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Abstract: Roads in coastal areas often experience problems with sea water
inundation, namely the phenomenon of tides and tides that often occur in coastal
areas. If seawater seeps into the pavement layer, it will cause the asphalt concrete
pavement to become more easily damaged. The aim of this research is to determine
the characteristics and influence of seawater and freshwater immersion in AC-WC
mixtures using coconut shell charcoal as filler. This study used variations in asphalt
content of 4.5%, 5%, 5.5%, 6%, and 6.5% of the total aggregate weight. The filler
material is coconut shell charcoal (CSC) with an asphalt content in the asphalt
mixture of 20% by weight. The soaking time is 4, 8, 12, 16, 20, 24, 28 and 32 hours.
This research will be carried out at the Transportation and Highway Laboratory,
Faculty of Engineering, Tadulako University. The temporary hypothesis is that the
amount of damage to the asphalt concrete mixture during immersion in fresh water
and sea water is caused by the salt content in sea water which causes the aggregate
bond of the asphalt concrete mixture to become very weak and decrease when
immersed in sea water. sea water, so that the pores in the asphalt concrete mixture
are completely submerged. Sea water is filled with more water. Therefore, asphalt
concrete mixtures that are submerged in sea water have the potential to reduce their
stability. The results of the research show that the characteristics of the Asphalt
Concrete Wearing Course (AC-WC) hot asphalt mixture which was added with
coconut shell charcoal with an Optimum Asphalt Content of 5.8% and the addition
of 20% coconut shell charcoal increased the durability of the concrete. Asphalt
Concrete Use Course (AC-WC).
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1 Introduction

A road is a land transportation infrastructure in any form, covering all parts of the road
including complementary buildings and equipment intended for traffic (UU
No0.38/2004) [1]. Roads in coastal areas are currently experiencing a lot of subsidence
so they are submerged in sea water, especially when the sea water is high. On the other
hand, sea levels increase every year due to global warming (global warming) [2]. Global
Warming is an event that increases the temperature of the earth's surface globally and
its impact is felt by all communities and living things in the world. This event occurred
due to driving factors and this impact also resulted in problems that were quite
threatening to the stability of living things and the world environment. By 2100, thermal
expansion and glacial melt are expected to cause sea levels to rise by 0.26 to 0.98 meters
(m), based on climate models and considering high and low emissions scenarios:
RCP2.6 and RCP8.5. [3].
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In coastal areas, generally more coconut trees are planted. Meanwhile, in areas with
lower population density, such as transmigration areas, these trees are planted more in
open and wider areas using a monoculture pattern. The habitat of coconut trees is humid
tropical areas. This is because tropical areas get abundant sunlight which is very good
for the growth of coconut trees. Apart from requiring lots of sunlight, coconut trees also
grow well in the lowlands, especially in coastal areas [4]. Coconut, palm fruit or
kerambi (cocos nucifera) is a single member in the genus cocos from the palm-arenan
family or arecaceae. The meaning of the word coconut (or coconut, in English) can refer
to the whole coconut tree, seeds, or fruit, which botanically is a fruit-bearing tree, not a
nut tree. The term originates from the 16th century Portuguese and Spanish word coco
meaning "head" or "skull" after the three indentations on the coconut shell that resemble
facial features. This plant is used in almost all its parts by humans so it is considered a
multipurpose plant, especially for coastal communities. Coconut is also the name for
the fruit produced by this plant [3].

1.1 Problem statement

Based on the description above, the problems that arise are as follows: what are the
characteristics of the Asphalt Concrete Wearing Course (AC-WC) hot asphalt mixture
which is added with coconut shell charcoal? What is the effect of height and length of
immersion in water from sea water on the Asphalt Concrete Wearing Course (AC-WC)
hot asphalt mixture added with coconut shell charcoal? and What is the effect of height
and length of immersion in water from fresh water on the Asphalt Concrete Wearing
Course (AC-WC) hot asphalt mixture added with coconut shell charcoal?

1.2 Research objective

Moving from the problem statements above, here are the following Objectives of
Research: to know the characteristics of the Asphalt Concrete Wearing Course (AC-
WC) hot asphalt mixture added with coconut shell charcoal, find out how long soaking
with water from sea water affects the Asphalt Concrete Wearing Course (AC-WC) hot
asphalt mixture which is added with coconut shell charcoal and Find out how long
soaking with water from fresh water affects the Asphalt Concrete Wearing Course (AC-
WC) hot asphalt mixture which is added with coconut shell charcoal?.

2 Materials and procedures

2.1 Type of research

In this study, experiments were carried out in the laboratory by providing treatment in
the form of immersion of the hot asphalt mixture Asphalt Concrete Wearing Course
(AC-WC). Hot bituminous mix Asphalt Concrete-Wearing Course (AC-WC) immersed
in seawater and fresh water. Immersion durations were 4 hours, 8 hours, 12 hours, 16
hours, 20 hours, 24 hours, 28 hours, and 32 hours, and the immersion method was by
immersion with periodic/cyclic patterns (intermittent).
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2.1 Manufacture of Estimated Optimum Asphalt Content (EOAC) test objects

Here are the tables of the test objects total number during the whole research.
Table 1. EOAC condition test object matrix

Aspal Content (%) 45 50 5.5 6.0 6.5 Amount
Test Objects (Sample) 3 3 3 3 3 15
Test Objects CSC 5% 3 3 3 3 3 15
Test Objects CSC 10% 3 3 3 3 3 15
Test Objects CSC 15% 3 3 3 3 3 15
Test Objects CSC 20% 3 3 3 3 3 15
Total Test Item 75

Table 2. Matrix of test objects for Optimum Asphalt Content (OAC) with variation
of immersion using seawater and laboratory water

Cycle 1 Amount
Water Level 4 Hours 8 Hours 12 Hours 16 Hours
H =0 Cm Sea Water 3 3 3 3 12
H =0 Cm Laboratory Water 3 3 3 3 12
X o _
Modified Asphalt 20%, H 3 3 3 3 12
0Cm
Total Test Item 36
Cycle 2 Amount
Water Level 20 Hours 24 Hours 28 Hours 32 Hours
H1 =0 Cm Sea Water 3 3 3 3 12
H1 =0 Cm Laboratory Water 3 3 3 3 12
M 0
Ii/lodlﬁed Asphalt 20%, H 3 3 3 3 12
=0Cm
Total Test Item 36
3 Result and Discussion

3.1 Aggregate examination results
The sieving analysis examination is based on SNI which refers to ASTM C136: 2012
[7] Results of examination of specific gravity and aggregate absorption.

Table 3. Table of Screen Analysis Test Results (Combined Gradation)
Aperture Fraksion Fraktion Rock  Highway Spesification

Sieve No.

(mm) ¥ 3/8” Ash 2018
3/4" 19,00 96,77 100,00 100,00 100 100 100
1/2" 12,50 65,56 98,72 100,00 90 - 100
3/8" 9,50 29,15 96,13 100,00 77 - 90
#4 4,75 0,66 4431 94,09 53 - 69
#8 2,36 0,38 8,02 82,12 33 - 53
#16 1,18 0,38 5,05 54,82 21 - 40
#30 0,60 0,38 3,96 33,31 14 - 30
#50 0,30 0,38 3,44 19,65 9 - 22
#100 0,15 0,32 2,65 7,17 6 - 15
#200 0,08 0,24 1,86 2,92 4 - 9

PAN - 0,00 0,00 0,00 -
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Fig. 1. Combined Gradation Chart

Table 4. Test Results for Specific Gravity and Absorption Fraction 5"

Testing Unit Result Spesification Informatign
Bulk spesific gravity gr/cm 2,789 >2.5 Qualify
Saturated surface dry gr/cm 2,812 >2.5 Qualify
Apparent spesific grafity | gr/cm 2,854 >2.5 Qualify
Absorption gr/cm 0,817 >2 Not Qualify
Effectif Specific Gravity | gr/cm 2,821 >2.5 Qualify
Table 5. Test Results for Specific Gravity and Absorption Fraction 3/8’
Testing Unit Result Spesification  Information
Bulk spesific gravity ~ gr/cm 2,789 >2.5 Qualify
Sa’”m’flfysurf ace orem 2,817 >25 Qualify
Apparent spesific .
grafity gr/cm 2,879 >2.5 Qualify
Absorption gr/cm 1,121 >2 Not Qualify
Effectif Specific .
Gravity gr/cm 2,831 >2.5 Qualify
Table 6. Test Results for Specific Gravity and Absorption Fraction Rock Ash
Testing Unit Result  Spesification  Infomation
Bulk spesific gravity gr/cm 2,503 >2.5 Qualify
Saturated surface dry gr/cm 2,565 >2.5 Qualify
Apparent spesific grafity gr/cm 2,669 >2.5 Qualify
Absorption gr/cm 2,470 >2 Qualify

Effectif Specific Gravity gr/cm 2,586 >2.5 Qualify
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Tabel 7. Abrasion Test Result

No Faction Testing Unit Result  Spesification Information
1 ¥ Abrasion % 19,83 Maks. 30 Qualify
2 3/8” Abrasion % 28,07 Maks. 30 Qualify

3.2 Asphalt Pen 60/70 characteristics examination results
The results of examining the characteristics of the asphalt can be seen in Table 8.

Table 8. Results of inspection of pen 60/70

No Testing Unit Result Spesifikation Information
1 Penetration on 25°C 0.1 mm 67 60-70 Qualify
2 Soft Point °C 48 >48 Qualify
3 Ductality on 25° Cm 128 >100 Qualify
4 Spesific Gravity - 1,078 >1 Qualify

3.3 Determination of estimated Estimated Optimum Asphalt Content (EOAC)

To determine the Estimated Optimum Asphalt Content (EOAC) of the asphalt concrete
layer mixture (AC-WC) in this study,

Before determining EOAC, we determine the middle limit on asphalt content using the
equation below [8]:

Pb = 0.035 (%CA) + 0.045 (%FA) + 0.18 (%FF) + K eoovveovveeoeeereeo, (1)
=0.035 (39) + 0.045 (54.5) + 0.18 (6.5) + 1
=5.8%
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——Flow 4 )

—_——NMQ

—— M A

——g—Density

S| V1 4

A 4

4,0 4,5 5,0 55 6,0 6,5 7,0
- Optimum Asphalt Content (OAC) : 5.8 %

Fig. 2. Determination of estimated optimum asphalt content (EOAC)

3.4 Checking Optimum Asphalt Content with Coconut Shell Charcoal Mixture

After determining the optimum asphalt content to be used, a test was then carried out
using the optimum asphalt content added with coconut shell charcoal at variations of
20%,
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Table 9. Test Results of Variations of Conventional Asphalt and Modified Coconut
Shell Charcoal Asphalt 20%

Marshall Asphalt Content Spesifikasi
Traits 4,5% 5% 5,5% 6% 6,5% AC -MOD
VMA% 14,951 13,924 16,038 17,166 17,966 min - 15%
min- 3
VIM% 6,035 3,712 4,909 5,028 4,791
maks 5
VFB% 62,824 75,174 70,092 72,325 73,482 min 65%
Stability (Kg)  2103,389 1908,161 1894,789 1616,655 1657,439 1000
Min 2
Flow % 3,467 3,633 3,200 2,667 3,167
Maks 4
Density 2,624 2,599 2,575 2,551 2,528 Min 2

3.5 Examination of Salt Levels and Sea Water pH

The process of collecting sea water is carried out manually at 10 points, where from one
point to another the distance is 50 meters. The location for taking sea water to be used
as soaking water for samples from the ten points above is taken at the first point, but if
the collection is done at another point than the first point, then the results will remain
the same for durability research, or more clearly there is no difference in pH and salinity
sea water at the first point with the other points and has been proven by the T-test [9].

Table 10. Test for pH and salinity of sea water

Sampling Point Salinity, %o Sea Water pH
T1 28 7.92
T2 28 7.94
T3 29 8.03
T4 28 7.88
T5 28 7.90
T6 28 7.85
T7 28 7.80
T8 28 7.88
T9 28 7.76

T10 28 7.87
Average 28.1 7.88

3.6 Testing Coconut Shell Charcoal

Examination of coconut shell charcoal content was carried out at the Animal Nutrition
Laboratory, Faculty of Agriculture, Untad and the results are presented in Tablell
below:
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Table 11. Composition test results and specific gravity of coconut shell charcoal

powder
Test Parameter Unit Result
Water Content Test % 3,83
Carbon Content % 91,38
Ash Content % 4,79
Specific Gravity gr/cm3 0,5722

Source: Mashuri, Journal Mektek Edition January, 2006. [10]
3.7 Stability Testing

Stability testing in research uses sea water originating from Palu Bay. The use of sea
water is intended to determine the level of resistance of an asphalt mixture by immersion
in sea water. Soaking the test specimens in sea water and fresh water for 0, 4, 8, 12, 16,
20, 24, 28, and 32 hours, which is a periodic soaking carried out by immersing the test
specimens with a soaking height of H1 = 0 cm with Optimum Asphalt Content of 5.8%
and coconut shell charcoal content of 20%.

To determine the level of durability of a mixture, the Residual Strength Index (IKS)
parameter is used. The residual strength index is obtained through testing the
mechanical properties of test objects (stability) which are divided into two groups. The
first group was tested for Marshall stability after immersion in water at 60°C for 30
minutes and the second group was tested after immersion at 60°C for 24 hours. From
the Marshall stability values obtained in the two immersions, the Marshall Residual
Strength Index (IKS) was determined using the Bina Marga specifications, 2018
revision 2 [5].

In analyzing the results of the durability test when immersed in sea water using a
marshall tool, the maximum density of the asphalt field and the density of the test object
were previously determined. Calculation of characteristics, mixture includes percent
voids to mixture (VIM), percent voids filled with asphalt (VFA), percent voids between
mineral aggregates (VMA), stability, flow, and Marshall Quotients (MQ) in accordance
with Bina Marga specifications, 2018 revision 2[5]. For immersion conditions using sea
water, the optimum asphalt content obtained from the previous Marshall test results is
used, namely 5.8% for modified asphalt content.

«

=

~Z - Tt 0.0cm
LQE FZZZZZJ‘ 6cm
Fig. 3. Test Object Immersion Height
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3.8 Residual Marshall Test Analysis

Residual Mashall testing is carried out at optimum asphalt content test object conditions.
This test is intended to determine the characteristics of the asphalt mixture if it is soaked
in a water bath at a temperature of 60°C for 30 minutes and 24 hours [5]. The results of
the Marshall test can be seen in the following table:

Table. 12. Results of Marshall Analysis Remaining Optimum Asphalt Content 5.8%

Modified Asphalt
Asphalt Content Mixture Characteristic ReSid](lf;l )P ower
(1}
VIM VMA Stability Flow  MQ
0, 0,
%) %) (%) PO kg) " (mm) (kg/mm)
30 Minutes
334 1568 72,50 1907,17 3,51 544,41
5,80 94,001
24 Hours sgo 236 1870 7245 179275 371 48672

3.9 Marshall Test Results in Durability Test

From the marshall test, the characteristics of the AC-WC asphalt mixture were obtained
based on KAO. The asphalt marshall test results are shown in Table 13 as follows:

Table 13. Marshall Soaking Test Results

Mixture Soaking Time Soaking Height Specification Information
Characteristics (Hours) Hi=0cm P
0 1941.122 Ok
4 1902.823 Ok
8 1846.562 Ok
12 1766.889 Min. Ok
Stability (kg) 16 1695.597 800 Ok
20 1631.365 Ok
24 1574.755 Ok
28 1523.626 Ok
32 1468.264 Ok
0 3.467 Ok
4 3.507 Ok
8 3.827 Ok/No
12 4.010 Ok/No
Flow (mm) 16 4.187 2-4 Ok/No
20 4220 Ok/No
24 4.360 Ok/No
28 4.390 Ok/No
32 4.440 Ok/No
0 559.739 Ok
4 542.857 . Ok
MQ (kg/mm) 8 482376 Min. 250 Ok
12 442.092 Ok
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16 406.301 Ok
20 388273 Ok
24 361.438 Ok
28 347.331 Ok
32 331340 Ok
0 3.876 Ok
4 3.886 Ok
8 3.922 Ok
12 4.007 Ok

VIM (%) 16 4.044 35 Ok
20 4.087 Ok
24 4263 Ok
28 4285 Ok
32 4436 Ok
0 74.661 Ok
4 74.613 Ok
8 74431 Ok
12 74.009 Ok

VFA (%) 16 73.832 Min. 65 Ok
20 73.618 Ok
24 72.746 Ok
28 72.640 Ok
32 71.919 Tidak
0 15298 Ok/No
4 15306 Ok/No
8 15338 Ok
12 15.413 Ok

VMA (%) 16 15.445 Min. 15 Ok
20 15.483 Ok
24 15.639 Ok
28 15.658 Ok
32 15.791 Ok
0 2400
4 2399
8 2399
12 239

Density 16 2395 - -

20 2394
24 2390
28 2390
32 2389

3.10 Analysis of the Relationship between Soaking Time and Asphalt Marshall
Parameters.

a. Stability

In Figure 4, you can see a graph of the relationship between immersion time and
stability. In testing, the results obtained were that all stability values were included in
the 2018 Bina Marga Specifications standard revision 2 used, namely Min. 800 Kgs. In
asphalt mixtures, the stability value decreases with increasing soaking time. Asphalt
mixtures soaked in fresh water have higher stability than those soaked in sea water.
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Fig. 4. Graph of the relationship between soaking time and stability

From figure 4 above, it can be concluded that as the soaking time increases, the stability
percentage decreases, this is because water can damage the structural integrity of the
asphalt aggregate face.

b. Flow (Melt up)

In Figure 5, you can see a graph of the relationship between soaking time and melting
value. In testing, the results showed that not all melt values were included in the 2018
Bina Marga Specifications revision 2 standards used, namely 2 - 4 mm. The asphalt
mixture increases with the length of soaking time. The value of the asphalt mixture
soaked in sea water has a higher melting level than that of the fresh water soak. It can
be seen that the melt value increases as the soaking time increases, but is not as high as
the fatigue value using sea water soaking.

0 4 8 12 16 20 24 28 32
Soaking Time (Hours)

—=8&— Sea Water Immersion Height Fresh Water Soaking Height

— - — Highway Specifications (Min.800)

Fig. 5. Graph of the relationship between immersion time and flow

From figure 5 above, it can be concluded that as the soaking time increases, the flow or
melting percentage increases or gets bigger, this is caused by sea water which can cause
a loss of strength or stiffness in the asphalt mixture. The longer the soaking is done, the
sea water will have time to seep into the aggregate and weaken the bond between the
aggregate and the asphalt.
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c. Voids in Aggregate (VMA)

From Figure 6, you can see a graph of the relationship between soaking time and voids
in aggregate (VMA). In testing, the results obtained were that all VMA values fell
within the 2018 Bina Marga Specifications revision 2 standards used, namely 15%. In
asphalt mixtures, the void value of the aggregate increases with the length of soaking
time. The void value in the asphalt mixture aggregate with Tawar immersion height has
a higher value than the sea water immersion height.

17

0 4 8 12 16 20 24 28 32
Soaking Time (Hours)

-o—— Fresh Water Soaking Height —@®— Sea Water Immersion Height

= - = Highway Specifications (Min. 15)

Fig. 6. Graph of the relationship between immersion time and VMA

From figure 6 above, it can be concluded that as the soaking time increases, the VMA
(Void In Mineral Aggregate) increases or becomes larger, this is due to sea water being
able to seep into the aggregate in the asphalt mixture. The longer the soaking is done,
the sea water will have time to seep into the aggregate and make the voids in the
aggregate wider or bigger.

d. Cavity In Mixture (VIM)

From Figure 7, you can see a graph of the relationship between soaking time and the
value of voids in the mixture (VIM). In testing, the results obtained were that all cavity
values for the mixture fell within the 2018 Bina Marga Specifications revision 2
standards used, namely 3-5%.

6 O C o
=
S B e o saceseie S SRS W AR S SN I e
= __——=2 ———%
E 4 o oo 5 . 5
B S|
20 E D
0 4 8 12 16 20 24 28 32
Soaking Time (Hours)
—@®— Sea Water Inmersion Heightt —@— Tinggi Rendaman Air Tawar
— - — Highway Specifications (Maks. 5) — - — Highway Specifications (Min. 3)

Fig. 7. Graph of the relationship between soaking time and VIM
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In asphalt mixtures, the value of voids in the mixture (VIM) increases with the length
of soaking time.

From figure 7 above, it can be concluded that as the soaking time increases, the Void In
Mix or VIM (Void In Mix) increases or gets bigger, this is caused by sea water which
can seep into the asphalt mixture. The longer the soaking is done, the sea water will
have time to seep into the asphalt mixture, making the adhesion between the aggregate
and asphalt in the mixture weak and can create voids in it.

e. Void Filled With Asphalt (VFA)

From Figure 8, you can see a graph of the relationship between soaking time and the
Void Filled Asphalt (VFA) value. In the test, the results obtained were that all the filled
cavity values fell within the 2018 Bina Marga Specifications revision 2 standards used,
namely 65%. The asphalt mixture decreased with the length of soaking time.

From figure 8 above, it can be concluded that as the soaking time increases, the
percentage of Void Filled Asphalt or VFA (Void Filled Asphalt) decreases or becomes
smaller, this is due to sea water which can cause loss of adhesion to the asphalt. The
longer the soaking is done, the sea water will have time to seep into the aggregate so
that the asphalt in the aggregate becomes brittle and can be easily separated.

80

75
S\?/ 70
=
-

65

G0

(o] 4l 8 12 16 20 241 28 32
Soaking Time (Hours)
Tresh Water Soaking ITeight — & — Sea Water Immersion ITeight
— - — Ilighway Specifications

Fig. 8. Graph of the relationship between immersion time and VFA
3.11 Residual Strength Analysis in Sea Water and Fresh Water Soaking

From the Marshall test results, the residual strength value (%) is obtained which is taken
from the Marshall stability data. For more details, see the table. 14.

Table 14. Results of Analysis of Residual Strength of Asphalt in Varying Immersion

Soaking Stability Residual
Height Soaking Time (%) Power (%) Spec Information
(A) (A/B)*100
Hi=0cm 4 Hours 1902.823 100,00 Min. 90 Ok
Sea Water 8 Hours 1846.562 97,043 % Ok
Soaking 12 Hours 1766.889 92,856 Ok
16 Hours 1695.597 89,110 No
20 Hours 1631.365 85,734 No
24 Hours 1574.755 82,759 No
28 Hours 1523.626 80,072 No
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32 Hours 1468.264 77,162 No

H;=0cm 4 Hours 1922.723 100,00 Min. 90 Ok
Fresh Water 8 Hours 1884.462 98,010 % Ok
Soaking 12 Hours 1789.599 93,076 Ok
16 Hours 1745.477 90,782 Ok

20 Hours 1681.275 87,442 No

24 Hours 1624.612 84,495 No

28 Hours 1593.543 82,879 No

32 Hours 1538.365 80,10 No

From the results of the residual strength analysis listed in 14, a graph was created to
determine the equivalent residual strength of the asphalt mixture when immersed in sea
water which can be seen in the following figure.

5 10 100,000- 100,000 97.043
E 90 ; 22830 89 110, 85.734 — 82,759~ 80.072
_
8 80 77,162
= 70
w
WD
£ 5% R
0 4 8 12 16 20 24 28 32
Soaking Time (Hours)

Fig. 9. Determination of the Equivalent Residual Strength of an Asphalt Mix when
Immersed in Sea Water at a Height of HI =0 Cm.

From Figure 9, determining the equivalent residual strength of asphalt mixtures in sea
water with an immersion height of H1 = 0 cm, the Equivalent Retained Strength (ERS)
value is 77.162%.

- 100:000 109 900

~
X 100 98,010 g3 (e
3 W 00,782 87.442 — 84.495,— 82,879
g % \’N :
£ 80 J—-.M $0.010
g 70
= 60
= 50
>
0 4 8 12 16 20 24 28 32

Soaking Time (Hours)

Fig. 10. Determination of the Equivalent Residual Strength of an Asphalt Mix when
Immersed in Fresh Water at a Height of H1 = 0 Cm.

From Figure 10, determining the equivalent residual strength of asphalt mixtures in
fresh water with an immersion height of H1 = 0 cm, an Equivalent Retained Strength
(ERS) value of 80.010% is obtained. Based on Tables 9 and 10, it can be seen that the
decrease in Residual Strength occurs with increasing duration of immersion in both sea
water, namely 77.162 and also occurs in fresh water, namely 80.010% even though the
coconut shell charcoal content is 20% of the mixture. However, this reduction was not
as great as if the asphalt mixture was not modified with coconut shell charcoal. The
amount of damage to an asphalt concrete mixture when submerged in sea water,
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due to the salt content in sea water. Salt can be bound to asphalt because asphalt absorbs
salt, this is because carbon is a good absorbent, so salt is physically bound to asphalt,
so the oxidation-reduction process takes place more quickly in the asphalt, this results
in the binding of an asphalt concrete mixture aggregate when soaked in water. The sea
becomes very weak and reduced, so that all the pores in the asphalt concrete mixture
that are submerged in sea water are filled with more water. Sea water can be one of the
main causes of a mixture experiencing a decrease in durability, because sea water can
affect the marshall characteristics of the test object.
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4 Conclusion

Based on the results of the analysis in this research, it is known that the stability
performance of an AC-WC asphalt concrete mixture submerged in sea water and fresh
water is as follows:

a. Characteristics of the Asphalt Concrete Wearing Course (AC-WC) hot asphalt
mixture which is added with coconut shell charcoal with an Optimum Asphalt
Content of 5.8% and the addition of 20% coconut shell charcoal increases the
durability of the Asphalt Concrete Wearing Course (AC-WC).

b. The effect of long soaking with water from sea water on the Asphalt Concrete
Wearing Course (AC-WC) hot asphalt mixture which is added with coconut shell
charcoal decreases the stability value over time.

c. The effect of long soaking with water from fresh water on the Asphalt Concrete
Wearing Course (AC-WC) hot asphalt mixture added with coconut shell charcoal
decreases over time.
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