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Abstract An examination of the characteristics of the ground material in is very important in a ground investigation.
Casagrande classified soil using the material properties of soils. The liquid-plastic limit test is useful for obtaining
basic information of soil, and is an effective method for classifying silt and clay, as well as the material properties,
such as shear strength, shrinkage, and expansion. Unlike the liquid limit test, the plasticity limit test is due to the
ambiguity of the test procedure. Many geotechnical engineers and scholars have questioned the test results. In this
study, a new plasticity limit method was used to compare with the thread rolling method with kaolinite, ilite and
bentonite at a certain ratio, and samples were collected from the west coast of Korea. As a result of the comparison,
the test value of the new test method showed high reproducibility because the

error range of the test value of the conventional thread rolling test was only 10% but the error range of the new
test values decreased to 2%. The difference in the slope of the existing plasticity test values was 0.1519 ~ 0.1925,
and the results of the test were similar or coincided with each other. Aone - point method was proposed to make
it easier to apply the new test method.

Keywords : Atterberg Limit, consistency limit, Fall cone test, Plastic limit, Thread Rolling
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Table 1. Specimen classification and properties by uscs

No Properties Gs 25
M1 Bentonite 100% 2.21 CH
M2 Bentonite80% Kaolinite20% 2.29 CH
M3 Bentonite60% Kaolinite40% 2.35 CH
M4 Bentonite40% Kaolinite60% 2.4 CH
M5 Bentonite20% Kaolinite80% 2.52 CH
M6 Kaolinite 100% 2.6 MH
M7 I1lite20% Bentonite80% 242 CH
M8 I1lite40% Bentonite60% 2.52 CH
M9 I1lite60% Bentonite40% 2.63 CH
MO0 I11ite80% Bentonite20% 2.7 CH
Mi11 Illite 100% 2.85 CL
Mi12 Kaolinite20% Illite80% 2.74 CL
M13 Kaolinite40% Illite60% 2.67 CH
Mi14 Kaolinite60% Illite40% 2.64 MH
Mi15 Kaolinite80% Illite20% 2.6 MH
S1 Gimje-si Seongdeok-myeon 2.62 CL
S2 Buan-gun Boan-myeon 242 CL
S3 Seocheon-gun Maseo-myeon 2.64 CL
S4 Muan-gun Samhyang-eup 2.68 CL
S5 Gunsan-si Seongsan-myeon 2.63 CL
S6 Gunsan-Saemangeum 2.72 CL
S7 Hampyeong-gun 2.6 CL
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Fig. 1. Specimen sampling location in west coast of korea
Table 2. Grain - size distribution
. Sand %
Clay%(<2 pum) Silt %(2-634m) 63-250,m 250-500/0m S00m-1Tmn, L

M1 84.57 15.43 - - - -
M2 67.73 32.27 - - - -
M3 63.73 36.27 - - - -
M4 59.87 40.13 - - - -
M5 52.50 47.5 - - - -
M6 50.77 49.23 - - - -
M7 64.50 35.5 - - - -
M8 56.62 43.38 - - - -
M9 36.99 63.01 - - B -
Mo 36.65 63.35 - - - -
Mi1 6.64 93.36 - - - -
Mi12 7.2 92.8 - - - -
Mi13 8.4 91.6 - - - -
Mi4 13.62 86.38 - - - -
M15 34.10 65.9 - - - -
S1 17.82 58.5 22.68 0.83 - -
S2 32.90 62.76 4.34 - - -
S3 26.48 51.75 21.77 3.12 - -
S4 25.10 54.59 20.31 3.74 - -
S5 4.68 80.52 14.8 4.85 - -
S6 22.28 75.28 2.44 - - -
S7 18.66 43.45 37.89 18.66 - -
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Table 3. Result of Thread Rolling test(Kaolinite)

X Plastic limit(%o) Average Standard
Sample Operatior 1 2 3 4 5 (%) Deviation
A 47.62 62.5 58.62 51.85 65.51 57.22 9.572
B 52.04 38.46 38.71 4231 46.97 43.7 -3.95
Kaolinite C 52.54 58.18 61.54 45.24 41.03 51.71 4.06
D 45.16 38.98 47.37 50 41.67 44.64 -3.01
E 41.38 - 42.86 42.59 37.04 40.97 -6.68
3.2 NFC Algdza} Table 4. Comparison of NFC and TH (Kaolinite)
éﬁdx}oﬂ TI]»% 9‘_}7]— = %Zﬂ;ﬁ% 3]]@3]—7] ‘ﬂ EH AH Operator TH NFC Standard Deviation
Z2E A4 AEHA NFCEES Agadth 43 A 57.22 40.6 9.6 -1.96
4 2 AR AFAS A 71ES 24 B 437 38.07 3.92 0.57
=743 KS F 2304(Thread Rolling, TH)¥} &g PL c 5171 382 -4.09 0.44
{;_]QX} 5”3—% EH’?J’E.E NFC/%_]@’;% /‘5,_]/\]“6‘ 914 H]ﬂ @ D 44.64 37.77 2.98 0.87
Il]— TH@ ;-joﬂ H]fSH NFC/\E]@% %8]1 Oé% i*é?l’ﬁ]g] I E 40.97 38.55 6.65 0.09
1 = - - Average 47.65 38.64 0 0
AR A o 2% Aol vhs A& < 4 dSivh
o] A3} Table 40 YEISLI, Fig 691 7t AAAS
o NFCHY Asts YRSl Fig 65 Saf 4345 3.3 Chgh 248 EFYE dln
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Fig. 6. Experiment results by 5 Operators (Kaolinite)
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Table 8. Comparison of experiment results

New Fall Feng Harison Thread

Soil cone method method Rolling
(%) (%) (%) (%)
M1 46.110 99.655 118.98 54.870
M2 36.090 97.303 145.22 49.108
M3 34.540 78.689 107.75 47.688
M4 37.140 45.782 52.560 46.037
M5 37.450 42.012 50.820 41.493
M6 38.332 37.321 45.360 40.970
M7 33.740 85.295 62.850 42.605
M8 32.690 87.313 145.85 41.023
M9 30.610 47.177 52.190 35.671
MO 25.360 29.054 33.140 28.388
Mi1 17.580 15.818 16.630 19.260
Mi12 21.410 26.219 29.529 24.280
Mi13 25.370 27.791 28.249 28.140
Mi14 28.100 28.647 29.410 31.330
Mi15 31.860 37.145 44.450 34.403
S1 20.080 23.996 27.910 20.420
S2 15.620 22.660 28.340 18.386
S3 15.280 19.933 22.230 18.583
S4 20.120 21.062 25.130 22.773
S5 16.670 21.065 23.070 19.172
S6 18.680 20.827 23.650 22.280
S7 17.140 17.788 24.460 19.607
y = 29.408x0-3437
R? = 0.9909
- L%
g
-
§
o ¥er
8 y = 11.5x0.3%3
S R? = 0.9411
20
5 50

Penetration (mm)

Fig. 7. Comparison of m value (Kaolinite)

Table 9. Difference of the slope by method

method NFC Harison Feng
Differcnc of all 0.1925 0.5167 03529
Slope 85%less | 0.1519 0.1666 0.0384
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Table 10. Results of NFC experiment
Fall cone Fucntion Index PL
List
¢ m R By NFC
M1 0.0206 1.036 0.9771 46.110
M2 0.0098 1.2033 0.9367 36.090
M3 0.0083 1.2511 0.9746 34.540
M4 0.0242 0.9088 0.9748 37.140
M5 0.0661 0.578 0.9824 37.450
M6 0.0992 0.4413 0.9477 37.660
M7 0.0107 1.1454 0.9975 33.740
M8 0.0239 0.8722 0.9358 32.690
M9 0.0227 0.8596 0.9246 30.610
MO0 0.031 0.7028 0.9888 25.360
Mi1 0.0153 0.814 0.9935 17.580
Mi12 0.0347 0.6089 0.9795 21.410
Mi13 0.0327 0.6732 0.9447 25.370
Mi4 0.048 0.5857 0.908 28.100
Mi15 0.0543 0.5817 0.9086 31.860
S1 0.0733 0.3396 0.9689 20.080
S2 0.0088 0.9506 0.8906 15.620
S3 0.0046 1.1592 0.8229 15.280
S4 0.0482 0.4751 0.9476 20.120
S5 0.0351 0.5146 0.9795 16.670
S6 0.0227 0.6704 0.9322 18.680
S7 0.0571 0.3991 0.9529 17.140
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