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Abstract

The Kodim intersection is one of the intersections at Jalan Raya
Sawangan. Identifying vehicle traffic, performance, and potential
remedies at the Kodim intersection and Jalan Raya Sawangan was the
goal of this study. The information gathered from the survey results, the
research technique employs a strategy from the PKJI (Pedoman
Kapasitas Jalan Indonesia) and a simulation utilizing the PTV Vissim
program. Based on the results of data analysis and processing, the busiest
traffic flow at the Kodim intersection occurred on Weekday at 17.30—
18.30 WIB with a degree of saturation value of 1,391 and the LoS value
is F. Analysis of the road section also obtained the largest volume of
vehicles on Weekday at 17.15-18.15 WIB, the degree of saturation value
is 1.49, so the Los value is F. By carrying out several repair solutions, the
best service level value is obtained for the repair solution by making a
flyover. The solution of making a flyover produces a degree of saturation
value of 0.382, so that the Level of Service (Los) value of the intersection
is obtained at level B. The resulting degree of saturation value is below
0.85, as required in the PKJI 2014.

Keywords: Intersection, PKJI 2014, Vissim Modelling



Introduction

Research Background

An intersection is a part of the road
that brings together two or more road
segments. So that at intersections, road flows
can join, cross, or intersect. Good
transportation is when the factors of safety,
high accessibility, sufficient capacity, and
comfort are met.

The increase in road sections and
capacity in Depok City was 0.7%, while the
vehicle growth rate in 2014 was 9% per year
for the last 5 years. The increase in private
vehicles continues to increase every year. The
number of motorcycles in 2010 was 613,487
units, then jumped in 2014 to 817,850 units.
As for private cars, in 2010, there were 87,503
units and that increased to 155,510 units in
2014.  (Depok City Department of
Transportation, 2010 and 2014). Based on
these data, there will be an increase in
population activity. Vehicles were also
observed to be congested on several roads in
Depok City, one of which was Jalan Raya
Sawangan. Jalan Raya Sawangan connects
traffic between Depok City, Bogor Regency,
South Jakarta, and Tangerang Regency.

Traffic congestion often occurs at one
of the intersections located on Jalan Raya
Sawangan, namely the Kodim Intersection,
which is a level intersection connecting four
road sections, namely those heading to and
leaving the cities of Depok, Cinere, and
Bojong Gede. Based on observations, there
is often congestion at the intersection both
during rush hour (going to and from work)
ot on holidays (Saturday and Sunday) due to
shopping flows or residents driving to spend
the day off. Therefore, an analysis is needed
at the intersection to find out whether it is
still feasible to use as well as provide
solutions to overcome problems at the
intersection.

Research Problems

The formulation of the problem in this
final project’s research is as follows:
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1. How is the volue of vehicles during rush
hour at the Simpang Kodium, Depok,
West Java?

2. How is the performance of the Kodim
Intersection and Jalan Raya Sawangan
during rush hour?

3. How are the alternative solutions that
can provide comfort for road users?

Research Purposes

Based on the formulation of the
research problem, the purposes of this
research are as follows:

1. Knowing the volume of vehicles passing
through the Kodim intersection during
rush hout.

2. Analyze the performance of the Kodim
Intersection and Jalan Raya Sawangan
around the Kodim Intersection.

3. Provide alternative solutions that can
make road users more comfortable.

Literature Review

Intersection Definition

An intersection is a place where two or
more roads meet, so that an intersection is a
critical place or area that becomes a point of
conflict that causes road congestion. Road
intersections are an essential component of
the network of roads. Another definition of
an intersection is the overall area where two
roads meet and intersect, which includes the
road and any facilities that are located along
the side of it. To get to their purpose drivers
might choose to go straight, turn, or change
roads (Castafieda et al., 2021; Susilo, 2015)

Intersections are points on the network
the street where streets meet and where
intersecting vehicle trajectories intersect
(Rorong et al.,, 2015). Intersection can be
defined as general area where two or more
roads join or intersections, including roads
and edge facilities road for the movement of
traffic therein. Crossroads consist of two
main categories, namely intersections at
grade  and  non-level  intersections
(Ratnaningsih, 2016; Wu et al., 2021). Making
intersections serves the dual purposes of
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minimizing the possibility of incidents
between vehicles (including pedestrians) and
increasing vehicle comfort and ease of
movement (Iyataan, 2015; Olayode et al,
2021). In order for the intersection to be a
place where two roads meet or intersect as
well as road facilities intended to improve
comfort for drivers and pedestrians and
reduce the chance of accidents. However,
given that the intersection is where two
routes merge, it is possible for vehicular
accidents to happen. The type of intersection
in this study is an intersection that combines
four roads.

Intersection Type

According to Morlok (1998), there are
several types of intersections based on how
they are arranged and can be grouped into
two types, namely as follows:

1. Intersection without signal
2. Intersection with APILL (signalized)

This study examines the Kodim
Intersection, Depok, West Java, which is an
unsignalized.

Traffic Maneuvering at Intersections

There are several maneuvers at the
intersection (Fazlurahman, 2019), namely:

1. Diverging. The event of separating a
vehicle from other vehicles from the
same traffic to a different path.

2. Merging. Events joining vehicles from
different lanes to the same lane.

3. Crossing. Intersection events between
the flow of vehicles from one lane to
another at the intersection.

4. Weaving. The confluence of two or
more traffic flows moving in the same
direction along a highway lane without
the aid of traffic signs.

Traffic Volume

Traffic volume is a number vehicles
passing through a road at a certain time
period (Lestari, 2014). In this study, the
number of vehicles will be obtained by
counting in the field. So that the vehicle
volume data will be analyzed to determine the
performance of the Kodim Intersection.
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Traffic Densities

The volume of vehicles using a given
lane or section of road is called the traffic
density. Unit vehicle/km is the standard unit
of density. According to Morlok (1991), the
number of vehicles occupying a segment of a
given road or lane, which is typically stated as
the number of vehicles per kilometer per
lane, is referred to as traffic density (Sondakh
Marunsenge James Timboeleng & Elisabeth,
2015). So that later the traffic density level
will act as an indicator of the level of service
of the Kodim Intersection.

Traffic Speed

There are several definitions used to
explain speed in relation to vehicle
movement on the motion path (Harianto,
2004), namely:

1. Space Mean Speed. The vehicle's average
speed is calculated by dividing the entire
distance traveled by the required length
of time.

2. Time mean speed. the typical speed of
vehicles as they pass a particular spot in
the road for a predetermined amount of
time.

3. Running  speed.  regardless  of
obstructions that cause delays, including
as intersection barriers and pedestrian
crossings. Therefore, the ratio of the
distance traveled to the journey time less
the halting time is the speed of
movement.

The speed of this vehicle can be
affected by how many vehicles are at an
intersection or on a road segment. So that the
greater the speed of the vehicle, the higher
the performance of the intersection and the
road section. Whereas if the speed is slower,
it means that the level of service value is also
getting smaller, even the roads can be in a
saturated condition, where there are long
queues of vehicles.

Vehicle Speed Gauge

To measure the speed of the vehicle
Motorists can use the speed tool gun radar.
This tool is a tool used in law enforcement
and traffic problem research. Device it can be



held by hand, placed on a traffic police patrol
car, or placed on the road. Ways of working
speed radar gun based on the Doppler effect,
where the tool emits something Radar waves
directed at a moving object (car) and
reflected back to the tool for then by this
device measured the speed of the object
(Cindy Irene Kawulur, T.K. Sendow, E.
Lintong, 2013).

Capacity (C)

Capacity is the capacity of the
intersection to accommodate traffic flow
maximum per unit time is stated in smp/hour
green. Capacity on intersection is calculated
at each approach or groups of lanes within a
approach (Wikrama., 2011)

The capacity at an intersection can be
calculated for the total inflow from all arms
of the intersection and is defined as follows:
(Kementerian Pekerjaan Umum, 2014)

Cc= CnX FLF X FM X FUK X FHsX FBkiX FBkaX FRmi (1)
C = Intersection Capacity (skr/hour)
Co= Dbase capacity of the intersection
(skr/hour)
Frp= Road width adjustment factor
FM= Main Road median adjustment factor
Fuk= City size adjustment factor
Fus= Side bartier adjustment factor
Fpki= Left turn ratio adjustment factor
Fera= Right turn ratio adjustment factor
Frmi= Minor Road flow ratio adjustment factor

Degree of Saturation (D)

Degree of Saturation (Dy) is the ratio of
traffic flow to capacity (skr/hour).
Calculation of the degree of saturation (Dy) is
as follows

Dy = 9 .2

Dy= Degree of Saturation

C = Capacity (skt/hour)

q = traffic flow (skr/hour)

q = Qvehicles X Fokr

Fw= skr Factor

Far= ekrxr x %qrr*ekris x %qxs + ekrsy x
%qsu ...(3)

Free flow speed depends on the vehicle
type (motorcycle, car or heavy vehicle) and
road type (number of lanes and with/without
divider). The average space mean speed can
be calculated by using IHCM graphically by
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inputting the free flow speed and the degree
of saturation (Munawar et al., 2017).

Vehicle Delays (D)

The analysis and modeling for road
links was  primarily concerned  with
developing speed-flow correlations for
various road types and researching the impact
of geometric, traffic, and environmental
factors on these relationships. Speed
reduction in urban areas is largely dependent
on the surroundings and activities along the
side of the road (also known as "side
frictions"). Numerous activities on the side of
the road might drastically slow down traffic
(Munawar 2011).

Traffic Delays (Ti) due to traffic
interaction with other movements at the

intersection.

2. Geometric Delays (Tg) due to the
undisturbed deceleration and
acceleration of vehicles.

T= Ty + Tg ... 9 (PKJL, 2014)

Queue Opportunity (PA)

The queue probability with upper and
lower bounds can be obtained by using the
tollowing formula (PKJI,2014):

Upper limit opportunity, PA:
47.71Dj - 24.68D} + 56.47 D} ... (5)

Lower limit opportunity, PA:
9,02Dj + 20,66Df + 10,59 D} ... (6)

Traffic Management

A better traffic situation can be
accomplished through traffic management.
The first step in effective traffic management
is to create the ideal circumstance. The
complexity of carrying out actual traffic
engineering, however, occasionally restricts
the realization of this traffic situation.
Directly applied traffic engineering typically
has drawbacks, including the necessity for
road user socialization, a lack of available
time, high expenditures, and the danger of
failure that could result in severe congestion
(Ramadhan et al, 2019). So that traffic
management must be carried out in such a
way so that all road users can feel the
benefits.
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The US Department of Transportation
(DoT) claims that there are three main causes
of traffic congestion. The first one has to do
with things that affect traffic, like accidents,
construction zones, and severe weather. The
second one has to do with traffic demand,
which includes changes in both regular traffic
and unique events. The transportation
infrastructure, which consists of physical
bottlenecks and traffic-control equipment, is
the final source (de Souza et al., 2017).

A construction of infrastructure will
bring both positive and negative impacts on
its surrounding including the impacts on
traffic around the construction site. The
phenomenon's impact on traffic will
contribute significantly to the volume of
traffic in areas like office buildings, shopping
malls, bus terminals, etc (Saleh et al., 2017).

Traffic congestion is a burning issue in
many cities due to an exponential growth of
running vehicles. In general, there are two
kind of traffic congestion. The first is
recurrent traffic congestion, which occurs
every day at the same time and same location.
The second type is irregular traffic
congestion, which appears haphazardly as an
unanticipated incident. An unexpected spike
in traffic flow may result from this one-time
effect. Contrary to recurrent traffic
congestion, detecting non-recurring
congestion is crucial since it calls for the
examination of real-time traffic data in order
to make the proper traffic management
decisions (Nellore & Hancke, 2016).

Based on some of the opinions above,
it can be concluded that there are two types
of traffic congestion. These involve daily
recurring traffic congestion and irregular
traffic delays brought on by unexpected
occurrences. Traffic accidents, construction
projects, inclement weather, traffic changes,
and outdated traffic control technology are
just a few of the many factors that contribute
to traffic congestion. So, to solve the
problem of traffic jams it takes several
solutions. In this study an experiment will be
carried out for traffic management at the
Kodim intersection with several conditions

applied.

164 -

Road

Through traffic management and
traffic engineering, the government seeks to
make road traffic and transportation safe,
secure, quick, smooth, and efficient (Porat,
2009). The growth of a city is influenced by
how well a road network performs. A
performance-good road network provides
the community with a number of benefits.
These benefits lead to higher income and
regional income. If people and things are
moved efficiently, then society's direct
economic income will rise (Koloway, 2009).
For road planning well, the geometric shape
has to be defined in such a way that the road
can provide services optimally to the
appropriate traffic with its function (Firdaus,
2013). Thus, good quality of road geometric
planning, traffic management, and safe,
efficient and comfortable traffic engineering
can indirectly improve the economy of a city.

The performance value of the road
segment is determined by knowing the value
of:

1. Side Barrier Class (KHS)

Side Barriers are the many obstacles to
traffic performance fromactivity beside the
200 meter long road segment that can affect
traffic. (Mudiyono & Anindyawati, 2017)

Parking activities on the road can
reduce road capacity, the losses experienced
by road users due to congestion is not
proportional to the income received from the
sector parking (Harry Patmadjaja, Julius
Urbanus, Paul Tjahjaputra, 2003).

2. Free flow speed

Free current speed (FV) is defined as
the speed at zero current level, is the speed
that the driver would choose if driving a
motorized vehicle without affected by other
motorized vehicles on the road. Light vehicle
free flow speed selected as the basic criterion
for road segment performance at flow=0
(Cindy, 2016)

The free flow speed of light vehicles
can be calculated with the following formula
(Pedoman Kapasitas Jalan Indonesia, 2014):
Vekr = (VBo + VBL) X FVys X FVyk ...(7)

Information:



Vikr  =free flow speed
Vsy = Base free flow speed

V. = Speed adjustment lane width

FVus = Speed adjustment factor due to

side barrier

FVuk = Speed adjustment factor due to city
size

3. Capacity (C)

The capacity of a road section is
defined as the maximum number of vehicles
that can cross a road segment uniform per
hour, in one direction for a two-lane two-way
street with a median or two-way total for a
walk two lanes without 2 median, for a certain
unit of time under certain road and traffic
conditions (Gea & Harianto, 2011). The
capacity of one road section in a highway
system is the maximum number of vehicles
who have sufficient probability to pass that
way (in one or both directions) over a
specified period of time and under typical
road and traffic conditions (Vikri et al., 2018).
The capacity value of the road section can be
calculated using the following formula (PKJI,
2014):

C = Co X FCp; X FCpy X FCyg X FCyg ... (7)

Speed limits are rarely enforced in
urban areas in Indonesia and hence has little
effect on the current velocity free. Other
traffic rules are effect on traffic performance
parking restrictions and stops along side
roads, restrictions on access to certain types
of vehicles, access testrictions from roadside
land and etc (Lalenoh et al., 2015).

Level of Service

According to KM 14, 2006 Level of
Service (Los) is the ability of roads and/or
intersections to accommodate traffic under
certain  conditions  (Peraturan  Menteri
Perhubungan, 2006). Meanwhile according
to PM 96 Tahun 2015, Level of Service (Los)
is a quantitative and quality measure that
describes  traffic operational conditions
(Peraturan Menteri Perhubungan, 2015).
These levels are denoted by the letter A
which is the highest level of service to F
which is the level of service the lowest
(Indrayana et al., 2013)
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Service Level Stated Quality Level of Traffic
Flow

Actually, happened on a segment way,
feasible or not a carrying capacity of the road
the volume of traffic that occurs in
standardization according to the Manual
Indonesian Road Capacity (MKJI) 1997. To
find out the level our own road service as well
must first know characteristics, capacity and
volume the road itself then calculated the
degree of saturation (Imarianto et al., 2017).
MKJI divides the level of road service into 6
conditions (A, B, C, D, E, I) by plotting the
speed and volume (V/C) data points we can
determine the level of service that exists on
the road section being reviewed, in addition
to plot the results of the relationship between
velocity and volume (Haryati & Najid, 2021).

PTV Vissim

Typical simulation models include a
selection of common vehicle types, including
cars, buses, trucks, and motorcycles.
However, there are a number of non-
standard vehicle kinds in mixed traffic, such
as motorized and non-motorized three-
wheelers, and these can have a big impact on
the simulation results. As a result, the first
stage in the simulation is to precisely specify
the static and dynamic properties of each
type of vehicle in terms of its length, width,
rate of acceleration and deceleration, and
speed ranges. For each type of vehicle, one
may take into account variables like axle
design, turning radius, etc. for a more
accurate modeling (Manjunatha et al., 2013).

In practice, traffic modeling is
frequently used to support the design and
validation of newly created control
techniques. Users have a wide variety of road
traffic simulators to pick from. Most of them
are commercial pieces of software.
Additionally, open-source simulators created
by academic institutions or research centers
are also accessible. Depending on the specific
needs of the user, each of them has benefits
or drawbacks (Tettamanti & Varga, 2012).
So, in order to get good simulation results,
input adjustments must be made in advance
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for vehicle types that are not found in the
vissim software.

There are two different programs that
make up the Vissim simulation system. The
traffic flow model (Vissim's core) is the first
program, while the signal control model is
the second. The signal control program
(slave) receives detector values from the
master program, Vissim, every second. The
detector readings are used by the signal
control to determine the current signal
characteristics. As soon as Vissim receives
the signal aspects, the subsequent cycle of
traffic flow begins. The simulation is
stochastic, microscopic  (single vehicle
modeling), and has fixed time slices of one
second. An online animation of the traffic
flow and offline reports of the distributions
of waiting and travel times are the
simulation's outputs (Fellendorf, 1994).

Then, the calibrated models are
assessed using fresh field data that includes
input volumes, traffic mix, and other
necessary information. It is calculated what
the mean absolute percentage difference is
between the exit flows derived from the
model and those obtained from the field. If
this error is contained within the necessary
bounds, the model is considered to be
validated (Siddharth & Ramadurai, 2013). So
that the input that will be used for the
simulation must be taken directly from the
tield so that later an accurate simulation will
be produced.

The psychophysical —car-following
model created by Wiedemann (1974) is used
by Vissim. The idea behind this model is that
when approaching slower moving vehicles,
faster moving vehicle drivers begin to slow
down once they reach their own personal
perception threshold. However, due to the
driver's error in estimating the lead vehicle
speed, the speed may end up being lower
than the lead vehicle speed. This implies that
after crossing another threshold, the driver
will gradually increase the speed again. Due
to the flaws of the drivers, this causes an
iterative process of acceleration and

deceleration to calculate the precise speeds of
the lead vehicles (Aghabayk et al., 2013).
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The paths of the merging vehicles in
the Vissim simulation model should go
beyond the entire weaving area, which was
designated as the merge link. In order to
make sure that vehicles coming from freeway
could properly complete the merging
process, this was done. Vehicles in the Vissim
simulation model would exit the network
from the lane. The Vissim user manual
further stipulates that the downstream
connector's lane-change distance must be
greater than the merge link's overall length
(Fan et al., 2013)

In this study, PTV Vissim was used as
a tool for analyzing the performance of the
Kodimintersection, and then the results of
the analysis would be compared using the
manual method using the PTV Vissim
software.

Research Methodology

The four-arm unsignalized
intersection, namely the Kodim intersection,
Depok, West Java, which connects Jalan Raya
Sawangan, Jalan Pramuka Raya, and Jalan
Pramuka II. The research location can be
seen in Figure 1.

Research Location
—

Figure 1. Map of the research location:
Kodim Intersection, Depok, West
Java

The flowchart for this research can be
seen in Figure 2 as follows:



Research Preparation
Identification of problems

Field Survey
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Intersection Performance Analysis

After analyzing the intersection survey
data, the results of the analysis can be seen in
table 2 below.

Table 2. Intersection analysis result data

Intersection Data Analysis

. § Secondary Data
Primary data 1. Population Total Dat
sulation Total Data
1. Traffic Volume Data ! \f“I“'I"":f‘ “';' 5 Ma
2, Geometric Data & Vekle Lrowh Dsta
Data recapitulation
Intersection Data Analysis
Yes
Alternative
Solution
FINISH
Figure 2. Research flowchart

Research Results and Discussion

Survey Results

The survey results at the intersection
can be seen in table 1 as follows.

Table 1. Data traffic counting

Weekend Weekday
Survey 11.00-  17.00-  07.00-  17.00-
Time 13.00 19.00 09.00 19.00
Peak 11.45-  17.00-  07.15-  17.30-
Hour 12.45 18.00 08.15 18.30

Q(Veh/ g1 9230 9288  10.137
Hour)

Based on the vehicle traffic survey data
that has been carried out, the largest vehicle
volume value was obtained on Weekday,
17.15-18.15 WIB, with the number of
vehicles 10137 vehicles/hout. So, this data is
considered to represent other data because it
has the highest volume of traffic flow.

Traffic Flow 4072 skr/hour
Capacity 2927 skr/hour
Degree of Saturation 1.3

Vehicle Delays 111.04 second
Level of Service I3

Based on the results of the analysis
using the 2014 PKJI, the traffic flow results
wete 4072 cur/hourt, the vehicle capacity was
2927 cut/hout, the degtree of saturation was
1.3 and vehicle delays were 111.04 seconds.
So that the level of service F is obtained,
where a value like this, it means that the
intersection is in a saturated state, resulting in
congestion or queues of vehicles at the
intersection. So a solution is needed to obtain
a minimum level of service value at level B,
and a degree of saturation below 0.85. A
degree of saturation below 0.85 means that
the vehicle can move comfortably without a
queue of vehicles.

First of all, an experiment is carried out
to carry out traffic engineering as in Solution
A, Solution B, and Solution C. Then, if the
traffic engineering does not meet the
minimum level of service value B, a solution
experiment is carried out by changing the
intersection geometry. As in Solution D, road
widening was carried out so that the
intersection geometry became symmetrical,
and in Solution E, a non-level intersection
was made by building a flyover at the
intersection.

Alternative Solution A (Prohibited Right
Turns of the Major and Minor Arms)

Alternative Solution A is traffic engineering
with a sign prohibiting right turns from the
major and minor arms. This alternative
solution was chosen because there are lots of
vehicles turning right on major and minor
roads. So, it is hoped that this traffic
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engineering can describe the traffic density at
the Kodim Intersection. A traffic engineering

sketch for an alternative solution A can be
seen in figure 3 as follows.

Figure 3.

Figure 3 illustrates the traffic
engineering actions in alternative solution A,
which can be described as follows.

a) Drivers from the north who will turn
west can first turn left for about 300
m, then turn right via Jalan Poinmas.
For drivers from the east who will
turn north, you can go straight first,
then look for a U-turn about 500 m
from the intersection and turn left
directly to the west.
¢) Drivers from the south who will turn

east from Jalan Pramuka II can return

south via Jalan Poinmas, which is 400

m long and will appear at the

intersection between Jalan Raya

Sawangan and Jalan Poinmas.

b)

168 -
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Sketch alternative solution A

d) Drivers from the west who will turn
south can go straight for 300 meters
first, then go via Jalan Poinmas.

Alternative Solution B (Prohibited Right and
Straight Turns of the Minor Arm)

Alternative solution B is traffic
engineering with a prohibition sign for
turning right and straight from the minor
arm. This alternative solution was chosen
because there are a lot of vehicles turning
right and going straight on minor roads. So,
it is hoped that this traffic engineering can
describe the traffic density at the Kodim
Intersection. A traffic engineering sketch for
alternative solution B can be seen in Figure 4
as follows.
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—»c
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Figure 4.

Figure 4 illustrates traffic engineering actions
in alternative solution B which can be
described as follows:

a) Drivers from the north who are
heading south and west can turn left
after 300 meters and then enter Jalan
Poinmas.

b) Drivers from the south heading north

can first turn left, then look for a 500
m u-turn and turn left directly from
the west.
Drivers from the south who are
heading east, can first turn left to find
a roundabout or return south and
then pass Jalan Poinmas.

)

Alternative Solution C (Installation of
Traffic Signals at Intersections)

Alternative solution C is a solution
with the addition of a traffic signaling tool
(APILL) at the intersection. This alternative
solution is carried out because in Solution A
and Solution B, just doing traffic engineering
does not have much effect on increasing the
value of the level of service. So it will be
analyzed if the Kodim intersection uses a
traffic signaling tool. Data width of each
intersection approach in table 3 as follows.

Table 3. Intersection analysis result data

U S T B
L 3.6 m 3.3 m 6.6 m 8.6 m
LM 3.6 m 3.3 m 6.6 m 51m

102
,

!

N

T Pramiall _—]

32m
j J —
|

\
S e

Sketch alternative solution B

U S T B
LBKIJT 0m 0Om 0m 35m
Lk 3.6 m 33 m 6.6 m 51m
L = width of the road
Lt = driveway width
Lexyr = width of continuous turn left.
Lk = exit width

Based on the results of the phase
analysis at the intersection, it can be seen in
table 4 as follows.

Table 4. Signal time traffic phase alternative
C

Green Red Yellow All  Phase
Red Time
Phase E&W 50 39 3 2 94
1 Green
Phase N&S 30 55 3 1 89
2 Green

So, it is described, the signal phase at
the Kodim intersection can be seen in figure

5.

FASE 1

et 8 —
I I3_ 1
FASE 2 0 *
imea 2 sara
I 1
55 S 30 S
Figure 5. Signal phase
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Alternative Solution D (Symmetrical
Intersection Geometry)

Making the intersection geometry
symmetrical is expected to increase vehicle

1.9

Figure 6.

Each road section is widened by 70 m,
so this improvement solution requires land
acquisition. The amount of land acquisition
includes:

a) North : 196 m” (Shops)
b) East : 196 m” (Shops)
c) West : 406 m* (Mosque)
d) South : 238 m* (Mosque)

Traffic engineering is also carried out
such as alternative solutions B.

Alternative Solution E (Selection of the
Type of Intersection)

Selection of the type of intersection
can be used as an alternative solution by
looking at the graph of the volume
comparison of the major arm and the minor
arm. The volume of vehicles on the graph is
in units of vehicles/day.
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capacity on roads and intersections. The
intersection is made symmetrical by widening
the major roads to 2x (2x4) and the minor
roads to 2x5 which can be seen in figure 6.
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Figure 7.  Intersection type selection

graph

Based on the graph in figure 7 above,
it can be concluded that the type of
intersection that is suitable for the Kodim
Intersection is a non-level intersection;
therefore, an alternative solution will be made
to change the geometric intersection to be
symmetrical and make a flyover on the minor
arm. So that the sketch of the intersection can
be seen in figure 8.

Thousand
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Figure 8. Flyover sketch

Comparison of Results of Analysis of Actual Conditions with Alternative Solutions

Comparison of the results of the analysis of actual conditions with alternative solutions can

be seen in table 5 as follows.

Table 5. Comparison of alternative solution analysis result

Analysis Actual (Peak A B C D E
Hour)
Q(veh/hour) 9288
gmi(veh/hour) 3588 3588 3588 N:1252 3588 3588
S: 691
E: 1944
W:1511
gmi(skt/hour) 1450 1450 1450 1450 1450
gma(veh/hour) 6219 6219 6219 6219 6219
gma(skr/hour) 2623 2623 2623 2623 2623
Qoal(veh/hour) 9807 9807 9807 9807 9807
Quoaiskr/hour) 4072 4072 4072 4072 4072
Type 422 422 422 422 424 424
C(skr/hour) 2928 3231 4009 N :660 3789 3775
S: 408
E:2118
W:1314
Dj 1.39 1.26 1.02  N:1.89 1.70 0.51
S:1.69
E:0.91
W:1.15
T(s) 111.0 66.53 19.7  N:271 23.18 10.6
S:297
E:29.6
W:67.4
LoS F F C F C B
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Based on Table 5, it can be seen that,
when compared, the solution for making a
flyover produces a Level of Service value
with a B value, which is the best Los value
compared to alternative solutions A, B, C,
and D.

Prediction of Intersection Traffic
Performance for the Next 5 Years

Then the prediction of intersection
volume for the next 5 years can be seen in
table 6.

Table 6. Calculation of vehicle flow (Q)

2022 — 2027
Years n Vehicles flow Amoun
(skr/hour) t

SM KR KS
2022 0 1506 1917 650 4073
2023 1 1605 1972 700 4277
2024 2 1710 2028 755 4493
2025 3 1821 2086 813 4721
2026 4 1941 2146 876 4963
2027 5 2068 2207 945 5219

So that the results of calculating the
flow of vehicles and the degree of saturation
for the next 5 years are in table 7 as follows.

Table 7. Calculation 2022 — 2027
intersection performance

prediction

Vehicles  Capacity Degree of
Flow (Q) (C) Sturation
(skr/hour)  (skr/hour) Dj)

2022 4073 2927.98 1.391

2023 4277 2927.98 1.461

2024 4493 2927.98 1.534

2025 4721 2927.98 1.612

2026 4963 2927.98 1.695

2027 5219 2927.98 1.783

Table 7 is the data from the analysis of
capacity calculations and the degree of
saturation of intersections for the next 5
years. So that the prediction of intersection
performance for 2027 is obtained with a
degree of saturation of 1.783. This value
exceeds the provisions for Degree of
Saturation (DJ) < 0.85 based on the PKJI
2014. So that the intersection is in a saturated
state and it is certain that there will be long
queues of vehicles.

Road Section Survey Data

Data from the survey results on the
Jalan Raya Sawangan section can be seen in
table 8.

Table 8. Vehicle flow survey data

Weekend Weekday
Survey Time 11.00-13.00 17.00-19.00 07.00-09.00 17.00-19.00
Peak Hour 11.45-12.45 17.00-18.00 07.15-08.15 17.15-18.15
Q (vehicles/hour) 5769 6438 6583 7185

Based on the survey data, the volume
of vehicles on J1. The biggest Raya Sawangan
occurred on Monday at 17.15-18.15 with a
total of 7185 wvehicles/hour. So that the
largest volume value will be used for road
performance analysis.

Road Segment Analysis Results

The results of the analysis of Jalan Raya
Sawangan can be seen in table 9.
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Table 9. Road segment analysis results

Actual (2/2TT)

Road width 1 3.3
Road width 2 3.3
Total Flow (Q) 3764.9
KHS Low
FV, (km/hour) 42
FVy. (km/hour) 12
FVus (km/hour) 0.96
FVux (km/hour) 1
Vs (km/hour) 39.168
Cy (skt/hour) 2900
FCyj (skt/hour) 0.948
FCpa (skt/hour) 1



Actual (2/2TT)
FCpys (skt/hour) 0.92
FCUK (skt/hour) 1
Kapasitas (skt/hour) 2529.26
Derajat Kejenuhan (Dy) 1.49
Vr (km/hour) 24
L (km) 0.2
Wr (s) 30
LoS F

Prediction of Road Traffic Performance for
the Next 5 Years

Calculation results for prediction of
vehicle traffic in the next 5 years can be seen
in table 10.

Table 10. Calculation of vehicle flow (Q) for

2022 — 2027
Years n Vehicles Flow TOTA
(skr/Hour) L
SM KR KS
2022 0 1864 1548 352.8 3765
2023 1 1986 1592 380 3959
2024 2 2116 1638 410 4164
2025 3 2255 1685 441 4381
2026 4 2402 1733 476 4611
2027 5 2559 1782 513 4854

Based on Table 10, it can be seen that
the value of vehicle traffic will continue to
increase every year, with predictions that it
will be 4854 cur/hour in 2027. Then the
degree of saturation and intersection capacity
for the next 5 years can be seen in table 11.

Table 11. Calculation of prediction of road
performance 2022 — 2027

Years  Vehicles Capacity  Degree of
Flow (Q) ©) Saturation
(skr/hour)  (skr/hour) (Dj)

2022 3765 2529.26 1.489

2023 3959 2529.26 1.565

2024 4164 2529.26 1.646

2025 4381 2529.26 1.732

2026 4611 2529.26 1.823

2027 4854 2529.26 1.919

Table 11 is data from the analysis of
capacity calculations and the degree of
saturation of intersections for the next 5
years. So that the prediction of intersection
performance for 2027 is obtained with a
degree of saturation of 1.919, where this

Jurnal Pensil : Pendidikan Teknik Sipil

value exceeds the provisions for Degree of
Saturation (DJ) < 0.85. So that the
intersection is in a state of saturation and it is
certain that there will be long queues of
vehicles.

Modeling Results with PTV Vissim

Figure 9 is a road network that has
been modeled on PTV Vissim. Then the road
network is displayed in wireframe mode so
that the road network can be seen cleatrly.

Figure 9. Modelling Vissim

Then the road network that has been
modeled will be added by vehicles based on
survey volume in the field, so that the
intersection can be simulated as show in
figure 10 as follows.
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PTV Vissim Analysis Results

After simulating the intersection using
PTV Vissim, queue values and stopped
vehicles can be generated, which can be seen
in table 12 as follows.
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Table 12. Results of intersection analysis
using Vissim Modelling

QLen QLen VehDel
(m) Max ay(s)

(m)

A-C (East-West) 144 183 64
A-D (East-South) 144 183 18
A-B (East-North) 144 183 89
C-A (West-East) 137 170 59
C-D (West-South) 137 170 18
D-A (South-East) 671 83 10
D-C (South-West) 671 83 13
D-B (South-North) 671 83 1
B-A (North-East) 54 68 26
B-C (North-West) 54 68 39
B-D (North-South) 54 68 10

Based on the data presented in table 12,
it can be seen that the longest queue of
vehicles is from the south with a value of
671m. While the highest value of stopping
vehicles occurs in the east-to-north direction
with a wvalue of 89 seconds, So that a
comparison between the results of the
analysis with the 2014 PKJI and the analysis
using PTV Vissim can be seen in table 13, as
follows.

Table 13. Intersection analysis

Analysis Actual  Analysis Actual
Conditions with  Conditions with

PKJI 2014 PTV Vissim
Delays 111.044 89 second/skr
second/skr
Level of F F

Service

So it can be seen from Table 13 that
the analysis of the intersection using PKJI
2014 and PTV Vissim produces the same
Level of Service which is class F, where in
this condition the value of vehicle volume far
exceeds the capacity of the intersection,
resulting in long queues of vehicles on each
approach to the intersection.

Conclusion

Based on the results of the analysis of
the performance of the Kodim intersection
and Jalan Raya Sawangan section that has
been carried out, several things can be
concluded as follows:

174 -

Analysis from the Kodim Intersection
resulted in the largest volume of
vehicles on Weekday at 17.15-18.15
WIB with a vehicle volume of 4072
skr/hour and a capacity of 2927
skr/hour. So that it produces a degree
of saturation value of 1.391. Then in
the analysis of the road sections, the
largest volume of wvehicles was
obtained on Weekday at 17.15-18.15
WIB with a total volume of 3764
skr/hour and a road capacity of 2529
skr/hour. So that the degree of
saturation value is 1.49. So, if based on
the DJ requirement < (.85, the Kodim
intersection and Jalan Raya Sawangan
still need solutions for repair solutions
to produce a degree of saturation
below 0.85, which will cause long
queues of vehicles at peak hours.
Based on the analysis results, a delay
value of 111 seconds is obtained which
causes the Level of Service (Los) to be
categorized at service level F. As for
the results of the analysis of the
performance of Jalan Raya Sawangan,
the results of the analysis are restrained
flow, traffic speed less than 50 km /
hour, and the value of the traffic
volume is more than 100% of the
capacity value, the Sawangan Highway
Section is included in the service level
F.

Because the Kodim Intersection and
the Jalan Raya Sawangan section
analyzed still produce a degree of
saturation exceeding 0.85, a solution
must be found to improve the
performance of the intersection. Based
on several alternative solutions that
have been presented, namely traffic
engineering, road widening, and
making flyovers. So it can be
concluded that the most effective
alternative solution is to make a
flyover. The solution of making a
flyover produces a degree of saturation
value of 0.382, so that the Level of
Service (Los) value of the intersection
is obtained at level B. The resulting



degree of saturation value is below
0.85, as required in the PKJI 2014.
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