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Abstract

The toll road network in Indonesia is growing very rapidly in line with the plan of the Government of the Republic of
Indonesia to build 24 toll roads on the island of Sumatra which will connect every provincial capital. The impact of toll
road construction is certainly different in each region, and those who feel the greatest impact in the areas closest to
them. Toll roads, both existing and planned, cause the development of local roads in the vicinity directly or indirectly.
Development of road network systems can affect the movement so that network performance becomes better and
increasing road capacity is not the right solution to overcome congestion on the road. This study discusses the impact of
the construction of the Trans Sumatra toll road on the national road network in the city of Palembang by using four-step
models and a macro simulation program, namely the software PTV Visum. The model reliability test resulted in a
determinant coefficient (R?) of 0.7227, which means it represents the existing traffic conditions in the field. The
modeling stage is continued to predict the performance of the road network after the Trans Sumatra Toll Road operates.
Prediction results show in 2036 there will be a decrease in the level of service with the increase in the V/C Ratio of
National Roads that directly access the Trans Sumatra Toll Road. Adding more traffic lanes in 2031 and 2036 on these
roads, will significantly improve the performance of the National Road network. The unification of the Trans Sumatra

toll gate also helps to increase the level of service on the nearest road.

Key Words: PTV Visum, toll road, Trans Sumatera.

1. INTRODUCTION

Transportation is a system created to meet
human needs that are limited by distance and time,
which is one of the most important parts of
stimulating the economy. The development of a
good road network system in one place has proven
to increase job opportunities because it attracts
investors to build new factories and companies in
places that have good accessibility. An area with
various kinds of potential needs to be connected by
a network system that has facilities and
infrastructure (modes) in the form of land, sea, and
air in order to create effective and efficient
movement.

One of the infrastructures that can support the
transportation system is toll roads, which improves
the distribution of goods and people, thereby
improving socio cultural and economic condition.
Toll roads, both existing and planned, cause the
development of local roads in the vicinity directly
or indirectly as a form of anticipation for the
operation of toll roads. Changes in residential areas
and land use around toll roads also encourage the
development of a local road network around. The
impact of toll road construction is certainly
different in each region, and those who feel the
greatest impact/benefits occur in nearby areas and

the ability to manage speed affects vehicle queues
at toll gates. Access roads must be well designed to
improve land use and toll road effectiveness, so
also, with new road network systems that connect
between zones can affect the development
movement so that network performance becomes
better and reduce the traffic load. Increasing road
capacity is not the right solution to overcome
congestion on the road. This is, of course, based on
the choice of road users to roads that have shorter
travel times.

In accordance with the mandate of the
Presidential Regulation of the Republic of
Indonesia number 117 of 2015 concerning

amendments to the Presidential Regulation number
100 of 2014 concerning the acceleration of toll road
construction in Sumatra, there are 24 sections of the
Trans Sumatra Toll Road which are planned to
connect every provincial capital on the island of
Sumatra. In South Sumatra Province, there is a toll
road that connects Palembang City and Bakauheni
Port in Lampung Province. This toll road is directly
connected to several national roads, such as Srijaya
Raya Road, Lingkar Selatan Road, Mayjen Yusuf
Singadekane Road, and Ki Merogan Road. Based
on the 2016 Palembang Metropolitan Road
Network System Study conducted by the
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Directorate General of Highways, it is predicted
that in 2019 the Srijaya Raya road section has a V/C
ratio of 0.18, the Lingkar Selatan Road section has
a V/C ratio of 0.42, the Mayjen Yusuf Singadekane
Road section has a V/C ratio of 0.61, and Ki
Merogan Road has a V/C ratio of 0.54. Taking into
account the parameters above, the level of service
(Level Of Service) of national roads around toll
roads is already at level C, which means that drivers
are limited in determining speed. The Trans
Sumatra Toll Road, which will operate at the end of
2019, is predicted to increase traffic volume on
national roads around the toll road and will change
the distribution of vehicle movement in Palembang
City.

This study, will discuss the impact of the
construction of the Trans Sumatra Toll Road on the
national road network in the city of Palembang by
using four-step models and a macro simulation
program. The results of this study are to know the
impact on the national road network in Palembang
City due to the operation of the Trans Sumatra Toll
Road and the handling is taken to overcome these
impacts. Transportation is a system created to meet
human needs that are limited by distance and time
which is one of the most important parts in order to
stimulating the economy. The success of the
development is strongly influenced by the role of
transportation as a liaison for economic, political,
and socio-cultural distribution. Without good and
adequate transportation facilities and infrastructure,
economic development can be hampered. In its
implementation, transportation must be supported
by a network system, facilities, and infrastructure in
accordance with the concept of the National
Transportation System (Sistranas).

2. METHODOLOGY

This research begins with the identification of
problems in the field and is described in detail and
sequentially in the background section. Then
determine the purpose of this research to answer the
existing problems. To get a good and
comprehensive analysis concept, it is necessary to
study the literature about previous research studies
that have been carried out so that the development
of this research can be carried out. The literature in
this study includes literature related to the concept
of road network systems, planning concepts, and
transportation modeling concepts, so that the
methods that will be used in this study are obtained.
Then the general description of the study area was
collected and the boundaries and scope of the
research were determined. After that, secondary
data was collected from various agencies relevant to
the research, and primary data were collected using
a traffic counting manual survey within six hours

and a road inventory survey. The traffic counting
data that has been collected will be processed
according to the methods of the Indonesian
Highway Capacity Manual 1997 (IHCM) to get the
road peak hour traffic volume and the road
inventory data will be processed to get the road
capacity volume and free flow speed (FFS). Those
three components will be input into PTV Visum to
be modeled in Trip Generation, Trip Distribution,
and Trip Assignment. Matrix origin-destination is
needed to be created, and this study used the
Demand Matrix Correction Method with Least
Square and T-Flow Fuzzy Analysis. Least Square
method provides a solution by minimizing the
squared distance between the loading results and
the observations. Whereas, T-Flow Fuzzy method
was developed by the PTV Group based on research
of Rosinowski (1994) who modeled traffic data as
inaccurate values based on fuzzy theory.

The validity of the data taken must be ensured in
order to represent the current conditions in the field.
It used the Coefficient of Determination Test (R-
Square) Method for the validation between the
volumes of the highway in the model and the
volumes that have been surveyed. After getting the
existing model, the model needed to be forecasted,
and an exponential smoothing forecast is
used. Exponential smoothing is a time series
forecasting method for unvariate data that can be
extended to support data with a systematic trend or
seasonal component. After all those steps above, the
final step is running the model and analyzing the
Road Level of Service (LOS). Overall, the flow

chart for the stages of this research can be seen in
Figure 1.

P - - ] — [ R
|PrDb15m Identification | —Pl Literamre S tudy | |D.tm’m.m.ahm of Purpose |

¥
I Formulation of Problem J

| Determination of Scope |
¥

|| Itentificaion and Collcton of Sy |
I

| !
[ ) [ ]

!
| Complilation and Entering Database in Macro Simulation Progress |
[
| Modsling Simulation of Traffic Loading |
)
| Validation of Modsling |
'
| Analyzis of Existing Road Network |
X
I Performance Prediction of Foad Network Performance after the Trans Sumatra Toll Read I
¥
| Operates Proposed Impact Handling |

[ o

and Suvzzestion J

Figure 1. Research Flowchart
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The formation of origin and destination matrices
as the basis for trips on the network is formed using
the basic matrix that has been previously surveyed
in the field that shown in Figure 2.

Figure 2. Prior Matrix 23x23 from Road Side Interview Survey

©2022 PTV. HERE

Figure 3. Road Network System and Internal Zone

The matrix is estimated using traffic data which
is the result of a traffic survey that has been carried
out. The estimation model is used using the
procedures provided at PTV VISUM through
Demand Matrix Correction with T-flow Fuzzy and
Least Square Method. As for the assignment, the
equilibrium assignment method is used with the
following process that shown in Figure 4:

Number: 4 Execution Active Procedure Reference object(s) Variant/file
1 B PrT assignment .| CCar ...| Equilibrium assignment
2 B Demand matrix correction ...| C Car ...| TFlowFuzzy
3 3 [1 PrT assignment ...| CCar ...| Equilibrium assignment
4 [1 PrT Survey Report

Figure 4. Procedure Sequence Running for Visum using T-Flow
Fuzzy and Equilibrium Assignment Method

23x23 1 2 B 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 13 20 21 Pl 23
Name Kertapati (akabaring Gandus | lir Barat [3ukit Kecil Plaju  |llir Timur | lir Timur [jerang Ul Kemuning g-Alang L Kalideni (lir Barat || Sukarami| Sake |iatang Boilir Timur 3berang Ul Indralaya 3anyu Asii Mariana [yjung Api-ayu Agun|

Sum | 5100 | 3600 | 87.00 | 70.00 | 64.00 | 33.00 | 31.00 | 3600 | 3600 | 4100 | 5400 | 3800 | 3900 | 81.00 | 6500 | 2700 | 2200 | 2400 | 2700 | 3500 | 2400 | 2200 | 33.00
1 Kertapati 4600 200 100 1100 600 1.00 1.00 1.00 3.00 1.00 1.00 200 1.00 1.00 200 400 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 Jakabaring 3600 1.00 0.00 8.00 3.00 5.00 1.00 1.00 1.00 1.00 1.00 200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 Gandus 4300 400 100 200 800 7.00 1.00 200 100 100 200 200 100 100 300 200 1.00 1.00 1.00 200 1.00 100 1.00 200
4 llir Barat 2500 100 1.00 200 0.00 100 1.00 1.00 1.00 1.00 1.00 100 100 1.00 200 1.00 1.00 1.00 100 200 1.00 1.00 1.00 1.00
5 Bukit Kecil 2500 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 400
6 Plaju 2800 3.00 1.00 200 1.00 200 0.00 1.00 1.00 1.00 200 200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 llir Timur 1l 2200 100 100 100 100 100 1.00 0.00 100 100 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 100 100 100 1.00
8 llir Timur | 2200 100 100 100 100 100 1.00 100 0.00 100 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 100 100 1.00
9 Seberang Ulu Il | 36.00| 1.00 1.00 200 300 500 1.00 1.00 1.00 0.00 1.00 200 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
10 Kemuning 2200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
11 | Alang-Alang Lebar (28.00 2.00 1.00 200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 5.00
12 Kalidoni 2200 100 100 100 100 100 1.00 100 100 100 100 1.00 0.00 100 100 100 1.00 1.00 1.00 1.00 100 100 100 1.00
13 llir Barat | 2200 100 100 100 100 100 1.00 100 100 100 100 1.00 100 0.00 100 100 1.00 1.00 1.00 1.00 1.00 100 100 1.00
14 Sukarami 2200 100 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 0.00 1.00 1.00 100 1.00 1.00 1.00 1.00 100 1.00
15 Sako 2300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 2.00 1.00 1.00 100 1.00
16 | Sematang Borang (22.00| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
17 llir Timur 3 2200 100 100 100 100 100 1.00 100 100 100 100 1.00 100 100 100 100 1.00 0.00 1.00 1.00 1.00 100 1.00 1.00
18 Seberang Uu | (2200 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00
15 Indralaya 17400 1400 400 1800 MO0 1200 60D 6.00 700 400 600 1200 800 500 2100 2200 300 100 3.00 0.00 700 200 100 1.00
20 Baryu Asin 2200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 0.00 1.00 1.00 100
2 Marizna 2500 200 200 1.00 1.00 1.00 1.00 1.00 1.00 200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
22 Tanjung Api-Api | 22.00| 1.00 100 100 100 100 1.00 100 100 100 100 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 100 0.00 1.00
23 Kayu Agung  (240.00 8.00 1100 2000 2300 1700 7.00 400 7.00 1100 1300 1700 1000 1400 3600 1500 400 1.00 100 3.00 8.00 200 1.00 300

The following process is the validation results
of the origin-destination matrix with the Coefficient
of Determination Test (R-Square) Method. The
validation is made between the traffic volumes at
the peak hour of the highway in the model and the
volumes that have been surveyed.
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Figure 5. R? Value between the Surveyed Traffic Volumes and
Modeled Traffic Volumes is more than Standard
0.67)

Figure 5 shows the R? of the model is 0.7227
which is higher than 0.67 which means that model
is the strong one. The matrix result that has been
mention shown in the Figure 6.

The magnitude of the generation and pull
(pcu/hour) in each zone in Palembang can be seen
in Figure 7. The zones with the most generation and
attraction are industrial, office and residential areas,
namely Ilir Barat, Alang-Alang Lebar, and
Jakabaring sub-districts, while the zones with the
lowest generation and attraction are Gandus, Ilir
Timur II, and Sukarami sub-districts. The zones
with the lowest generation are the zone with low
population density or less economic activities.
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23x23 1 2 3 4 5 6 7 8 9 o 11 12 13 14 15 16 17 18 18 20 2 22 23
MName kabarir Gandus| lir Baratukit Keq Plaju |ir Timur (ir Timur|erang UEmuninyg-Alang |Kalidonifiir Barat jukaran| Sako [ttang Bair Timur [erang Undralayzanyu Asjssar Ratiga Sunjara Tel
Sum | 820.20|1544.86 785.32| 784.86 1114.771325.53 677.46 | 991.07| 709.43| 948.46 1574.79 972.25|1874.54 687.81/1031.081255.371317.451392.42 594.47|2389.721171.241086.52 667.18
1 Kertapati 82053 | 0.0D 12602 4077 4077 6952 7416 375 2474 3837 1852 6560 2244 800 1834 2685 2244 2085 6252 541 4118 4556 2685 941
2 Jakabaring 154278(12468 0.00 100.04 10004 7717 5211 1261 8327 4259 63.17 10096 3881 1962 4934 7110 3881 6230 6939 10042 %246 5545 7236 116.07
3 Gandus 78526 | 4086 10132 000 5082 5589 5562 265 1745 3085 2305 8176 1510 959 2285 3351 1510 2558 5026 756 5133 4017 3351 756
4 lir Barat 78526 | 40.86 101.32 50.82 000 5589 5962 265 1749 3085 2309 8176 1910 996 2285 3351 1910 2598 5026 756 5133 4017 3351 756
5 Bukit Kecil 111653( 69.31 7530 5561 5561 DO0 7723 230 5483 3451 4160 6681 2556 9775 3245 4682 2556 4682 5624 5582 4155 4494 4765 D582
6 Plaju 132703( 7216 5125 5790 5750 7783 000 1272 8398 4295 6372 9315 3915 1135 4977 7172 3915 7172 6999 5812 59.20 5593 7299 11440
7 llir Timur 11 677.06 | 3.85 1235 273 273 B33 1266 000 774 566 587 543 15640 1380 459 11345 15640 11345 522 515 552 737 673 915
8 llir Timur 1 99235 | 2630 8107 1797 1791 5471 8314 770 000 3776 3855 6192 2368 9058 3011 4339 2368 4339 6054 6009 3387 4838 4416 6009
5 Seberang Ulu Il | 703.21 | 3820 4151 3065 3065 3447 4257 563 3720 000 2822 4532 1734 506 2204 3176 1734 3176 3100 3077 4843 6617 3233 3077
10 Kemuning 54890 | 1898 6143 2360 2360 4145 6300 583 3851 2816 000 8161 4204 1939 3969 5719 4204 5719 4538 963 5124 3666 5821 351
1 Aang-Alang Lebar |157276| 6649 9892 8269 8269 6630 8981 933 6159 4503 2128 000 6724 41826 1420 2083 &£724 9148 7338 1231 3150 5864 2083 123
12 Kalidoni 57662 | 2243 3789 1925 1863 2557 3886 15095 2375 1737 4143 6654 000 9735 3236 3687 5082 3687 2830 2809 100.09 2261 4746 2809
13 llir Barat | 187503| 808 2003 1005 1005 9604 1179 1351 8921 1568 11772 41653 5739 000 11654 14581 9739 13250 1779 150 26175 2288 17091 150
14 Sulcarami 628759 | 1863 4791 2377 2317 3233 4514 455 3003 2196 3963 1424 3279 1V22 000 3466 3279 4461 3578 345 1522 2859 3466 345
15 Sako 1022.19( 2692 60.81 3357 3397 4658 7079 11463 4327 3164 5710 2088 3735 14549 3465 000 23735 5082 5155 506 2231 4119 5082 506
16 Sematang Borang |1251.19| 2250 3785 1905 1925 2557 3886 15555 2375 1737 4143 6654 5082 5735 3236 3687 000 3687 2830 2809 37420 2261 4746 2809
17 llir Timur 3 132251(21.32 6903 2652 2652 4658 7079 11463 4327 3164 5710 9170 3735 13415 4460 5082 3735 000 5155 1353 22699 4119 6540 2048
18 Seberang Ulu | [139443| 6262 6804 5025 5025 5651 6578 9523 6057 3115 4626 7430 2842 1088 3613 5207 2842 5207 000 5044 41255 4061 5255 5044
19 Indralaya 57973 | 928 10016 745 745 5525 5894 9503 5962 3045 338 1198 2779 146 335 491 2779 880 4969 000 752 3970 491 5082
20 Bamyu Asin 2391.01| 4155 11317 5173 5173 4148 60635 583 3853 4745 5084 3179 5117 26165 1458 2157 37430 22583 40848 770 000 32641 11555 770
21 Pasar Rabu 117472| 4948 5377 3970 3970 4465 5514 730 4818 6582 3655 5871 2246 2796 2855 4114 2246 4114 4015 3986 33027 000 4187 3936
22 | Dermaga Sungsang 1087.57(27.32 7024 3357 3357 4740 7203 667 4403 3219 5810 20.88 4807 171.84 3465 5082 4807 6535 5246 506 11745 4152 000 506
23 Muara Telang 68208 | 928 11541 745 745 5525 11480 503 5962 3049 1179 1198 2779 146 335 491 2779 3159 4969 5082 752 3970 491 000

Figure 6. Existing Origin-destination 23 X 23 Matrix
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Figure 7. (a) Existing Generation (b) Atttractiveness

It can be inferred from Figure 7 and Figure 8
that Banyuasin has the highest origin-destination
movement. It happened because Banyuasin is not
only an urban city but also a strategic area which
is directly connected with another province. While
Kayu Agung and Indralaya are the zones with the
lowest origin destination. It maybe because the
matrix was made for tracking travel by toll road,
that is why the biggest travel focus on out of town

trip.
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Figure 8. (a) Entire Desire Line in Palemb
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The trip assignment results using the origin-
destination matrix that has been developed
previously, are used to analyze the degree of
saturation or volume capacity ratio on each
modeled road segment in Palembang. As
previously explained, trip assignment is carried
out using the equilibrium method. From the
Figure 9 it can be seen from the picture below that
the Level of Service in the existing condition of
the roads around the Palembang - Indralaya Toll
Road is already at Level of Service (LOS) C and
B (shown in yellow for C). and green for B) with
VCR > 0.45. These include Soekarno Hatta Rd
with VCR 0.62, Alamsyah Ratu Perwiranegara Rd
with VCR 0.50, Yusuf Singadekane Rd with VCR
0.47, Ki Merogan Rd with VCR 0.43 and Lingkar
Selatan Rd with VCR 0.47, 0.48 and 0.49. It
indicates that the center of the city, which is the
center of the economy is more crowded than the
sub-urban area. But, the road closure to the toll
road is an arterial road with the industrial and
commercial areas along the way. That’s why those
roads have LOS of C.

G2 P, HZRE

Figure 9. Results of Existing Traffic Imposition

To find out the national road development
needed due to the Palembang-Indralaya toll road,
we need to know the performance of the road
network in a do nothing and do something. Where
the handling plan is carried out in 5 years, 10
years, and 15 years after the toll road construction
is carried out. The performance of the road
network in a do nothing in the first 5 years (2026)
and the next 10 years (2031) and 15 years after
(2036) after the existence of the toll road is
obtained as follows.

© x| #1Y, HEnE

© 2 PTY, HEE

3z PV, Hana

()
Figure 10. Traffic Performance Do Nothing 2026 (a),
2031 (b), and 2036 (c)

It can be seen from the picture above that the
Level Of Service did nothing in 2026, 2031, and
2036 of the roads around the Palembang -
Indralaya Toll Road increased with LOS C and D
(shown in yellow for LOS C and red for LOS D).
Handling the road network is done by looking at
the do nothing condition. Where to walk around /
to the toll gate location with VCR > 0.75 or with
LOS D then handling must be done.
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Therefore, it is proposed to do something as
follows:

1) Soekarno Hatta Rd with a VCR of 0.84 in
2031. Therefore, do something for the
operational year in 2031;

2) Alamsyah Ratu Perwiranegara Rd has a VCR
of 0.79 in 2036, do something for the
operational year in 2036;

3) Mayjen. Yusuf Singadekane Rd has a 0.75
VCR in 2036, do something for the
operational year in 2036;

4) Lingkar Selatan Rd already has a VCR
average of 0.765 in 2036, do something for the
operational year in 2036.

The do something is 2031, with the handling in
2031 namely widening on Soekarno Hatta Rd 4/2
D 1296 meters to 6/2 UD 19.96 meters, the
performance of the road network is shown in the
comparison in Figure 11 as follows:
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Figure 11. (a) Traffic Performance Maps Do Something 2031
(b) Graphic Comparison of Do Nothing and Do
Something in 2031

While the do something condition in 2036,
with the handling in 2036, namely the widening of
Letjen. H. Alamsyah Ratu Perwiranegara, Mayjen
Jendral Yusuf Singadekane, and the Lingkar
Selatan Road from 4/2 D to 6/2 D with a width of
7 meters, the road network performance is shown
in the following Figure 12.
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Figure 12. (a) Traffic Performance Maps Do Something 2036
(b) Graphic Comparison of Do Nothing and Do
Something in 2036

It can be seen from the picture above LOS in
the condition of doing something in 2036 from the
streets around the Palembang - Indralaya Toll
Road. It can be seen that Letjen. H. Alamsyah
Ratu Perwiranegara Road, Mayjen Yusuf
Singadekane Road, Lingkar Selatan Road and the
surrounding roads have improved
performance. The unification of the toll gates is
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proposed to be one at the Palembang Toll Gate.
The unification of this toll gate does have a
consequence where it is necessary to build an
interchange that connects the Kapal Betung Toll
Road and the Palindra Toll Road as shown in
image below. However, this proposal can reduce
the traffic volume of the intersection under the
Kertapati Fly Over and increase connectivity for
toll road users. This is because users of the
Palindra Toll Road can immediately move to the
Kapal Betung Toll Road without the need to leave
the toll road and vice versa. In addition, the
benefit of this proposal is that the performance of
Srijaya Raya Road has increased, from LOS C to
LOS B as can be seen in image below.
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Figure 14. Conditions with Toll Gate Unification in 2036

Based on the results of running programs that
have been carried out. Both Do Nothing and Do
Something resulted in the National Road Network
development program in Palembang City after the
Toll Road Construction, which can be displayed in
the handling matrix as Table 1 below:

Table 1. Matrix of Final Handling of the National Road
Network in Palembang City after Toll Road
Construction

Year of handling
2026 2031 2036

Road names that
affected by toll road

1 Road widening on
Soekarno Hatta Rd
from 4/2 D 12.96 m to X
6/2 UD 19.96 m with 7
m width

2 Road widening on
Letnan H. Alamsyah
Ratu Perwiranegara
Rd from4/2 D 11.91
mto 6/2 UD 18.91 m
with 7 m width

3 Road widening on
Mayjen Yusuf
Singadekane Rd from
4/2 D 14.56 m to 6/1
UD 21/56 m with 7 m
width

4 Road widening on

Lingkar Selatan Rd
from 4/2 D 12/39 m to X
6/2 UD 19.39 m with 7

m width

3. CONCLUSION AND SUGGESTION
Traffic movement in Palembang City in the
study of the development of the national road
network in Palembang City due to the operation
of the Trans Sumatra Toll Road, it can be seen
that the formation of zones is represented by 23
zones with 18 internal zones represented by 18
sub-districts in Palembang City and 5 external
zones represented by sub-districts or sub-districts.
surrounding districts. The zones with the lowest
seizures were Indralaya (684 pcu/hour) and Ilir
Timur II (789 pcu/hour) and the highest
awakenings were in the Ilir Barat zone 1 (2212
pcu/hour) and Banyuasin zone (2821 pcu/hour).
While the majority of mode choices are
motorcycles (74%), cars (15%) while the rest are
trucks (5%), buses (4%), and unmotorized (2%).
The performance of the road network as
indicated by the LOS wvalue, in the existing
condition, the roads around the Palembang -
Indralaya Toll Road are already at Level of
Service (LOS) C and B. Then the forecasting
shows that these roads require handling in 10
years future and the next 15 years. Details of road
network conditions around toll roads are shown as
follows:
1) Soekarno Hatta Rd with an existing VCR of
0.62, requires handling for operations in 2031
on a 0.84 VCR.
Letnan H. Alamsyah Ratu Perwiranegara Rd
with an existing VCR of 0.50, requiring

2)
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treatment for operations in 2036 on a 0.79

VCR.

3) Mayjen Yusuf Singadekane Rd with existing
0.47 VCR, requires handling for operation in
2036 on 0.75 VCR.

4) Ki Merogan Rd with an existing VCR of
0.43, will not require treatment for the next
15 years.

5) Lingkar Selatan Rd with existing VCRs
around 0.47, 048, and 0.49, requires
handling for operations in 2036 on 0.765
VCRs.

The Handling Solutions offered in this study

are carried out in 2 years, namely in 2031 (10

years) and 2036 (15 years). Where details of the

handling carried out are as follows:

1) Road widening on Soekarno Hatta Rd from
4/2 D 12.96 m to 6/2 UD 19.96 m with 7 m
width, with widening carried out in 2031

2) Road widening on Letnan H. Alamsyah Ratu
Perwiranegara Rd from 4/2 D 11.91 m to 6/2
UD 18.91 m with 7 m width, with widening
carried out in 2036.

3) Road widening on Mayjen Yusuf
Singadekane Rd from 4/2 D 14.56 m to 6/1
UD 21/56 m with 7 m width, with the
widening done in 2036.

4) Road widening on Lingkar Selatan Rd from
4/2 D 12/39 m to 6/2 UD 19.39 m with 7 m
width, with widening carried out in 2036.

5) The unification of the Keramasan toll gate
and the Palembang toll gate into one at the
Palembang toll gate. This handling improves
the connectivity of the Palindra Toll Road
and Kapal Betung Toll Road and increases
the LOS of Srijaya Raya Road from LOS C
to LOS B.

Based on the analysis and discussion that has
been carried out, suggestions for this study
include:

1) There is a need for further studies on the
development of areas affected by land use in
the city of Palembang due to the limited data
currently available

2) Additional handling is needed that must be
synchronized with the local government so
that the forecasting carried out can be
according to other developments that will be
carried out in the city of Palembang. In future
research, it is hoped that multimodal
modeling can be developed, namely private
vehicles and public transportation.

REFERENCES

Andani, I.G Ayu, Karst G., & Lissy L. P. P. (2019). Effects
of toll road construction on local road projects in
Indonesia. The Journal Of Transport and Land Use,
12(1), 179-199. doi: 10.5198/jtlu.2019.1258.

Chin, W. W. (1998). The Partial Least Squares Aproach to
Structural Equation Modeling. Modern Methods for
Business Research, 295, 336.

Joni, A., Muhammad, R. P., & Astri Y.K. (2017). Planning
of City Transportation Infrastructure Based on Macro
Simulation Model. International Journal on Advanced
Science Engineering Information Technology, 7(4),
1262-1267. doi:10.18517/ijaseit.7.4.2444.

Marpaung, G., Soesilowati, E., Rahman, Y., Pangestu, Y., &
Wicaksana, T. (2021). Socioeconomy Conditions
After The Development of Toll Roads in
Salatiga. Economics Development Analysis
Journal, 10(1), 86-95. doi: 10.15294/edaj.v10i1.40966

Paramitha, S., Joni, A., & Erika, B. (2019). Analysis of The
Needs of Road Network Development in Baturaja City
Indonesia  Using Macro  Simulation  Model.
International Journal of Scientific and Technology
Research, 8(8), 1894-1897.

Puji, D. A. (2020). The Effect of Toll Gate Type on the
Queue of Vehicles in Connecting Roads: A case study
of Bawen — Yogyakarta Toll Road. Journal of Civil
Engineering Forum, 6(1), 1-12.
doi:10.22146/jcef.43975.

Siswoyo, M. (2020). The Impact Of Toll Road
Development: An Analysis Based on Public
Administration Ecology. Journal Of Southwest
Jiaotong University, 55(3). doi:10.35741/issn.0258-
2724.55.3.53.

Stephen, G., Teemu L., Henry G. O., & Rosa S. (2019). New
Road Infrastructure: The Effects on Firms. Journal of
Urban Economics, 110, 35-50.

Sukumar, K., & Kara M. K. (2009). Toll Roads in Texas:
Traffic and Welfare Impacts. Journal of the
Transportation Research Forum, 48(2), 5-22.

Suryo, N., Ahmad M, & Muhammad Z. 1. (2018). Analysis
of The Effect of Speed Management on Vehicle
Queue at Toll Gate Exit in Holiday Period. Jurnal
Penelitian Transportasi Darat, 20(1), 33-48.

Turner, D. G., & M. A. (2011). The Fundamental Law of
Road Congestion: Evidence From US Cities.
American Economic Review, 101 (6), 2616-2652.
doi:10.1257/aer.101.6.2616.

DOI: https://doi.org/10.35139/cantilever.v11il.137

72 Attribution-NonCommercial 4.0 International. Some rights reserved



