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Sample  
N° 

Depth 
 [m] 

elements 
<0.08mm 

% 

Moisture 
content, 

W% 

Dry 
density 
d  kN/m3 

Wet 
density 
h  kN/m3 

Liquid  
limit, 
 LL% 

Plasticity 
index,  

PI% 

MB  
cm3/g 

Caco3 
% 

Swell 
pressure 
kN/m2 

1 1.18-2.00 93.4 19.36 1.56 1.82 63 38 7.3 48.38 - 
2 1.30-2.00 92.4 19.26 1.56 1.84 64 36 7.8 51.38 - 
3 0.25-2.00 92.4 18.36 1.56 1.86 64 37 7.8 48.36 - 
4 0.30-2.00 98 14.26 1.52 1.82 62 36 7.2 49.38 - 
5 0.30-2.10 92 12.89 1.70 1.86 52 32 7.1 59.38 - 
6 0.30-2.00 93.6 8.37 1.49 1.64 34 16 2.0 73.55 - 
7 0.20-2.00 97.6 12.82 1.71 1.88 50 30 7.1 60.26 - 
8 0.20-3.00 97.6 12.71 1.70 1.89 51 31 7.0 60.00 - 
9 0.30-3.00 97.2 12.84 1.72 1.87 48 32 6.9 59.38 - 

10 0.20-1.50 96.4 12.6 1.70 1.86 52 32 7.18 46.28 - 
11 0.70-2.30 97.6 18.33 1.47 1.75 65 39 7.17 46.15 - 
12 0.25-1.50 95.6 12.76 1.70 1.86 50 30 7.2 59.36 - 
13 0.25-2.00 97.2 12.36 1.71 1.88 51 32 7.0 58.86 - 
14 0.30-2.00 96.8 12.38 1.72 1.90 50 31 7.26 59.42 - 
15 0.30-2.00 97.4 13.34 1.72 1.91 52 33 6.82 64.36 - 
16 0.30-3.00 97.2 12.89 1.73 1.99 58 36 6.84 47.26 - 
17 0.20-3.00 96.8 15.85 1.70 1.98 59 38 6.83 45.38 - 
18 0.40-2.00 96.8 14.25 1.72 1.96 58 37 6.26 46.34 - 
19 0.40-3.00 96.6 12.65 1.71 1.93 47 28 5.67 44.62 - 
20 0.70-1.40 45.18 14.5 1.72 1 .95 34 14 4.5 61.48 - 
21 0.68-1.00 98.25 18.6 1.66 1.97 52 30 6.5 44.44 - 
22 0.50-6.00 91.6 27.66 1.48 1.89 50 31 4.11 49.61 200 
23 0.70-2.50 97.8 17.53 1.71 2.01 56 36 6.3 53.48 240 
24 0.50-3.00 98 17.24 1.70 2.01 53 31 3.95 63.33 280 
25 0.40-4.00 93.8 19.39 1.63 1.99 59 42 7.8 42.76 350 
26 0.50-5.00 92.4 26.60 1.47 1.86 58 37 7.14 45.59 300 
27 0.60-5.50 93.4 19.83 1.70 2.03 41 40 7.3 48.78 340 
28 0.40-2.40 92.6 19.84 1.56 1.86 51 33 7.8 40.00 320 
29 0.40-3.00 93.8 27.72 1.56 1.95 52 33 5.9 62.20 175 
30 0.50-5.00 98.6 17.74 1.58 1.85 46 30 6.0 50.00 240 
31 0.70-6.00 98.6 23.06 1.60 2.04 53 35 6.1 53.97 240 
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Table 2. Combination of parameter for calibration.
 

Parameter Upper  
bound 

Lower  
bound 

Number 
Of steps 

Selected 
value 

Cc 0.100 0.800 70 0.290 
Cg 0.020 0.100 45 0.072 

C[kN/m2] 10 100 45 82 
 1 25 25 4.4  
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Table 3. Input parameters of the model.

;                                                             (1)

   

-
-

-

-
-

Material 
 

Asphalt 
Base course 

crushed 
gravel 

Subbase 
crushed 
gravel 

Improved 
subgrade 

tufa 

Subgrade 
swelling 

clay 
Thickness, mm 60 200 200 200 2000 
Young’s Modulus, MN/m2 5400 300–200 140–90 70 10–8 
Poisson’s ratio 0.35 0.35 0.35 0.25 0.35 
Unit weight, kN/m3 25 21.2 22.0 20 18 
Cohesion, kN/m2 30 20 9 10 
Friction angle [°] 43 44 36 25 
Dilatation angle [°] 13 14 6 0 
K0 1 0.32 0.30 0.4 0.8 
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6. Analysis of  Results
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