

observed for passenger cars (0.29 m/s²), 

while the highest B–C deceleration 

occurred for medium trucks (0.33 m/s²). At 

the CLC crossing, heavy trucks recorded 

the highest A–B deceleration (0.30 m/s²), 

whereas motorcycles recorded the highest 

B–C deceleration (0.33 m/s²). These 

variations indicate that the deceleration 

response cannot be characterized by 

pavement type alone.  

4. The comparison indicates a different 

vehicle speed response between the two 

observed crossing conditions. Although the 

CLC crossing showed higher speeds at the 

crossing point, this result should not be 

interpreted directly as evidence of either 

improved or reduced safety. The study 

compares two existing field locations, so 

pavement type cannot be completely 

separated from other site-specific factors 

such as road geometry, traffic composition, 

and driver behavior.  

Overall, the findings demonstrate that 

pavement condition is an important aspect to 

consider when evaluating vehicle operating 

behavior at level crossings, but its observed 

relationship with vehicle speed and 

deceleration should be assessed together with 

vehicle characteristics and local crossing 

conditions. 
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