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Abstract. Road Safety Audits are an effort to recognize the possible accident Hazards from road
infrastructure in traffic and the surrounding environment. Data from this audit was obtained by direct
observation on the BECAKAYU toll road. Matters reviewed in this road audit are included:
geometric, pavement, markings, signs, and complementary structures. This toll road connected the
cities of Bekasi - Cawang - Kampung Melayu. The purpose of this study is to analyze the road’s
geometric, pavement, the street furniture and complementary structures of the toll road with a field
survey to find out what need to recomend or added. The data obtained in this study will be compared
with government regulations, whether they have accorded the regulations or not.

1. Introduction

Toll roads are public roads that are part of the road network system and national road users are required to
pay [14,17]. Toll roads are normally interpreted as a freeway to shorten the travel time of the road, but with
the high demand for toll roads use, sometimes the toll road is equal congested than ordinary roads.

The Becakayu Toll Road (Bekasi - Cawang - Kampung Melayu) with 21.04 Km in length was
inaugurated on the 3rd of November 2017. The Becakayu toll road only operates on the Cipinang Melayu -
Jakasampurna road section (section I B-C). This toll road will expand as far as 3.5 Km from Casablanca -
Cipinang Melayu (section I A) and tambun, Jakasampurna - Duren Raya (section II). This toll road was built
by 2 x 3 lanes with a 3.5 m road width for the design speed of 80km / hour. This toll road is expected to
reduce congestion for riders who needed to travel from or headed to Bekasi via Kalimalang. Concerns have
arisen when road construction continues, but the road safety system still not optimal in its implementation

[1].

Road safety audits are series of formal test for potential traffic accidents from new or existing roads, road
safety audits include geometric designs, road pavement, road facilities, complementary buildings, and
conditions around the road to be audited [2,3,4,5,6,7,8]. Road safety audits is an assessment of existing or
new roads by a group of observers in terms of planning, development, operation, and maintenance to
actualize an expressway with minimum accident rate. [9]
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As shown in Figure 1 is a trace of the becakayu toll road [20]

Trace Jalan Tol Becakayu

SEKSI 1 B DAN SEKS1 1 C = SEPT 2017

SEKSI 1A« SEKSE 1 B+ SEKSI 1 C = JAN 2018

Figure 1. Trace of Becakayu toll road (Source: https://www.skyscrapercity.com)

2. Research Methodology

2.1. Method of data collection

The data collection method is done by field observations. Observations began from the toll entrance until
the toll exit. Data collection phase was obtained by researchers using of a recording from the GoPro camera
for more accurate results. Data has been obtained are going to be analysed from the aspects of geometry,
pavement, signs, markers, and complementary buildings on the Becakayu toll road

2.2. Data compilation

Data was taken by direct observation and recording the existing condition of the becakayu toll road by Go
Pro cameras, such as road pavement, signs, markers, roads geometric, and complementary buildings every
80 meters. The results of the recording will be used to analyse further the condition of the Becakayu toll

road.

3. Analysis and Discussion

3.1. Design speed

Becakayu Toll Road has a design speed of 80 km/h, this speed accordance the rules of urban geometric
planning, which is the design speed according to the road function. [10, 11]. Based on the results obtained
by the speed gun, the car speed on the Becakayu Toll Road did more faster than the design speed that has
been determined, the results obtained from the speed gun is average 106 km/h.
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3.2. Size specifications for signs
The size of the signs contained in the Regulations has characterized specifications: very small, small,
medium, and large. For design speed between 60-80 km /h used large-size warning signposts.

D,

J v ¥

R A
Figure 2. Size Segmentation for Signs
(Source: Guide for placement of road equipment facilities)

3.3. Stopping Sign Distance

Stopping Sign Distance where the driver can see an object that causes the driver to stop when the brakes are
stepped on / the distance needed to stop the vehicle since braking motion. [12,19]. According to the
Department of Public Works (2009) on the Geometry for Toll Roads, stopping sign distance can be
calculated based on the formula:can be calculated based on the formula:

VR?
Ss=0,278 x VR x T+(0,039 x T)

Where:

VR = Design Speed (km/hr)

T = Reaction Time, set at 2.5 s

a = Deceleration (m/s?), set at 3.4 m/s?

The following is a table of distance point of view obtained by using the existing speed from Table 4.1 and
calculation examples:

106>
Ss=0.278 x 106 x 2.5 + 0.039 x SV 202.55m=205m

2

116
Ss=0.278 x 116 x 2.5+ 0.039 x 34 =234.96 m=235m

3.4. Direct observation analysis

The results of data collection were made in the form of a table 1, so it is easier to see signs, markers, road
pavement, geometric and complementary buildings. Based on the observation result, there are many spots
on the Becakayu toll road that are very short of signs. From table 1 it can be seen that there is no such road
sign at all at km 5 + 40, km 8 + 60 direction Bekasi, and at km 9 + 48, 5 + 8 direction Jakarta does not
correspond to Ministerial Regulation No. 13 of 2004 which is the absence of speed limit warning signs to
warn a driver about the speed limits.
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Ministerial Regulation No. 13 of 2004 Article 39 paragraph 2 states the placement of warning signs on
the side of the road before a dangerous place or section of road at least 80 (eighty) meters with a design
speed between 61 (sixty-one) to 80 (eighty) kilometers per hour. There are no signs on several road segment
is a violation of Minister Regulation No. 13 of 2004.

From tables 1, it can be seen that some sections do not have warning signs for right or left turn at km 7
+ 48 towards Bekasi and km 11 + 48 towards Jakarta is not following Minister Regulation No. 13 in 2004
which is no warning sign to warn the driver to turn right. For the placement of warning signs to turn right /
left must be placed based on design speed because the design speed on the Becakayu toll road is 80 km / h
based on the Ministerial Regulation No. 13 of 2004, so the placement of right / left turn warning signs must
be 80 meters before the turning location.[18]

From the observation for markers on Becakayu Toll Road, the result was satisfying. There are no
markers that faded / not visible, these markers include oblique markers, arrow markers, longitudinal
markers.

The road pavement on the Becakayu Toll Road is passable even though it is a bit bumpy due to its road
pavement joint [13]. Complementary buildings in Becakayu Toll Road also satisfying, with CCTV located
every 1 km that can add security for the drivers and reflectors that exist on each road section with a distance
of each reflector of 20 (twenty) meters. However, because the Becakayu Toll Road is fairly quiet, the driver
who passes the Toll Road exceeds the predetermined speed limit of 80 km/h so it can increase the risk of
accidents.

Table 1. Problems and Recommendations on Becakayu Toll Road Safety Audit

No. Safety Issues Risk Recommendation
There are no signs on the km 5 Given the command signs for
1 + 40, km 8 + 60 towards Medium maximum and minimum speed
: bekasi, and atkm 9 + 48,5 + 8 to warn the drivers about the
towards Jakarta speed limit.
Safety fences are provided on
2. Lack of safety fences on a High each turn, from the beginning
rather sharp bend till the end of the turn
Placement of warning signs The placing of the signs 80
3. which is not in accordance Medium meters before location that is
with the Ministrial Regulations dangerous
L Placing turn right/left warning
4 There are no warning signs for High signs before the turning

right / left turn location

4. Discussion

From the analysis results, it was found that the average speed of a moment for 10 sample vehicle taken on
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the becakayu toll road was 106 km/hour, because of becakayu toll road still relatively quiet, the
classification of the Toll road is 80 km/hou

The measurement result of the existing signs in the Becakayu Toll Road has according the standards of
Ministerial Regulation No. 13 of 2004 with a large size category, that standard size signs categorized based
on predetermined design speed, design speed > 80 km/hr. Must be installed with large-size sign

There are also signs that not following the regulations which are warning signs that is placed in hazard
locations. It should be placed 80-meter before the hazard location based on the predetermined plan speed.
The absence of signs on the segment km 5 + 40 - 6 + 36, km 8 + 60 - 9 + 16 in the direction of Bekasi, and
atkm 9 +48 - 8 + 20, km 5+ 8 - 5 + 24 in Jakarta. And some roads do not have warning signs for turning
right/left at km 7 + 48 towards Bekasi and km 11 + 48 in the direction of Jakarta.

Other complementary buildings such as CCTVs, reflectors, drainage, and road dividers already
following minimum service standards on toll roads [15] in the safety section with a reflector distance of 25
meters on all toll road sections. Reflector on Becakayu toll road is being placed every 20 meters, it proves
that the Becakayu toll road has met the minimum standard has been determined, and CCTV every 1 km. It
proves that the Becakayu toll road has met the minimum standard has been determined.

5. Conclusion
The conclusions of the results of this study are:

1. From the results of field observations, it was found that the speed on the Becakayu Toll road is not
appropriate with predetermined design speed, the existing momentary speed obtained through 10
the sample is 106 km / h greater than the planned speed of 80 km/hr. This condition is caused by
the Becakayu Toll Road condition which is relatively quiet, therefore the maximum and minimum
speed warning signs must be placed every 80 meters, so it can remind the driver of the speed limit.

2. From the results of field observations, it is found that there are many aspects on the toll road
sections becakayu that is not following Minister Regulation No. 13 of 2014 namely the absence of
signs along the road at km 5 + 40, km 8 + 60 towards Bekasi, and at km 9 + 48, 5 + 8 towards
Jakarta. Then also the lack of sign for right/left turn on the road section 7 + 48 towards Bekasi, and
11 + 48 towards Jakarta.

3. From the sign measurements in becakayu toll road, it was found that the signs are on the becakayu
toll road classified as large, due to design speed >80 km/hour.

4. From the measurement results, the obtained width of the road lane is 3.5 meters, and the width of
the shoulder of the road is 2 meters. The width of the lane and shoulder of the becakayu toll road
is following the regulations established by the freeway Geometry Regulation for toll roads (2009)

5. From the observation, we know that the road pavement, complementary buildings, and road
markings are satisfying because there is no flaw along the becakayu toll road.
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