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Study on the Soil Compaction (Part 4)
——The Influence of Soil Compadtion on Unconfined
Compressive Strength and Coefficient of Permeability—

Summary

In order to the influence of grain size distributi-
on on compressive strength and coefficient of per-
meability, unconfined compression test and perme-
ability test were performed for seventy samples
that have various grain-size distributions. Its results
are as follows: '

1. Maximum unconfined compressive strength

appears at the dry side of optimum moisture content.

2. Unconfined compressive strength is proportio-
nal to the increase of percent passing of No. 200
sieve.

3. Percent of deformation in failure increases in
proportion to the increase of percent passing of
No. 200 sieve, and modulus of No. 200 sieve, and
modulus of deformation also increases in proport-
jon to percent passing of No. 200 sieve.

4. Unconfined compressive strength increases in
proportion to uniformity coefficient, liquid limit
and plastic index, but it decreases gradually acco-
rding to the increase of coefficient of grading and
classification area.

5. Maximum dry density decreases according to
the increase of void ratio.

6. Coefficient of permeability decreases according
to the increase of percent passing of No. 200 sieve,
and when percent passing of No. 200 sieve, and
when percent passing of No. 200 enlarged more
than 40 %. it becomes less than 107® cm/sec which
is the limit of coefficient of permeability of core
material for earth dam proposed by Lee.

7. Coefficient of permeability increases accor-

ding to the increase of coefficient of grading,
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classification area and index of Talbot formula r,
but it was rather decreases by the increase of uni-
formity coefficient.

8. Coefficient of permeability seems to depend
on the size and the shape of the flow path which
is a series of void to be concerned by the size and
the proprton of soil grain, even though void ratios
are same.
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(%) |(g/em®| (%) l(g/cm’) (kg /cm?) ) | Ew =5 | (%) |(g/cm?) cm/sec
A—l—-5i 12.7 | 1.920| 12.76 | 1.845| 0.630 3.10 | 18.75| 22.40 | 12.29 ¢ 1.884 4. 34x105™®°
B —2—1‘:‘ 11.6-| 1.920 478 1.879 | 0.059 2.25 5.35 1.60 5141 1.856 1.03x107°
B —2—2% 11.0 | 1.982 5.73| 1.899 | 0.360 2.70 9.73 ¢ 12.80 5.30  1.904 . 4.79X10™*
B—2-3 11.0| 1.968 9.17 | 1.919§ 1.021 3.37 | 23.02] 27.20 9.30 1.928 ° 8.23%x10"°
B—2—4 14.0| 1.894| 13.66 | 1.919| 1.390 5501 23.70| 22.00| 12.82 1.924 = 1.28x10"7
B —2—5\ 16.0 ! 1.808 | 16.53| 1.803 | 1.567 5441 31.32| 31.32} 15.67  1.836  1.45x1077
C—-3—-1 10.7, 1.99%4 5.23] 1.877 | 0.216 3.70 4.58 4.64 5.06 1 1.850 ' 2.38x107°
Cc—-3-2 10.8| 1.992 7.92 1.965 | 0.516 2.80 | 24.07 | 19.52 7.14  1.989  5.63x107°
C—3—3f 11.5] 1.972| 11.87: 1.979| 1.170 4.00| 27.38| 25.60| 11.51  1.968 7. 991078
C—3—4 13.6 1.8821 16.15| 1.803| 0.786 7.251 10.91 8.96 | 1559 1.803 3.78x107®
C —3-—5‘ 15.5| 1.806 | 15.92 | 1.818 ] 1.743 5.60 | 31.13 28.80|.16.58: 1.815 6.5x107®
D—4-1] 10.8| 2.012 856 1.965 | 0.548 2,90, 13.71 ! 18.40 7.21 .1.980 5.10x707®
D —4-2‘ 1.2 | 1.989 | 10.34! 2.019| 0.825 2.95 24.29} 30.00| 10.31 2.074 ! 1.58%107¢
D—4—-3 12.3| 1.940| 10.91} 1.948 | 1.231 2.533 49.67 | 49.20 | 10.46 ° 1.968 ! 6.69x10 7
D—4—4] 14.3| 1.842| 15.41| 1.838| 1.200 6.57 t 16.66 | 15.20 | 14.62 1.873 3.99x10°7
D—4-5 15.3| 1.812| 16.31{ 1.806 | 1.554 4.68 ! 39.42 ; 41.20 | 16.22 1.814 6. 371078
A—-5-5 15.2 | 1.682 9.79 | 1.612| 0.082 3.29 3.88 i 2.88 8.08! 1.631 ! 4.71x107®
B—5-5 13.2 | 1.836 6.19| 1.754 | 0.047 1.75 | 12.00 1.76 5.82| 1.747 | 1.96%x107*
C—5—5 14.8 | 1.777 8.91| 1.7161 0.077 2.49 2.56 3.08 9.05| 1.753 1 1.78x10.2
A—-10-5 14.2| 1.692 9.61| 1.6091{ 0.083 2.23 5.25 3.30 9.44 | 1.640 | 3.52x10™*
B—10—5 13.2| 1.841 591 1.771] 0.035 1.49 2.95 1.40 5.98{ 1.745| 3.98x107?
C—10—5 14.8| 1.788 7.12| 1.813| 0.083 2.25 5.18 3.28 7.58 | 1.733; 3.61—107
A—-5—15 12.8| 1.816| 10.79| 1.753| 0.277 3.99 9.85 880 ) 10.92) 1.766 { 1.75x107*
B—5—15 12.5| 1.928 7.12 1.819| 0.245 1.51} 24.51 8.00 6.97 | 1.831] 5.49x107*
C—-5—15 13.0! 1.914 | 10.43 | 1.896 0.322 2.59 ' 14.00' 12.80 ¢ 10.20, 1.891 | 1.96x107*
A—10—15 12,9} 1.852{ 10.07 | 1.734| 0.300 3.99 ‘ 6.11 6.32 ‘ 9.78 ¢ 1.749 | 1.75x107*
B—10-15 11.8| 1.921| 8.62| 1.616| 0.160| 2.58| 69.47 1 6.24| 7.94| 1858 1.29x107
c—-10—-15 12.3 \ 1.933 * 11.04 | 1922 0 311 329 8 18! 9.52 10.50 | 1.929 1 3.70x 107
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A-5-25 128 193 | 12.08° 1904| 1172 3.96| 21.70| 19.00| 11.30 | 1.873 | 2.29%1077
B~5-25| 11.0| 1.980| 853 1.918| 0.981 2.95 30.65| 36.80| 831 L9l 5.89% 207,
C—5-25: 1L1| 1970 | 10.24| 1.984| 1.380| 3.93| 25.08| 22.00| 9.76| 1.920 2.95% 107
A—10—25 12.81 1.924| 12.84| 1.897 | 1010 | 4 12| 2657 | 29.20| 12.17| 1935 2.17x107
B~10~25; 10.8 | 1.99% 9 36 ‘ 2.006 | 0 943 295! 29.46 | '34.80 9 56| 2.010 | 2.78x10™
C-10-25 10.1| 2.009 | 9.62| 1.965| 153! 3.25| 37.81| 46.00 9.02| 1.968 4.50X107¢
A-5-35 | 12.6| 1.o48| 1225 1.931| 1.681 583 | 32.33 | 3200 | 12.27| 1.976 | 3.33x10™
B—5-35 109 1.979| 10.35} 1.886| 1.819, 2.57| 79.09| 72.40; 9.15| 1.902 3.91x 107
C—5-35 1L0| L1970 110l 1.952| 1980 510 37.31| 35.20 \ 10.33 | 1.960 | 1.21x1077
A—10—-35 12.3| 1918 1207 1610 1951, 4.37| 46.57| 51.20 11.50 | 1.925 2.55% 107
B_10_35; 1.0| 1901 | 9.69| 1.891| 1.755| 1.79|117.00 | 68.80| 8.52| 1.921| 3.30%107
C—l0—35 11.41 1.964| 11.36| 1.970| 1L.770 | 5.20| 34.03, 31.53 | 10.57 | L.991 | 4 98 107¢
A-5-45| 12.9| 1.902 | 12.62| 1.842| 2.527 | 3.99| 90.28 | 88.00 | 12.00| 1.861} 2 921077
B_5-45| 12.7| 1.918| 12.43| 1.840| 2.336| 4.06 93.44| 8200, 10.64 | 1.933 |7 49x1078
C—5-45| 121| Lol | 11741 1.868| 2.660  2.95 126.60 | 103.60 | 11.10 1.890 | 2.54x1077
A-10—45 13.4| 1.900 12.31 | 1.865| 2.659 | 4.39 102.30 | 88.80 | 12.09| 1.901 ;9 67x107®
B—10—45 12.9| L922| 1272| 1.953| 1.803 ' 6.62 40.97| 40.80 | 11.32| 1.938 2 63x107
C—10—5 12.4| 1930 12.21| L913| 1.410° 4.34, 80.87 | 75.20 11.30| 1.964 | 1.39%1077
A—5-55 1 145! 1.862| 14.19] 1.869{ 2.796 | 7.72| 58.25 57.60 | 14.22 | 1.859 | 3.4p10%
B-5-55| 143 1.870| 13.76| 1.850| 2.247 | 4.37 | 86.46 76,00 | 1199 | L.889 | 4.31x107°
C—5-55 l 13.7| 1.873| 1297 L1847 | 24701 414 77.16 77.60| 12.95 ' L901| 7 93x107°
A-10-55 14.0] 1.874 14.73 | 1820+ 2.393 | 503 95.76| 80.00 | 13.87 | 1851 | 2.83x107
B—10~55 12.7 | 1.890 | 13.65 1872 | 2.723 519 87.84| 84.00 | 12.61 18654 4.71X107
C—10—55 13.9| 1.847 | 14.62 1.873| 1.833  6.20 4580 | 4400 | 13.44| 1907 | L. 33% 1077
A—10—i. 140! 1866 | 10.60| 1.750 | 0.253| 293! 939| 960 965| 1787 | 6.62x107
A—20—15 1221 lLos4| 954| 1839 0.333] 2.8 12.82| 9.36| 955! 1852| 200x107
A-30—15 10.4] 2.020| 837| 19.27| 03511 2.9 10.29| 12.32| . 06 1918 | 5.97x1067
A—40~15 9.3 2.079 6. 95 2.046; 0.585 2.22" 20.56 | 22.00 7.94 | 1.965| 4.51x107°
A-50—15 9.5| 2.082| 603 1.925, 0.312] 295 9.46| 11.40| 6.25| 1.903 | 8 40%107*
A—60—15 10.0| 2.065| 5.94| 1.833} 0.204  2.85| 8.15| 800| 5.66| 1.832|554x10%
B—1o—251 121] 1.956| 1152, 1.949| 1.159 | 3.32| 37.40| 40.80| 11.33| 1.971  9.07>107°
B_20-25 11.2| l.oog| 10.01| 1970 | 1.176| 3.68| 26.13| 20.20 | 10.4z | 1.987 | 1.03x10™
B-30-25 9.9 2.082| 9.45| 2029\ 1131| 3.99| 22.64| 22.40| 9.84| 2033, 2.86%107°
B—d0—25| 88 2088| 7.20| 1934 1456 2.52| 63.30 | 58.24 | 6.29| 1.935| 2.64x107°
B—50—25 9.3 2.074| 7.42| 1.919| 0.819| 3.64| 16.38| 16.80| 7.09| 1.917 | 1.17x107*
C—10—35| 11.6| 1.950| 10.96| 1.906 | 1.766 | 3.31| 58.86| 64.40| 10.38 | 1.895 | 6.13x107
C-20—35 11.0; 1.996 | 10.20{ 1.925| 1.911 3.31| 51.67| 62.00| 9.81| l.927 1.39x107°
C—30—35 10.6| 2.032| 9.98| 1.923| 1.841| 2.53| 92.03| 72.40| 1064 1 940 | 5.14%1077
C-40—35 10.5| 2.043| 10.21| 1.949| 1.643| 3.04| 52.98| 58.80 | 9.68 1957 | 2.55x107®
D-10—45 126! 1.948| 12,80 | 1.916 | 1L.81L| 6.20| 41.15| 40.00 | 12.29 | 1,924 | 2.29%107*
D—20—45 12.0: 1.956 | 12.52| 1.920 | 1.555| 5.87| 27.27 | 24.40 12.37 | 1.918 | 4.17x107
D—30—45 12.0 ' 1.964| 12.43| 1.808 | 1.848 | 3.43| 71.06, 85.00 | 12.25 | 1.913| 2.66x107
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