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Prediction and Analysis of Pre-Consolidation by Unconfined Compressive Strength
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Abstract

This study was to evaluate the feasibility of pre-consolidation pressure distribution characteristic of western and southern coastal region, using correlation of
unconfined compressive strength and preceding research equation. Pre-consolidation of western and southern region showed similar trends undrained shear
strength and pre-consolidation pressure in proportion to unconfined compressive strength. Predicted results of U.S. NAVY. (1982) equation revealed a small
error western 9.7 % and southern 0.4 %. Prediction correlation results of pre-consolidation using unconfined compressive strength revealed an error western 16.8
% and southern 0.7 %. It was reported that less than 20 percent of pre-consolidation pressure prediction result of Casagrande forecasting error. Estimates of
pre-consolidation pressure are possible, before the standard consolidation test, because it was reported that less than 20 % of the forecasting errors of Casagrande.
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Fig. 1 Properties of preconsolidation pressure in the Western Korea
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Fig. 2 Properties of preconsolidation pressure in the Southern Korea
Table 1 Physical and mechanical properties in western and southern Korea
Depth w, LL Q, S, #
B Hol USCS
ore Hole (m) (%) (%) (kPa) (kPa) (kPa)
225 458 447 35.3 22.6 72.6 oL
3.0 299 46.1 124.0 83.60 2317
2.0 279 56.7 196.2 119.6 222.3
Western
2.0 26.8 58.3 190.0 146.0 2377 cH
3.0 342 63.7 164.2 90.2 220.3
2.0 30.2 58.1 152.3 60.4 2443
4.0 259 58.8 104.3 457 2495 oL
19.0 38.8 4.2 10.8 6.4 254
30.0 478 497 21.0 1.2 63.7
Southern
35.0 68.9 795 55.2 26.0 105.0 oH
38.0 53.0 64.7 51.8 24.0 98.2
16.0 38.4 66.2 1947 110.2 295.8
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Relationship of unconfined compressive strength and preconsolidation pressure in the Western Korea
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Fig. 4 Relationship of unconfined compressive strength and preconsolidation pressure in the Southern Korea

Table 3 Prediction equation of preconsolidation pressure with soil
classification in the Western and Southern Korea

Area Uscs Prediction equation r2
cL P, =62.201+1.0590 - @, 0,590
Western
CH P, =48.001+1.1937 - Q, 0.691
cL P, =8.8498 - Q0507 0.716
Southern
CH P, =8.398 - Q"% 0.675

0.716 2 Aot A Hh= thh =2 S Hol=

= Ueht,
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Fig. 5 Prediction results of U, S, NAVY, (1982)
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Fig. 8 Prediction results of unconfined compressive strength

Table 4 Comparison result of prediction preconsolidation pressure of Gyoenggi and Jeonnam

Location U. S. NAVY. Lee et al. Kang et al. Proposal
Gyeonggi 1,0972 1.6856 0.2675 0.8324
Jeonnam 1,0037 1.6928 0.7107 0.9927

Table 5 The average values of 7, obtained from all the methods
compared with the known values (Mohammed K. (2008))

The known F, 100 200 300 | y=ax
Casagrande method 75 150 235 | 0.7714
Schmertmann method 80 160 245 | 0.8107

Butterfield method 70 140 230 | 0.7429

Janbu method 80 165 240 | 0.8071

Tavenas method 90 185 270 | 0.9071

Van Zelst method 70 146 240 | 0.7729

Old method 65 135 230 | 0.7321

Senol and Saglamer method 85 170 250 |0.8393
vl 7]-]315(—10] A ogol—tﬂ o Eﬂ] ZZJ]O] 7]»-6‘]— o=z Eo]q.
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