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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% 221 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
Meé Kaolinite 100% 2.6 MH
M7 1llite20% Bentonite80% 2.42 CH
M8 Illite40% Bentonite60% 2.52 CH
M9 11lite60% Bentonite40% 2.63 CH
Mo 111ite80% Bentonite20% 2.7 CH
Mi1 Illite 100% 2.85 CL
Mi12 Kaolinite20% Illite80% 2.74 CL
M13 Kaolinite40% Illite60% 2.67 CH
Mi14 Kaolinite60% Illite40% 2.64 MH
Mi5 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%e(<2 fim) Silt %6(2-63,11m) 63-250m 250-500 1o 500 4m-111M, 1mm
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 64.50 355 - - - -
M8 56.62 43.38 - - - -
M9 36.99 63.01 - - - -
Mo 36.65 63.35 - - - -
Mi11 6.64 93.36 - - - -
M12 7.2 92.8 - - - -
M13 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)

Sample Operatior Plastic limit(%o) Average Standard
1 2 3 4 5 o) Deviation
A 47.62 62.5 58.62 51.85 65.51 5722 9.572
B 52.04 38.46 38.71 42.31 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 2823} Table 4. Comparison of NFC and TH (Kaolinite)
A e 9 2 BALE NI AN o T T e | e o
2P A AEH NFCAES Ateisitt. A& A 57.22 40.6 9.6 -1.96
4R A M-S AT Y8l 7189 A A B 437 38.07 3.92 0.57
=743 KS F 2304(Thread Rolling, TH)¥} &g PL C 5171 382 -4.09 044
@@Z} S%L% EHN'OE NFCN@ o N/\]o gﬂ];} H]ﬂ 7‘:‘3 D 44.64 37.77 2.98 0.87
3} THA P W3] NFCARE 59 & 24849 & R A
—‘T—.\?j —HE ﬂﬁﬂ ok 2%4 7(]-0]7}- L}—I_ )\E ‘?—,-_L 5,‘— 9\}121]:} Average 47.65 38.64 0 0
o] A3} Table 49 YERAA L, Fig 60 2 AEAE
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T3 o]3 Fig 11 ~ Fig 13% 85%°]3}e] 4/dsHAl9] Table 8. Comparison of experiment results
}\] ] EH%H ]'EP;H— EHEO] E} Table 9+ THH] ﬂé}—?} New Fall Feng Harison Thread
uﬂ 7P Zz—hzﬂoﬂ pﬂé“_} %/\}/\61 7]%7] 5(].0]% L}—E}‘;ﬂ_ Soil cone method method Rolling
o ) } %) %) (%) %)
Fo|th NFCY THE| AA3HAS Bl Ay AAA & M1 26.110 99.655 118.98 54.870
o] 79 0.19259] 7]27] HolZ Hol= Aoz Eh} M2 36.090 97.303 145.22 49.108
. M3 34.540 78.689 107.75 47.688
om, 24 gkl 85%°1t]l Al &2l A 0.15199] M4 37.140 45782 52.560 46.037
7197] #ol2 2= o7 YERTL FC A&7 AL M5 37.450 42012 50.820 41.493
) o M6 38332 37.321 45360 40.970
sto] 249 545 ASES Harison¥} Feng®] 447t M7 33.740 85.205 62.850 42.605
At THE| AAeHA vl A3 AAA 5] AATAE M8 32.690 87.313 145.85 41.023
M9 30.610 47.177 52.190 35.671
Yo 0 5= 717} = 5
s AlRe V17l A7 051677 03529% 2 Aol MO 25.360 29.054 33.140 28.388
= Hola AATHA Fho] 85%0°]3¢l A|89] 7|&7]E Mi11 17.580 15.818 16.630 19.260
Harison "% 0.1666, Feng & 0.03849] Aol — 24 2028 B I
Hol= Ao w yepth AA Alzol tfs)] v]nl 43 M4 28.100 28.647 29.410 31.330
Al S Ho] Sk A AW o o LEh Al MI15 31.860 37.145 44.450 34.403
A3 71Ee] aAdstA N9l THE Akl A3ks S1 20.080 23.996 27.910 20.420
ERE A& 0.19259] 7]€&7] #o]E Hol= NFCAHE s2 15.620 22.660 28340 18.386
e ST 850%0l5ke] AAEAZ 2 A s3 15.280 19.933 22.230 18.583
aHeleh A 85%cls A % _] ;] s4 20.120 21062 25.130 22773
el vlagk A¥ FCH S ]88 Feng®] &AJSHA & S5 16.670 21.065 23.070 19.172
7‘3‘?3 ] 00384-»] 7137] x]-o] y_oq 7} } 5—7‘3 S6 18.680 20.827 23.650 22.280
s7 17.140 17.788 24.460 19.607
WHl S &4 = A
9] A7t Yebd 8918 7] 9130 Fengol #|etst
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79 vl AG RS Aol 8629812 YERLL o pe by
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Table 10. Results of NFC experiment

EEER
Ak AL AHg o] B

. Fall cone Fucntion Index PL
List . o 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
Mo 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
M13 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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