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A Study on the Engineering Properties of Alluvial Clays
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Summary

This paper deals with the correlations between the results of the physical property
tests and the mechanical property tssts for estimating the mechani.al indexes by the
physical property test results. The soil samples were taken at changweon area, Gyeon-
gsangnam-do, where the structures would be placed on the alluvial clay foundation.

The outcomes of the study are as follows:

1. Judging from casagrande’s plasticity chart, it is considered that the almost all soil
samples belong to inorganic silty clay with medium plasticity (clay 14~62%, silt 36~
73%, sand 1~29%).

The specific gravities are between 2.61 and 2.72, the wet unit weights 1.53g/cm3
and 1.93g/cm3, the liquid limits 28% and 51%, the plastic limits 15% and 31%, the
plostic indexes 7% and 279, the natural moisture contents 33% and 64%.

2. Th2 unconfined compression stréngths are between 0.07kg/cm? and 0. 77kg/cm?, the
wohesions 0, 04kg/cm? and 0, 37kg/cm?, the inte_rnal friction angles 0° and 9°.

3. The consolidation tests show that the initial void ratios are between (.68 and 1.68,
the precompression loads (.27kg/vm? and 1. 15kg/cm3, the compression indexes (. 12
and (. 59.

4. The correlations between the results of the physical property tests and the mechan-
ical property tests for the soil samples are presented as follows:
7,=0.011 (203—w,), Cc=0.025 (LL—27.2),

Cc=0.46 (¢,—0.58), Cc=0.013 (w,—23.2),

C=0.021+4,/2.08, ¢.=2.268r,—3.635
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List of Physical Property Test Resulis

Sam. Mechanical Analysis Consistency gglf"' Specific| Natural ge.tt
ple Depth(m)| Clay | Silt | Sand | Liquid | Plastic| F1esti-) Soil | Gravity| giowetaee Weight
No. Sy 2 SNZA‘U’ 74~4,760 leif Limit:,’ ‘Ingex ficat-| Gs Wy % Too o
u % % # % |LL, % | PL, % Pl, o | jon g/cm
1 1.0-1.4 20.00 64,1 15,90 30.3 21.3 9.0l CL 2. 669 33.4/ 1.864
2 | 3.6-4.0 36.0] 54.7 9.3 43.5 23.9 18.6| CL 2.617 48.4/ 1.704
3 5.6-6.0 32.0 49.6 18.4 41.7 19.1 226 CL 2. 652 45,20 1.762
4 7.6-8.0 30,0, 50.6 19.4]  44.3 22.9 21.4/ CL 2. 664 45.4] 1.769
5 | 9.6-10.0 30.0 441 25.9]  41.9 15.1 26.8/ CL 2. 669 51.4/ 1.713
6 1.4-1.8 14,0,  66.2 19.8 32.3 23.7 8.6l ML 2. 645 36.4 1.927
7 3.4-3.8 30.0 60. 2 9.8 37. 8 22.5 153/ CL 2.673 45,5 1.757
8 5.4-5.8 32.0 49.7 18.3 44.9 23.7 2.2 CL 2.636 52.5 1.686
o | 7.4-7.8 42,0 49.7 8.3 46.2] 22.4] 22.8 CL 2,634 49,3 1.712
10 | 9.4-9.8 42, oE 49.7 8.3 447 232l 21,5\ CL |  2.654 48,6 1.724
1 1.0-1.4 2.0 67.2 6.8 32.9 21.6 1.3 CL 2.636 4.7, N
12 2.4-2.8 62,0 26,3 .70 42.2 24.3 17.9| C L 2,652 37.1| 1.831
13 3.4-3.8 32.00 54.4 13.6]  38.2 21.8 16.5, C L 2.613 48,8 1.709
14 5.4-5.8 28.0 51.2 20.8 43.7] 22.8 20.9] CL 2.638 57.8/ 1.630
15 8,2-8.6 32.0 62.2 58 36. 6 21.6 15.0 CL 2.678 54,8 1.681
16 | 9.4-9.8 46.00  47.0 7.0, 42,20 2470 175/ CL 2.653 49.5 1.657
17 9.6-1.0 18,0 68.7 13,3 30.3 23.0 7.3 ML 2.650 35.7] 1.772
18 | 4.0-4.4 27.0]  69.6 3.4 50. 4 30.3 20.1| MH 2. 629 59.8 1.622
19 8.0-8.4 23.0 72.6 4.4 50.1 28.5 21.6| MH 2. 666 53.1]  1.627
20 | 12.0-12.4] 22,0 2.3 157, 42,2 245/ 7.7/ CL 2.645 41,9 1.692
21 2.403.0 31.0 54.4 15.6 48.3 22,0 21.8 CL 2.654 55,7, 1.700
22 | 4.4-4.8 34.00  56.3 9.71 39.0f 20.5 18.5/ CL 2,666 46,5 1.728
23 8.0-8.4 24.00  65.4 10.6]  42.4 20.4 22.20 CL 2.683 44.8] 1.760
24 2.4-2.81 2000 70.0 10.0 28.8 17.6 1.2/ CL 2.678 34,3 1.862
25 | 6.0-4.4 32.0,  47.7 20.3 46.0 21,9 4.7 CL 2.688 38,70 1.841
26 | 8.4-8.81 20.0, 5.6 28.4 372t 18.4 188 CL 2.643 42.4 1.778
27 | 10.4-10.80  40.0 55.4 4.6 418 21.9 19.6. CL 2.676 45.8  1.76}
28 2.0-2.4 1 452 51,6 3.20 453 23.4 2.9 CL 2. 695 57.10  1.634
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29 1 2.6-3.0) 417 7.8 1.0 356 242 1.4 CL 2.716i 51.8  1.581
30 | 3.4-3.81 4720 50.5 2.3 44.8) 228 22,0 CL | 2,699 59.7] 1,582
31 3.4-3.8 49.20  49.5 1.3 4, o! 22.4 236 CL 2.685, &3.6|  1.534
32 1.6-2.0 l 38,0,  53. 5, 6.5 3711 3.4 137 CL 2. 650 36,1 1,89
33 . 4.6-5.01 26,00 71.2 2.8 366 22,40 13.2 CL 2. 669 4.4 1,786
34 6.4-7.0 ' 42,00 51.2 6.8 2.3 163 268 CL| 2.69 52,7 1.762
Table-2, List of Mechanical Property 14 0.161 0.10 1. 1.640 0.50) 0.485
Test Results 15 | 0.379] 0.20 1“.@4 0.34] 0. 590
——— e — 16 | 0,198 0.1¢4 0 1.518] .54 0.455
Triaxial [
Sam_gfr;;(:d _Comp. Test Consolidation Test 17 0.361] 0.18 31] 1.041 0.65 0,215
| i Angle Precon. |
e igtomp. g:phe.lof 1t Unitialsolida, ceomp_ 18 | 0.11¢ 0.09 4)1.660  0.9¢] 0.515
ath oo ernal | Void tion 70" 19 | 0.077 0.04 1) 1.436]  0.36] 0.325
No. | qu, | kg/ E}’I‘I‘C;' Ratio frgss“’ Index 20 | 0.129 ©.08 21,350 0.58 0.305
(kg/em? om® geotiel © kgjemd Ce 21 | 0.379] 0.18 3(1.3100  0.34] 0.230
1 0.67Y 0.28 8| 0.945 0.80| 0.158 22 0.174] 0.10 31 1.245  0.80] 0.325
2 0.342 0.17 211.3464  0.78 0.380 23 0.314] 0.26 171.189 0.73] 0.285
3 0.4°1 0.22 21,342, 0.36| 0.350 2 0.468 0.30 31 0.919"  0.72) 0.160
1 | !
4 | 0.348 0.1 2 1.392} 0. 54| 0.37) 2 0.488 0.30 8 1.0311  0.84 0.206
5 | 0.273 0.15 2‘; 1.4C6 0. 52{; 0.375 26 0.334} 0.13 6l 1.016 Q. 52% 0.256
6 | 0.558 0.36 2 0.688 0_72‘ 0.122 27 | 0.273] 0.14 411,143 0.82 0.321
| |
7 | o.288l 0.17 11,2720 0.68 0.307 28 —| o.08 11 1.336]  C.55] 0.353
8 | 0.155 0.10 2 1.500 0.40| 0.345 29 —| 0.07 21 1.4120 0.35) 0,325
9 i 0.137 0.09 11523 0.27] 0.397 30 —| 012 2/ 1,600  0.35 0.435
10 | 0.124) 0.12 1, 1,445 o.so|‘ 0. 400 3 —| 0.06 2/ 1.680] Q.39 0.520
11 0.335 0.22 3 1.216]  0.44] 0,235 32 0.770{ 0. 30 9! 0.862 1.150 0,163
12 l 0.708/ 0.37 2{ 1.030 0.186 33 | 0.323 0.6 411,189 0.72] 0,290
13 0.344] 0.15 2,1.288 1.00] 0.388 34 | 0.297] 0.14 3/ 1.140, 0.70] 0.334
( r NYDROMETER ANALYSIS [ SIEVE ANALYSIS |
25 HR 7 HR TIME READINGS I U. S. STANDARD SERIES ]
45 MIN 15 MIN 60 MIN 19 MIN 4 MIN £200 2100 7 £4d0 H“flﬁ 4
10 W 2 oxanss - 0
et T
90 t prei P —— ]
T W
N Al Y
80—} A o 20
{ W
70 At 8 30
L JIZV
l'I'}’
60 yil ) 4 40
A A
50 ﬂ,{ - - 50
1’4
i AT
40 A— i 60
F i A
; i
I} A
30 N i 70
74
20 yYy g 80
4
10 - 90
0 .
o0l 002 005 009 015 037 074 149 0.42 2.0 45
DIAMETEE OF PARTICLE IN MILUMETERS
CLAY (PLASTIC)TOSILT TAND
" (NON-PLASTIC) CINE [ MEDIUM__[COARSE

Fg. 2. Range of Gradation Curve
~4808-



R -Ee EET®aY HEitikel M WA

Ch REELERe 1,53~1.93g/cme] (#HEE
Lietd s sl

gf, Atterberg [RFolA Wi RRE 28~51%,
WHRRE 15~31%2] #EEelch, =hebA MitEE
& 7~27% ®WEolH, Fig.3. o4 2y vtazte] X
M R PHEEERE BEdE ¢F A

& J—

i

"o It S M) [ EY [ ) B T
LL %

Fig. 3, Plasticity Chart

o, HREKHEE 33~64%° ®WEE Jehixz
s ek,

Hl, BIETR Bl ol —EBFEEEE 0.07~0.
77kg/cm?, FEEIIL 0,06~0,37kg/cm?, PIEEEEE
f1e 0°~9°9 FWEE Vebllz et

At BERBC sl A MWTHEILE 0.68~1.68,

L7

1.6

T

T ‘ T

Sample No.

1.5r~

‘[‘_

|

Po, kg/em*

{

_
Now

Void Ratio,

u
i
i
|

!
]
|
[

—
—

|

o
o

I:’:;

Y S

0.9

T

N

L
i =
0.8k l J Ll 'll
Gl 0.2 0.30.4 0.50.6 0.8 1.0 2 4 567810
Log p (kg/em?)

Fig. 4, Typical Void Rato-Log. Pressure Curve

SFEEE 0,.27~]1.15ksg/cm?, BFEHREE 0,12~
0.599] WEE Vb oo, REAY e—logp
g Fig.4, ot 7o),

2. % %

ENRBAA T Ko pEY NBHNEEK
Mol (EMMMRE Fgatd i 2o

7h RRRAEERD BARKE BE

BEECEETT BREKHES HEE Ged Aol
Fig.5, 24 BREKE7 #ng &5 BEECEE

o] EAsty ERMFET dFed, reey0.011(203
—w,)2A o] BK(1968)9] 7,=0. 0054 (374—w,)
s} K#Brye z KL o},

16 \

15 re 70,011 (203~ 1) A
(r=—0. 975}

14)

20 30 40 50 60 T
1en %)
Fig. 5. Relationship between Wet Unit
Weight and Natural Moisture Content

L, B@miEmet wHERRC ME

RmEERS WtERA S MRE Jebd Kol Fig.s,
olnl, XEZ EMMMRUN Cew 0,025(LL—27.2)
24 Skempton'®(1944) % 0saki®(1957), FHL»
(1958), (L% (1959), MT(1964)9] WMLt
gl & R A E v & BEYRe BRM
e ERHAAE el

0.6
0. 54
0. 44
0. 24
L ]

i Ce=0.025(LL—27.2)

0.1 (T=0. 961"
0 v - - y
10 20 30 40 BN 60 Y
LL ")

Fig. 6. Relationship between Compression
Index and Liqunid Limit

-4809-



SE M TR E20%8 F49% 19785 128

Ch BEERSt 91 =Mitel ME

Bmns EsRke MRS dekd Aol Fig
7. 24 Ao HENL WHREFE o177 Coz 0.46(¢0—
0.58) 24 1UH™(1964), T (1964), /R (1966)

o] WHEBES FOY ERAERNIE ¢ Ak

. T

T +-
[E VA § Ly L 1L 1z L3 bd LS Lé
[N

rd

7. Relationship between Compression
Index and Initial Void Ratio

Fig.

2t BEEES BASRKIS BE

8. & B aRekkd MEE debd
Ao EBAHY L] e, Cee 0.013(w,
—23.2) 24 £4A0(1965)9 WRERS EHET H
WHENS deE s,

Fig.

2.7

1,61

3.5

0.4

0.31

0.2 )

0.1 t T Ce=0.013(w,—23.2)

(y=0.979)
0 N — T y N
20 30 40 50 60 70 80
Wn (%)

Fig. 8, Relationship between Compression
Index and Natural Water Content

of. MWD —REEEES MR
SHERRBoZ T HEIY —RERREY
S v}waol Fig.9, o™, 79 raﬁmr—ol ce

24 oy WO

208

C (kg/em?)

MO 4 dhed, Y0 Sost o
zm YEAL I RRME Hitkts BELe HI
Zloly] sEd R ez A

0.4

0 C=0.021+ 53z

-3 (r=0.979) _

0.2 T

0.1 : T

O I 2 T T T ) T T

0 0.1 0.2 0.3 0.4 035 06 0.7 0.
qulkg/em?)

Fig. 9. Relationship between Cohesion and
Unconfined Compression Strength

dh, —EEREE ABECERS ME

Fiol0g —@RGaEs BEMETERY BRE
veEd A2 ¢, & 2,2687:—3,63524 ZLRE ABE

ool ofsbad olol BAA obd  FRER @l
BWET £ dov 2 Hilkel dee 25 d
Rk,
0.8
0.74
q.=2.268 T:-3.635
(7=0.901)
0. 64
0.5
% 0.4
S 0.3
0. 24
0.1+ °
0 r T — T
1.6 1.6 1.7 1.8 1.9 2.0
T (S/U"J)

Fig. 10, Reationship between Unconfined
Compression Strength and Wet Unit
Weight

-4810-



IEKE LSl L ET Y kel MY BE

V. =

e VHEE LR el i E FiEs 4
ste] BRI EEEHE Mol A L EEERY HE
T AR ERRRERE ot MES HERY
HEFRRToE: NBIERE HEYL & YAEF
o HWMGE BRERLEA 2 EEE Tt
thg5} Zet,

1. HEMNEERRAER, K559 Ae hEK
EEENLIEA HIEEREE 14~62%, 4EE 36
~73%, EAE 1~29% ©°l3eoH, HELS 2,61~
2,72, BEEAEES 1.53~1.93g/cm?, EHIER
= 28~51%, BHEIRBRE 15~31%, WHHEHE 7~
27%, BEREKEE 33~64%°] A+,

2. UHIRRER —@mEBHHEE 0.07~0.77ke/
cm?, ¥hETE 0.06~0.37kg/cm?, PIEIEEELL
0~9°¢} gl et

3. BEABRER, HEHILE 0.68~1.68, #%
FREBHES 0,27~1,15kg/cm?, BEEHRE 0.12
~0.59°] 3 ok,

4, BEEMGEERS HREKEY HMEe 1=
0.011(203—~w,)°l % o},

5. BfEES wHBRY wHEME, EREK
e MRe && Ce=0,025(LL—27.2), Cc=0.46
(€,—0.58), Cc=0.013(w,~23,2)°] A =},

6. hHEIS —mERERES Mfe C=0.021+
S olded, —mERHEES AN ER
WRE 4,=2.2687.—3.635 °131th,

3 B X M

1, BE &, HFEA96) . BHEHBELOWE
¥ELOHRICOWVWT, BHABETED HAH
4, 7, pp. 34~59

2, £EEITY) M ERRAEEEESR, #BT
M ek 16(4), pp. 67~72

3, FHUNEES, drirdk—, MY H(1958) ¢ RIREE
B Lo TRV, 4 L HEHE, 28, pp. 39~47

4, BWHE(972)  HETEEBY b1 RE
MEC M, KB EARBGHT T HRERS
WA, pp. 1~18

5. 8KEF—, ABIESE, FHAFHE1965) @ HitEtiz
BIX3LEERHEOEME, BEX LHEIZH%I10
[y v®y v a, pp. 141~146

6. ILUCOEAKR, MEEE, M £ KEHE KB
FF(1959) @ THKEHERLOLHIZ2VT,
BAUNBERARSRE, 5(4), pp. 349~358

7. s , . ’

, (1964) : 7198#

TR ERERSRO L HICHT 5 AEFR, HEHE
%+ RKRBRE®E, 2, pp. 509~566

8, OHSAKI, Yorihiko(1957) : Geotechnical Pro-
perties of Kanto-Loam & Its Anisotropy,

Report of the Building Research Institude,
21, pp. 1~14

9, /T #(1964) : WREEH Lo BREHEK LHER
ALSCMF L EOoMFIz 7T, FEIIE K
B MEEE, 4, pp. 40,1~40.2

10, #kARIE(1968) el viebiit o] @S} FK
fol W& HEEE, KBLABEIHE, 15(4), pp
27~35

11, &, THEA977) : A. Casagrandes| Y%
ol M EBROBE, KBLRBEIE, 2502,
pp. 85~94

12, =AU @ LEIB, A&, HEXL,
pp. 16~19

13, BALRIB&1974) | T HEWE, i, pp.
88, 102, 624

-4811-



