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Abstract. The international community views Indonesia as rich in natural
tourism, like a tourist village. One of the tourism potentials that can be
developed as part of a tourist village is Pabelan Sabodam, located in
Magelang Regency, Central Java Province. The Pabelan River in Sabodam
has the potential to serve the community as a tourist destination in addition
to being a water system infrastructure for agricultural land. However, the
current problem is that there is no supporting road access to this weir.
Therefore, this research will model the design of the access road to the
Pabelan Sabodam to support the acceleration of the tourism development of
the Pabelan Sabodam. The modeling process begins with collecting data
from Google Earth and processing it through the Global Mapper application.
Road modeling is carried out using the Civil 3D application, and then the
visualization process approaches the actual conditions using the SketchUp
application. The modeling results show horizontal and vertical alignment,
road, and cross sections. In addition, the estimated volume of excavation and
embankment required from the Civil 3D application is also obtained.

1 Introduction

Indonesia is a large country with various natural landscapes and all-natural potential that the
community can utilize. One of these uses is the development of tourism [1]. Tourism
development has an excellent impact on protecting and conserving the inheritance of local
culture [2]. The international community views Indonesia as a country rich in natural tourism.
Natural tourism includes national parks, protected forests, and tourist village areas. Village
or rural tourism has many categories, such as farming, outdoor activities, village lifestyle
experience, handmade souvenirs, architectural heritage, etc. Rural tourism gives a different
atmosphere for urban people to spend their free time in nature. Rural tourism also protects
urban people from noise and pollution [3].

Based on the explanation above, Pabelan Village is a village located in Mungkid District,
Magelang Regency, Central Java, that has the potential to be developed into a tourist village.
Pabelan Village has a variety of natural and man-made landscapes, including sabodam,
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community forests, hills, rice fields, and a beautiful rural atmosphere. Based on these
conditions, a sabodam area can be utilized as a potential tourist attraction. Thus, it is
necessary to increase accessibility to educational tourism objects in the Sabodam area, which
is part of sustainable tourism, to support economic development. Sustainable tourism is
defined by the triangular interaction between host locations and their environments, people,
tourists, and the tourism sector [4]. There are already several Sabodam tourism facilities, but
they have not run optimally. The development of additional tourist infrastructure, such as
access roads to tourist attractions, has not occurred after the construction of these facilities.

Along with the technological era's development, a lot of software can help road modeling
be faster and more accurate. Some software that can be used is AutoCAD Civil 3D, Google
Earth, Global Mapper, and SketchUp. AutoCAD Civil 3D allows designers to design a
comprehensive road layout through surface editing, road grading, and other functions to
achieve complex engineering modeling [5]. AutoCAD Civil also significantly reduces the
time needed to evaluate multiple situations and implement design changes. A real-time
update system for the entire project helps designers complete projects faster and more
accurately [6].

Meanwhile, determining modeling coordinates uses Google Earth and Global Mapper.
Google Earth can provide virtual visualizations of the Earth. The advantages of Google Earth
not only show the Earth visually but also give data exploration, data collection, validation,
data integration, simulation, and ease of use [7]. Conversely, Google Earth has many
limitations, such as inconsistent image quality, a limited capability for making quantitative
measurements, a lack of analytical functionality, and the inability to support precise global
spatial simulations [8]. In addition, Global Mapper is a visualization tool to display elevation
raster or vector data. This software could also convert, edit, print, and create GPS tracks to
be used as spatial data [9]. Besides that, the function of SketchUp is to help a designer
construct, modify, and combine 3D modeling images quickly [10]. This application also
makes it easy to give other people a point of view regarding the designs created.

With a variety of today's technological assistance, it is hoped that it can solve the problem
of utilizing the weir area and accessibility of roads for Pabelan Sabodam tourism by means
of modeling. Therefore, this project will model the design of the access road to the Pabelan
Sabodam tourist spot with the help of Google Earth, Global Mapper, AutoCAD 3D, and
Google SketchUp software. With the hope that the modeling process can be done quickly
and accurately. As a result, it is possible to realize the initial plan without making many
changes to the design plan.

2 Methodology

2.1 Modeling flow

The flow of the access road modeling to the Pabelan Weir educational tourism site is modeled
using the AutoCAD Civil 3D application. The modeling results will produce a design of road
sections, cross sections, road pavements, and the volume of excavation or embankment. Then
the results of Civil 3D modeling will be visualized like an actual situation using Google
SketchUp. The modeling flowchart is shown in Figure 1 below.
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Fig. 1. Modeling flow
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The planning location for the road model for access to the Pabelan Sabodam educational tour
is in Pabelan Village, Muntilan District, Magelang Regency, Central Java Province,
Indonesia. The length of the road to be made is about 200 meters, with a width of 1.5 meters.
The previous condition of the road was a 0.5-meter-wide footpath overgrown with grass. This
road will also be difficult to pass when it rains because the existing road is still made of dirt
and prone to landslides on several sides. The following figure shows a road modeling location
plan (Figure 2) and the existing condition of the access road to the Pabelan Sabodam (Figure

3).
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Fig. 3. The existing condition of the access road to the Pabelan sabodam tour

2.3 Modeling Data

Primary data is used to model the access road to the Pabelan Sabodam. The data taken comes
from satellite imagery in the form of Google Earth contour data, which is then processed in
the Global Mapper application [11]. The Google Earth application is used to determine
coordinate points that will be used as a reference for Global Mapper processing [12]. The
Google Earth application is used to determine coordinate points that will be used as a
reference for Global Mapper processing. Furthermore, the coordinate and image data will be
processed into elevation data in the Global Mapper application [13]. Figures 4 and 5 show
the process of taking contour and coordinate data.
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Fig. 4. Coordinate points and contour areas in Google Earth
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Fig. 5. Export coordinate data on Global Mapper

3 Modeling step

The steps for modeling the Pabelan Sabodam tourist access road using the Civil 3D
application are as follows:

3.1 Edit drawing settings

The initial setting of the AutoCAD Civil 3D software is in the Edit Drawing Settings section
with a scale of 1:1000, and the Coordinate System settings refer to the WGS 1984 datum. In
this section, unit settings will also be used in modeling. Editing drawing settings are shown
in Figure 6.
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Fig. 6. Edit drawing settings

3.2 Insert point

Inserting Point from the File is done by Import Points as a Txt file from coordinate data. The
import point results are shown in Figure 7.
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Fig. 7. Import point results

3.3 Surface making

The process of making a surface by entering contour data from Global Mapper Surface Style
settings use contour intervals of 0.5 m minor and 2.5 m major. The results of the existing
surface are shown in Figure 8.
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Fig. 8. Existing surface view

3.4 Alignment and profile-making

The horizontal alignment drawing refers to the existing coordinate points, followed by the
Polyline tool for drawing. Then enter a design speed value of 20 km/h and a radius for a bend
of 60 m. Meanwhile, profile creation is done by setting the appearance and band set you want
to use.

Horizontal alignment describes the road in a horizontal plane and describes the road
situation, or road alignment [14]. The horizontal alignment consists of 3 straight sections and
2 bends. The results of the horizontal alignment shown in Figures 9 Meanwhile, vertical
alignment shows the elevation of the road to be built and can indicate the required volume of
excavation and embankment [12]. The results of profile section and vertical alignment are
shown in Figures 10 and 11, respectively.

Fig. 9. Horizontal alignment
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Fig. 11. Vertical alignment

3.5 Road section modeling

Modeling the road section starts with assembling and selecting the road type. Then set the
lanes in the Lanes option with a lane width of 1.5 m. As well, there are additions on the left
and right sides of the road, with the Basic curb option as wide as 0.225 m. In this section, the
thickness and type of material to be used for each layer of the road are also described. The
results of the road section modeling are shown in Figure 12.



E3S Web of Conferences 425, 05006 (2023) https://doi.org/10.1051/e3sconf/202342505006
ICTCED 2023

By E

FE T YT AT |

IR

"

Model | L1 4 L2 | 1-3 4 C1 4 €24 €1 | C8 ) €5 €6 ©7 4 C8 4 GO [+

Fig. 12. Road section modeling

3.6 Corridor-making

They were making a corridor or road shape through the Corridor menu by selecting the target
alignment, surface, and assembly to be formed. The results of the formation of the corridor
are shown in Figure 13.

Fig. 13. Corridor shape

3.7 Surface corridor creation

Then make the Corridor Surface to calculate the Cut and Fill volume shown in Figure 14.
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Fig. 14. Surface corridor

3.8 Creation of corridor boundaries

After that, setting the boundaries of the corridor is done to limit the shape of the road or

corridor shown in Figure 15.
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Fig. 15. Boundary corridors

3.9 Cross-section making

Cross sections are made with the Sample Line, setting the distance of the pieces every 20
meters. The results of the cross-section division are shown in Figure 16.

10
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Fig. 16. Cross section

3.10

Cut-and-fill volume estimation

Estimated soil cut and fill volume can be shown via the Analyze menu and the Total Volume

Table option shown in Figure 17.

Total Volume Table

Station Fill Area | Cut Area | Fill Volume | Cut Volume | Cumulative Fill Vol | Cumulative Cut Vol
04000.00 | D.00 1.35 0.00 0.00 0.00 0.00
0+020.00 | 0.00 0.50 0.0 18.55 0.01 18.55
0+040.00 | 0.00 0.42 0.01 9.23 0.02 27.78
0+060.00 | 1.37 0.00 13.67 419 13.69 31.97
0+080.00 | 2.19 0.00 35.54 0.00 49.23 3.97
0+100.00 | 2.54 0.00 47.33 0.00 96.56 31.97
0412000 | 1.47 0.00 4010 0.00 136.66 31.97
0+140.00 | 1.12 0.00 2588 0.00 162.54 31.97
0+160.00 | 0.00 4.42 11.22 44.18 173.76 76.16
04179.46 | 0.00 10,14 0.00 141,72 173.76 217.88

Fig. 17. Cut and Fill Total Volume

4

modeling and Rendering Results

Modeling data from the Civil 3D application is then visualized using the SketchUp
application. The results of the SketchUp visualization depict the situation around the access

road to the Pabelan Sabodam educational

tour. Visualization also describes the desired road

modeling plan so that it can better describe the state of the road when it is realized [15]. The
SketchUp visualization shown in Figure 18

Meanwhile, the results of the access road rendering are shown in Figure 19. Some road
conditions, such as the entrance area, are depicted in Figure 20, the middle area with a water

11
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gate is illustrated in Figure 21, and an overview of the end of the road that is directly
connected to the main part of the Sabodam tour is shown in Figure 22.

Fig. 18. SketchUp visualization

Fig. 19. Rendering results

12
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Fig. 21. Visualization of the middle section of the road
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Fig. 22. Visualization of road sections of the main tourist spots

5 Conclusion

In modeling the educational tourism access road to the Pabelan Sabodam, it starts with
collecting contour and coordinate data from Google Earth. Then the data is processed using
Global Mapper so that it can be entered into the Civil 3D application. In the Civil 3D
application, modeling of alignment, road sections, and cross sections is carried out. For a
more realistic visualization of the final modeling image and the surrounding area, Civil 3D
modeling data is processed into visuals in the SketchUp application. From the modeling
results, an estimate of the volume of excavated soil and the required embankment will be
generated, as will a visualization of the final state after the access road construction process
is complete. From this modeling, it can also be a reference and consideration for related
stakeholders when wanting to realize the construction of an access road to educational

tourism in the Pabelan Sabodam.
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