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Abstract. Currently two-wheeled vehicles or motorcycle dominate more than 80% of
motorized vehicles in Indonesia. In addition to low prices, these motorized vehicles are fuel
efficient. have easier and faster mobilization. But the large number of motorcycles results in
complicated traffic operations and reduced levels of safety. Lanes separation is the best
engineering solution to overcome this problem. The purpose of this study was to review the
potential application of motorcycle lanes in the city of Padang, a case study on the Raya
Ampang and By Pass roads. Collecting the primary data were conducted by Video Image
Processor. Each road were carried out recording for 1 day during peak hours in the momning,
afternoon, and evening. Analysis of road performance is based on Highway Capacity Manual
of Indonesia (MKJI) 1997 with degree of saturation (DS) parameter. Road performance
analysis is reviewed by comparing existing conditions and conditions if inclusive motoreyele
lanes are applied. The results of the study show that both the Raya Ampang and By Pass streets
are feasible to provide a inclusive lane or shared lanes for motorcycles, with a lane width of 3
meters. With motorcycle lane application scenarios, on the Raya Ampang street for non
motorcycles lanes there is a 10.7% increase in road performance, while 31.5% by By Pass
road.

1. Introduction

Motoreycele is the most favorite vehicle and as one of transportation mode in some countries in Asia,
especially ASEAN countries [1-2]. Indonesia is the top three countries in trading motorcycle following
China and India, respectively. In 2017, data indicated that total of motorcycles reached 113.000.000
units, which was equivalent to 81.6% of total number of vehicles in Indonesia [3]. Growth of
motorcycle proportion in traffic flow of Indonesia increased from 25-45% in 1997 to 50-85% in 2011
[4]. The result of research in Padang in 2017 was that proportion of motorcycle volume was around
53-76% in traffic flow where the location of study on street with its type 4/2 D (4 lanes, 2 divided
direction) and 4/2 UD (4 lanes, 2 undivided direction) [5]. It is predicted that it is going to develop in
line with android application based on vehicle which is well known by its name online motorbike taxi.
Various effects occur because of the growth of the total number of motorcycles, which most of them
are negative. Among of the effects are decreasing space mean speed [5-6], traffic congestion [7] and
accident [7-9]. Some efforts are conducted to decrease the negative effects of the growth of
motorcycle volume in traffic flow. The result of study proved that separation of lane is the best
engineering solution to save motorcycle rider [1-2, 8, 10-12]. This research observes the potentiality in
applying particular lane for motorcycle in Padang. The locations of study are Raya Ampang and By




Pass km 8 street. The feasibility of applying motorcycle lanes is assessed from existing road
performance compared to performance after application in those locations.

2. Literature review

2.1. Definition anfflesign of motorcycle lanes
According to Act number 22 Year 2009 regarding traffic and transportation in Indonesia, “motorcycle
is a two-wheeled motor vehicle with or without accessories or a three-wheeled vehicle without
accessories” [14]. Ministry of transportation ordinance of the Republic of Indonesia number 34 vear
2014 regarding road signs defines that “Lane is a long part of road with or without road signs which
has enough width in order that one vehicle can run, except motorcycle™[ 15]. Motorcycle lane sign is
another sign which is marked by a picture of white motorcycle which is placed on the left of traffic.
Motoreycele lane sign 1s placed on the same lane of other vehic
In Malaysia there are two types of motoreycle lanes: they are exclusive motoreyele lane and inclusive
motoreycle lane [5]. Exclusive motorcycle lanes is constructed specially to separate motorcycle and
other vehicles, which is separated by fence or median. Meanwhile, inclusive motorcycle lane or shared
lane [10] separates motorcycle with other vehicles which is bordered by road sign. Applying
exclusive motorcycle lane in Indonesia has been done on some highways in Jakarta; Darmo street in
Surabaya; Lingkar Utara street, Sleman, Yogyakarta; Bypass Sukarno-Hatta arteri street, Bandung.
Directorate General of Highways, 2004 made a rule that determination of the need of exclusive or
inclusive motoreycle lane is decided if percentage of motorcycle volume > 40 than volume of total

hicles [12].

ane widths of 2.0m, 2.5m, and 3.0m were recommended @l motorcycle volumes ranging from 1000-
EF00. 1500-2000, and above 2000fler hour respectively. A motorcyclist physically spans 0.8m wide.
@)0m in length. An area of 1.6m’ represents the physical space occupied by static motorcyclist. The
mean operating speed required by single motoreyelist is 1.3m [1].

2.2. Road performeance

Analysis of road performance is based on MKJI 1997 [16] with degree of saturation paramete gree
of saturation (DS) is defined as ratio of traffic flow Q (peuwhour) on capacity C (peuwhour) which is
used as the main factor in determining level of road performance. DS score shows whether the road
has a capg@ty problem or not.

Capacity 1s defined as the maximum traffic flow on a section of road under fluent traffic conditions
per hour. To estimate road caﬁity in city area. the formula is: [16]

C=Cox FCwx FCg x FCsp x FCcs (D
Where : Co : basic capag@
FCw : lane width adjustment factor
FCq : side friction adjustment factor
FCsp : separation of directions adjustment factor
FCes : city size adjustment factor

According to [16], the basic capacity is determined as a table 1. and adjustment factor as tables in [16]

Table 1. Basic capacity of urban roads

Roads type Basic capacity Note
(pew/hour)
Four lanes divided or 1650 per lane

one way street
Four lanes undivided 1500 per lane
Two lanes undivided 2900 total of 2 directions




3. Methodology

3.1. Data Collection

To analyze road performance. some primary data were collected by doing a survey. The survey is a
road geometric survey by measuring the road using tape-measure.

Collecting the data of traffic volume and side barrier were conducted by Video Image Processor.
Collecting the data on By Pass street was conducted on Wednesday, March 20th 2019 and on Raya
Ampang street on was conducted «aMonday, March 25th 2019. Data of traffic volume were taken in
peak hours; they are the peak hour from 6:30 am. to 8:30 a.m., the peak hour from 11:30 a.m. to 1:30
p.m., and the peak hour from 4.30 p.m. to 6:30 p.m.

3.2. Data Processing

Data of recorded video were read by using software Avidemux. Observation result showed traffic
v@ime and side barrier. Data of traffic volume were recapitulated per 15 minutes and and classified as
a motoreyele (MC), light vehicle (I.V) and heavy vehicle (HV). The volume of classified vehicles is
equivalent in passenger cars unit (pcu). Volume of peak hour (1 hour) was determined based on the
highest volume. Based on types of the road. volume of peak hour on Raya Ampang street was taken
from two directions. Meanwhile, volume on By Pass street was taken from each difection (North and
South) and volume of peak season was the highest volume from one of them. Flow chart of data
processing is shown in Figure 1.
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Figure 1. Flow chart of data processing

4. Results and Discussion

4.1.  The existing conditions 3
The geometric data of Raya Ampang and By Pass street and their cross sections are shown in Figure 2
and Figure 3.
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Figure 2. Cross section of Raya Ampang street

gya Ampang street is a 2-lane 2-way undivided road type with a width of 7 m pavement for travelled
way and shoulder width on the left and right sides of 1 m. On this road side frictions are medium.
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Figure 3. Cross section of By Pass street

By Pass street is a 4-lane 2-way divided road type with a width of 8.3m pavement for travelled way
and shoulder width on the left and right sides of 2 m. On this road side frictions are low.

Data processing result of traff@gtlow volume on Raya Ampang street is that volume of peak hour is
6623 vehiclesthour (2936 pew/hour) from 6:45 am. to 7:45 am. The highest volume of motorcycle
occeurs at the same time that 1s 4920 vehicles/hour (1230 peuw/hour) yEth its percentage 74,3 %. On By
Pass street, volume of peak hour is 3961 vehicles/hour (1837,5 pewhour) from 7:00 a.m. to 8.00 a.m.
toward north direction. The highest volume of motorcycle (MC) is 2842 vehicles/hour (710,5
smp/hour) with its percentage 71.8. Result of analysis of road performance and the need of shared lane
on Raya Ampang street are summarized in table 2, and on By Pass street in table 3.

Table 2. Raya Ampang street performance analysis

Time Volume (veh/hr)  Total % C DS Suggestion
MC LV HV volume MC pCl.l/hI
veh/hr
(pew/hr)
- 6623 - Need of
6.45-T45am. 4920 1690 13 (2936) 743 52240 0.56 motorcycle lane

Table 3. By Pass street performance analysis

Time Volume (veh/hr)  Total % C DS Suggestion
MC LV Hv VYolume MC pew/hr
veh/hr
(pewhr)
3961 Need of
7:00-8:00 am. 2842 1690 13 (1h837 5) 718 3417 0.54  motorcycle
’ lane

With a DS value of 0.5 the traffic conditions are stable flow, vehicle speed and movement controlled
by traftic volume. Based on the percentage of motorcycles volume, both roads require shared lane

4.2 The application of motorcycle lanes conditions

Based on the observation of percentage of motorcycle volume (>40) either on Raya Ampang street and
By Pass street, it is necessary to construct motoreycle lane, with 3 metre in width. Lane widths of 3.0m
were recommended for motorcycle volumes above 2€§0 per hour [1]. Motorcycle lane is designed by
using road shoulder and part of the road body as it is shown in figure 4 and figure 5.
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Figure 4. Cross section of the Ampang street after the application of motorcycle lane
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Egure 5. Cross section of the By Pass street after the application of motorcycle lane

Analysis of road performance with scenario of shared lane 1s shown in table 4.

Table 4. Road performance analysis after shared lane

Qhnon MC C DS

(peu/hr)  (pewhr)
Raya Ampang 1705 3481 0.50
By Pass 1127 3070 0.37

On Raya Ampang street, road performance increases 10.7 % on non motoreycle lane and DS score
decreases from 0,56 to 0,50. The same thing, on By Pass street there are an increase, 31.5% and the
decrease of DS score from 0,54 to 0.37. Road performance improvement is quite significant so that
traffic conditions are stable with moderate traffic volumes.

5. Conclusion

From the results of the analysis of the two road sections that are the locations of the research objects,
Raya Ampang and Bypass road have the potential to apply motoreycle lanes. The right type of
motorcycle lane applied 1s inclusive lane, separates motorcycle with other vehicles which is bordered
by road sign. Motorcycle lane with 3 metre in width is designed by using road shoulder and part of the
road body. Analysis of road performance with scenario of motorcycle lane implementation shows that
there 1s an increase in performance on non-motorcycle lanes for both roads.
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