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A Study on the Effect of Some Physical Properties

of Soil on the Compaction

& BO# - & 3 E
Sung Kyo Kim .Moon Ki Kim.

Summary

This study is to investigate the effect of some physical properties of soil
on the compaction. The compaction effect depends upon various factors such as
soil type, moisture content,” gradation and compaction energy. In this study,
with steady compaction energy, the relationships between maximum dry density
ahd moisture conternt, gradation and consistency were analyzed by soil types.

Some results obtained in this study are summarized as follows

1. Generally, the coarser the grain size, the bigger is the maximum dry
density' and the smaller is the optimum moisture content and its moisture-dry
denisty curve is relatively steep. The finner the grain size, the smaller is
the max. dry density and the bigger is the opt. moisture content and its
moisture-dry density curve is less steep. _ ‘

2. The relationship between max. dry density (7,...) and opt. moisture
content, void ratio, clay content, percent passing of No. 200 sieve, liquid limit
and plastic limit can be represented by the equation

7 ames =80+, X (20> O, 2, <0)

3. The relationship between opt. moisture content (Wopt) and clay content,
percent passing of No. 200 sieve, liquid limit and plastic limit can be represe-
nted by the equation ‘ o

Wopt=a,+2,X(a,>0,2,>0), . } ‘

4. The fact that maximum dry densify of the compacted soil is decreased
with the increase of the optimum moisture content in any types of soil tested,
and the fact that optimum moisture content can be positively correlated with
clay content, percent passing of No. 200 sieve, liquid limit and plastic limit
of the soil, lead to the conclusion that clay content, percent passing of No.
200 sieve, liquid limit and plastic limit of the soil are direct factors in reduction
of the maximum dry density of engineering soil.
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Table 1. - Test results of physical properties
) Specific Grain-size percent Atterberg limits

Samgle gravity  |<0. OOSmm0 005mm7 40 074,'3;'“764 76mm< LL% PL% PI(%)
CL 1 | 2648 | 160 | 528 31.2 - 23.9 13.2 10.7
2 2,627 | 29.0 4.6 23.3 3.1 37.5 24.2 13.3
3 | 2,619 32.0 39.6 | 28.4 - 40.9 25.2 15.7
4 | 2,656 8.0 | 3.1 18.9 - 48.9 27.3 21.6
3 2, 660 240 | 58.3 17.7 - 32.5 18.6 13.9
6 2,637 22.0 | 55.9 221 - 36.8 22.2 14.6
7 2, 628 18.0 53.6 | . 2B.4 - 35.6 20.7 14.9
8 2,665 13.7 37.8 |. 34.5 14.0 28.0 14.1 13.9
9 2,647 24.0 60, 2 15.8 - 33.0 16:7 16.3
10 267 24.0 43.8 32.0 0.2 37.5 18.6 18.9

n | 2,663 25.8 35.5 37.9 0.8 40.0 20.0 20,0
12 g 2,592 24.4 30.4 32.2 13.0 27.5 18.2 9.3
13 ! 2,678 20.0 [ 45.0 31.0 - . 48.8 15.7 33.1
14 | 2,088 12.0 l 42.8 45.2 - 4.7 211 21.6
15 i 2,750 16.0 | 35.4 48.6 - 28.9 17.9 1.0
16 ‘ 2, 662 34.0 | 55.8 10.2 — 46.0 24,6 21.4
17 2,69 23.0 34.3 38.4 43 | 392 21.6 17.6
18 ‘ 2, 664 16.0 56.6 27.4 — 39.1 21.5 17.6
19 2,692 10.0 73.5 16.5 - - 30.2 16.6 13.6
20 l 2,678 4.0 | 44.2 41.8 - 39.8 15.2 24.6.
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1 2,674 20.0 57.7 22.3 —_ - NP -
2 2, 652 24.0 49.0 27.0 - 45.7 27.9 17.8
3 2,650 16.0 39.0 45.0 — 46.3 311 15.2
4 2,657 22.0 3.1 46.9 —_ 46.4 30.9 15.5
5 2,702 18.0 35.2 46.8 - 40.8 30.1 10.7
6 2,710 24.5 37.7 25.3 12.5 39.0 27.4 1.6
7 2,713 12.0 39.0 49.0 = 32.5 26.6 5.9
8 2, 654 16.0 36.0 48.0 - 34,1 25.4 8.7
9 2, 682 6.0 79.3 14.7 - 26,4 23.6 2.8
10 2,701 16.7 34.8 4.5 7 — NP —
1 2, 664 6.0 87.5 6.5 — 32.2 24.7 7.5
12 2,676 1.0 81.5 7.5 - 31. 23.2 7.8
13 2,673 12.0 74.8 13.2 - — NP —
14 2, 081 12,7 48.3 29.7 9.3 35.0 25.4 9.6
15 2,725 26.0 54.9 19.1 — . 45.0 28.2 16.8
16 2, 687 20.0 9.0 31.0 - 32.8 26.5 6.3
sc 2,712 10.0 39.4 50.6 - 26.7 15.2 1.5
2 2,675 10.0 38.5 51.5 - 26.7 18.6 8.1
3 2,668 12.0 32,1 55.9 - 21.5 15.8 5.7
4 2,619 7.6 18.5 38.1 36. 8 36.2 23.3 12,9
5 2, 650 14.0 32.5 53.5 - 27.2 16.6 10.6
2,692 13.5 35.5 35.6 15.4 22.0 7.3 8.7
7 2,688 10.0 34.5 55.1 0.4 34.3 18,0 16.3
« 8 2,688 1.6 35.3 50.0 3.1 62.7 21.1 41.6
< 9 2, 690 7.5 37.7 48.8 6.0 22.8 15.2 7.6
10 2,731 8.0 29.8 60.7 1.5 4.0 25.8 15.2
n 2,715 13.7 30.1 54.1 2.1 37.6 20.6 . 17.0
1% 2,678 18.0 22,7 59.3 — 30.0 21.2 8.8
13 2,676 14.0 35.5 50.5 - 29.8 20.3 9.5
14 2,701 12.0 36.5° 48.5 3.0 37.6 21.4 16.2
15 2, 660 5.0 20. 4 24.6 50.0 32.1 19.8 12.3
16 2,674 10.0 20.1 42.4 27.5 45.0 22.0 23.0
17 2,704 10.1 30,9 31.2 27.8 30.6 16.6 14.0
18 2, 682 9.0 25.1 22.1 43.8 35.6 20.6 15.0
19 2,664 14.0 32.4 53.6 - 60.9 21.9 39.0
20 2,678 8.0 25.3 66.7 — 43.0 15.2 27.8
SM 1 2,638 6.0 26.7 67.3 — - NP | —
2 2,656 4.0 19.2 76.8 - — NP -
3 2,683 — 25.4 74.6 - - NP —
4 2,714 18.0 23.3 58.7 — 33.1 24. 4 8.7
5 2,706 4.0 27.3 68.7 - — NP —
6 2,708 16.0 22.7 61.3 - — NP —
7 2,637 9.4 29.1 61.5 | . — 36.4 28.3 8.1
8 2,629 8.0 27.0 65.0 - 45.3 30.4 14.9
9 2, 640 9.4 22.6 68.0 — 34.0 23.9 10.1
10 2,675 10.0 31.8 58.2 - - NP | -
n 2,766 5.6 24.4 64.0 6.0 - NP [ -
12 2,598 6.0 22.0 72.0 - - NP | -
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13 5.2 13.3 33.8 47.7 25.0 19.2 5.8
14 2,647 4.0 32.2 63.8 - - NP —
15 2,628 - 20.8 79.2 - - NP —
16 2,640 5.4 22.2 72.4 - - NP —
17 2,733 - 14.0 71.0 15.0 - NP —
18 2,718 2.0 21.5 76.5 - - NP -
19 2, 670 7.1 18.5 63.4 1.0 - NP —
20 2,654 2.0 18.4 796 | - - NP —
Table 2. Test results of proctor compaction SC 1 1,810 14.1 0. 496 2,065
. Max. Dry M((’)izs)ttl.“e at Max. Dry Density 2 1,800 | 16.0 0. 482 2.088
ample| Density foc A —————ger e 3| 1,895 | 12.3 | 0.403 | 2,128
(g/cm® VoidRatio - :
— (%) ght(g/cm®y 4 1,730 | 16.0 0. 508 2,007
CL 1 1,835 | 14.0 0. 439 2,002 5 1,796 | 14.4 0.475 2,055
2l 1,618 | 201 0. 620 1,943 6 1,800 | 13.8 0. 430 2,048
3l 1,464 | 24.6 0.788 1.824 7 1,750 | 16.8 0. 537 2,044
4 1,474 | 26.5 0.798 1,865 8 1,502 | 26.0 0.790 1,893
< 5 1,69 17.3 | 0.573 1, 984 9 1,750 | 15.0 0.586 2,013
6 1,665 | 18.9 0. 579 1,979 10 1,730 | 18.1 0.573 2,043
7l 1,645 | 19.4 0.597 1,964 1 1,800 | 16.3 0.505 | . 2,093
8 1,830 | 13.6 0. 450 2,079 12 1,800 |.16.4 0. 483 2.095
9| 1,690 | 16.2 0. 562 1,964 13 i,725 | 18.0 0.547 2,036
10 "1,657 | 19.2 0. 625 1,975 14 1,757 | 214 0.629 2,012
n L773 | 156 0. 500 2,050 15 1,795 | 14.6 0. 480 2, 057
120 1,732 | 7.0 0. 496 2,026 16 1,622 | 217 7| 0.6%6 1,974
13 1,605 | 23.8 0. 666 1,987 17 1,750 | 16.0 0.543 | 2,030
4] 1,653 | 20.6 0.627 1,994 18 1,735 | 7.5 0.545 | 2,039
15 1,660 | 20.0 0. 656 1,992 19 1,530 | 25.0 0.745 f 1,913
16 1,600 | 21.3 0. 662 1,941 20 1,651 | 20.0 0.614 1,981
171,660 | 18.0 | 0.620 |\ L959  qnr oy | yg97 | 124 | 0.388 | 2,132
18 . 1,687 | 18.3 0.577 1,996 ) 795 | 13.4 0475 | 2,036
190 1,667 | 18.6 | 0.614 1,977 3 Lso2 | 175 0787 | 1,765
200 1,705 | 17.4 0.568 2,002 . v2as | 179 0.560 | 2,056
ML 1 1,398 [ 27.5 0.910 1,782 5 1,665 | 18.5 | 0.623 | 1,973
T2 1,532 | 24.5 0.729 1, 907 6 1,611 | 19.8 | 0.675 } 1,930
31 1,520 | 26.3 0.743 1,920 7 1,670 | 19.1 0.575 | 1,989
4 1,550 | 20.5 0.705 1,868 8 1,642 | 18.3 0.595 | 1,942
5 1,575 | 22.0 0.715 | 11,922 9 1,742 | 16.3 ,‘ 0.515 | 2,026
6 1,518 | 23.4 0.785 1,873 10 1,750 | V5.4 ! 0.525 | 2,020
7 1,640 | 20.7 0. 650 1,979 n 1,860 | 13.8 . 0.4%4 | 2,117
8 1,680 | 19.4 0.570 2,006 12 1,782 | 13.5 , 0.453 ' 2,023
9 1,653 | 16.3 0.623 1,922 13 1,720 | 16.0 | 0.490 2, 065
10 1,530 | 23.3 0.765 1, 886 14 1,572 | 21.5 | 0.680 1,910.
n 1,620 | 18.0 0.650 1,912 15 1,849 | 1.8 1 0.419 2,067
12 1,650 | 19.7 0.620 1,975 16 1,740 | 167 | 0.517 2,031
13 1,530 | 22.7 0.746 | 1,877 17 1,770 | 16,4 | 0.540 2, 060
14 1,645 | 20.2 0.702 ‘ 1,977 18 1,700 | 17.7 ¢ 0.5% 2,001
15 1,584 | 23.1 0.720 1,950 19 1,810, 13.3 , 0,472 2,051
16 1,533 | 24.6 0.748 1,910 20 1,730 | 1705 0 0.520 2,033
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