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Abstract. Bali has variable contours (from ramps to steep) so that roads in Bali have a level of difficulty in vertical 
or horizontal alignment, also a heritage road that does not match the demands of current traffic such as the number of 
vehicles that are getting bigger, the size of the vehicle is getting bigger and the weight of the vehicle is getting 
heavier. In the area reviewed is a national road that is quite dense and has been done improvements in the form of 
bridges and shortcut roads on the Denpasar – Gilimanuk road including Samsam shortcut and Megati shortcut. 
Preliminary Survey with geometric data processing methods with maps, there are 53 curve points. Furthermore, the 
government urgently needs to process data from these 53 points into a priority point of handling given the very 
limited funds. The purpose of this study is to find a priority scale for the construction of bridges/shortcuts. Due to 
limited costs, other methods are needed, such as accident-prone points and traffic jams, as well as checking vertical 
alignments. The results of the survey and analysis obtained 7 points that are a priority for improvement because in 
terms of vertical, horizontal, and from points prone to accidents or congestion. It is recommended to be handled with 
the repair of alignment and the construction of bridges or shortcuts. It is recommended to be handled with the repair 
of alignment and the construction of bridges or shortcuts. 

INTRODUCTION 

Increased population mobility, logistic distribution, and tourism in Bali Province have a consequence of 
increasing the need for adequate, safe, convenient, smooth, and efficient transportation network facilities and 
infrastructure. For that, it is necessary to develop a new road network in the form of bridges or shortcuts in Bali 
Province. In planning a geometric path must be able to meet various requirements that have been set. So that 
security, comfort, and efficiency can be realized. The standard design of geometric planning must change over 
time to respond to changes that occur including the development of increasingly dense traffic flow. Bali has 
variation contours (from ramps to steep) so that roads in Bali have a level of difficulty in vertical or horizontal 
alignment, also a heritage road that does not match the demands of current traffic such as the number of vehicles 
that are getting bigger, the size of the vehicle is getting bigger and the weight of the vehicle is getting heavier. In 
making shortcuts, of course, there is the possibility of cutting hills to get a more efficient distance. The process 
of cutting hills requires the construction of retaining walls to prevent landslides[1]. In addition, risk analysis 
steps are needed to determine how to mitigate these risks to minimize profit loss [2]. In the area reviewed is a 
national road that is quite dense and has been made improvements - improvements in the form of bridges and 
shortcut roads on Denpasar road – Gilimanuk including Samsam shortcut and Megati shortcut. 

A traffic accident occurs when a vehicle or other road users collide unexpectedly or accidentally, resulting in 
human casualties and property damages. Accidents occur as a result of the driver's lack of discipline, but also as 
a result of poor road conditions and geometric conditions [3]. In most cases, 3 (three) causal variables cause 
traffic accidents: road user factors, vehicle factors, and road factors [4]. Bali is a major tourist destination for 
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FIGURE 3. Documentation of the bend conditions based on the results of field surveys. 

 
Here is documentation of accidents and congestion that occur at the research site, based on the findings of 

field surveys and secondary data acquired some curves that are prone to accidents and congestion. 
 

 
FIGURE 4. Photos of traffic accidents and traffic jams 

Analysis 

The examination begins with a review of the horizontal and vertical alignment with Bina Marga's Road 
Geometric requirements. The horizontal alignment analysis' conclusions are based on the minimal curve radius 
(Rmin) required by the standard radius criteria for the road function and design speed. The maximum slope is 
used to evaluate the vertical alignment. The alignment analysis revealed seven inappropriate bends. The 
alignment analysis yielded the following results. 
 
 
 
 
 

Curve-1 Curve-2 

Curve-16 Curve-19 

Curve-34 Curve-39 
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TABLE 4. The alignment analysis 

Curves 
Point Koordinat 

Alignment Horizontal Alignment Vertical 

Radius 
(m) 

Radius 
Standard 

Bina 
Marga (m) 

Slope 
(%) 

Slope Standard 
(%) 

Curve-1 8°32'11.79"S 115° 6'37.88"E 76 80 10 9 

Curve-2 8°32'3.88"S 115° 6'42.72"E 78 80 12 9 

Curve-3 8°32'1.54"S 115° 6'41.67"E 78 80 9 9 

Curve-16 8°29'56.35"S 115° 3'22.34"E 70 80 5 9 

Curve-17 8°29'54.04"S 115° 3'22.17"E 70 80 6 9 

Curve-19 8°29'41.32"S 115° 2'50.96"E 40 80 7 9 

Curve-21 8°29'32.16"S 115° 2'50.72"E 40 80 8 9 

Curve-34 8°29'57.78"S 115° 1'28.00"E 45 80 7 9 
. 

TABLE 5. Accidents and traffic bottlenecks 

Curves 
Point Koordinat 

Accident Prone 
Point (incident) Total 

incident 
Trafic Jam Point 

Average 
2019 2020 2021 2019 2020 2021 

Curve-1 8°32'11.79"S 115° 6'37.88"E 5 2 1 8 4 3 3 3.3 

Curve-2 8°32'3.88"S 115° 6'42.72"E 2 0 3 5 3 2 1 2 

Curve-3 8°32'1.54"S 115° 6'41.67"E 7 4 3 14 4 4 3 3.7 

Curve-16 8°29'56.35"S 115° 3'22.34"E 5 2 2 9 4 3 3 3.3 

Curve-17 8°29'54.04"S 115° 3'22.17"E 5 2 2 9 4 3 3 3.3 

Curve-19 8°29'41.32"S 115° 2'50.96"E 10 4 1 15 4 3 2 3 

Curve-21 8°29'32.16"S 115° 2'50.72"E 5 3 3 11 4 3 2 3 

Curve-34 8°29'57.78"S 115° 1'28.00"E 7 2 5 14 2 1 1 1.3 

Result Discussion 

The results of the analysis above show that the seven Curves are not in accordance with the standards and 
are prone to accidents and congestion. The following is an explanation of each of these Curves.  
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FIGURE 6. Curve 16
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Accident data shows that 26 incidents occurred in this series of calculations. This condition is due to poor 
alignment on the road. Shortcut recommendations are proposed because the land is still 
This shortcut is expected to improve road safety and comfort to minimize the occurrence of accidents and faster 
travel times.
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FIGURE 7. Curve 19

Accident data shows that 26 incidents occurred in this series of calculations. This condition is due to poor 
alignment on the road. Shortcut recommendations are proposed because the land is still 
This shortcut is expected to improve road safety and comfort to minimize the occurrence of accidents and faster 

 
FIGURE 8. Curve 34

The picture above shows that Rmin is much smaller than the required standard. This
on being prone to accidents. The recommendation for this support is to change the bend type from FC type to 
SCS with respect to the minimum radius. Another recommendation is to add street lighting and guard rails 

Curve 19-21 

Accident data shows that 26 incidents occurred in this series of calculations. This condition is due to poor 
alignment on the road. Shortcut recommendations are proposed because the land is still 
This shortcut is expected to improve road safety and comfort to minimize the occurrence of accidents and faster 
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The picture above shows that Rmin is much smaller than the required standard. This
on being prone to accidents. The recommendation for this support is to change the bend type from FC type to 
SCS with respect to the minimum radius. Another recommendation is to add street lighting and guard rails 
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TABLE 6. Results of the analysis and recommendations 

Curves 
Point Koordinat 

Alignment 
Horizontal 

Accident Prone 
Point (incident) 

Total 
incid
ent 

Trafic Jam Point Aver
age 

Alignment 
Vertical Result Recomme

ndation 

Radius 
(m) 

Radius 
Standar
d Bina 
Marga 

(m) 

20
19 

20
20 

20
21  

20
19 

20
20 

20
21  

Slo
pe 

Slope 
Stand
ard   

Curve-1 
8°32'11.79

"S 115° 
6'37.88"E 

76 80 5 2 1 8 4 3 3 3.3 10 9 

This road 
segment is 
in one 
segment 
with high 
accidents 
and 
congestion 
so it is 
recommende
d to be 
developed 
shortcuts 
due to land 
availability. 

Rec.Sho
rtcut 

Curve-2 
8°32'3.88"

S 115° 
6'42.72"E 

78 80 2  3 5 3 2 1 2.0 9 9 

Curve-3 
8°32'1.54"

S 115° 
6'41.67"E 

78 80 7 4 3 14 4 4 3 3.7 11 9 

Curve-
16 

8°29'56.35
"S 115° 

3'22.34"E 
70 80 5 2 2 9 4 3 3 3.3 5 9 

On this road 
is prone to 
accidents 
and 
congestion 
so it is 
recommende
d for the 
repair of 
alinyemen 
 

Rec.per
baikan 
alignme
nt 

Curve-
17 

8°29'54.04
"S 115° 

3'22.17"E 
70 80 5 2 2 9 4 3 3 3.3 6 9 

Curve-
19 

8°29'41.32
"S 115° 

2'50.96"E 
65 80 10 4 1 15 4 3 2 3.0 7 9 

This road 
segment is 
in one 
segment 
with high 
accidents 
and 
congestion 
so it is 
recommende
d to be 
developed 
shortcuts 
due to land 
availability. 

Rec.Sho
rtcut 

Curve-
21 

8°29'32.16
"S 115° 

2'50.72"E 
60 80 5 3 3 11 4 3 2 3.0 10 9 Rec.Sho

rtcut 

Curve-
34 

8°29'57.78
"S 115° 

1'28.00"E 
44 80 7 2 5 14 2 1 1 1.3 11 9 

On this road 
is prone to 
accidents 
and 
congestion 
so it is 
recommende
d for the 
repair of 
alinyemen 

Rec. 
Perbaik
an 
Alinye
men 
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CONCLUSSION 

From the result of the above analysis it can be concluded that: 
1. The recommendations proposed are the construction of shortcuts on sections that have available land and 

the improvement of alignments on sections with limited land. Another recommendation is the addition of 
lighting, signs, and the addition of guard rails. 

2. The results of the analysis show that along the 33km of the road under review there are 53 curves. Of the 
53 curves, seven curves are not up to standard and prone to accidents. 

3. To address the limited funds, the determination of the priority of handling must take into account the 
condition of the existing alignment and the level of accident and congestion hazards. 
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