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Indonesia has several roads adjacent to the coast so that if the sea tide rises, the
road will be flooded by floodwater. One of them is Palu City which often
experiences rob events. To achieve quality road conditions, it is necessary to
provide handling technology with economic value, one of the alternatives is to
provide fillers that can be used in asphalt concrete mixtures, namely lime. The
purpose of the study was to evaluate and compare the characteristics of
marshall mixed asphalt concrete AC-BC lime filler post-immersion in river
water and seawater. The type of research used is experimental research by
making samples or test objects carried out at the Transportation and Highway
Laboratory, Faculty of Engineering, Tadulako University. The researcher took
samples directly at the research location and used as raw materials for testing
and obtained data from the results of the test through the laboratory. The results
of the Marshall test of AC-BC asphalt concrete mixture lime filler on 2 types of
immersion, The immersion of AC-BC asphalt concrete mixture using river
water and seawater showed a decrease in stability value. In immersion in river
water, the lowest was 3.94% and the highest stability decrease percentage value
was 22.63%. The lowest percentage value of stability decline in immersion in
seawater was 3.69% and the highest stability reduction percentage value was
29.23%. Soaking the AC-BC asphalt concrete mixture using river water and
seawater showed an increase in flow value. The value of the percentage of
increase in flow in immersion in river water was the lowest of 0.07% and the
value of the highest percentage of flow increase was 1.30%. The lowest flow
increase percentage value in seawater immersion was 0.14% and the highest
flow increase percentage value was 1.47%. Then for the soaking of AC-BC
asphalt concrete mixture using river water and seawater, it showed a decrease in
the Marshall Quotient (MQ) value. The percentage value of MQ reduction in
immersion in river water is the lowest of 6.70% and the highest MQ reduction
percentage value is 46.05%. The value of the MQ decrease in immersion in
seawater was the lowest at 8.37% and the highest MQ reduction percentage
value was 52.73%.
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INTRODUCTION

Nowadays, the development of road transportation infrastructure is increasing due to the number of
vehicles, both motorcycles and cars, used by the community. Good road conditions have a great effect on the
smooth flow of vehicle traffic, so a layer of pavement, road structure and good maintenance are needed so
that road conditions remain safe and comfortable for vehicles to cross.

Indonesia has several roads adjacent to the coast so that if the sea tide rises, the road will be flooded
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by floodwater. One of them that often experiences rob events is Palu City. Flash flooding is one of the causes
of road structure damage that often occurs. Changing weather causes air temperatures to also change,
changes in land surface that fall every year can affect sea level so that it results in inundation. Seawater has a
fairly high acid content so that it can affect the quality of the road structure.

Road damage can be caused by contour topography and overflow of seawater, river water and the
proper malfunction of drainage channels. When asphalt is submerged by water continuously, it can result in
cracks that then develop into holes caused by the release of aggregate grains. The overflow of water on the
road in the city of Palu causes damage to the road because the durability force on the surface layer
experiences a saturation point so that the connection between the mixtures is cracked. When a crack occurs,
the load received is not in line with the ability to cause more severe road damage.

To achieve quality road conditions, it is necessary to provide handling technology with economic
value, one of the alternatives is to provide fillers that can be used in asphalt concrete mixtures, namely lime.
Because besides its relatively cheap price, lime is also a local additive material that is widely found in the
middle of the country. The use of limestone natural materials as fillers is one of the efforts to make maximum
use of natural potential. So that it will be very beneficial for increasing production in the community, and
also useful as an alternative option as input in the field of road engineering, especially planning for
construction implementations which have been experiencing difficulties in providing filler fillers in sufficient
quantities.

Departing from the above, a study was conducted on the comparison of the characteristics of marshall
mixed asphalt concrete AC-BC lime filler after immersion in river water and seawater.

Based on the above background, the researcher tried to research how the influence and comparison of
the characteristics of marshall mixed asphalt concrete AC-BC lime filler after immersion in river water and
seawater.

METHODS
Types of Research

The type of research used is experimental research by making samples or test objects carried out at the
Transportation and Highway Laboratory, Faculty of Engineering, Tadulako University to obtain data. The
data obtained is then processed in accordance with the specifications that have been determined by SNI and
Bina Marga 2018 revision 2.

Material Collection Locations

The crushed stone material used in this study comes from the location of the stone crusher PT. Ratu
Tambang Mandiri Buluri Village, Ulujadi District, Palu City, Central Sulawesi. The location of the collection
of crushed stone materials can be seen as shown in Figure 3.1. The asphalt used is Pen 60/70 asphalt obtained
from the Transportation and Highway Laboratory, Faculty of Engineering, Tadulako University. The lime
used in this study is extinguished lime in the form of Calcium Hydroxide (Ca(OH)2) which is traded by the
residents of Tondo East Palu District, Palu City.

b S
Figure 1. Map of Material Collection Locations
Source: Google Earth, 2022

River Water Collection Locations
The river water used for soaking the test object in this study comes from the uwentumbu river located
in Kawatuna Village, Mantikulore District, Palu City, Central Sulawesi.

Seawater Extraction Locations Seawater used for immersion
The test specimen in this study came from Talise Village, Mantikulore District, Palu City, Central
Sulawesi.
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Data Source
Primary Data

The researcher took samples directly at the research site and was used as a raw material for testing and
obtained data from the results of the test through the laboratory.

Secondary Data
The researcher used existing asphalt data, namely pre-existing 60/70 penetration asphalt data.

Testing Procedure

This research contains several testing steps to obtain design results that meet the standards or are in
accordance with the specifications determined by the Directorate General of Highways 2018 revision 2.

Aggregate Testing

Mixed Planning

Determination of Asphalt Rate

Manufacture of Test Pieces

Pengujian Marshall Test

Table 1. Aggregate Wear Test Results

Berat Tertahan Nilal Keansan
Berat Benda Ui Saringan Ne.12 % Keansan
(Gram) Sampe Sampe Rata-rata %
11 12
3000 44087 44453 1143 1111 11,27

Sampel 1 Sampel 2

RESULTS AND DISCUSION
Asphalt Testing
In asphalt testing, several tests were carried out, including, penetration testing,

specific gravity testing, ductality testing, soft spot testing and viscosity testing. Source: Laboratory
Test Results, 2022

Table 2. Asphalt Test Results The following is a graph of the percentage pass relationship of coarse
aggregate and fine aggregate with sieve size.

No  Jenis Pengajian :::: —— ils Hasil  Satnan
1 Pensrasi Aspul- 6 0 B3 g -
Herat Jezs 10 - 1,039 A '
3 Daktalias 100 - 152 om :
4 TukLemsek 8! - 4% C
§ Viskositas 133°C 30 - 5l ul
Source: ResulfTesting Laboratory 2022 e e —

Figure 2 Combined Gradient Graph
Source: Laboratory Test Results, 2022

Figure 2 is a graph of the combined gradation of coarse aggregates and fine aggregates that shows that
the gradation values are all included in the upper and lower limits.

Planning Marshall Test Testing
Optimum Asphalt Rate (PKAQ)

The Marshall test aims to obtain values from stability, flow, density, VIM, VMA, VFA, and MQ.
Marshall. These values are then made in the form of a bar chart to determine the optimum asphalt level
(KAO), by creating maximum and minimum values of asphalt levels that meet all marshall parameters. Then
the middle value will be taken which is the average of the percentage of asphalt content. It is this value that
will be used as the optimal asphalt rate of the mixture. The following is the determination of the optimal
asphalt rate (PKAO):
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CONCLUSION

After testing, evaluating, and analyzing the results of the Marshall test of asphalt concrete mixture
AC-BC lime filler on 2 types of immersion, immersion in river water and immersion in seawater
accompanied by variations in immersion duration are as follows:

Soaking AC-BC asphalt concrete mixture using river water and seawater showed a decrease in
stability value.

The lowest percentage value of stability reduction in river water was 3.94% and the highest stability
decrease percentage value was 22.63%.

The lowest percentage value of stability decline in sea water was 3.69% and the highest stability
reduction percentage value was 29.23%.

Soaking the AC-BC asphalt concrete mixture using river water and seawater showed an increase in
flow value.

The value of the percentage increase in flow in immersion in river water was the lowest of 0.07% and
the highest percentage value of flow increase was 1.30%.

The lowest flow increase percentage value in seawater immersion was 0.14% and the highest flow
increase percentage value was 1.47%.

Soaking the AC-BC asphalt concrete mixture using river water and seawater showed a decrease in the
Marshall Quotient (MQ) value.

The value of the percentage of MQ decrease in immersion in river water was the lowest of 6.70% and
the highest MQ decrease percentage value was 46.05%.

The value of the MQ decrease in immersion in seawater was the lowest at 8.37% and the highest MQ
reduction percentage value was 52.73%.

SUGGESTION

Based on the research that has been carried out, the researcher conveyed several suggestions related to
this research, including the following:

One of the factors that can damage asphalt is water. The slope of the road surface and drainage must
also be considered so that the road pavement can be protected as much as possible from seawater. This is
because seawater can damage or weaken pavement structures that are higher than river water.

To be able to further develop this research or conduct additional research for future researchers by
selecting or using different materials, immersion duration, different types of asphalt and asphalt penetration.
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