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Abstract 
Soil is a construction material that is used as embankment to provide better soil bearing capacity and 
resilience to the soil itself. This research aims to determine the comparison of the CBR value of soil in 
soaked and unsoaked conditions based on the provisions of the 2018 Directoral of Highways Specifications 
Division 3.2 regarding embankments. In the research, the CBR results in the soaked condition were 6.15% 
and the unsoaked CBR was 9.64%. The CBR value requirement based on the 2018 Specifications is a 
minimum of 6% of the results obtained that meet the requirements for embankment CBR value, where the 
CBR value in the soaked condition is greater than the unsoaked condition. Based on these results, soaked 
embankment soil is suitable for use if the soil is compacted under conditions of continuous work, while 
unsoaked embankment soil can be used after the CBR value meets after the soaking process or a drying 
period of 4 days (96 hours). 
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1. INTRODUCTION 

 Road and transportation infrastructure development is very important to improve 
connectivity between regions and support economic growth. In the construction process, 
the use of soil as a basic material for embankments is very common. Because the strength 
of road construction is determined by the quality of the bearing capacity of the original 
soil as the base material (subgrade). The way to determine the bearing capacity of the 
road base soil is with the CBR (California Bearing Ratio) test.  Soil is a geological material 
located in the earth's crust which is used as a working medium or to build buildings on it 
(Hakam, 2008). 
The definition of CBR is the comparison between the penetration stress of a soil or 
pavement layer/material to the penetration stress of a standard material with the same 
penetration depth and speed (expressed in percent) (SNI 1744: 2012). The test that will 
be carried out is the aggregate bearing capacity in terms of CBR data parameters which 
is carried out in the condition that the sample (heap) is submerged in water (soaked). 
And the sample condition (heap) is not submerged in water (unsoaked). (Ardiansyah, A., 
2008) 
 

2. METHOD 

A research approach is a method or method used to design and carry out research with 
steps based on general assumptions as a basis for determining methods for collecting or 
analyzing data, and understanding and interpreting the results of a study. The location of 
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this research is at UPTD. Construction Materials Laboratory of the Public Works and 
Spatial Planning Service of North Sumatra Province. Based on the research title and 
problem formulation in this research, the research subjects are a population and a sample 
where the population is all the land in the city of South Gunungsitoli while the sample 
used is land from the village of Sisobahili II TAN, Nias Regency. 
Sampling technique or sampling technique is a process and method of collecting samples 
to be studied. The aim is to obtain a sample (Sampling object). In this research, the 
method for collecting samples to be studied in the laboratory is determined based on the 
provisions of SNI 03-6889-2002, namely by sampling and also by ∛ (Area of Test Sample 
taken) 
 
 
3. RESULTS AND DISCUSSION 

Result 

1. Preparation of Material Properties 
 
Proper preparation of test specimens greatly determines the quality of aggregate testing, 
so it is necessary to carry out procedures for preparing test specimens. Aggregate 
sampling should be as representative of the aggregate group as is the test itself. The 
number of aggregate samples taken must be appropriate to the type of test to be carried 
out. 
Before testing the properties, it is necessary to prepare the materials in accordance with 
the provisions of SNI 13-6717-2002. There are 3 methods used in this provision, 
including: 

a. Splitter Method 
b. Quartering and placement methods 
c. Mini Mound 

 

2. Properties Testing 

 

In property testing, there are several test stages that must be completed to ensure data 
completeness. The tests carried out are: 

a. Sieve Analysis Testing 
b. Soil Specific Gravity Testing 
c. Atterberg Limit Testing 
d. Liquid Limit (liqud limit) 
e. Plastic Limit (plastic limit) 
f. Plasticity Index (plasticity index) 
g. Light Density Testing 
h. Soil CBR testing in Soaked and Unsoaked conditions 

 
 
Discussion 
Based on soil testing in soaked and unsoaked conditions, the following test results were 
obtained 
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Table Soil CBR testing in unsoaked condition 
 

No Test type 
Soaked 

test 
value 

Unsoaked test 
value 

Unit 

1 
Sieve analysis test passed No. 
200 

34,76 34,76 % 

2 Liquid limit 30,75 30,75 % 

3 Plastic limit 23,56 23,56 % 

4 Plasticity index 7,19 7,19 % 

5 Soil classification A-4 A-4 - 

6 Soil density 2.586 2.586 gram/cm3 

7 Maximum dry density 18,33 18,33 % 

8 Maximum dry density 1.582 1.582 gram/cm3 

9 CBR Laboratory 6,15 9,64 % 
 
 
Based on the test result data in the table above, the laboratory CBR value in the soaked 
condition was 6.15%, while the laboratory CBR value in the unsoaked condition was 
9.64%. From this data, the CBR value is highest in the unsoaked CBR condition, but testing 
using the unsoaked method cannot be carried out completely because CBR testing using 
this method cannot provide 100% density due to the conditions abnormal compaction 
and also the pores of the CBR test specimens which are not completely filled with the 
cavities inside so that over time it will cause a decrease in the condition of the soil, 
whereas testing using the soaked method will give uniform density values because the 
cavities are completely filled. From this, the use of soil without soaking may be used if it 
is continued in sustainable work. 
 
4. Conclusions and Suggestions 

  
Conclusions 
 
1. based on test results and observations of the CBR value of the soil in the unsoaked 

condition, it meets the CBR value requirement of 9.64%, however the density and 
bearing capacity of the soil is not good because the unsoaked condition does not 
provide 100% density, the compaction is not normal and there are still pores . 

 
2. The use of soil in an unsoaked condition can only be used under conditions of 

continuous backfilling with different layers with the aim of providing better soil 
resilience and bearing capacity and compaction is carried out based on the provisions 
of the trial results with the Sandcone Test compaction test. 

 
3. According to the test results, there is a difference in CBR values in soaked and 

unsoaked conditions, where the CBR value in soaked conditions is 6.15% and in 
unsoaked conditions is 9.64%. 
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Suggestions 
 
1. The use of soil in an unsoaked condition can only be used in conditions of continuous 

work in the next layer  
2. The use of soaked soil is suitable for use in construction both as embankment and as 

a support for the bearing capacity of the soil  
3. Through this research, readers are able to increase their knowledge about soil 

compaction conditions in soaked and unsoaked conditions. 
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