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Abstract: The fact that the mechanical properties of clay can be significantly changed by acid and base solutions draws high
attention in the study of the mechanical properties of contaminated soils. The change of ionic composition of pore water, soil
plasticity, compressibility and strength of the remolded silty clay soaked by sulfuric acid, hydrochloric acid and sodium
hydroxide solutions are investigated. The mechanism of the increase of plasticity by sulfuric acid and sodium hydroxide
contaminated samples and the decrease of plasticity of hydrochloric acid samples are explained from three aspects: pH value,
ion exchange and soil structure. The relationships between mechanical properties and plasticity indexes of the three types of
contaminated soils are presented, and they are compared with the empirical formulas for uncontaminated remolded clay. It is
found that although the mechanisms are not the same, the three types of contaminated soils show a certain structural effect,
which leads to the increase of compressibility. Therefore, the empirical formulas between plasticity and compressibility for
uncontaminated remolded clay will underestimate the compressibility of these contaminated samples. However, the structural
effect is not sufficient to change the relationship between undrained shear strength ¢, and liquidity index /;, so the strength of
contaminated samples can be approximately predicted through the relationship between ¢, and /i of uncontaminated samples.
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Table 1 Solutions and characteristics of contaminated samples

JRERIRIE PRI

RS cfmol L W @
H,0 0 — — 6631 1.80
Al 0.28 0.03 68.42 1.86
A2 1.09 0.11 7232 1.95
S0 s 2.15 0.23 7515 2.03
A4 3.34 0.34 79.02 2.13
Bl 0.28 0.08 63.80 1.72
HCl B2 1.13 0.30 62.75 1.69
B3 2.29 0.61 59.18  1.58
B4 3.48 0.91 5839 1.58
Cl 1.10 0.28 68.53 1.86
won 2.17 0.56 76.51  2.08
C3 3.23 0.83 83.65 2.28
C4 425 111 81.91 223
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Table 2 Cations, anions and pH values of pore solutions
. . B85 7 & &/(mg kg ") FH S T & &/(mg kg ")
R HCO; ¢ SOy CO;” APY Fe* ca¥® Mg K Na* PHA
ZIRK ¢} 198 318 11.1 <1.0 <5 <5 82 35 52 35 7.20
H,S0, A4 135 724 710 <1.0 <5 <5 394 125 89 125  7.14
HCI B4 424 7640 311 <1.0 <5 <5 4180 753 178 753 6.58
NaOH c4 1570 89.6  72.1 4870 38.9 60 8 7 41 7 1040
H: ETFEERNER kg TR TFRE, AN me.
250 APFI Fe™, BIMIRRIN NaOH WAl BAF L%
R Fe"LL &% Fe( OH); [ % - NaOH 5 3ty HCO,
e B RN F1COT #%, IX AT At 11 T 86 L0 1 32 5% P A 6 Bk
st W PRSI A S, AT BT T (ORI -
g
50 I 3 gLy
05 ﬁ V5 et (R VEIR wy, S BE VR A PR w SR
L ] L TEHEEIIE (HER 76 g, HEFIY 30° , WUPRAE RIS
H80, NaOH HCl 4k HERFE N 17 mm), R R 2 Fion. iRERE
L, R SE RIS e IR CRIIBRERD W 3, 3
WA ZA B Z Lo RN 00 SRR o B PB4 P AT A
201 FE, PIRRER VTS Gyt BV B I S A A I AR AL
§M_ i, RERAESEARE S T s, T SRR U F
R B BEE Rvdel ICT LB, Bk BE, 31X 3 Fhis G o ik R
g 104 wi BAAELE 10% AN, wp ZBALIETE 6% L. M 3
osl S IIBIEERE, 15 BB M AR I LSTAT T
A 2, XA R BT TAh 1 Fhis G L i) SR v AR

0 H,80, NaOH  HCI 7J<
(b) BE/EFLER es

E1 REEMMERSRLAIFLRE

Fig. 1 Void ratios measured after soaking and preloading
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Table 3 Analysis of influences of pH value and ion exchange on soil plasticity
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