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Abstract

Transportation is important as a tool for to go
everyday. The increased demand for
transportation causes an increase in traffic flow
and volume of vehicles which will then cause
congestion. One of the traffic jams that occur in
the city of Surabaya is on the Banjar Sugihan
road. The purpose of this study is to review and
analyze the density of traffic flow that occurs on
the Banjar Sugihan road, so that it can solve
congestion problems and improve services. The
method in this study was carried out by
conducting traffic surveys to collect primary data
which was carried out for three days during rush
hour (06.00-17.00) which was guided by the 2014
PKJI. This research resulted in a large volume of
vehicles, large capacity roads, as well as the
performance of the Banjar Sugihan highway
section. From the results of the study it can be
concluded that the Banjar Sugihan highway is a
road that is densely packed with vehicles, the
performance of the Banjar Sugihan Street section
has a forced or jammed flow, low speed, volume
below capacity. The queues were long and there
were big obstacles.
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1. Introduction

As the city of Surabaya develops as a center
for trade, industry and education, it has an
impact on the increasing need for
transportation and public facilities.
Transportation becomes a serious matter as a
tool for daily traveling activities. Transportation
is divided into 3 namely: land transportation,
sea transportation, and air transportation. With
the increasing need for transportation, it
causes an increase in traffic flow and
congestion in the city of Surabaya, one of
which is on Banjar Sugihan Street. This road
experiences traffic jams during rush hours.

The traffic jam occurred at the Manukan T-
junction to Banjar Sugihan. Not only that, there
are large vehicles such as trucks and fuel
carriers that can often be seen passing
through the road. The purpose of this study is
to review the analysis of traffic flow density on
Banjar Sugihan Street using the 2014
Indonesia Road Capacity guidelines. So that it
can improve services on Banjar Sugihan
Street to be able to solve traffic flow density
problems. The benefits of this research can be
used as an information and input platform for
the Surabaya City Transportation Agency in an
effort to improve traffic services on the Banjar
Sugihan road.
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2. Materials and Methods

Literature Review
Data Collection

Skunder Data : Primer Data :
- Location Map - Traffic Survey
- Total population - Side Barrier Data
- Road Geometric Data
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| Data processing ‘
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Analysis and Discussion :

- Traffic Volume Analysis
- Capacity Analysis

- Side Barrier Analysis

- Performance Analysis

i

‘ Conclussion ‘

Figure. 1 Research Method

2.1 Theoretical Frame Work

In carrying out this research, a theoretical
approach was carried out through secondary
data collection which included: Map of
Location and Number of Populations, as well
as primary data which included: Traffic Volume
Data, Geometric Data, and Side Barriers Data.
Which will then be analysed reviewing the
characteristics of the side friction and analysis
of the speed of the vehicle disturbed by the
side friction.

2.2 Research Location

If this research is a field research, the location
of the study in a long the way in Banjar
Sugihan Street, Surabaya City.

1 7 REL T

ure. 2 Research Location
2.3 Data

1. Total Population
Population data was obtained from the
Central Bureau of Statistics for the City of
Surabaya. The following is a table of the
population of the City of Surabaya in 2020:

Table 1 Total Population of Surabaya City
Number of Population by Gender
Per Subdistrict Registration

Subdistrict Results (Soul)
Male Female  Amount
2020 2020 2020
Surabaya

2.904.751 1.469.598 2.904.751

2. Primary Data

Road geometric data is data that contains real

road conditions in the field. The road
geometric data at the research location are as
follows :

Table 2 Road Geometric Data at Location

Street Banjar Sugihan Highway
Roads STA 0+000 — 03+000
Street Type 4/2 D
Pavement Type Asphalt
Lane Width (W)) 154 m
Lane Width (WI) 7,52 m
Road Shoulder Width (Ws) 1,93m
Sidewalk Width 3,59 m
Median Road 25m

Banjar Sugihan Highway Geometric Drawing

SDEVALK oA smewALK
ROADSIDE smEA -

Figure. 3 The geometry of Banjar Sugihan
Street

Based on the figure, it is obtained for the
geometry of the Banjar Sugihan highway on
side A with a size of 8.27 meters, a sidewalk of
2.37 meters, a shoulder of 1.93 meters. For
the B side with a size of 6.77 meters, the
sidewalk is 1.22 meters. For sides A and side
B, the median is 2.5 meters

2.4  Analysis Method

The method in this final project research was
carried out by surveying the Banjar Sugihan
road which was carried out for 3 days (5 April
2022 — 7 April 2022) during peak hours. The
data needed is secondary data in the form of
location maps and population numbers, as well
as primary data obtained from survey results
such as traffic survey data, side barrie data
and road geometric data.

3. Result and Discussion
3.1 Traffic Volumes

Traffic volume data obtained by conducting
surveys in the field. The survey was carried
out on April 5 2022 — April 7 2022. The data
was analysed to determine the volume of
traffic, peak hours, and to determine the
distribution of traffic on road segments. The
following is the volume result on Banjar
Sugihan Street (Surabaya — Gresik and Gresik
— Surabaya) where there is a high density of
vehicles at 16.00 — 17.00.
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Table 3 Results of Analysis of Traffic Volume
Calculations at Peak Hours, Tuesday

5 April 2022
Total of Volume

Direction Time Volume (Q) Degree. of
Skr/hour Saturation

(DJ)

08.00 —09.00  1456,05 0,919

Surabaya - Gersik 12.00 — 13.00 557,15 0,352

16.00—-17.00  1805,5 1,139

08.00 — 09-00 3885 2,542

Gersik - Surabaya 12.00 — 13.00 1054,2 0,665

16.00-17.00  4083,2 2,577

Table 4 Results of Analysis of Traffic Volume
Calculations at Peak Hours, Tuesday

6 April 2022
Total of Volume

) . ) Degree of

Direction Time Volume (Q) )
Skr/hour Saturation

(DJ)

08.00 —09.00  1509,65 0,953

Surabaya — Gersik 12.00 —13.00 481,75 0,304

16.00-17.00  1637,65 1,033

08.00 —09-00  1929,15 1,217

Gersik - Surabaya 12.00 —13.00 597,1 0,377

16.00 — 17.00 2053,1 1,296

Table 5 Results of Analysis of Traffic Volume
Calculations at Peak Hours, Tuesday

7 April 2022
Total of Volume
Direction Time Vg:(ur%i L(J?) SD;?;Z;S;
(BJ)
08.00 - 09.00  1456,05 0,99
Surabaya - Gersik 12.00-13.00 557,15 0,2904
16.00 — 17.00 1805,5 1,003
08.00 — 09-00 3885 1,168
Gersik - Surabaya 12.00—13.00 1054,2 0,365
16.00—17.00  4083,2 1,418

Figure 4 Traffic Volume Result

The graph above explains the large volume of
vehicles that pass Banjar Sugihan Street in
two different directions. For the direction of
Surabaya - Gresik there will be heavy traffic on
Tuesday 5 April 2022 at 16.00 - 17.00 and the
least on Tuesday at 06.00 - 07.00 WIB.
Whereas for the direction of Gresik - Surabaya
the most crowded vehicles are on Thursday 7
April 2022 at 16.00 - 17.00 and the least at
06.00 - 07.00 WIB.

. Busy day : Tuesday (16.00 - 17.00)
(Gresik — Surabaya)
Formula :
Q = (ekr KR x KR) + (ekr KB x KB) +

(ekr SM x SM)

Light Vehicles 01
EKR Heavy vehicle 01,2
EKR Motorcycle 10,25

EKR Non-Motorized Vehicles : 0
Because it includes side resistance, the
calculation is per 15 minutes peak hours
16.00-17.00:
Q = (ekr KR x KR) + (ekr KB x KB) +
(ekr SM x SM)
Q = (1,00 x 328) + (1,20 x 33) +
(0,25 x 685)
Q = 583,85 Skr / 15 minute
The result for per hour is 2133.2
cur/hour

. Busy day : Tuesday (16.00 - 17.00)
(Surabaya — Gresik)
Formula :
Q = (ekr KR x KR) + (ekr KB x KB) +

(ekr SM x SM)

Light Vehicles 01
EKR Heavy vehicle 01,2
EKR Motorcycle 10,25
EKR Non-Motorized Vehicles :0

Because it includes side resistance, the
calculation is per 15 minutes peak hours
16.00 — 17.00:
Q = (ekr KR x KR) + (ekr KB x KB) +
(ekr SM x SM)
Q = (1,00 x358) + (1,20 x 43) +
(0,25 x 487)
Q = 531,35 Skr / 15 minute
The result for per hour is 1805.5
cur/hour

3.2 Side Barriers

The results obtained from the survey are
tabulated every 15 minutes and separated
according to the type of vehicle. From the side
resistance class analysis that has been carried
out, it can be seen that the side friction class
for each time period.
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. Busy Day : Tuesday 5 April 2022
Peak Hours (16.00-17.00)
Direction : Gresik — Surabaya
Total Frequency = KP+PK +MK+KTB
= 122+53.5+4.8+60.2
=240.5
. Busy Day : Tuesday 5 April 2022
Peak Hours (16.00-17.00)
Direction : Surabaya — Gresik
Total Frequency = KP+PK +MK+KTB
= 122+53.5+4.8+60.2
=240.5
3.3 Capacity
To calculate the capacity of Banjar Sugihan
street, the steps that must be taken are :
1. Determine Base Capacity
With the Banjar Sugihan Highway Type
on the 4/2 T road segment, the Co value
per lane is 1650 cur/hour.
2. Adjustment Factor For Capacity
a. The Banjar Sugihan Street segment
has a 4/2 road type (FCPA) only for
undivided roads
b. Determine the lane width (FCLJ)
using Table 2.10. Effective width =
6.77 m, then FCLJ = 0.99
c. Determining the size of the side
friction (FCHS) with the data
obtained from the results of the
analysis obtained a weighted
frequency of side friction of 293.6 so
that an FCHS of 0.98 was obtained.
d. Determines the size of the city
(FCUK). The population in the city of
Surabaya is 2,904,751 people, so
the FCUK value is 1.00.
3. Capacity
C = CO x FCL] x FCHS x FCUK C

C=1650x%0,99 x 0,98 x 1,00

C = 1584,66 skr/hour
3.4 Degree of saturation

Calculation of the degree of saturation is
based on the following equation :

Q 18055
Dj===

C 1584,66
From the calculation results obtained the value
of the degree of saturation is 1.139 pcu/hour
(Surabaya - Gresik).
Q 4083,2
C~ 1584,66
From the calculation results obtained the value
of the degree of saturation is 2.577 pcu/hour

(Gresik - Surabaya).

= 1,139 pcu/hour

D] = = 2,577 smp/hour

Based on the results of the analysis, it can be
seen that the highest degree of saturation (DJ)
occurs at 16.00 — 17.00, with a degree of
saturation value on April 5, 2022 Gresik —
Surabaya 2.577. On April 6, 2022 Gresik —
Surabaya 1,296. On April 7, 2022 Gresik -
Surabaya 1,418. On April 5 2022 Surabaya —
Gresik 1,139. On April 6 2022 Surabaya —
Gresik 1,033. On April 7 2022 Surabaya —
Gresik 1.003. So the highest degree of
saturation is 2.577.

4, Conclusion

From the research it can conlude that, Banjar
Sugihan Street is a heavily congested road, as
evidenced by a traffic volume survey
conducted from Tuesday, April 5, 2022, to
Thursday, April 7, 2022. During the peak hours
on April 5, 2022, from 16:00 to 17:00, the
traffic volume from Surabaya to Gresik was
recorded at 1805.5 vehicles per hour, and from
Gresik to Surabaya, it was recorded at 4083.2
vehicles per hour. On April 6, 2022, during the
same time frame, the traffic volume from
Surabaya to Gresik was 1033 vehicles per
hour, and from Gresik to Surabaya, it was
1296 vehicles per hour. Finally, on April 7,
2022, the traffic volume from Surabaya to
Gresik was 1033 vehicles per hour, and from
Gresik to Surabaya, it was 1418 vehicles per
hour. Therefore, it can be concluded that the
peak traffic volume occurred on Tuesday, April
5, 2022, from 16:00 to 17:00, in the direction
from Gresik to Surabaya, with a volume of
2220.55 vehicles per hour.

Based on the highest traffic volume recorded
on Tuesday, April 5, 2022, the Degree of
Saturation (DJ) values were calculated for both
directions on Banjar Sugihan Street in
Surabaya. For the Gresik to Surabaya
direction, with a traffic volume of 4083.2
vehicles per hour (Q), the highest DJ value
was observed during the afternoon rush hour,
specifically from 16:00 to 17:00, with a DJ
value of 2.577. On the other hand, for the
Surabaya to Gresik direction, with a traffic
volume of 1805.5 vehicles per hour (Q), the
highest DJ value was also during the afternoon
rush hour, from 16:00 to 17:00, with a DJ value
of 1.139.

The performance of the Banjar Sugihan Street
section can be evaluated based on the degree
of saturation values. In this case, a DJ value of
2.577 (greater than 1.00) indicates that the
current traffic flow is forced or congested,
resulting in low speeds and a volume below
the road's capacity. Additionally, long queues
and significant obstacles were observed on the
road during this period.



Jurnal Teknik Sipil: Vol 23, No.2, May 2023-ISSN: 1412-1576 (Print), 2621-8428 (Online) 285

5. Acknowledgement

The author realizes that this research cannot
be completed without the support of various
parties, both moral and material. Therefore,
the author would like to express his gratitude
to all those who have helped in the preparation
of this thesis, especially to:

e Both parents, beloved father Isnaeni Tartib
and beloved mother Lilis Suciati who have

e provided support both morally and
materially as well as unceasing prayers for
the writer.

e Dr. Mulyanto Nugroho, MM, CMA, CPAI, as
Rector of the Universitas 17 Agustus 1945
Surabaya.

e Dr. Ir. Sajiyo, M.Kes., as Dean of the
Faculty of Engineering, Universitas 17
Agustus 1945 Surabaya.

e Ir. Faradillah Saves, ST., MT as Head of
Study Programme of Civil Engineering at
the Universitas 17 Agustus 1945 Surabaya.

e Ir. Lally Endah Fatmawati, ST., MT as
supervisor | of this Final Project research.

e Ir. Nurani Hartatik, ST., MT as supervisor Il
of this Final Project research.

e Mr and Mrs Lecturer, Employee Staff,
Department of Civil Engineering, University
of 17 August 1945 Surabaya

e All my friends and all parties involved who
have helped the author in completing this
research

6. Author’s Note

All of the content written in this article is
original as it summarizes my studies with Mrs.
Laily Endah Fatmawati and Mrs. Nurani
Hartatik. The contents of this article were
reviewed during my thesis defense at the
Department of Civil Engineering, University of
17 Agustus 1945 Surabaya.

7. References

Augusta.  (2013). Factors influencing
population mobility to the town of
Bangun Dua Village, Kota Bangun
District, Kutai Regency. eJournal of
Government  Government  Science,
01(02), 862—-874.

Ali Alhadar. (2011). Analysis of Road
Performance in an Effort to
Overcome Traffic Congestion at
Signalized Intersections in Palu City.
Journal of Science and Technology
Research, 01(01).

Central Bureau of Statistics for the City of
Surabaya. (2019). Number of
Population by Gender per District.
Surabaya City BPS.

Public Works Department. (2014). Indonesian
Road Capacity Guidelines (PKJI).
Director of Highways.

Neno Setiawan. (2018). Performance
Analysis of Sukoharjo Hajj Cemetery
Underpass Road. muhammadiyah
Surakarta university.

Fan, Q., Zhang, W., & Li, Y. (2020). Road
network performance evaluation
using cell transmission model and
travel time reliability. Journal of Traffic
and Transportation Engineering (English
Edition), 7(4), 423-439.

Rachmawati, T., Adji, T. B., & Sanjaya, D. D.
(2018). Analysis of road performance
index using Indonesia Road
Condition Index (IRCI). IOP
Conference Series: Earth and
Environmental Science, 2018.

Sitorus, M. D. P., Santoso, |. R., & Arifin, M.
(2020). Performance analysis of rural
road networks in Indonesia using
International Roughness Index (IRI).
IOP Conference Series: Earth and
Environmental Science, 472(1).

Budiarto, A. P., Sartono, B., & Fatchurahman,
R. (2020). Evaluation of the road
condition index in Indonesia using
Roughness Index and International
Roughness Index. IOP Conference
Series: Materials Science  and
Engineering, 778(1).

Bintoro, R., & Widodo, D. S. (2017).
Performance analysis of urban road
network using the Speed Index
method: Case study of Semarang
City, Indonesia. Procedia Engineering,
170, 142-150.

Thaib, I. A., & Sarno, R. (2018). Performance
analysis of urban road network based
on travel time reliability index. Journal
of Engineering and Technological
Sciences, 50(1), 35-48.

Abdullah, R., & Sumabrata, J. (2016).
Performance evaluation of arterial
road using a weighted index: A case
study in Jakarta, Indonesia. IOP
Conference Series: Earth and
Environmental Science, 31(1).

alim, B., & Mulia, N. (2019). Performance
analysis of urban road network based
on travel time reliability in Surabaya
City, Indonesia. IOP Conference
Series: Earth and Environmental
Science, 295(1).



