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Damaged and potholed roads are often caused by poor subgrade conditions. Clay 
subgrade cannot withstand the loads applied on it, leading to the deterioration of the 
pavement structure. Soil stabilization is one way to address poor subgrades. 
Stabilization can be done by compacting the soil or mixing it with other materials that 
can improve its properties. This research aims to determine the effect of mixing 
domato on the soil at the Final Waste Disposal Site (TPA) in Pandu Village, which is 
clayey, by looking at the increase in the CBR (California Bearing Ratio) value of the 
clay soil after stabilization with domato. This research was conducted in the soil 
testing laboratory of the Civil Engineering Department at Manado State Polytechnic 
using experimental methods by stabilizing the existing soil with the addition of sand 
with variations of 10%, 15%, and 20%, and testing based on ASTM (American 
Society For Testing and Materials) and AASHTO (American Association Of State 
Highway and Transportation Officials) standards. The soil samples for testing were 
taken from TPA Pandu, and domato was sourced from the Talaud Islands, North 
Sulawesi. After testing, the original soil CBR value was found to be 3.70% without 
being mixed with domato. Then, after stabilization using domato with a 10% mixture 
variation, the CBR value was 5.20%. With a 15% domato mixture variation, the CBR 
value was 11.80%, and finally, with a 20% variation, the CBR value was 15.50%. 
From the test results, it can be seen that domato significantly affects the increase in 
CBR value 
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INTRODUCTION 
A highway is a strip of land on the earth's 

surface made by humans with specific shapes, sizes, 
and types of construction, allowing it to be used for 
channeling vehicle traffic, such as transporting goods 
from one place to another more quickly and easily 
(Dimas Satya Dwinka, 2024). 

Soil is the foundational layer for placing a 
construction structure, which must have good 
properties and bearing capacity. Therefore, the 
strength of the structure will be directly influenced 
by the subgrade's ability to receive and transmit the 
loads applied to it. Not all soil types have good 
properties and bearing capacity because the soil is 
heterogeneous and anisotropic (Sartika et al., 2023). 

Soil is a material consisting of aggregates or 
grains of solid minerals that are uncemented 
(chemically unbonded) to each other, and organic 
materials that have weathered with solid particles 
accompanied by liquid and gas substances. Clay soil 
(clay) is a mineral particle that is smaller than 0.002 
mm. These particles are the primary source of 
cohesion in cohesive soils (Ramadani et al., 2024). 

The soil condition in the field along the road 
segment shows several points where the road is 
damaged and potholed. This is often caused by poor 
subgrade conditions. For example, the clay subgrade 
cannot withstand the heavy loads applied to it, 
causing the pavement structure to deteriorate 
(Hidayat & Putra, 2024). To anticipate the 
weaknesses of natural subgrade soil, which usually 
has highly variable mineral content, making it 
unsuitable for direct use as a subgrade layer. 
Therefore, the subgrade needs to be properly 
prepared, including soil improvement. 

Soil stabilization is one way to address poor 
subgrade conditions. Stabilization can be done by 
compacting the soil or mixing it with other materials 
that can improve its properties. There are several 

ways to improve the engineering properties of clay 
soil, one of which is stabilization. Soil stabilization 
can consist of one or a combination of mechanical 
works with certain admixtures (Irwansyah & 
Wahyudi, 2024). The development of road pavement 
science and technology allows the use of additional 
material Domato from the Talaud Quarry. 

Domato or limestone is part of carbonate rocks 
that are predominantly composed of carbonate 
minerals (Manoppo et al., 2016). Domato/limestone 
itself consists of non-classic limestone and classic 
limestone. Non-classic limestone consists of 
colonies of marine animals such as Coelenterata, 
Mollusca, Protozoa, and Foraminifera. This type of 
limestone is often referred to as coral limestone 
because its primary constituent is coral. 

This research aims to determine the effect of 
adding domato soil on the characteristics of subgrade 
soil bearing capacity, assess the bearing capacity of 
clay soil after mixing with domato soil based on CBR 
values, and ascertain whether there is an 
improvement in domato soil bearing capacity as 
indicated by CBR values. 

 

METHODS 
This research was conducted using an 

experimental method. The testing, which includes 
physical and mechanical properties of soil, was 
carried out in the laboratory. The research covers 
moisture content tests, unit weight tests, sieve 
analysis, hydrometer tests, Atterberg limits tests, 
direct shear tests, soil compaction (modified 
compaction), California Bearing Ratio (CBR) tests, 
and unconfined compression strength (UCS) tests. 
All tests were based on AASHTO and ASTM 
standards. The results of the physical and mechanical 
properties tests of the original soil were used as a 
comparison with the results of the physical and 
mechanical properties tests of the stabilized soil.  
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Figure 1. Research Flow 

 

RESULTS AND DISCUSSION 
Characteristics of Pandu Landfill Land 

To find out the properties and characteristics of 
the soil of the Pandu TPA (Final Disposal Site),  
 

 
several laboratory tests were carried out so that the 
characteristics of the soil in the Pandu TPA could be 
known and the results of the tests were as follows: 

 

Table 2. Soil Test Results 
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Based on the soil test results which can be seen in 
Table 2, they can be described as follows: 
1. Water content 
 From testing the initial water content of the 

original soil, the soil water content value was 
45.29%. As seen in table 8. 

2. Specific gravity 
 From the results of testing the specific gravity 

of the soil, the results were 2.492%. 
3. Content weight 
 From the results of testing the original soil, it 

was found that the bulk density of the soil was 
1.931 gr/cm3 

4. Atterberg limits 
a. From the graph results of the relationship 

 between the number of taps and water 
content, the liquid limit (LL) value is 32.1%. 

b. The plastic limit (PL) in the test resulted in 
the plastic limit (PL) = 20.08%. 

c. The plasticity index is obtained from the 
difference between the liquid limit and the 
plastic limit, with the formula PI = LL – PL, 
the Plasticity Index (PI) value is obtained = 
12.02% 

5. Grain size analysis in carrying out the 
gradation test which was carried out using 
sieve analysis and hydrometer testing 
showed that the soil was 89.60% which 
passed sieve No. 200, then the soil is 
included in category A-7 (clay soil) 
according to the AASHTO soil classification 
standard, which is shown in Figure 2. 

 

 
Figure 2. Grain Size Analysis Graph 

 

 
Figure 3. Hydrometer Analysis 
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From the results of the hydrometer analysis, it 
can be seen in the graph when entering the No.200 
filter that the graph line is in free fall, indicating that 
the dominant material is silt and clay. 

6. Compression 

Modified compaction testing aims to determine 
the optimum water content of soil samples with the 
relationship to maximum dry unit weight, and after 
carrying out the test the results obtained are shown in 
Table. 3. 
 

Table 3. Compaction of Each Mixture Variation 
Variation Wopt Ydry 

Soil 33,50% 1,437 gr/cm3 

Soil + 10% Domato 31,50 % 1,445 gr/cm3 
Soil + 15% Domato 29,00 % 1,470 gr/cm3 
Soil + 20% Domato 28,50 % 1,490 gr/cm3 

7. Graph of the relationship between Dry 
Content and Compaction Weight. 

Based on the graph of the relationship between 
dry unit weight, the original dry unit weight is 1,437 
gr/cm3 and the 10% mixture variation is 1,445 

gr/cm3, the 15% variation is 1,470 gr/cm3 and the 
20% mixture variation is 1,490 gr/cm3 can be seen 
from Figure 50 graph of the relationship between dry 
weight contents between variations. 

 
 

 
Figure 4. Dry Content Weight Relationship Graph 

 
8. Compaction Optimum Water Content 

Relationship Graph 
Based on the graph of the relationship between 

each variation, namely on original soil it was found 
to be 33.5%, and there was a decrease in the 10% 

variation by 31.50%, in the 15% mixed variation 
there was a decrease of 29.00% and also in the 20% 
mixed variation there was a decrease of 28.50%. In 
Figure 5 it can be seen from the graph of the optimum 
water content for compaction. 

 

 
Figure 5. Graph of the Relationship Between Optimal Water Content 
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9. The CBR of variations in the domato mixture 

in each collision is 15x, the CBR results of 

the mixture are obtained in each 15x 

collision, on the original soil for 0.1 inch the 

CBR value is 0.56 and on 0.2 inch the CBR 

value is 0.98, on the variation soil 10% 

mixture, the CBR value of 0.1 inch is 1.3 and 

at 0.2 inch the CBR value is 1.34, on soil 

variations of the 15% mixture the CBR value 

of 0.1 inch is 4.94 and at 0.2 inch the CBR 

value is obtained 5.02, on soil variations of 

20% the CBR value of 0.1 inch was obtained 

7.14 and at 0.2 inch the CBR value was 7.79. 

See Figure 6 graph of the CBR 15x collision 

relationship. 

 
Figure 6. Graph of CBR Relationship 35x Impact in Each Variation 

 
10. The CBR variation of the domato mixture in 

each collision is 35x, the CBR result of the 
mixture is obtained in each 35x collision, in the 
original soil for 0.1 inch the CBR value is 1.30 
and at 0.2 inch it is 2.08, in the soil the variation 
is 10% The CBR value of 0.1 inch is 3.25 and 
at 0.2 inch the CBR value is 3.46, on soil 

variations of 15% the CBR value of 0.1 inch is 
8.18 and at 0.2 inch the CBR value is 8.23. , on 
soil variations of 20% the CBR value of 0.1 inch 
is 11.04 and at 0.2 inch the CBR value is 11.26. 
In Figure 7 you can see a graph of the 
relationship between CBR 35x collisions in 
each variation. 

 

 
Figure 7. Graph of CBR Relationship 35x Impact in Each Variation 

 



904 
 

11. The CBR variation of the domato mixture in 
each collision is 56x the original soil for 0.1 
inch the CBR value is 2.73 and at 0.2 inch the 
CBR value is 3.90, for the 10% mixed variation 
soil the CBR value of 0.1 inch is 5.85 and at 0.2 
inch the CBR value is 6.06, on 15% mixed soil 

the CBR value of 0.1 inch is 12.34, and at 0.2 
inch the CBR value is 12.56, on 20% soil the 
CBR value is 0 .1 inch gets 16.24, and at 0.2 
inch the CBR value gets 16.46. In Figure 8 you 
can see a graph of the relationship between 
CBR 56x collisions. 

 
Figure 8. Graph of CBR Relationship 56x Collisions in Each Variation 

 
12. CBR Design 

1. Soil and 0% Mixed Variations 

 
 

 
Figure 9. CBR Design Graph 0% Mixed Variation 

 
The relationship between the original soil 
compaction and the original soil CBR was 
found to be a design CBR of 3.80%. Look at 
Figure 9 CBR Design Graph 0% Mixture 
Variation. 
 

 

2. Soil and 10% Mixed Variations 

The results of the relationship between 10% 
compaction and 10% CBR mixture obtained 
a value of 6.70% and the design CBR in 
Figure 10 Graph of CBR design for soil + 
10% domato. 
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Figure 10. CBR Design Graph 10% Mixed Variation 
 

3. Soil and 15% Mixed Variations 
 
 
 
 
 
 
 

 
 
 

Figure 11. CBR Design Graph 15% Mixed Variation 
 

The results of the relationship 
between 15% compaction and soil CBR + 

15% mixture, obtained a design CBR value 
of 12.00%. 

4. Soil and 20% Mixed Variations 
 

 

 

 

 

 

Figure 12. CBR Design Graph 20% Mixed Variation 
 

5. The results of the relationship between 
compaction of 20% domato and CBR of 
20% mixed soil, obtained a design CBR 
value of 15.10% and the design CBR in 

Figure 58 graph of CBR design of soil + 
20% domato mixture 

CBR Design each variation that meets Bina 
Marga specifications 
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Figure 13. CBR Design Adding 15% and 20% Domato 

 
After looking at the CBR design graph above, 

the higher the domato addition, the higher the CBR 
design value, the addition of 10%, 15% and 20% has 
reached the local development specifications for 
basic earthworks. 

 

CONCLUSION 
Based on the results of the tests that have been 
carried out, it can be concluded as follows: 
1. The results of this research show that by 

substitution with domato in stabilized clay soil, 
the UCS value increases the qu value in the 
original soil by 0.186 kg/cm2. When mixed with 
10% domato it was 0.105 kg/cm2, 15% was 0.283 
kg/cm2, and 20% was 0.450 kg/cm2. 

2. The results of stabilization with domato 
substitution showed an increase in the CBR value 
for each variation. The CBR value for the original 
soil was 3.80%, for the 10% domato mixture 
variation it was 6.70%, for the 15% mixture 
variation it was 12.00%, and for the 20% mixture 
variation it was 15.10%. The CBR value obtained 
from each mixture increases with each variation 
of the mixture by 15%, and is 20% greater than 
the minimum CBR value for subgrade soil. 

The significant increase in the CBR value in the 
15% and 20% domato variations was caused by the 
increased composition of the domato so that the 
water content of the clay soil decreased so that the 
existing mixture became easy to solidify and bind 
together. 
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