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Fundamental property and microstructure model of red clay
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Abstract: The fundamental behavior and physico-mechanical property of a typical red clay are studied in this paper, and the contradictory phe-
nomenon that the red clav( laterite) has the unfavorable phvsical parameters ( high water content. high void ratio and high plasticitv) as well as rela-
tively good engineering properties such as comparatively high bearing capacity and low compressibility is analyzed and disscussed. Based on the

previous test result, a kind of gel cementing structure model for soil mass is presented, and the rationality of the conflicting phenomenon mentioned

above for red clay is preliminarily clarified.
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Tabel 1 The comparison of physical parameters and particle size distribution between red clay and other clays

F R K ﬂ'\‘.%ﬁ--ﬁz L'I:‘.rﬁi FLE L PR WA 4 i B 4K/ % Ak 22
) w/% Y/ (kN*m ") G, e wi/ % 1/ % < SMm < 2Hm < 1Hm b/ %o
AR Tl 59.3 16.5 2.77 1. 67 90. 1 48.3 56. 5 51.0 47.0 78
aEit¥2 59.6 16. 8 2.79 1. 73 88. 1 47.3 62.0 58.0 53.0 79
k4= 1 24. 8 20.3 2.75 0. 67 55.5 27.4 28 18 13 78
gk 1% 2 30.8 19. 3 2.75 0. 84 66. 6 34. 6 28 18 13 101
izl +-* 3 33. 1 18.7 2.71 0.93 79. 6 48.5 61 46 37 145
I+ 18. 8 21. 4 2.80 0.51 47. 4 24.2 66 44 28 76
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Table 2 The comparison of mineral composition and physico- chemical parameters between red clay and other clays

- bW M % A % g st TR

WA % PHRA EA BWA KSR f% e Fe  Si Al ERNE/100g /(m’g))
AR | 0 0 6 35 42 7 0 0 10 0 0 28.7 222.5
Ik 2 0 0 11 32 39 8 0 0 10 0 0 20.0 219.3
M 4= 1 0 29 31 0 7 0 30 3 0 0 0 32.1 253.6
i+ 2 0 31 34 0 10 0 24 1 3.4 5.1 3.8 39.0 310. 0
7] ol B 0 18 0 8 0 20 0 2.9 52 2.1 50.6 463. 6
Wt 0 0 45 0 7 0 48 0 0 0 0 29.9 96. 4
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ﬂl’ﬂ, (ELHE T 3 K R T PR 5 2 1 B o 2 B H{J, Table 3 The 1r.1eusured results 01? slni(:IL[re slrfrng1h and
) . : ) other parameters under various dehydrated state
BB A RSV VB PR AN AT 3 ) for disturbed and compacted sample of red clay
100 .
- Watet  FEE WA JLE S5HSR
W KK Skx v ms, ko mp, KD
80 b at ’ C O w/% (N ew ) /% e skPa PO
¥ ST B JRFE(1) 60.4 10,2 97.0 173 210
$ 60} EIFEC1) 24
e . JEUIRFE(2) 63.0 9.9 97.0 181 228
40 Sl St | MRK s44 104 904 LeT 1S5 0
AT 369 130 9.1 114 155 15
20 : : — . ! figA 537 1007 926 1.62 165 0
TR AT IOSC, . AT 428 122 929 1.28 180 0
50 3 FigkK 549 10,6 924 1.64 155
) AT 339 137 911 L03 90 250
ol - A /_,»' %ﬁi . fikk 526 106 90.3 L62 170 0
RN v M 453 120 96.3 131 170 0
2 3} 5 fr‘i:‘k{k 50.6 109 910 155 200 26
~ x. M 332 138 9.6 1.02 78 200
20l w«..** -1 fideak  49.9 1.0 9.1 152 210 13
6
05CHTF 334 134 866 1.07 170 120
10 ; : ; ; ; } ; fiiZek 463 1.2 871 1.48 190 13
BORF¥ RFH ;322:% 05CHETF 331 135 8.1 106 150 25
(b) g fi%kk  49.5  10.6 853 161 200
05CHTF 39.9 1.9 822 135 185 0
B 1 &R YOI MBE R K ASH TS ik 0 K 49.4 1.2 9.9 1.49 2I5 2
. , e e . 15CHF 459 1.9 958 1.34 180 0
Fig. 1 The change of liquid limit and plastic index .
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Table 4  Coefficient of compressibility under various

dehydrated state for red clay kPa™
B4/ BUREE H I w = KT HE BT FE
w = 60% 509% ~ 55% w = 40% ~ 45%

Ty—2 0,032~ 0.042 0,023~ 0.047 0.02~ 0.044 0.02~ 0.033

., 0.038 0. 036 0. 031 0. 024

3.4 BHEERE

Rl e R4 56 5 A e 3R 4T BT e, 45 R
RS Pn . W LLE M, B ROKEE S T IROKFEA -+ 2>
I P e FL 55 J5€ R0 5 AR 9 L F b . 105 CRET FIROK
LR S ENTA Z R Rl R R E R TR ¢, SR
SRIEARRS ¢ MERTEAWE . WTELAN45, MEH
0.5 . Xl g Sk FE A G5 H 9 BE A BURFERER K

®S5 ORI AREKKSHMETRE

Table 5 The direct shear strength under various

dehydrated state for red clay
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Table 6 The results of permeability test under
various dehydrated state for red clay

o LIS EE ol A i B R
LR =N A
WS w/% . S/ % K/ (emes )
0 58.9 1. 730 98. 7 9.20 x 10°°
I 40.9 1. 104 103.0 1. 60 x 107
2 42. 8 1. 178 101. 0 5.40 x 107
3 42.1 1. 145 102. 0 1.16 x 107
4 41.9 1. 156 101. 0 3.35x 107
5 48. 4 1. 338 101. 0 1.42 x 107
6 41. 1 1. 107 103. 0 1.00 x 1077
7 47. 6 1. 326 100. 0 1.33 x 107
8 45. 1 1. 224 102. 0 4. 80 x 107
9 39. 6 1. 058 104. 0 .12 x 1077
10 45.2 1. 233 102. 0 6.50 x 1077
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Fig. 2 Coefficient of permeability under various dehydrated

state for red clay
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Fig. 3 Photo of SEM and TEM for red clay
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Fig. 4 Microstructure model of red clay
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