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6 Conclusions 

The following conclusions can be drawn from this study: 
1. Geometric mean size of all particles contained in the sample Dlng, unambiguously 
affects its permeability and specific surface area of coherent and non-coherent deposits, 
regardless of the grain size and distribution of specific particles. In that sense, Dlng represents 5 
the referential grain size of the sample. 
2. The distribution of an effective porosity in function of referential grain size ne = 
f(Dlng) is presented graphically for all types of clastic deposits. The graph was constructed 
following literature data and was calibrated according to congruence between the tested 
hydraulic conductivity and its predicted value calculated by applying the Kozeny-Carman 10 
equation. So, this effective porosity presents flow porosity and is slightly lower than the 
specific yield which is commonly stated in standard literature. 
3. Successful appliance of the KC flow model confirms its validity in a range of 
hydraulic conductivity between 10-12 and 10-2 m/s. Simultaneously, the value of an effective 
porosity and its relative referential grain size Dlng in a range between 1,5 µm up to 6 mm has 15 
been verified. It can be concluded that, through presented parameters, the range of applying 
the Kozeny-Carman model for calculating permeability and specific surface area is extended 
up to the limits of Darcy’s law validity. 
4. Value of the referent mean grain size is, in cases of analyzed non-coherent samples, 
very close to the value of effective grain size D40 (read from grain size distribution curve). 20 
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Variety of equivalent 
grain size 

Predicted hydraulic conductivity calculated using 

Tested 
K 

x10-4(m/s) 

Kind of 
sand 

Diameter form  grain-
size distribution curves 

Mean grain size 

D30 D40 D50 Daa Dag Dah Dlng 
Difference between predicted and tested hydraulic 

conductivity (%) 

W
el

l 
fie

ld
s 

SU-1 -16,5 -0,1 14,3 -0,7 -4,2 -7,8 16,6 2,55 Medium 
uniform SU-2 -17,6 -0,5 25,8 -5,3 -9,7 -14,0 12,0 2,78 

FS/SU-1 -34,8 -7,8 18,1 -85,3 -86,9 -88,4 -32,2 1,16 Fine to 
medium FS/SU-2 -52,4 -32,7 -12,1 -43,4 -47,8 -52,1 -18,9 1,40 

Table 1 Average difference between predicted hydraulic conductivity calculated using Kozeny-Carman 
equation end tested one on well fields 
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B
or

eh
ol

e Calculation manner of the effective mean grain-size in samples Tested 
hydraulic 

conductivity 
Kt (m/s) 

K(Dlng) K(Daa) K(Dah) K(D40) 
Calculation manner of the predicted average hydraulic conductivity in the borehole 

Geom. Arithm. Geom. Arithm. Geom. Arithm. Geom. Arithm. 
SPB-1 2,5E-03 3,5E-03 9,0E-06 1,1E-05 7,2E-06 9,1E-06 1,1E-03 2,5E-03 

1,8E-03 

SPB-3 1,6E-03 2,5E-03 2,7E-06 4,1E-06 2,2E-06 3,3E-06 6,4E-04 1,6E-03 
SPB-4 1,3E-03 2,2E-03 1,8E-06 2,1E-06 1,5E-06 1,8E-06 5,2E-04 1,1E-03 
SPB-5 3,0E-03 4,1E-03 6,9E-06 1,0E-05 5,7E-06 8,3E-06 1,6E-03 4,6E-03 
SPB-6 1,2E-03 1,4E-03 2,7E-06 2,9E-06 2,2E-06 2,4E-06 7,1E-04 8,8E-04 
Aver. 1,8E-03 2,8E-03 3,6E-06 5,5E-06 3,0E-06 4,4E-06 8,8E-04 2,0E-03 
K/Kt 1,05 1,59 0,0021 0,0031 0,0017 0,0025 0,50 1,11 

Table 2 Mean hydraulic conductivity of gravelly aquifer (test field GW) 
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Average relation and difference 
Used mean grain 

Geometric mean Arithmetic mean 
Dlng Dah Dag Daa 

K(D)/Kt 0,69 0,084 0,085 0,087 
Difference % -44 -1087 -1078 -1046 
Table 3 Average relations and diffrence between the tested (Kt) and the predicted (K(D)) hydraulic 
conductivity depending on used mean grain of coherent deposits 
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Sample locations Materials Effective 
grain size 

Pearson's correlation coeffecients 
Mark Nominal values Log values 

R R2 R R2 
CRO test fileds Gravel, sand Dlng R1 0,999 0,998 0,998 0,976 

Gravel, sand D40 R2 1,000 1,000 0,995 0,990 
Togeather 

CRO + USGS lab. 
Gravel, sand Dlng R3 0,997 0,994 0,993 0,985 

CRO test fileds Silt, clay Dlng R4 0,74 0,547 0,834 0,696 
Gravel, sand, silt,clay Dlng R5 0,999 0,999 0,971 0,942 

All togeather 
CRO+USGS lab. 

Gravel, sand, silt,clay Dlng R6 0,997 0,995 0,985 0,971 

Table 4 Numerical results of correlations between the tested and the peredicted K calculated using the 
Kozeny-Carman equation (for all samples from test fields in Croatia. and  a few samples from U.S. Geol 
Survey laboratory, (Morris & Johnson, 1967)) 
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Figure 3 Efect of driving (n) and drag resistance (n /(1-n) ) factor on porosity function (n3/(1-n)2) 
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Figure 4 Range and arithmetic mean of specific yield values for 586 analyses in the Hydrol. Lab. of the 
U.S. Geol. Survey (from Morris & Johnson, 1967) 
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Figure 8 Fine sand sample with thin silty laminas from test field SF/SU1 (see Fig. ( 7)) 
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Figure 10 Gravel borehole core from 23 to 30 m depth et borehole SPB-3 (see Fig. (9)) 
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