SIS X[ERAATISRI=2E M173 3% 2018 9& pp. 9 ~ 18 DOI: https://doi.org/10.12814/jkgss.2018.17.3.009
J. Korean Geosynthetics Society Vol.17 No.3 September 2018 pp. 9 ~ 18 ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

Si’d FEEY 2gXlol WE BFU=X] B et 1AL

oo

A Fundamental Study on Evaluation of Corrected Compression Index
by Plasticity Index in Marine Clayey Soils

WA, o) 7k, Al

Seong-Bak Park', Kang-Il Lee’*, Se-Gwan Seo’

"Member, Managing Director, N-Genius Co., Ltd.,, 4-22 Naebang-gil, Bogae-myeon, Anseong-si, Gyeonggi-do 17508, Republic of Korea.
’Member, Professor, Dept. of Civil Engineering, Daejin Univ., 11-1 Hoguk-ro, Pocheon-si, Gyeonggi-do 11159, Republic of Korea.
*Member, Research Director, Zian Company Itd., 8th Woosuk University Headquarters Building, 443 Samrye-Ro, Samrye-Eup, Wanju-Gun,
Jeollabuk-Do 55338, Republic of Korea.

ABSTRACT

The soil parameters important for the design of the soft ground are the compression index (C.), the consolidation settlement
and consolidation speed at the field. Compression index is obtained by laboratory consolidation test. In the laboratory
consolidation test, sample disturbance always occurs. In order to correct the disturbance phenomena, the method of calculating
the compression index proposed by Schmertmann (1955) is generally used. However, recent developments in sampling
technology and Korean soil conditions are different from those proposed by Schmertmann. So it needs to be verified. In
this study, each consolidation curve’s cross void ratio is evaluated by doing consolidation test varying disturbance on
high—plastic clay (CH), low—plastic clay (CL) and low—plastic silt (ML). The test results were 0.521e, for low—plastic silt,
0.404e¢, for low—plastic clay, and 0.458¢, for the high—plastic clay. This results were different from those of Schmertmann’s
suggested value of 0.42¢,. Therefor we proposed a correction formula using the plastic index according to soil type. However,
since the results of this study are limited test results, further studies on various korean soil are needed to suggest the
compression index correction method according to the degree of plasticity index of soil.
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Table 1. Properties of soil samples
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USCS Depth (m) W, Gs v (gf/em?) 5. (%) LL PL PI
ML—1 95 32.4 2.69 1417 97.0 34.3 292 5.1
ML—2 7.0 408 2.70 1279 99.1 46 271 145
ML—3 6.0 327 2.69 1428 99.6 332 25.0 82
ML—4 205 308 2.69 1388 88.3 NP NP NP
ML—5 7.0 32.0 2.69 1392 9.4 NP NP NP
ML—6 9.0 35.8 2.70 1343 95.6 35,2 257 9.4
CL—1 12,0 46.4 272 1180 96.8 477 200 277
cL—2 8.0 38.4 2.71 1263 90.8 378 213 165
CL-3 3.0 430 272 1238 931 451 19,2 259
CL—4 195 39.6 2.71 1300 99.0 36,5 18.9 17.6
CL-5 85 311 2.69 1456 987 338 204 13.4
cL-6 95 36.4 2.71 1319 936 407 218 18,9
CH-1 24,0 59,5 272 1038 99,7 72.0 287 433
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CH-3 10,0 741 2.71 0.835 89.4 66.1 259 402
CH—4 10,0 72.8 272 0.911 997 725 26.1 46,4
CH-5 7.0 68.1 2.70 0,921 9.2 731 29.4 437
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Table 2. Consolidation parameters of soil samples

USCS Depth (m) Pc (kPa) G e(schmertmann) €

ML-1 9.5 211.2 0.217 0.293 0.898
ML-2 7.0 174.2 0.301 0411 1.112
ML-3 6.0 170.2 0.222 0.300 0.883
ML-4 20.5 178.6 0.193 0.220 0.938
ML-5 7.0 164.1 0.196 0.230 0.932
ML-6 9.0 178.6 0.242 0.384 1.011
CL-1 12.0 127.9 0.434 0.714 1.304
CL-2 8.0 113.8 0.335 0.419 1.146
CL-3 3.0 85.1 0.341 0.437 1.165
CL-4 19.5 236.0 0.361 0.433 1.084
CL-5 8.5 139.3 0.180 0.225 0.849
CL-6 9.5 164.8 0.310 0.349 1.054
CH-1 24.0 24.0 159.2 0.681 0.878
CH-2 7.0 7.0 42.4 0.680 0.833
CH-3 10.0 10.0 127.4 0.640 0.776
CH-4 10.0 10.0 84.7 0.752 0.917
CH-5 7.0 7.0 50.9 0.635 0.747
CH-6 10.0 10.0 105.2 0.704 0.929
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Table 3. Intersection void—ratios of consolidation curves

Initial void—ratio i
Division depth w, LL PrL PI v Intersection
(m) (eg) void-ratio
ML—1 95 324 343 292 5.1 0,898 0.520¢,,
ML—-2 7.0 408 416 271 145 1112 0.547¢,
ML—-3 6.0 327 332 250 82 0.883 0.533¢,,
ML—4 205 308 NP NP NP 0,938 0.500¢,
ML—-5 7.0 32.0 N.P N.P N.P 0,932 0.505¢,
ML—6 9.0 358 352 257 9.4 1.01 0.520¢,,
CL— 12,0 464 477 200 277 1304 0.414e,
CL-2 8.0 38.4 378 21.3 16.5 1,146 0.462¢,,
CL-3 3.0 43.0 451 19.2 259 1.165 0.409¢,,
CL-4 19.5 39.6 36.5 18.9 17.6 1.084 0.397¢,
CL-5 85 311 33.8 20.4 13.4 0.849 0.399¢,
CL-6 95 36.4 407 218 18.9 1.054 0.402¢,,
CH-1 240 59,5 720 287 433 1,621 0.453¢,
CH-2 7.0 819 742 289 453 2274 0.482¢,,
CH-3 10.0 741 66.1 259 40.2 2.247 0.439¢,,
CH-4 10,0 728 725 26,1 46,4 1985 0.486¢,
CH-5 7.0 681 731 29.4 437 1,932 0.455¢,,
CH-6 10.0 63.4 61.8 257 36.1 1.735 0.433¢,,
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Table 4. Comparisons of corrected compression index
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Division | Depth (m) lzﬁgs_erc;‘%n Voidl:;i () G Cischmertmann) CotLaboratory)
ML—1 95 0,521 0.898 0,217 0.293 0.320
ML—2 7.0 0.521 1112 0.301 0.411 0,446
ML-3 6.0 0,521 0.883 0.222 0.300 0.325
ML—4 205 0,521 0,938 0,193 0,220 0,238
ML-5 7.0 0,521 0,932 0,196 0,230 0.242
ML—6 9.0 0.521 1,011 0,242 0.384 0.420
CL— 12,0 0,404 1,304 0,434 0.714 0.699
CL-2 8.0 0,404 1146 0.335 0.419 0.412
CL-3 30 0,404 1,165 0,341 0,437 0.429
CL—4 19.5 0.404 1,084 0,361 0,433 0,421
CL-5 95 0,404 0.849 0,310 0.349 0.339
CL—6 85 0.404 1,054 0,180 0.225 0.220
CH-1 24.0 0,458 1,621 0.681 0.878 0.901
CH-2 70 0,458 2.274 0,680 0.833 0,851
CH-3 10,0 0,458 2247 0.777 1,060 1115
CH-4 10,0 0.458 1,985 0.635 0.747 0.763
CH-5 7.0 0.458 1932 0.635 0.747 0.763
CH-6 10.0 0.458 1735 0.704 0.929 0.971
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