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Investigation on dry shrinkage and wet expansion of solidified saline soil
containing different salts
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Abstract: Dry shrinkage and wet expansion characteristics of saline soils containing rich chlorine and sulfate, solidified by
three sorts of soil stabilizers were investigated. It was shown that dry shrinkage and shrinkage coefficient of specimens
decreased if partial cement was replaced by fly ash and slag, and then further by more fly ash. Compared with cement, the
chemical activity of fly ash-slag stabilizer was lower and thereby less reaction products were produced. Furthermore, less
calcium ions were provided so that the promoting effect of chlorine and sulfate on chemical reaction in soil was weakened,
resulting in the differences of chemical reaction degree and therefore the transform from free water to bound water and also the
pore characteristics between the specimens with salt and those without salt were reduced. So the difference caused by salts in
dry shrinkage and shrinkage coefficient of specimens was also reduced. The positive effect of sodium sulfate on the increase of
dry shrinkage and shrinkage coefficient was stronger than that of sodium chloride. In low calcium system, physical effect of
chlorine was more obvious than its chemical effect. In moist environment, moisture absorption of the specimens with chlorine
was obvious but without huge expansion. However, much rudimental sodium sulfate in soil might cause serious cracks in
specimens by huge expansion.
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Table 1 Physical property of soil
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Table 2 Chemical composition of materials
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SlOZ Al,0; Fe,0O; CaO MgO Nazoeq SO; P,Os IL
1+ 6042 1243 435 7.26 277 319 0.15 0.30 7.14
JKJE 22.80 455 2.82 6534 2.74 055 292 — 3.90

W 3463 13.92 0.29 38.28 1052 — 025 — 0.25
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Table 3 Test scheme and density of specimens
e DOBE104d  VRTERE

E wH FHA Eﬁﬁﬁ% TR %
- /(g +cm®) /(g cm?)

1 TKIE 1.90 1.72 0.18
2 0% @:1:3) 1.89 1.67 0.22
3 (1:3:1) 185 1.63 0.22
4 IKVE 1.92 1.73 0.18
5 2%NaCl (1:1:3) 193 1.72 0.21
6 (1:3:1) 194 171 0.23
7 IKIe 1.95 1.75 0.20
8 4%NaCl (1:1:3) 194 1.72 0.22
9 (1:3:1) 19 172 0.24
10 TKIE 1.91 1.71 0.20
11 2%NaSO, (1:1:3) 191 1.70 0.21
12 1:3:1) 192 1.70 0.22
13 KB 1.94 1.74 0.20
14 4%Na,SO, (1:1:3) 1.96 1.74 0.22
15 1:3:1) 1.97 1.73 0.24
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Fig. 1 Dry shrinkage strains of the soil specimens without salt
solidified by different soil stabilizers
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Fig. 2 Dry shrinkage strains of different saline soil specimens

solidified by cement
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Fig. 3 Dry shrinkage strains of different saline soil specimens
solidified by stabilizer (1 : 1 : 3)
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Fig. 4 Dry shrinkage strains of different saline soil specimens
solidified by stabilizer (1 : 3 : 1)
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Fig. 5 Dry shrinkage coefficients of the saline soil specimens with
4% Na,SO, solidified by different stabilizers
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Fig. 6 Dry shrinkage coefficients of different saline soil specimens

solidified by cement
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Fig. 7 Dry shrinkage coefficients of different saline soil specimens
solidified by stabilizer (1 : 1 : 3)
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Fig. 8 Dry shrinkage coefficients of different saline soil specimens

solidified by stabilizer (1 : 3 : 1)
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Fig. 9 Wet expansion coefficients of different solidified saline soil

specimens

10 1 3 1

Na,SO,

Fig. 10 Serious cracks in specimens containing Na,SO, solidified
by stabilizer (1 : 3 : 1) at the end of wet expansion stage
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Fig. 11 Effect of salt, Ca®* and Na* on evolution of heat in
solidified soil
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