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Shear performance of solidified improved basalt laterite
after immersion in water

HUA Lun, TANG Zhengguang, WANG Yibo
(School of Architectural Engineering , Kunming University of Science and Technology , Kunming 650500, China)

Abstract: In order to improve the shear properties of basalt residual laterite, four kinds of curing
agents, such as cement, lime, sodium silicate and cement-sodium silicate double slurry, were mixed into
basalt laterite respectively. The immersion shear test was carried out, and the internal mechanism and
influence of different curing agents on the improvement of the shear strength of basalt laterite were
studied. The results show that the addition of curing agent can improve the cohesion and internal
friction angle of laterite after soaking water, and significantly improve the shear strength of laterite.
When 10% cement is added, the shear strength of the modified basalt laterite can reach 161.42 kPa, and
the strengthening effect is the best. When 10% cement and sodium silicate double slurry are added, the
shear strength is 112.07 kPa; When adding 10% lime or 10% sodium silicate, the enhancement effect is
relatively poor.
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Table 1 Basic physical indicators of laterite
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Fig. 1 Plasticity diagram of the special soil
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Table 2 Content of main elements and oxides in laterite

i LR BuRiiu% A BURarEU %
1 Al 14.705 ALO, 27.150
2 Si 15.705 Si0, 32.387
3 Fe 20.128 Fe,0, 26.598
4 Ti 5.628 TiO, 8.855
5 Co 2329 Co,0, 3.167
6 K 0.398 K,0 0.455
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c13 X 10
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Table 4 Shear strength index of the specimen

S BB E%  HiRJ1kPa PIEES A7)
co 0 17.04 10.50
C1 0 10.35 8.24
c2 3 15.33 8.42
c3 5 38.54 8.87
c4 10 103.24 8.16
s 3 11.15 7.78
c6 5 16.70 6.48
c7 10 19.73 9.41
c8 3 10.32 8.78
C9 5 16.42 3.47

C10 10 13.49 9.79
i1 3 25.01 6.94
c12 5 26.69 7.48
c13 10 40.28 10.18
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Table 5 Shear strength of specimen with 10% curing agent

kPa
ANTR )02 3T AT B 5
AR TR
100 200 300 400
Cco 34.63 57.53 68.65 92.71
C1 27.48 39.15 46.23 73.41
C4 118.00 131.92 144.99 161.42
Cc7 33.77 54.66 73.53 82.76
C10 30.74 49.16 62.91 83.67
C13 54.11 84.40 90.08 112.07
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Fig. 2 Mechanism diagram of shear process of saturated soil
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Fig.3 Shear strength histogram of plain soil and solidified

laterite
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Fig. 4 The SEM of plain soil and solidified laterite
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Table 6 Porosity of plain soil and solidified laterite %

B4 LB
Cl 8.43
C4 2.60
C7 6.19
C10 10.50
C13 4.35
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