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Abstract

A multivariate regression analysis for compression index and com- pressibility
ratio of clayey soils in regard to some soil indices, i.e natural water content,
Atterberg limits, and in-situ void ratio, was presented to estimate the primary
consolidation settlement of weak soils.

The multiple parameter analysis can be adopted to get reliable values for the
compression index and the compressibility ratio in terms of natural water content
and in-stiu void ratio. In order to determine the primary consolidation settlement
of highly organic clays, it is useful to use the liquid limit and the natural water
content as independent variables. Since the present multiple linear regression,
however, shows essentially the scatterness in the soil properties according to the
sampling and testing processes, it must be noted that compression indices and
compressibility ratios obtained by the liner regression may not be the absolute
solutions. A future study will be necessary to approach more theoretically with
considering various factors affecting soil compressibility.
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<Table 1> Equations for prediction of soil compression index and compressibility ratio

Equations Applicability Reference
Cc = 0.007(W.-10) Remoulded clays Skempton
C: = 0.0046(W.-9) Brazilian clays Cozzoline
Cc = 0.009(W_-10) Normally consolidated Terzaghi & Peck
clays
Cc = 0.006(W.-9) Al clays with liquid Azzouz et al®
_ limit less than 100%
Cc = (WL-13)/109 Al clays Mayne
C.=0.85 wy/100° Finnish muds and clays Helenelund
Cc = 0.0115Wy Organic soils, peat organic Moran et al.
Silt and clay
Cc = 0.01(Wxn-5) All clays Azzouz et al®
Cc = 0.01Wy All clays Koppula
C: = 0.01(Wy-7.549) All clays Herrero
C: = 0.54(e,-0.35) All clays Nishida
Cc = 0.29(e,~0.27) Inorganic, cohesive Hough
soil, organic silt, clay
C: = 0.35(e.~0.50) Organic, fine-grained Hough
soil, organic silt, little clay
Cc = 0.43(e,-0.25) Brazilian clay Cozzlino

Cc = 0.75(e,-0.50)

C.=0.141 Gs(l—g& )8 All clays Herreo

% < I,- G Remoulded clays of Wroth & Wood

the Gulf of Mexico
and the North Sea

C: = 0.0043 - Wn Marine clays of South Cox
Asia
C: = 0.0045 - Wy
C: = 0.014(e,+0.007) Clays from Greece and Azzouz et al®
Cr = 0.03(Wn+7) some parts of the
C. = 0.02(W.+9) USA
C: = 0.056(Wn -0.037) Bangkok clays Brenner et al.
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<Table 2> Typical values of Atterberg
limits of clay minerals

Clay minerals Liquid limit(%) | Plastic limit(%)
Kaolinite 35~100 25~35
Illite 50~100 30~60
Montmorillonite 100~800 50~100
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<Table 3> Soil-index properties and their
0.407 classification used in multiva-
‘ riate regression analysis
, ‘s 4 Mississippi delta and Gulf of Mexico
0.20 + O Egyptain Soils wy wy, e, C. USCS| wy wy e, C.USCS
O. A Seabed soils of Tel Aviv
000 @ Soils from Britain and elsewhere %8 51 75 14 e 297 8 65 117 o
B T L T T
000 020 040 060 080 1.00 417 60 1151 339 CH 26 - 87 119 CL
R 327 87 0975 14 CH 171 - 544 081 CL
303 5 85 3% CH ||405 45 1146 256 CL
<Fig. 1> Values of compressibility( C,") 287 65 802 090 CH H5 B L0 041 CL
and olasticity in 17) 456 9 1240 387 CH %1 3 740 068 CL
d plasticity index( /) 373 55 1010 210 CH 126 31 368 072 CL
440 81 1200 370 CH 305 - 867 210 CL
483 83 1290 380 CH 252 40 695 190 CL
w4 (6)3F o] vehd 5 At M7 64 940 M0 CH | 168 B 58 15 O
456 B4 1290 45 CH 218 39 596 45 CL
32 67 93 20 CH 11222 9% 593 441 CL
y=ayta;-xtay" x; (6) 309 9 880 270 CH 175 43 474 113 CL
269 80 80 215 193 37 59 10 CL
216 54 570 094 136 28 508 113 CL
AANX, AF ay, a; B ae 24 A 61 5 M40 2 192 27 58 1% CL
o . 456 69 1315 3&0 124 39 476 140 CL
(7)& olgstd #& 4 vk 285 58 779 170 146 3% 480 087 CL
397 91 1140 440 67 4 1262 450 CL
393 77 1037 302 165 31 481 120 CL
-g—E=—22(yi—ao—al-xx,,-—az-xz,,-) =0 320 46 862 260 210 38 57 140 CL
@ 387 85 1070 .180
oF 518 52 1371 460
L2 =2k (vi—ap—ay - x,i—ap %20 =0
da, Za, Y 0 b 2 254 41 70 088 836 56 1544 510 OH
PE _ _ R Y 246 4 680 20 881 112 2489 8§70 OH
B0, ~2ZE Bimemar mimay ) =0 120 4 80 30 936 104 2383 90 OH

658 9% 1737 500 OH
1203 166 3045 1420 OH
1010 120 2704 1070 OH
1039 109 2651 820 OH
1474 134 3685 1430 OH
1085 122 2643 800 OH
1014 124 2482 1020 OH
1327 164 31411430 OH
1115 130 2918 1000 OH
1272 115 3254 1.160 OH
1094 121 2854 1130 OH
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<Table 4> Regression equations for the comprssion index and the compressibility ratio

P:;zg:;er Regression Equation ggg%;m D:tg:%a:j s
Compression index, Cc
f(Wn) Cc=-0.147+0.434e, 0.978 0.0762
f(Wn) C.=-0.095+0.011Wx 0977 0.0772
f(Wn) C.=-0.260+0.010Wx 0.897 0.1627
f(Wn, o) Cc=-0.1252+0.0045Wn+0.247 3¢, 0.979 0.074
(WL, eo) Cc=-0.1554+0.00058Wx+0.41115¢, 0.978 0.076
f(Wn, WL, o) | Ce=-0.1327+0.00426Wx+0.00043W, +0.2423e, 0.979 0.0747
Compressibility Ratio, Cr
f(eo) C:=-0.319+0.091e, 0.915 0.0328
f(Wn) C.=-0.043+0.002Wn 0.907 0.0342
f(Wo) C.=-0.008+0.002Wn 0.854 0.0425
f(Wn, €0 C.=-0.0286-0.00073Wx+0.1206 1e, 0915 0.033
f(WL, eo) =-0.0277-0.00030Wx+0.07869€, 0918 0.032
f(Wn, WL, e0) | Cc=—0.0223-0.0010W+0.00034e; +0.1186e, 0.919 0.0322
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Cr=0.0286-0.00073Wn+0.12061e, (9)
(r =0.915, $=0.033)

Cr=0.0277-0.00030Wx+0.07869¢, (10)
(r=0.918, S =0.032)
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