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Abstract 

Soil stabilization with cement is commonly used for sub base course. 

This research aims to determine the effect of Matos Soil Stabilizer on 

the cement-stabilized soil used for the sub base course. The variables 

considered in terms of soil mechanical properties are using Matos at 

0%, 1%, 2%, 4%, and 8% in addition to cement as a binder at 5%, as 

well as different curing periods of 0, 7, 14 days on the soil's mechanical 

properties. The results show that increasing the use of Matos can 

enhance the dry density (ɣd) of the soil, soaked and unsoaked CBR 

(California Bearing Ratio), unconfined compressive strength (qu), soil 

shear angle (ϕ), soil cohesion (c), and soil consolidation coefficient 

(Cv). The use of Matos can also reduce the optimum water content of 

the soil and the soil's compression index (Cc). 

 

 

Keywords: Soil Stabilization, Matos, Soil Stabilizer, Mechanical 

Properties. 

 

1. Introduction 

The highway is one of the essential facilities for the 

community. Highways serve the purpose of enabling 

users to reach their desired destinations, which is 

why people require safe and comfortable roads to 

travel on. In highway planning, pavement design 

plays a crucial role in accommodating traffic loads. 

The pavement layers bear the traffic loads, starting 

from the surface course, which distributes the load to 

the underlying layers, including the base course, 

subbase course, and subgrade. 

The road foundation layer is situated between the 

subgrade and the road pavement. This layer requires 

high-quality materials capable of withstanding the 

transportation loads passing through the road. In the 

construction of the road foundation layer, soil 

stabilization using cement is a common practice. 

Stabilization is a method employed to improve the 

properties and parameters of the soil to meet the 

required criteria for its designated purpose. 

Chemical soil stabilization involves enhancing the 

soil by adding additive substances to it [13]. In this 

study, Matos soil stabilizer was utilized as the 

additive substance. Matos soil stabilizer functions as 

a compaction agent and soil stabilizer. In its 

application, soil stabilizer requires other binding 

materials to mix with the soil. Cement is one of the 

binding materials that facilitate the homogenization 

of the soil and soil stabilizer. This research aims to 

investigate the effects of adding Matos soil stabilizer 
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and cement on the mechanical properties of the soil 

through testing. 

 

2. Materials and Method 

The test of mechanical properties including 

compaction test (SNI-1743-2008) [2], California 

Bearing Ratio (SNI-1744-2012) [4], Unconfined 

Compressive Strength (SNI-6887-2012) [5], Direct 

Shear (SNI-3420-2016) [7], and Consolidation 

(SNI-2812-2011) [3]. The test results obtained are 

then adjusted based on the General Specifications for 

2018 road and bridge works (revision 2) specifically 

for Unconfined Compressive Strength and 

California Bearing Ratio Test [10]. In this study, 

testing is conducted to evaluate the mechanical 

properties of soil with a mixture of cement and 

Matos soil stabilizer. The mixture variations include 

natural soil mixed with 5% cement, and different 

percentages of Matos soil stabilizer, namely 0%, 1%, 

2%, 4%, and 8%. The curing periods for each 

mixture variation are 0 days, 7 days, and 14 days. 

After completing these tests, data analysis will be 

performed. 

Table 1 Soil Mixture Variations 

 

 

 

 

 

 

 

 

 

 

2.1 Testing of Soil Mechanical Properties without 

Mixture  

Table 2 Analysis Results of Existing Soil Conditions 

 

2.2 Effects of Matos Soil Stabilizer and Cement 

Addition on Mechanical Properties Results 

 

Table 3 Compaction Test Results 

 
 

 
Figure 1 Effect of Adding Cement and Matos Soil 

Stabilizer on Maximum Dry Density Value 

 

 
Figure 2  Effect of Adding Cement and Matos Soil 

Stabilizer on Optimum Moisture Content Value 
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Based on Table 3, along with Figures 1 and 2, it can 

be observed that the addition of cement and Matos 

Soil Stabilizer can increase the maximum dry 

density value and decrease the optimum water 

content. 

Table 4 CBR Test Results 

 

 
Figure 3 Influence of Curing Period on CBR 

Unsoaked Value of Soil Stabilized with Cement 

and Matos Soil Stabilizer 

 
Figure 4 Effect of Adding Cement and Matos Soil 

Stabilizer on CBR Unsoaked Value 

 
Figure 5 Effect of Adding Cement and Various 

Matos Soil Stabilizer Variations on Soaked CBR 

Value 

Based on Table 4, along with Figures 3, 4, and 5, it 

can be observed that the addition of cement and 

Matos Soil Stabilizer can increase the soaked and 

unsoaked CBR values. The curing period also has an 

effect on the unsoaked CBR value, with longer 

curing periods resulting in higher CBR values. 

Table 5 UCS Test Results 

 

 
Figure 6 Influence of Curing Period on Unconfined 

Compressive Strength of Soil Stabilized with 

Cement and Matos Soil Stabilizer 

 
Figure 7 Effect of Adding Cement and Matos Soil 

Stabilizer on Unconfined Compressive Strength 

Based on Table 5, along with Figures 6 and 7, it can 

be observed that the addition of cement and Matos 

Soil Stabilizer can increase the unconfined 

compressive strength of the soil. The curing period 

also has an effect on the unconfined compressive 

strength. 

Table 6 Direct Shear Test Results 
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Figure 8 Influence of Curing Period on Cohesion 

Value of Soil Stabilized with Cement and Matos 

Soil Stabilizer 

 

 

Figure 9 Effect of Adding Cement and Various 

Matos Soil Stabilizer Variations on Cohesion Value 

Based on Table 6, along with Figures 8 and 9, it can 

be observed that the addition of cement and Matos 

Soil Stabilizer can increase the cohesion value of the 

soil. The curing period also has an effect on the 

cohesion value of the soil. 

 
Figure 10 Influence of Curing Period on Shear 

Angle Value of Soil Stabilized with Cement and 

Matos Soil Stabilizer 

 

 

Figure 11 Effect of Adding Cement and Various 

Matos Soil Stabilizer Variations on Shear Angle 

Value 

Based on Table 6, along with Figures 10 and 11, it 

can be observed that the addition of cement and 

Matos Soil Stabilizer can increase the shear angle 

value of the soil. The curing period also affects the 

shear angle value of the soil. 

 

Table 7 Consolidation Test Results 

 
 

 
Figure 12 Effect of Adding Cement and Various 

Matos Soil Stabilizer Variations on Cc Value 

 
Figure 13 Effect of Adding Cement and Various 
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Matos Soil Stabilizer Variations on Cv Value 

Based on Table 7 along with Figures 12 and 13, it 

can be observed that the addition of cement and 

Matos Soil Stabilizer can decrease the value of Cc 

and increase the value of Cv. 

3. Conclusion 

Based on the research conducted in the laboratory 

and data analysis, the following conclusions can be 

drawn: 

The addition of Matos Soil Stabilizer to the soil, 

whether in its pure form or stabilized with PCC, 

results in a decrease in the optimum moisture content 

and an increase in the dry density of the soil. This 

indicates that the addition of Matos Soil Stabilizer 

can enhance the soil's density. 

The CBR test results for the soil without any 

additives, both in soaked and unsoaked conditions, 

yielded values of 5.421% and 24.68% respectively. 

The highest CBR value in the soaked condition was 

obtained with the SCM-8 mixture at 67.48%, while 

the highest CBR value in the unsoaked condition 

was obtained with the SCM-04 mixture at 103.001% 

after 14 days of curing. 

The unconfined compressive strength (UCS) test 

conducted on the soil without any additives yielded 

a value of 4.536 kg/cm2. The highest UCS value was 

obtained with the SCM-04 mixture after 14 days of 

curing, reaching 20.17 kg/cm2. 

The direct shear strength test conducted on the 

natural soil revealed a cohesion value of 0.130 

kg/cm2 and an angle of internal friction of 37.603°. 

The highest cohesion and angle of internal friction 

were obtained with the SCM-04 mixture, with 

cohesion reaching 0.362 kg/cm2 and angle of 

internal friction reaching 46.730° after 14 days of 

curing. 

The consolidation test conducted on the soil without 

any additives resulted in a Cc value of 0.0299 and a 

Cv value of 0.0157. The smallest Cc value was 

obtained with the SCM-04 mixture at 0.0011, while 

the highest Cv value was 0.155. 

According to the General Specifications of Bina 

Marga (2018), the highest UCS value was obtained 

with the SCM-04 mixture, which consists of 5% 

PCC and 8% Matos Soil Stabilizer. However, it did 

not meet the property limits for the soil foundation 

layer of cemented roads after 7 days of curing. But 

after po minimum property limits for the soil 

foundation layer. 

Based on the planned variations, the design for the 

roadbed foundation layer is carried out based on the 

CBR value in the soaked condition, as the target 

specified in the General Specifications of Bina 

Marga (2018) of a minimum CBR value of 60% has 

been achieved with the SCM-03 mixture. It is 

observed that the addition of Matos Soil Stabilizer in 

percentages of 1%, 2%, 4%, and 8% to the cemented 

soil stabilization resulted in an improvement in the 

mechanical properties compared to the natural soil 

and the soil stabilized with cement alone. This 

suggests that the addition of Matos Soil Stabilizer as 

a mixture material in cemented soil stabilization can 

shorten the curing period. 

In conclusion, the use of Matos Soil Stabilizer as a 

mixture material in cemented soil stabilization can 

enhance the load-bearing capacity of the 

embankment soil from Desa Peniraman based on the 

mechanical properties obtained from the testing. 
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