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Proposal for the Estimation Model of Coefficient of Permeability
of Soil Layer using Linear Regression Analysis |
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To derive easily the coefficient of permeability from several other soil properties, the estimation model of coef-
ficient of permeability was proposed using linear regression analysis. The coefficient of permeability is one of the
major factors to evaluate the soil characteristics. The study area is located in Kangwon-do Pyeongchang-gun Jinbu-
Myeon. Soil samples of 45 spots were taken from the study area and various soil tests were carried out in labora-
tory. After selecting the soil factor influenced by the coefficient of permeability through the correlation analysis, the
estimation model of coefficient of permeability was developed using the linear regression analysis between the
selected soil factor and the coefficient of permeability from permeability test. Also, the estimation model of coef-
ficient of permeability was compared with the results from permeability test and empirical equation, and the suit-
ability of proposed model was proved. As the result of correlation analysis between various soil factors and the
coefficient of permeability using SPSS(statistical package for the social sciences), the largest influence factor of
coefficient of permeability were the effective grain size, porosity and dry unit weight. The coefficient of perme-
ability calculated from the proposed model was similar to that resulted from permeability test. Therefore, the proposed
model can be used in case of estimating the coefficient of permeability at the same soil condition like study area.
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Fig. 1. Geological map of the study area.
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Fig. 2. Location map of sampled soils in study area: JB-17, sample number.
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Table 1. Physical and engineering properties of sampled soils in the study area.

w  Atterberg limits (%) p

Sample Gs ,»  Unit weight (g/cm?) k
No. (%) L pL pr (cm) (%) Wet Sat. dry (cm/sec)

JB-01 263 2340 31.52 1567 1585 0019 70 1.6 SW-SC 109 5211 155 178 126 2.23E-02
JB-02 2,65 2503 31.38 1859 1279 0.023 7.1 1.1 SW-SC 113 53.04 155 177 124 3.45E-02
JB-03 2.61 2469 2345 1496 849 0014 72 12 SW-SC 124 5533 145 172 1.16 1.29E-02
JB-04 261 1133 3743 1991 1752 0011 7.5 1.0 SW-SC 085 4598 1.57 187 141 240E-03
JB-05 262 15.65 4033 2225 1807 0.016 11,5 1.7 SW-SC 0.67 4009 181 197 157 3.48E-03
JB-06 262 1850 3441 2155 1286 0013 51 09 SP-SC 1.16 5371 143 175 121 148E-02
JB-07 263 1881 2866 1595 1271 0010 62 11 SW-SC 092 4790 163 1.85 137 3.05E-03
JB-08 265 21.02 3295 1530 1765 0013 97 14 SW-SC 090 4730 1.69 187 140 4.78E-03
JB-09 2.65 2567 2573 1329 1244 0018 63 - 1.5 SW-SC 1.07 5166 161 180 128 2.08E-02
JB-10 259 2747 3175 17.16 14.60 0020 6.1 12 SW-SC 123 5507 148 171 1.16 295E-02
JB-11 258 2139 28.85 1492 1393 0.016 103 14 SW-SC 121 5474 142 171 1.17 233E-02
JB-12 261 9.11 2936 1450 1447 0009 76 11 SW-SC 092 4636 152 186 140 2.15E-03
JB-13 259 1494 3130 14.61 16.69 0021 68 1.1 SW-SC 074 4254 171 191 149 1.08E-02
JB-14 258 14.01 3246 1922 1324 0018 69 13 SW-SC 072 4186 1.71 192 150 9.03E-03
JB-15 2.60 1891 3277 2023 1254 0014 94 13 SW-SC 095 4877 158 182 1.33 1.03E-02
JB-16 260 4.71 2970 17.63 1207 0015 64 1.1 SW-SC 0.79 4404 152 189 145 7.98E-03
JB-17 258 15.58 28.76 1925 951 0016 6.1 15 SW-SC 075 4271 171 190 148 7.72E-03
JB-18 258 6.03 26.18 13.06 13.11 0.021 81 1.1 SW 0.86 4628 147 1.85 138 2.39E-02
JB-19 2,62 28.06 3037 1591 1446 0013 66 14 SW-SC 143 5880 138 1.67 108 2.79E-02
JB-20 2.62 3328 3636 2486 11.50 0015 52 13 SP-SM 143 5878 144 1.67 1.08 3.12E-02
JB-21 260 3454 38.15 22.61 1554 0014 101 08 SP-SC 139 58.19 146 167 1.09 2.56E-02
JB-22 257 20.13 37.03 1950 1753 0011 6.1 09 SP-SC 1.03 5069 152 1.77 127 3.99E-03
JB-23 2.61 20.13 3531 2039 1493 0010 59 10 SP-SC 106 5144 152 178 1.27 3.75E-03
JB-24 2.61 21.18 38.60 30.38 822 0026 68 1.2 SW 0.87 46.65 1.68 186 139 2.89E-02
JB-25 2.64 1097 47.01 3241 1461 0026 58 13 SP-SC 0.67 4004 1.75 198 1.58 231E-02
JB-26 2.61 731 3377 21.75 1202 0018 63 12 SW-SC 0.64 4391 157 190 146 3.23E-03
JB-27 2.65 1039 30.21 17.32 1289 0013 60 13 SP-SM 0.76 43.03 1.66 194 151 4.36E-03
JB-28 2.65 830 2628 1235 1392 0023 99 15 SW-SM 101 5016 143 1.82 132 293E-02
JB-29 258 321 4038 2235 18.03 0013 7.5 1.1 SW-SC 0.75 4282 152 190 147 2.89E-03
JB-30 2.62 1597 3129 1788 1341 0015 7.1 14 SW-SC 058 3658 192 202 1.66 2.05E-03
JB-31 2.63 1226 34774 2196 1278 0.012 72 14 SW-SC 0.77 43,63 166 192 148 1.75E-03
JB-32 262 8.63 3129 17.52 13.77 0018 126 16 SW-SC 071 4168 166 194 153 6.91E-03
JB-33 265 7.61 2872 1348 1524 0.021 83 16 SW-SC 071 4168 166 196 1.55 1.03E-02
JB-34 262 1572 28.15 1442 1374 0015 97 15 SW-SC 099 4983 152 181 131 1.68E-02
JB-35 265 16.05 3474 20.69 1405 0011 58 1.1 SP-SC 099 4964 1.55 1.83 1.33 5.36E-03
JB-36 2.63 870 2694 11.70 1525 0012 52 10 SP-SC 0775 4292 1.63 193 150 2.76E-03
JB-37 263 750 2928 1520 14.08 0015 66 09 SP-SC 065 41.72 1.64 195 1.53 1.45E-03
JB-38 2.66 21.56 28.76 19.11 9.65 0.011 106 13 SW-SC 126 5581 143 1.73 1.18 1.33E-02
JB-39 2.67 22.69 3642 2680 962 0020 66 16 SW-SM 113 5302 154 1.78 125 3.16E-02
JB-40 2.65 10.68 2921 1722 1199 0014 62 14 SW-SC 094 4843 151 185 1.37 9.45E-03
JB-41 2.63 846 3844 2486 13.58 0018 69 12 SW-SC 083 4525 156 1.89 144 921E-03
JB-42 263 1334 3334 1844 1490 0016 79 12 SW-SC 095 4876 152 183 135 1.38E-02
JB-43 258 15.63 3132 17.71 13.61 0015 94 1.1 SW-SC 085 4589 1.61 185 139 8.12E-03
IB-44 263 16.73 3481 2282 1199 0015 69 09 SP-SC 075 4493 169 190 145 3.12E-03
JB-45 259 846 2928 16.79 1249 0015 129 15 SW-SC 074 4450 156 1.88 144 289E-03
(s, density; w, natural moisture content; LL, liquid limit; PL, plastic limit; PI, plasticity index; D;,, effective size; C,,,, uni-
formity coefficient; C,, coefficient of gradation; USCS, unified soil classification system; , void ratio; », porosity; k, coefficient
of permeability. :

C, C USCS e
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Fig. 3. Plasticity diagram using the relationship between
liquid limit and plastic index of sampled soils from the
study area.
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Table 2. Pearson correlation and significance.
Variable Correlation Permeability . ol Correlation Permeability
(cm/sec) (cm/sec)
Permeability  Pearson comrelation coefficient 1.000 . ... . Pearson corelation coefficient  0.06339
" Liquid limit o
(cm/sec) Significance : Significance 0.69760
density Pearson correlation coefficient 0.16312 Plastic limit Pearson correlation coefficient 0.21284
Signiftcance 0.31456 Significance 0.18730
Moisture content Pearson correlation coeffictent 0.57653 Plasticity Pearson correlation coefficient —0.27415
(%) Significance 0.00010 index Significance 0.08692
: i Pearson correlation coefficient 0.63594 Gravel  Pearson comrelation coefficient 0
Void ratio _y ey
Significance 0.00001 (%) Significance 0.20973
Porosity Pearson correlation coefficient 0.62053 Sand Pearson correlation coefficient 0.00178
(%) Significance 0.00002 (%) Significance 0.99131
Degree of Pearson correlation coefficient 0.31557 Silt/Clay Pearson comrelation coefficient — —0.55639
saturation (%) Significance 0.04730 (%) Significance 0.00019
Wet unit weight Pearson correlation coefficient —0.42623 Dy Pearson comelation coefficient  0.65637
(g/cm’) Significance 0.00610 (cm) Significance 0.00000
Saturation unit Pearson correlation coefficient —0.59832 Pearson correlation coefficient  —0.01008
weight (g/cm’) Significance 0.00005. Cu Significance 0.95078
Dry unit Pearson correlation coefficient — —0.61062 c Pearson correlation coefficient ~ 0.13158
weight (g/cm’) Significance 0.00003 g Significance 0.41832
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