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Abstract

Through the disintegration test of red sandstone, the disintegration law and disintegration me-
chanism are summarized. The dry-wet cycle and long-term water immersion test of red sandstone
improved soil were carried out to study the variation law of unconfined compressive strength and
quality of red sandstone improved soil under dry and wet cycles and long-term water immersion
conditions. The results show that the red sandstone has very poor water stability and is easily
disintegrated after water contact. After the first disintegration, the content of particles larger than
5 mm is only 31%. And the larger the particle size, the stronger the disintegration and the faster
the disintegration speed. The cement and lime are used to solidify the disintegrated soil separate-
ly. When the amount of cementing material is higher (8%), after 5 dry and wet cycles, the strength
loss rate of cement-modified soil is lower than that of lime-modified soil. The structure of the test
piece is relatively complete, and the mass loss rate is basically the same as that of lime-modified
soil. Therefore, when the amount of the mixture is high, the water stability of the cement-modified
soil is better than that of the lime-modified soil. When the amount of cementing material is low
(4%, 6%), the strength loss rate of cement-modified soil is higher than that of lime-modified soil.
The specimen was severely damaged, and the mass loss rate was higher than that of lime-modified
soil. Therefore, the lime-modified soil has good water stability when the amount is low. Under
long-term water immersion conditions, the dry shrinkage and swelling effect of the improved soil
is small, and the cementitious material continues to undergo hydration reaction. Therefore, the
strength of cement improved soil and lime improved soil has an upward trend. In comparison, the
strength of cement-modified soil increases more, and the water stability of long-term immersion
is better.
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Table 1. Optimal moisture content and maximum dry density of red sand and improved soil
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Figure 1. Red sandstone disintegration curve
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Figure 2. Red sandstone pass rate curve after disintegration
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Figure 3. Relationship between improved soil strength and number of wet and dry cycles
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Figure 4. SEM images of improved soil at 28 days of age
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Figure 5. Relationship between improved soil quality and number of wet and dry cycles

5. KRTFRESTFEREBEIFRMHXR

X EETFRAEI G 2 R £ RIBEIA TS @A 6)ar ki, T 4% B RAKIes R+, 3 2 ki, Wl fhE
MJTA6 L AEE; BEPRIMREE N, REEAWY R, JFMBL 7RI 183 5 Wa, FHag il 7

DOI: 10.12677/hjce.2019.87137 1184 AR


https://doi.org/10.12677/hjce.2019.87137

i F

KB, WAFREIA™E. T 4%BBEAKER T, H5 RIERE LS B 7> RR%,
RIMAAN R, H DU TRBEN, AKX R 5 TRIEA s Z BT RS R+

3
(a) KSR L

1K 2 3 4K 5
(b) ARHR

Figure 6. Variation of modified soil failure morphology with the number of dry and wet cycles
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Figure 7. Relationship between improved soil strength and water immersion time
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