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Road performance and field test of expansive soil improved by silt

ZHANG Yi!, LI Yong-qiang?, ZHANG Ding-wen!, HOU Jue?, FAN Xiao-jun?, TANG Zi-giong'
(1. School of Transportation, Southeast University, Nanjing, Jiangsu 211189, China; 2. No. Three Engineering Co., Ltd. of CCCC First Highway Engineering
Co., Ltd., Beijing 100000, China; 3. Transportation Engineering Construction Bureau of Jiangsu Province, Nanjing, Jiangsu 210017, China)

Abstract: To explore the improvement effect of adding silt on expansive soil, the swelling-shrinkage characteristics, road
performance and microstructure of expansive soil with different proportions of silt were tested. The results show that the
incorporation of silt changes the composition and structure of soil particles, and inhibits the expansion and contraction potential of
expansive soil. With the increase of silt particles, the compactness and unconfined compressive strength of expansive soil increase
first and then decrease. The maximum dry density reaches 1.889 g/cm® when the proportion of silt is 40%, and the unconfined
compressive strength reaches the maximum when the proportion of silt is 10%. The California bearing ratio (CBR) value continues to
increase significantly, and the rebound modulus shows a downward trend. All of these indexes meet the requirements of the
specification. The feasibility of using silt to improve expansive soil is verified, and the optimum dosing ratio of silt is determined to
be 40%. In order to facilitate onsite construction and consider the uniformity of onsite mixing, 3% low-dosage lime is first added to
causes the performance of expansive soil to tend towards those of sandy soil so as to reduce the viscosity of the expansive soil and
break it. On this basis, the expansive soil is applied to highway embankment filling after improved with 40% silt content, and onsite
compaction degree, CBR value, deflection and other tests are carried out. The field test results show that the overall compaction
quality of the experimental section improved by silt and lime and the control section treated by the single lime are controlled well, but
the compaction degree of the test section is reduced due to the influence of the uniformity of the silt. The CBR value and subgrade
deflection of the test section are comparable to those of the control section, and the silt improvement effectively compensates for the
strength provided by the 2% lime reduced relative to the control section.
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Table 1 Particle size distribution of expansive soil and silt
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Fig.1 Plasticity diagram of expansive soil and silt for test
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Table 2 Expansion characteristics indexes of improved
expansive soil
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Fig.3 Shrinkage curves of improved expansive soil
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Table 3 Shrinkage characteristic indexes of improved
expansive soil

ML p /% RAER S 1% 4R @, /% Weds 25 A,

0 4.99 9.3 0.517
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20 3.73 102 0.421
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40 3.10 10.5 0.328

50 274 10.6 0.301
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Fig.4 Relationship between shrinkage characteristics and
silt proportion
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Table 4 Swelling-shrinkage rate of improved expanded soil
LG p /% K42 e /%

0 6.61
10 4.70
20 3.59
30 2.71
40 1.57
50 0.90
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Table 5 Strength characteristics indexes of improved
expansive soil
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50 30.65 25.30 0.23
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Fig.7 Relationship between strength characteristics and
silt proportion
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Table 7 Test results of compaction degree in area 94
PRERRTY BRI FE S /% BIE%
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9417 965 952 976 943 949 967 953 929 - - - - 95.4
;‘3; 942 961 957 945 943 951 965 974 959 - - - - 95.7
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Fig.12 Distribution of measured compaction values
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Table 9 Subgrade CBR value test results

PRERT BRILZ L CBR /% SEEIME/ % ARUEZE Y%
}fﬁ %12 478 436 421 363 45.1 449 458 511 514 497  49.1 37.5 13 625
g§ 942 382 451 436  51.1 438 360 348 458 552 449 272 426 ' '

Xﬂj %12 287 317 332 347 362 392 377 377 — - - —
e 39.7 8.07
B 94)7 421 436 302 541 51.1 362 57.1 42.1 — — — —
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Fig.14 Deflection test results of subgrade surface
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