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Abstract

This paper probabilisticly analyses the variance of the soil parameters on kinds of soil
by conducting statistical analysis through the Unified Scil Classification System. Data used
are the result of soil test which the Korea National Housing Corporation conducted in
176 sites of 74 cities throughout the country during the past 13 years from 1974 to 1986.
In this paper, soil parameters such as natural water contents, specific gravity of soil particle,
Atterberg limits, N-values, unconfined compression strength, compression index and shear
strength parameter etc., is analysed.

The result of the analysis is as follows.

1) The variance in physical properties of the soil is, when compared with coefficient
of variation which is statistical variable, comparatively small.

2) The shear strength parameter is proved to be about 40% and compression index is
about 32%.

3) The variance in specific gravity is 0.87-2.49% in granular soil and 0.91~5.03% in cohesive

soil respectively. So, the degree of the variance is very small.
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# 1. Tables of Soil Parameters and Data from Analysis

Soil Testing Soil Parameters Abbr Unit Depth(m) | No. of Testing Test Period
Moisture content natural water contents W % 1~5 3,536 1974~1986(13)
Specific gravity specific gravity Gs - 1~5 3523 1974~1986(13)

liguid limit Wi % 1~5 1,191 1974~1986(13)
Consistency plastic limit We % 1~5 1,191 1974~1986(13)
plasticity index I % 1~5 1,815 1974~1986(13)
fet:tndard penetration | N-values N N/30cm 1~5 3,506 1974~1986(13)
Unconfined comp. test |unconfined comp. strength  qu kg/cm* | 02~198 89 1981~1985(" 5)
Direct shear test cohesion kg/em® | 02~198 125 1977~1985( 9
angle of internal friction [ °) 0.3~198 115 1977~1985( 9
Consolidation test compression index C. - 02~198 81 1981~1985( 5)
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¥ 2. Basic Statistics of Natural Water Content in KOREA Area

oil Paramters| No. of Natural water content. Wn(%)

U.S.C. Data Maximum Velue Minimum Velue . Range | Mean |Standard Deviation. Coeff. of Variation(%)
GW 28 2053 350 17.03 13,080 5.293 40466
GP 30 26.20 550 2.70 16.940 5.075 29.959
GM 67 34.20 390 30.30 15550 5.667 36444
GC 31 34.10 9.20 24.90 19.850 4.949 24.932
Sw 151 4449 4.32 40.17 18.246 7.252 39.746
SP 187 4181 417 3764 17.674 6353 35.945
SM 1432 49.20 513 4407 19.220 7.513 39.089
sC 154 39.80 7.30 3250 21.925 6414 29.254
ML 655 50.60 865 4195 26.168 8.603 32,876
CL 661 61.60 1040 51.20 28.106 8217 29.236
OL 2 46,90 41.20 5.70 44.050 2.850 6470
MH 60 6812 21.60 4652 41.823 8974 21457
CH 67 7321 1850 54.71 41.954 11.254 26825
OH 11 76.80 29.90 4690 48.400 12673 26.184
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! 3. Basic Statistics of Specific Gravity in KOREA Area

il Paramters|  No. of Specific gravity, Gs
U.S.C. Data | Maximum Value| Mininum Vake| Range | Mean | Standard Deviatio |Ceef. o Variation(%)
GW % 2660 | 2580 | 0110 | 2638 0,033 1251
GP 20 2685 2601 0.064 2612 0.080 22m
GM 66 2690 2600 000 | 265 0.023 0866
GC 3 2600 2617 0073 | 2645 0.023 0870
SW 150 2760 2440 0320 | 2647 0037 1398
sp 186 2770 2200 0570 | 2637 0.059 2237
SM 1,428 2860 2320 0540 2647 0086 2493
sc 154 2930 2500 0430 | 2651 0.042 1584
ML 655 2817 2360 0457 2667 0.035 1312
CL 661 2870 2460 0410 | 2663 0.134 5032
oL 2 2770 2720 0050 | 2745 0.025 0911
MH 60 2730 2450 0280 | 2631 0076 2547
CH 67 2,800 2.240 0560 | 2668 0077 2.886
OH 11 2760 2500 0260 | 264 0.090 3404
(3 oteiv RRO HAHE T HRET K4 o} gt
2% 4. Basic Statistics of Atterberg Limits in KOREA Area
Random o | No.of | Maximum | Minimum a v Standard | Coeft. of
Soil ~USC Data | Value Vae | 2 | 0" | Deviation |Variation(%)
sC 131 494 22 272 3383 6053 17.892
ML 37 533 201 332 3547 | 7.084 19.972
Liguid limit. W1 | CL 580 564 211 353 37.39 3297 8818
(%) OL 3 469 412 5.7 447 2338 5257
MH 5 797 310 187 56.71 6.730 11867
CH 67 768 432 336 B7.67 9.366 16240
OH 9 787 50.1 26 63.14 9.392 14875
SC 131 313 86 27 2013 3537 17571
ML 7 46 84 %2 2563 4413 17218
Plastic limit. Wp| CL 580 372 79 293 2009 4387 21621
(%) OL 3 3718 321 57 3543 2474 6.983
MH 54 503 200 303 3754 6330 16862
CH 67 468 107 36.1 2743 5010 18.265
OH 9 530 302 22.8 40.20 8478 21090
sC 131 %8 6.1 197 13647 5.088 36917
ML 337 294 31 263 10340 4506 43578
Plasticity index CL 580 329 43 286 16.409 6.330 38576
kL (%) OL 3 14.8 48 100 9.003 4.225 46.929
MH 57 36.7 79 288 19.341 6519 33.706
CH 67 4.9 17.2 217 30.159 5.841 19.367
OH 10 333 106 227 2143 8.807 37.737
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& 5. Basic Statistics of Penetration Resistance N in KOREA Area

Soil N {from SPT)- Values
Parameter] P | N0 i | Minimam Standard Coeff. of
m Data Range Mean
u.s.C Value Value Deviation Variation(%)
GW 1~5 23 48 6 42 27.35 13879 50.746
GP 1~5 30 50 5 45 29.77 14701 49382
GM 1~5 67 7 5 74 3243 17484 53918
GC 1~5 32 50 7 43 26.69 11888 4541
SW 1~5 151 51 3 8 | 2291 15311 66831
SP 1~5 191 50 1 49 1964 11747 59.812
1 435 50 2 48 1650 12.964 78570
2 136 4 2 42 17.15 11758 68,560
SM 3 394 50 3 47 2291 14252 62.209
4 158 50 2 48 22.71 12.236 53879
5 302 64 3 61 2002 14611 50.348
SC 1~5 152 46 3 43 14.11 8087 57314
1 216 44 1 43 1388 9,699 69877
2 91 50 2 48 1555 10077 71235
ML 3 179 54 3 51 2088 11.893 56,959
4 59 50 2 48 1890 10.731 56.778
5 111 50 4 46 2567 11.980 46,669
1 280 52 2 50 1348 10079 74770
2 92 44 1 43 1240 8870 71532
CL 3 139 50 1 49 14.94 10.285 68842
4 68 52 1 51 16.37 11.340 69.273
5 59 4 3 41 1805 11870 65.762
OL 2~4 3 P 2 18 1300 7.874 60.569
MH 1~5 60 2% 2 2 9.82 5.855 50623
CH 1~5 66 26 0 26 832 6.787 81575
OH 2~5 12 21 5 16 958 5535 57.777
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# 6. Basic Statistics of Unconfined Compression Strength in KOREA Area.

Soil Unconfined comp. strength, qu(kg/cm?
Depth | No. of
Parameter Maximum | Minimum Stanidard Coeff. of
m Data Range Mesn
U.S.C.S Value Value Deviation Variation(%)

ML 05~11.3 31 0992 023 0.762 0551 0.1866 3387
CL 03~128 21 0.88 0.20 0.680 0484 Q0.1942 4012
CH 02~198 22 0.38 0.10 0.280 0.219 0.0941 4297
OH 05~19.8 15 059 0.129 0461 0.297 0.1430 4810

G HiA 2 NEERAS EAGEH SRR o} BRSO Hille & 73 2ok

% 7. Basic Statistics and Range of Normal Distribution for Cohesion and Angle of Internal Friction KOREA in

Area.
Random
\ ariable| Depth |No. of (Maximum|Minimum Standard| Coff. of |90%-Confidence Interval
U.S.C. Rangd Mean
Soil m Date | Value Value Deviation| Variation(%)| for Population Mean(u)
Parameters
SM 108~122 18 0.37 0071 0.299| 0.1623 00917 56.54 0.1267~0.1979
ML |05~ 75/ 30 0.56 0.106 0454| 028084 01118 30.82 02472~0.3144
Cohesion, | CL |03~128 28 0.58 0.100 0450] 02815 0.1166 4142 0.2452~0.3178
Clkg/em® | CH {02~198 20 0.35 0.060 0.290( 01784  0.0059 53.76 0.1267~0.2077
OH [05~198 20 0.31 0.042 0.268| 0.1804 00836 46.38 0.1496~0.2077
SM |05~ 97| 16 35.80 8340 27460122900 | 7814 34.12 19.6864 ~26.1136
Angle of | ML |05~ 75/ 31 3275 9,000 |[23750120370| 6.955 34.14 18.3153~22.4247
Internal CL |03~128] 26 15.82 5.000 IO.SZOj 84205 3460 41.09 7.3038~9.5362
Friction, ¢ |CH [05~100] 25 1300 2000 |11.000] 71104 2300 3235 6.3533~7.8667
) OH |05~198| 17 13.00 2100 | 10.900; 7. 3.347 4572 5.9846~8.6554
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# 8 Basic Statistics and Weighted Averaging Value of Compression Index in KOREA Area

Randon
jable Depth | No. of | Miximum | Minimum Standard | Coeff. of Weighted
U.S. Range | Mean
Soil m Data Value Value Deviation| Variation(%) |Averaging Value
Parameter
ML {05~122 19 049 012 0370 | 0.238 0.0835 35.08 0.240
Compression | CL. [0.3~10.8 22 048 Q11 0370 | 0.266 0.0796 29.93 0.267
index, C. CH [02~178] 25 075 0.21 0540 | 0420 | 01491 35.50 0424
OH [05~19.8 15 065 0.22 0430 | 0349 0.0965 2765 0351

IY 18 & BolA EAHE FiFel ot 7 8171 ML, CL, CH, OH o] #@ifriel Mistaist
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2% 9. Mean of Soil Parameters and Range on Coefficient of Variation

Major Divisions Silts and Clays Silts and Clays
Gravels Sands
T : (W1<50) (W1>>50)
Range of Mean
Coeff. of Coeff. of Coeff. of Coeff. of
Soil Mean Lol Mean Mean Mean
Parameters ) Vasiation(%)| Variation(%) Variation(%) Variation(%)
Wn(%) 13~2 | 25~40 | 18~22 | 20~40 | 26~28 | 20~33 | ©2~48 | 21~
Gs poi~266| . par~ax: 2.64~2.65 140~249| = 28B~8I
W%) - - 3 18 B~37 | 9~ | 57~63 | 12~16
Wp(%) - - | 2 18 0~26 | 11~2 | 27~40 | 17~21
(%) - - 14 37 10~16 | 39~44 | 19~30 | 19~38
N-values 27~32 | 45~54 | 14~20 | 50~79 | 12~26 | 47~75 | 8~10 | 5B~82
qu(kg/cm?) - - - - 0.48~055 U~40 | 022~0.383~4
Clkg/cm® o~ ~ 016 57 028 40~41 018 | 46~54
¢() ~ - 23 3 8~20 | H~41 7 32~46
C B , - - p2A~0Z 30~35 | 0.35~0.428~3
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