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Abstract. One method for stabilizing soft clay is to mix it with cement. Portland composite 

cement (PCC) is a cement produced by grinding together portland slag and gypsum with one or 

more inorganic materials that is suitable for stabilization of soft soils. The purpose of this study 
was to mix soft clay from Bukit Rawi, Central Kalimantan with PCC, which was then tested for 

unconfined compression strength (UCS) and the California Bearing Ratio (CBR) to see if it could 

be used as a road subgrade. Soft soil from Bukit Rawi was mixed with PCC with percentages of 

6%, 8%, 10%, and 12% on a dry weight basis. The mixture was tested by Proctor standard 

compaction to obtain the optimum moisture content and maximum dry density. At these 

optimum conditions, UCS and CBR tests were carried out. The findings reveal that adding PCC 

to Bukit Rawi soil enhances UCS and CBR, which were previously 3.47% of CBR and 

0.67kg/cm2 of UCS. The addition of PCC with a level of 2‒3% is planned for field application, 

because it is considered capable of fulfilling the requirements as a subgrade layer with a CBR of 

15%. Furthermore, 12 percent PCC is required in the combination as a foundation (minimum 

20kg/cm2 of UCS). 

1.  Introduction 

Numerous approaches are offered for increasing the bearing capacity of soil, particularly soft soil. 
Cement is one of them [1–10]. The more cement used, the higher the strength of the soil‒cement mixture. 

This is because when cement content rises, the quantity of calcium silicate hydrate (C‒S‒H), calcium 

aluminate hydrate (C‒A‒H), and calcium hydroxide (Ca(OH)2) generated as a result of the soil‒cement 
interaction increases as well [7,10,11]. 

In addition to portland cement, soil stabilization can be carried out with other types of cement, one 

of which is portland composite cement (PCC). PCC is defined as cement produced by grinding together 

Portland slag (clinker) and gypsum with one or more inorganic materials, or the result of mixing cement 
powder with other inorganic powders. These inorganic materials include slag, pozzolan (fly ash or trass), 

certain types of volcanic material, and limestone [12], with an inorganic content of 6% to 35% of the 

mass of the PCC [13]. PCC has characteristics similar to Portland cement in general, but this type of 
cement is more popular because it is environmentally friendly. Olivia et al. [14]  reported that concrete 

made from PCC is resistant to acid water from peat. Mawardi et al. [15] added Napa soil to improve 

cement performance so that it becomes PCC. The results showed an increase in the normal consistency, 
the insoluble part, and the setting time. The addition of 4% Napa soil resulted in optimum behavior and 

fulfilled the requirements of SNI 7064 [15]. Rumiyanti et al. [16] found the percentage addition of Lahat 
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