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A Study on the Engineering Properties of
Alluvial clay in the Daebul Reclaimed Tideland

&€ W —*F W &YW X B
Kim, Ho Il - Jin, Byung Ik . Ryu, Ki Song

Summary

This study was made to find several significant relations among various physical and
mechanical properties including cone penetration resistance..

The alluvial clay samples were taken at the Daebul Reclaimed Tideland in Samhomy-
eon, Yeongamgun, Jeonranamdo. The results of the study are summarized as follows;

1. Most samples belong to medium or high plastic, inorganic, silty clay(clay contents;

 32-64%, silt contents; 36-68%, sand contents; 0-3%), The specific gravities range from.
2,70 to 2,73, the unit weights from 1.45 to 1.75g/cm3, the natural moisture contents
from 45 to 77%, the liquid limits from 32 to 56%,

It is certain that the foundation is weak because the natural moisture contents are
much higher than the liquid limits,

2.. It is known from the shear tests that the unconfined compression strenghs vary
from 0.09 to 0, 38kg/cm?, the cohesions from 0.05 to 0, 21kg/cm?, the internal friction.
angles from 0 to 3°,

3. The consolidation tests show that the initial void ratios range from 1,25 to 2,28,
the compression indeices from 0,43 to 0,84, the preconsolidation loads from 0,21 to 0,
74kg/cm2,

4, Cone penetration resistances are usually less than 5kg/cm? from ground surface to-
the depth of about 8m, and from 5 to 10kg/cm? in the layer below about 8m to hard:

‘ layer.
5. The cohesion and cone penetration resistance are in proportion to the depth of soil
© layer.

6. The correlations between various physical and mechanical properties including cone:
penetration resistance for the alluvial clay samples are as follows;

a) w,=0,944C,+12,733 (r=0, 829)

b) LL=0,728C,+6,991 (r=0,873)

¢) PI=0,659C,—8,168 (r=0.860)

d) 7,=0.0077(272—w,) =2, 092—0, 0077w, (7=0. 859)
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e) e,=0.035w,—0, 447 (r=0,893)
f) C=0. 380¢,+0.031 (=0, 816)
£) ¢,=0,0707¢,+0. 029 (r=0.810)
h) C=0,018Z+0,055 (7=0.802)
1) q,=0,415Z+1.438 (r=0.943)
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Table-1. Summary of pl;ysical property test results

Sarrll- Depth Mechanical Analysis Consistency Unified Specific [Natural{ Unit
pe Clay | Silt Sand | Liquid | Plastic [Plasti- | Soil tl\ﬁ?;s- Weight
0.005 10.074 city B
<0.005 mm mm| Limit | Limit Classi- |Gravity [Content
No. mm| ~0.074 ~4.76 Index | fica.
m % % % 'LL,% | PL,% | PlLy |tion Gs | w,, % |r,g/cm®
1 1.8-2.2 56.2 43.2 0.6 48.0 20.5 27.5| CL 2.722 66. 4 1.592
2 4,8-5.2 64.2 35.5 0.3 52.5 18.2 34.3 CH 2.722 68.7 1.519
3 2.0-2.4 48,2 51.4 0.1 43.7 18. 8 24.9] CL 2.708 66.7 1.551
4 1.4-1.8 58.2 41,7 0.1 51.7 21.2 30.5 CH 2.717 69.7 1.451
5 4,2-4.6 46.2 53. 6 0.2 42.5 17.8 24,7, C1L 2.722 53. 4 1. 622
6 2.2-2.6 39.6 60,3 0.1 35.9 18.4 17.5) CL 2.717 55.2 1. 560
7 1.8-2.2 48.7 49.7 2.1 46,1 20,5 25.6 CL 2.717 66.0 1.566
8 2.0-2.4 54,2 45.7 0.1 47.3 19.8 27.5 CL 2.707| 68.2 1.584
9 4.6-5.0 57.6 41.1 1.3 44,9 19.7 25.20 CL 2.707 66,1 1.597
10 1.8-2,2 38.2 61.1 0.7 35.3 18.5 16,8 CL 2.705 52,9 1. 651
11 5.2-5.6 36.2 63.4 0.4 38.7 18.5 20,2l CL 2.705 55.9 1. 687
12 1.4-1.8 41.6 57.7 1.7 33.7 17.7 16.00 CL 2.727 49.7 1.727
13 5.6-6.0 43. 6 55.9 0.5 36.5 19.5 17.00 CL 2.723 56,3 1. 666
14 1.6-2.0 52.2 47.7 0.1 47. 3] 19. 6 27.7 CL 2.713 65. 0] 1. 624
15 1.2-1.6 45.6 54.0 0.4 38. 8 18.7 20,1 CL 2,720 55. 8§ 1.618
16 2.0-2.4 52.2 47.6 0.2 48.9 19.9 29.00 CL 2.717 62.2 1. 606
17 5.0-5.4 56. 2 43.8 0 49, 5] 19. 6 29.9 CL 2.714 57.9 1. 660
18 | 1.0-1.4 59. 6 40,1 0.3 47.4 21.6 25.8) CL 2.726 70.0 1. 508
19 1.6-2.0 53. 6 46.4 0 43.0 18.5 24.5| CL 2.719 60.3 1. 619
20 3.8-4.2 53. 6 46.3 0.1 44.5 20.3 24.2) CL 2.707 59.3 1.615
21 3.4-3.8 61.6 36.8 1.6 55. 6| 19.6 36,00 CH 2.711 75,7 1.554
22 3.4-3.8 31. 6 68.3 0.1 32.4 18.1 14.3) CL 2.714 44. 4 1.739
23 6.2-6.6 41.6 58.3 0.1 39.2 18.5 20.7) CL 2.719 49. 0| 1.721
24 5.0-5.4 52.2 47.7 0.1 48.3 17.8 30.5 CL 2.719 58. 8 1.638
25 3.0-3.4 57. 6 42.3 0.1 45. 2 17.5 27.8 CL 2,729 63.0 1. 601
26 2.0-2.4 54,2 45.7 0.1 48.9 18.8 30.1 CL 2,720 62,5 1. 666
27 4,0-4.4 55.6 44,2 0.2 43.8 18.1 25.71 CL 2.700 61.4 1. 640
28 2.0-2.4 42.2 57.7 0.1 40.7 19.0 21.70 CL 2.724 50. 9 1.655
29 4.0-4.4 42.2 57.7 0.1 42.3 18.4 23.90 CL 2,719 53.9 1.729
)
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30 6.0-6.4 44,2 55. 8[ 0 39. 4] 17.2)  22.2) CL 2.71 0’ A7.1)  1.698°
31 2.0-2.4 52.2 45.2 2.4 47.3 19.9 27.4 CL 2.701] 77.4 1.553:
32 4,0-4.4 47.6 52,4 0 39.9 19.3 20.4 CL 2. 726’ 57.7 1. 641
33 6.0-6.4 56.2 43.7] 0.1 46,2 21.5 2470 CL 2.702 59. 4 1.676:
34 8.0-8.4 50.2 49.7 0.1 42,5 18.9 23.4 CL 2.704 57.3 1.692
35 | 10.0-10.4 44,2 55.7 0.1 4.1 8.4 22.7 CcL 2.707 47.2) 1.757
Table-2. Summary of mechanical property test results
Sample Unconfined| Triaxial Comp. Test Consolidation Test Cone
Cohesion | Angle Initial Preconso- | Comp- Resistance
of Void lidation ression )
o gtorrgr}:.gth gﬁg:ﬁ;} R:iio Pressure Index _
4., kg/cm? | Ckg/em? | ¢,degree e, P, kg/cm? C. dc, kg/cm?
1 0.105 0.11 1 1.894 0.24 0.54 1.64
2 0.214 0.12 2 —_ — — 3.81
3 0.142 0.07 2 1.717 0.22 0.52 1.68
4 0.095 0.05 1 1.874 0.25 0.55 1.1
5 0.190 0.12 2 1.448 0.56 0.52 3.80
6 0.090 0.06 2 1.554 0.48 0.55 2.77
7 0.181 0.1 2 1.911 0.46 0.72 2.84
8 0.140 0.08 2 — — — 2,21
9 0. 356" 0.17 2 1.706 0.47 0. 66 3.76
10 0.164 0.08 4 1.484 0. 21 0.43 1. 64
11 0.256 0.08 1 1.433 0.43 0.43 3.18
12 0.206 0.10 2 1. 636 0.32 0.46 2,23
13 0.282 0.15 1 1.597 0.46 0.47 4,38
14 0.258 0.16 0 1.890 0.38 0.70 1.75
15 0.159 0.06 3 1. 646 0.48 0.54 1.99
16 0.258 0.12 3 1. 663 0. 59 0. 69 3.48
17 0.314 0.14 3 1.587 0. 60 0.62 3.85
18 0.114 0.08 0 2.273 0.24 0.78 1. 46
19 0. 226 0.12 3 1.5%94 0.34 0.56 2,29
20 0.330 0.16 1 — — — 4.79
21 0.185 0.11 0 2,215 0.40 0.84 2.10
22 0.276 0.14 1 - —_ — 3.70
23 0. 349 0.16 3 — — — 4.99
24 0.244 0.14 2 1.353 0.42 0.55 2.89
25 0.279 0.15 0 2.283 0.22 0.59 2.94
26 — 0.13 1 1.813 0.42 0. 69 2.24
27 0.279 0.16 2 1.703 0.43 0.67 2.91
28 0.188 0.08 2 1.442 0.46 0.54 2.64
29 0.310 0.13 0 — —_ — 3.23
30 0. 379 0.18 2 1. 640 0.44 0.53 4.15
31 0.158 0.08 1 — — — 1. 60
32 0.177 0.10 2 1.713 0. 50 0. 68 2.99
33 0. 281 0.17 2 1.645 0. 62 0.71 4, 63
34 0.278 0.18 1 1,454 0.68 0. 60 5.54
35 0. 347 0.21 i 1.250 0.74 0.53 5. 66
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