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Abstract

The signalized intersection of Jalan Kragan-Jalan Veteran Gresik is the gateway to and from Gresik
Regency and Surabaya City, so there are often traffic jams or delays at this signalized intersection and
accidents. The evaluation of the performance of the signalized intersection of Jalan Kragan-Jalan Vet-
eran Gresik shows that the signalized intersection Jalan Kragan-Jalan Veteran is experiencing satura-
tion obtained from the 1994 MKII signalized intersection performance analysis method. According to
the Ministry of Transportation regulation No. 96 of 2015, the signalized intersection of Kragan Street
— Veteran Street is included in the category D level in signaled crossing services.
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Introduction

Problems in the transportation sector are
caused by the growth of transportation facilities
which is much faster than the growth of trans-
portation infrastructure, causing traffic conges-
tion (Febri Suryaningsih & Kurniati, 2020). Sig-
nificant disruption to traffic flow due to practi-
cal arrangements such as traffic lights or signs is
not available, resulting in congestion due to ir-
regular traffic, especially at intersections. Inter-
sections are nodes in the road network where
road segments meet and vehicle tracks intersect,
which causes high traffic volume (Listiana &
Sudibyo, 2019). Intersections also have a criti-
cal position in managing traffic flow. Not opti-
mal and practically the performance of the inter-
section will cause problems. Gresik Regency,
one of the largest industrial areas in East Java
Province, is prone to traffic jams because class
IT and above vehicles pass it. If this condition is
not supported by improved road infrastructure
performance, it will cause severe traffic density
problems. Due to the increasing number of mo-
torized vehicles and the growing mobility of
class II vehicles, queues and traffic jams often
occur at crossroads in Gresik Regency, disrupt-
ing residents' activities.

Kragan Road Junction - Jalan Veterans is
one example. The intersection is one of the gates
for traffic flow to and from Gresik Regency and
Surabaya City. Increased congestion on Jalan
Kragan caused by increased mobility of class II
vehicles and above, lack of cycle time at signal-
ized intersections, presence of crossings, U-turns
before signalized intersections, and entry and
exit of vehicles at the Nippon paint factory on
Kragan roads, which can disrupt residents' activi-
ties. The congestion usually occurs during peak
hours in the morning and evening. So that Gresik
Regency has traffic problems that arise due to the
rapid growth of industrial areas in Gresik Regen-
cy, resulting in a rapid increase in traffic and can
cause vehicle conflicts that pass through the in-
tersection of Jalan Kragan - Jalan Veteran where
the road is a 4/2D road. Therefore, this research
was conducted to take remedial steps to increase
the capacity and level of road service (LoS).

Materials and Method

The initial stage of this research was to col-
lect secondary data from related agencies in the
form of data on vehicle growth, city population,
and land use. Field observations were carried out
in the primary data collection. Field observations
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were intended to obtain actual survey data ac-
cording to what was seen at the location. The
survey, so there are no errors in the evaluation
(Pratama & Isradi, 2020). Field observations to
obtain data on side barriers, road geometry, sig-
nal times, and daily traffic volume with the clas-
sification of types of light vehicles (LV), heavy
vehicles (HV), and motorcycles (MC)
(Barhmaiah et al., 2020). After the secondary
and primary data are obtained, data processing
is carried out.

Data processing here is to process raw da-
ta from field observations to become valid data
in the research process (Widyawan & Rukman,
2019). Then perform a performance analysis
calculation of signalized intersections using
these data. The stages carried out in this study
can be seen in the following flowchart show in
Figure 1.

Results and Discussion

Calculation of Survey Data

1. Field observation results shows on Table 1.
Field data on traffic flow was obtained

from field surveys on Mondays, Fridays, Satur-

days, and Sundays, with the peak hours for the

intersection of Jalan Kragan - Jalan Veteran at

08.00-10.00 WIB, with data on traffic flow dur-

ing peak hours in each approach as follows Ta-

ble 2.
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Figure 1. Laying chicken business experience

Table 3 shows field data regarding the sig-

nal time was obtained from a field survey at the
intersection of Jalan Kragan-Jalan Veteran, with
the following signal time data for each approach.

Saturated Current

The saturation current is calculated after

knowing the primary saturation current, which
determines the correction factor to obtain the sat-
uration current value. Determination of the cor-
rection factor itself is as follows (Directorate
General Bina Marga, 1997):

a.

City size correction factor

The correction factor for city size is deter-
mined based on the number of residents in
the city. In Gresik Regency, based on data
from the Central Bureau of Statistics for
Gresik Regency, 1311215 people were
found. In MKIJI 1997, the population was
in the 1.0-3.0 million category with a cor-
rection factor 1.00.

Side drag correction factor

The area around the intersection consists
of commercial, residential, and restricted
regions. At the junction of Jalan Kragan-
Jalan Veteran itself is a commercial area
marked by stalls around the area. With
side barriers in the form of wvehicles
parked on the Side of the road, public
transport that picks up and drops off pas-
sengers, and pedestrians crossing the
street. However, the side friction at the
Kragan-Veteran Road intersection is still
low, with a correction factor value of
0.95.

Gradient correction factor

Several approaches have different slopes
at the intersection of Jalan Kragan and
Jalan Veteran. On the western system, the
rudder is 2.5, with a correction factor of
0.975.

Parking correction factor

Parker's correction factor for each ap-
proach, according to MKJI 1997, is 1.00.
Right turn correction factor

The correct turn correction factor for each
approach is 1.09 for the east path, 1.05 for
the west approach, 1.02 for the north ap-
proach, and 1.04 for the south approach.

Degree of Saturation

The calculation of the degree of saturation

of each approach at the intersection of Jalan Kra-
gan-Jalan Veteran is as follows.
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Table 1. Geometric data

Table 5. Derajat Kejenuhan

Ap- . . Ap- Traffic . Degree of
Ap- proach Ir'llet Direct Ex1t proach Flow Capacity Saturation Explana-
proach dth width left turn |  width Code Q) © (DS) tion
Code | ™ (m) (m) (m)
(m) U 407.3 530 0.77 fed up
West 5 g 3 o3 B 865.95 934 0.93 fed up
3 2.5 -
South | 5.5 6 S 194.2 530 0.37 unsatu
rated
East 8 5.5 - 9
) T 879.55 1007 0.9 fed up
Table 2. Traffic flow during rush hour
Ap- oo Time (08.00-10.00) Table 6. Queue Length
ode
proach LT ST RT A Number of queued vehicles
p_
NorthA | LC 65 74 78 proach 0 o | o
phase HV 17 36 26 Code NQ; | NQ, ma
NQ; | NQ; x
MC 137 116 129
WestB | LC 138 177 T19 u [ 90 e 6.8 | 21.54
Phase | gy 62 66 68 0L | 552
B ) ; 6.356 10 34.78
MC 422 245 120 4 2
Southern LC 25 20 26
N s | 000 35T 55y 7 | 2257
Cphase | gy 13 12 16 0 | 4
MC 46 151 99 L el B B ATT 117 | 40.70
Eastern LC 143 186 125
D Phase HV 61 61 62 Table 7. Stopped Vehicles
MC 428 252 139 Approach NS (stop/ NSV
. . Code smp) (smp/jam)
Table 3. Signal times W] 0.60 T40.55
Ap- Time is on Cycle B 0.70 203.43
proach ["Green [ vel- Red Allred Time
Code b (seconds) S 0.65 139.77
North | 65 3 205 2 275 T 0.74 288
West | 112 3 129 2 246 Total 77175
South | 75 3 170 2 250 0.6
East 125 3 128 2 258 Table 8. Delays
Table 4. Saturated Current Delays
Ap-
Ap- Adjustment factor proach
proac S Code DT DG D DxQ
h
Code | 50 | Fos | Fsr | Fo | Fo | Fur U 205 | 3.7 | 332 | 135227
U 3300 1 0.95 1 1 1.02 3197
’ ’ 7 B 33.5 3.34 36.84 37901.6
B 5400 0.95 1 1 1.05 5386
.5 S 27 3.2 30.2 5864.84
S 3300 0.95 1 1 1.04 3260
4 T 39.5 3.9 43.4 38172.5
4846
T 4800 0.95 | 0.975 1 1.09 14 Total 95461.64
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Table 5 show based on the calculation results
above, it is found that the North, West, and East
approaches are saturated because DS > 0.75,
while the South approach is unsaturated with a
DS value of 0.37.

Performance Level

The calculation of the performance level
at the Kragan-Veteran Street signalized inter-
section is as follows:
a. Queue Length

In calculating the queue length, it consists
of NQ1 and NQ2 to get the value of NQmax to
continue calculating QL. The results for calcu-
lating the queue length can be seen in the fol-
lowing table 6:
b. Vehicle Stopped

The calculation of stopped vehicles con-
sists of the total stopping value for all intersec-
tions and the number of controlled vehicles
(Arsyad & Septiana, 2021). The results of the
analysis of stopped vehicles can be seen in the
following table 7:
c. Delay

The delay calculation consists of average
traffic delay, average geometric delay, average
intersection delay, and total delay (Bangkit
Prakoso et al., 2019). The results of the analysis
of stopped vehicles can be seen in the following
table 8:

Conclusion

Based on calculations using MKJI 1994, it
is known that signaled intersections experience
saturation, and based on the 2015 Minister of
Transportation Regulation No. 96. It is included
in the level D category of signaled intersection
services with an average delay of an average of
35.91 sec/smp.
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