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Abstract: Economic improvement in Palu City has an impact on changes in the structure and general view of
transportation facilities, by technological advances, as well as engineering in the field of transportation, so that the
public's need for transportation can provide maximum service. This study aims to analyze the degree of saturation
and identify the use of land use, as well as to analyze the influence of land use development along the National Road
Corridor Jalan Jenderal Sudirman — Pelabuhan Pantoloan? The results of the study show that the development of
land use will cause attraction and generation from an area, increasing accessibility and intensity of traffic flow using
this road corridor with the largest degree of saturation in Segment 3 - Jl. Yos Sudarso is 0.65 and Segment 5 -
Kebonsari — Tawaeli is 0.63. It is found that the generation of movement, residential areas, gives a figure of 1737
smp/hour. As for the pull of movement, it is strongly influenced by the trade and service area with 2041 smp/hour.
In the Office Area for attraction of movement of 838 junior high school/hour, Education Area of 22 junior high
school/hour and Health Area of 26 junior high school/hour. Almost all of these interactions are carried out with trips
that will result in traffic flow, thus causing a problem with increasing traffic volume along the road which causes the
performance of the road segment to decrease.
Keyword: Land Use, Road Performance, National Road

I. INTRODUCTION
The development of a city will not be separated from the population and life activities that are always increasing,
along with the increase in population and the increasingly complex activities of the population in urban areas, the
need for transportation facilities is increasing. In particular, the city of Palu is currently experiencing developments
in all development sectors, especially in the transportation facilities sector, which is increasing every year. In the
transportation system in Palu City, many urban roads are directly related to the national road that connects one area
to another, so that the performance of the road network greatly affects the economic development of the people in
Palu City. Currently, the increase in community movement causes an increase in the need for the availability of road
infrastructure and facilities. Basically, on a road segment with different land use, the handling of traffic flows is
different, for example, roads in the city are generally equipped with traffic lights in places with a high degree of
saturation, while those outside the city are generally in the form of guiding stakes and signposts.

NIRAE:: ©2014-21, AM Publications, India - All Rights Reserved Page - 372



&

L A,
%i Eir é International Journal of Innovative Research in Advanced Engineering (IJIRAE) ISSN: 2349-2163
Issue 12, Volume 8 (December 2021) https://www.ijirae.com/archives

HARFRARE

Il. THEORY
In carrying out activities, humans move from one place to another. Human activities such as work, school, shopping,
sports, visiting, and others are carried out on a piece of land (office, school, market, house, etc.) which is called land
use. In traveling between land uses, humans use a transportation network system (eg by car, walking, bicycle), which
causes the movement of flows of people, vehicles, and goods. With this movement, there will be interactions, for
example, interactions between employees and the office, between school children and schools, between workers and
factories, between plantations and markets, and others. The increasingly sophisticated telecommunications
networks make it easier for humans to communicate with each other via email/internet and telephone, which does
not require travel. However, most interactions still require trips that result in the movement of traffic flows.
The interaction of land use and transportation is very dynamic and complex. This interaction involves various
aspects of activities as well as various interests. Changes in land use will always affect the development of
transportation and vice versa. In this regard, Black states that the pattern of change and the magnitude of movement,
and the choice of mode of movement is a function of the pattern of land-use change on it. Meanwhile, any change in
land use will certainly require improvements provided by the transportation system of the area concerned (Black,
1981). This activity known as trip generation determines the transportation facilities (buses, taxis, city
transportation, or private vehicles) that will be needed to carry out the movement.
When additional facilities in the system are available, the level of accessibility will automatically increase. According
to Ofyar Z. Tamin, 2008, the general goal of transportation planning is to make these interactions as easy and
efficient as possible. The transportation system as a whole (macro) can be broken down into several smaller systems
(micro) which are interrelated and influence each other.Traffic movements arise because of the process of meeting
needs. We need to move because our needs cannot be met where we are. Each land use or activity system (the first
microsystem) has a certain type of activity that will generate movement and will attract movement in the process of
meeting needs.Transportation planning methods to achieve these general goals include establishing policies
regarding the following:

a. Activity system A good land use plan (correct location of shops, schools, housing, jobs, etc.) can reduce the
need for long trips making interactions easier. Land use planning usually takes a long time depending on the
competent management body to implement the land use.

b. Network System Things that can be done, for example, are increasing the capacity of existing infrastructure
services, namely widening roads, adding new road networks, and others.

¢. Movement system Things that can be done include regulating traffic engineering and management (short
term), better public transport facilities (short and medium-term), or road construction (long term).

Geographical distributions between land use (activity system) and capacity and location of transportation facilities
(network system) are combined to obtain traffic flow and movement patterns in urban areas (movement system).
The magnitude of the flow and the pattern of traffic movement of a city can provide feedback to determine the
location of land use which of course requires new infrastructure as well.

I1l. METHODS AND ANALYSIS
A. Research Design
In this study, the author uses a descriptive type of research. The descriptive research method is research conducted
to determine the value of independent variables, either one or more variables (independent) without making
comparisons or connecting with other variables.
B. Research Locations
The location of this research is traffic and land use along Jalan Jenderal Sudirman — Port of Pantoloan Segment. In
this case, what is analyzed is traffic performance and identifying land use. The research and writing time is estimated
to be approximately three months. Based on the Decree of the Minister of PUPR Number: 248/KPTS/M/2015, the
length of the sections in this segment is divided into 6 sections:

Segment 1 = JI. General Sudirman along 0.55 km

Segment 2 = JI. Sam Ratulangi along 1.31 km

Segment 3 = JI. Yos Sudarso 1.49 km

Segment 4 = Section Kebonsari — Tanah Collapse along 6.66 km

Segment 5 = Kebonsari — Tawaeli Section 9.10 km

Segment 6 = Tawaeli — Pantoloan (Boundary of Donggala Regency) along 5.00 km

o Qoo T

C. Data Collection Techniques
Data collection techniques in this research use the following methods:

1. Primary data, namely data obtained or collected by researchers directly from the source. Primary data in this
study are:
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e Land use data obtained from the City Planning Office in Palu City, which was paired with a map from Google

Map, then verified in the field for the suitability, and this activity was carried out on Saturdays and Sundays
with implementation time from morning to evening with a total of 6 surveyors.

* Road Geometric Data obtained is re-verified to ensure that the segment is by current conditions through direct
measurements in the field using a rolling meter with a capacity of 7 meters and 50 meters and carried out when
traffic conditions are low. The data obtained from the direct measurements are the width of the pavement, the
width of the shoulders/pavements, the median, and the number of lanes, this activity is carried out on
Saturdays and Sundays at night with the number of surveyors involved as many as 6 people.

Figure 1. Palu City Research Location Map

< Traffic Volume Survey data obtained through direct observation by surveyors at 6 observation posts. Where
when making observations on the road that will be examined the surveyors consist of 3 people placed at each
observation post and taking data on Tuesdays, starting in the morning at 06.00 WIB until the evening at 22.00
WIB (16 hours) by recording every 15 minutes using the form in appendix 2 and 18 surveyors were involved in
this activity.

e Speed Survey data is obtained from travel speed data on surveyed roads for motorbikes, private cars, city
transportation, Dump Trucks, and Buses at a certain time, by manually measuring the travel time of the vehicle
to cross two points as far as 25 meters. On the side of the road being reviewed stands a surveyor, the first
surveyor gives a signal by lowering the flag as soon as a vehicle to be measured passes by and the second
surveyor will run a stopwatch. The second surveyor then stopped the stopwatch as soon as the vehicle passed
and then recorded the travel time of the observed vehicle while there were 12 surveyors involved in this
activity.

e Side Barrier Survey data that affect road performance are as follows. This survey was conducted by a team
tasked with recording all side barrier activities in a survey format with a total of 6 surveyors involved. In
conducting a side resistance survey, data will be taken every 15 minutes. As for what is meant by side barriers
that affect road performance and capacity are as follows:

2. Secondary data, namely data that is collected and processed not from their own business, but is carried out by
other parties obtained from the research site with an observation approach, such as the number of employees in
the organization and organizational structure. The secondary data needed include the RTRW of Palu City, Palu
City Statistics Data, Road Network Data, Vehicle Ownership Data, Mode Data used, and Travel Characteristics
Data.

e The Palu City Spatial Planning (RTRW) was obtained from the Palu City Spatial Planning and Defense Office.

« Palu City Statistics, obtained from the Central Sulawesi Provincial Statistics Agency.

e Road Network Data, obtained from the Central Sulawesi National Road Implementation Center, the Central
Sulawesi Provincial Road Planning and Supervision Work Unit.

IV. RESULTS AND DISCUSSION
A. Land Use Analysis
The analysis review of land use development is in the corridor area of Jalan Jenderal Sudirman - Pantoloan Harbor.
Based on field observations, the dominant aspect that affects the development of the area on this road corridor in a
city system is that this road corridor is the main road in Palu City, this road corridor is also access that connects Palu
City to Pantoloan Harbor, and along this corridor consists of from the central area of government offices, private
offices, trade and services, housing, education, and health. This road corridor consists of 6 (six) road segments.
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1. Settlement

The influence of the urban nature dominates the activities of this road corridor so that most buildings along the
roadway are no longer oriented to the residential sector but are oriented to the office, trade, and service sectors, the
function of settlements is gradually shifting to functions that are more commercial in nature. The change in the
function of non-commercial land into commercial land is the result of the interaction and demand for an economic-
based activity system. Changes in land use cause a shift in residential land to hinterlands, the attractiveness of
activity centers in this area affects the physical development of the city through the tendency of people’s choices to
build housing in the back area which is relatively closer to social activities and activities. their economy. One of the
residential areas in this corridor is the Citraland area. The Citraland Residential Area has a strategic location on Jalan
RE. Martadinata. Located in Palu City which is growing rapidly and will soon become a new CBD (Central Business
District). Citra land is built on an area of approximately 183,191 m2, with various entertainment facilities, snacks,
and places to live and businesses.

2. Trade and Services

The conversion of the function of residential areas to trade and services along this road corridor resulted in the
development of the city is more oriented towards commercial functions, the construction of facilities that provide
services in the field of trade and services such as shophouses, shops, stalls, hotels and office buildings giving an
influence on the development of the economic activity. The development of service facilities is a combination of the
main function of housing with small-scale commercial support functions and indicates the number of visits made to
the area office. The land along the road corridor between Jalan Jenderal Sudirman - Pelabuhan Pantoloan is built up
land that already has ownership rights, either individually, government agencies, or private agencies. Government-
owned offices, most of which are located in Segment 2 of Jalan Sam Ratulangi. Along this road are the Central
Sulawesi Governor's Office, the Regional House of Representatives Office, the Regional Energy and Mineral
Resources Office, and the Central Sulawesi Province Mining and Energy Office. Since the formation of the
administrative area of Palu, the road corridor between Jalan Jenderal Sudirman - Pantoloan Harbor which consists of
Jalan Jenderal Sudirman, Jalan Sam Ratulangi, Jalan Yos Sudarso, Section Kebonsari - Tanah Runtuh, and Section
Kebonsari - Tawaeli - Pantoloan has existed, as well as facilities and infrastructure. infrastructure to support trade
and other economic activities, making this road corridor the main target for the government and investors to
develop their business, this has an impact on the development of the area is a very high level of activity.

3. Seaports

One of the most vital facilities along this road corridor is the Pantoloan Seaport facility. The need for office facilities,
warehousing, vehicle parking, arrival and departure buildings for passengers and goods as well as several other
infrastructure facilities needed to support the daily activities of the Pantoloan Seaport. The land around the
Pantoloan Seaport area has several warehouses, in addition to the use of land that is used as office land, trade, and
settlements.As a port that transports passengers, the Pantoloan Seaport also plays an important role in the
transportation of goods to the Special Economic Zone (SEZ). The Palu SEZ, which is located in Central Sulawesi
Province, is the first area designed by the government as an integrated logistics center and mining processing
industry in the Sulawesi economic corridor. Geographically, the Palu SEZ, which is integrated with the Pantoloan
Port and is traversed by the strategic route of the Indonesian Archipelago Sea Route 2, has strategic potential as a
hub between the western and eastern regions of Indonesia. The deep and wide Palu Bay enables this area to become
a national and international trade route. The Palu SEZ established through Government Regulation No. 31 of 2014
will support Indonesia, which is the world's leading producer of nickel, cocoa, and seaweed. The formation of the
Palu SEZ is also expected to encourage the downstream metal industry and increase the added value of superior agro
commodities on the island of Sulawesi such as cocoa, seaweed, and rattan.

4. Education

Education is one of the most important things, especially in Palu City. The existence of land and buildings for
educational facilities that are located in this road corridor, or also have access using this road corridor, will affect
traffic activities.

5. Health

Health facilities are a necessity for every region in supporting community activities. The development of health
facilities illustrates that health concern is a must. Health facilities such as hospitals and polyclinics or central
medicine are increasing along with the increasing population. Seeing the development of land use in the road
corridor between Jalan Jenderal Sudirman - Port of Pantoloan which is diverse and various activities such as
settlements, trade, and services, offices, warehousing, education, and health, this area can be said to be an area that
has a very high level of activity. Likewise, in the next few years, supported by very easy access, very strategic location
and relatively flat topography, land in this road corridor will still be the main priority for the construction of various
commercial and non-commercial buildings. This has an impact on the development of floor area which is one of the
factors and variables of the level of movement so that later it will increase the amount of traffic flow in the road
corridors that access the area.
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B. Road Capacity Analysis
To assess the performance of the road section, the analysis used is to first calculate the capacity of the road section.
In analyzing the capacity of the road section, data on the condition of the road corridor between Jalan Jenderal
Sudirman - Pantoloan Harbor is used. Along the road corridor between Jalan Jenderal Sudirman - Port of Pantoloan,
the side barriers are different, therefore the capacity analysis is adjusted to the existing side barriers. The calculation
of road capacity is a calculation to determine the ability of a road to accommodate the number of vehicles in a certain
time. Determination of road capacity on existing road sections before alternative roads are using the Indonesian
Road Capacity Manual (MKJI) method.The results of the calculation of the Degree of Saturation (DS) in each segment
can be seen in Table 4.6 below:

TABLE 1- Calculation Degrees of Saturation on Existing Roads

Capasity Peak Hour Daily Traffic .
Segment (smp/hour) (smp/hour) Degree of Saturation
1 5473.71 1620.8 0.30
2 524324 1409.3 0.27
3 2796.88 18194 0.65
4 3262.50 13375 041
5 3066.75 1922.1 0.63
6 3164.63 11159 0.35

From the calculation of the Degree of Saturation (DS) obtained the value of DS < 0.75 for all segments, which means
that all segments can still serve vehicles that pass through it well. Segments 3 and 5 have the highest degree of
saturation values, namely 0.65 and 0.63. Calculation of the free flow speed for vehicles on existing roads before
alternative roads were made using the 1997 Indonesian Road Capacity Manual (MKJI) method

TABLE 2- Speed Survey Results on Each Segment

FVivo FVhvo
Segment FVmco (km/hour) (km/hour) (km/hour)

1 42.15 36.12 31.97
2 46.33 37.84 32.66
3 36.56 32.58 29.54
4 34.68 39.46 3040
5 38.83 26.72 23.15
6 30.17 32.99 30.15

C. Performance Improvement Strategy for Jenderal Sudirman Road - Pantoloan Port

Based on the results of the observations and calculations above, it is clear that the development of land use in the
downtown area greatly affects the performance of the Jalan Jenderal Sudirman - Pantoloan Port segment. The
phenomenon of transportation that occurs in Palu City, especially at the research location, is the occurrence of
population activities. The movement of people, vehicles, and goods will result in various kinds of interactions,
namely the interaction between workers and their place of work, housewives, and the market for shopping. Almost
all of these interactions are carried out with trips that will generate traffic flow, thus causing a problem with
increasing traffic volume along the road which causes the performance of the road segment to decrease. This means
that the generation and attraction of movement caused by interactions along the road corridor ultimately have an
impact on the decline in the performance of the road itself. In overcoming the decline in road performance as a result
of the generation of traction, which accounts for almost half of the total flow of vehicles passing through the Jalan
Jenderal Sudirman - Pantoloan Port segment, by controlling vehicle traffic and land use itself, namely by:

1. Control of construction that creates an additional burden for traffic. To direct developments that occur in the
future, it is necessary to stipulate a building regulation based on an integrated building arrangement plan, so
that each building with other buildings in a part of the city has a link that forms a well-organized regional unit
following the structuring rules. urban buildings.

2. Land use data collection is the main thing in the study of urban strengthening as a basis for measuring the
relationship between land use and traffic generation. A good land-use system provides a certain level of
convenience for a land function with other land functions to be interconnected.

3. Efforts need to be made to regulate traffic flow, both for passenger and goods transportation. The pattern of
traffic flow regulation in Palu City, especially in terms of regulating the flow of vehicles from the road network
that has the lowest hierarchy to the road hierarchy above.

4. There is a need for re-regulation of city public transport routes that lead to new travel generating centers. It is
time for the city's public transportation facilities to be reviewed by looking at the very significant development
of the city and the increasing use of private vehicles.

5. Avoid or minimize the existence of intersections or direct encounters between local roads and arterial roads so
that the flow of vehicles entering from local roads to secondary arterial roads can be avoided.
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To reduce side barriers that interfere with the flow of traffic going forward, it can be done by:

1. Make pedestrian facilities (sidewalks) or pedestrian paths safe and comfortable.
The development of pedestrian paths is intended to flow movement and enliven functions along the road
corridor. This pedestrian facility is built along the corridor, left and right side by side with arterial roads. The
importance of sharing the circulation system for motorized vehicles with pedestrians so as not to interfere with
each other. But in its implementation, there is usually confusion and chaos resulting from the thoughts of
everyone with an interest in the commercial area. What is common is the use of pedestrian paths as a means of
street vendors. Control of the area needs to be done to prevent this phenomenon from happening.

2. Parking
Parking is the main thing that often causes traffic congestion problems because of the use of the road as a
parking area (on-street parking). On-street parking results in a reduction in the effective width of the road and
the capacity of the road. This is exacerbated by maneuvering vehicles that will park or move after parking. So in
the provision of parking areas in the research area, it is directed at off-street parking, namely the development
of a special parking system that uses special land for parking and does not use the road. The development of this
parking system will mainly be developed in government and office centers as well as in centers of commercial
activity. The procurement of this parking system can be borne by the private sector by giving the obligation to
provide its parking facilities for each building that will be built for commercial activities.

3. Access Restrictions
One of the problems for side barriers is the high access road in/out to the main road due to land activities both
from residential and trade areas as well as the number of side roads (environment). The high access leads to
high traffic conflicts which in turn causes a decrease in road capacity.

V. CONCLUSIONS

The development of land use in the trade and service area along the Jalan Jenderal Sudirman — Pantoloan Port

corridor has led to developments in other areas, namely residential, office, education, and health areas. The

development of land use, it will cause attraction and generation from an area, increasing accessibility and intensity of

traffic flow using this road corridor with the highest degree of saturation in Segment 3 - JI. Yos Sudarso is 0.65 and

Segment 5 - Kebonsari — Tawaeli is 0.63. Based on the results of the observations and calculations above, it is clear

that the development of land use in the downtown area greatly affects the performance of the Jalan Jenderal

Sudirman - Pantoloan Port segment. The phenomenon of transportation that occurs in Palu City, especially at the

research location, is the occurrence of population activities. The movement of people, vehicles, and goods will result

in various kinds of interactions, namely the interaction between workers and their place of work. Almost all of these

interactions are carried out with trips that will generate traffic flow, thus causing a problem with increasing traffic

volume along the road which causes the performance of the road segment to decrease. This means that the

generation and attraction of movement caused by interactions along the road corridor ultimately have an impact on

the decline in the performance of the road itself.
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