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Experimental study on solidified and improved basalt residual laterite
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Abstract: In order to explore the effective reinforcement method for basalt residual laterite, the
orthogonal test was carried out. Lime, cement, sand, basalt fiber and sodium silicate (powder) were
added as curing materials. The unconfined compressive strength and microscopic tests were performed
on immersion, standard and natural air drying sample, respectively. The impact of different curing
agents on the strength and water stability of basalt residual laterite was analyzed. The results show that
the strength and water stability of the soil can be improved by adding the soil curing materials in
various degree. Among the curing materials such as lime, cement and fiber, the lime has the most
obvious curing effect on the residual laterite of basalt, while sand and sodium silicate have little effect
or even adverse effect. A large amount of calcite CaCO, will be generated adding lime curing material.
Which plays the key role to improve the strength and stability of soil.
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Table 1 Physical properties of soil
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Table2 Comparison table of factor levels (working conditions)

%

SARE KFE- KFES O KFE=E KFEW KFER
FR(A) 0.00 25.00 50.00 75.00 100.00
KIE(B) 0.00 10.00 20.00 30.00 40.00
b F(C) 0.00 25.00 50.00 75.00 100.00
214 (D) 0.00 0.25 0.50 0.75 1.00
KIEFEE)  0.00 2.50 5.00 7.50 10.00




% 34 JEIER AR R ZE X EARL L RXBEHR 3
F3 L(5)ARfEERKE
Table 3  Orthogonal test table for the L,;(5°)
5 X i N ¥ . . N
- AR K W g KB w4 - aEK KR WTF A% K¥EE w4
1 1 1 1 1 1 14 3 4 1 3 5 2
2 1 2 2 2 2 15 3 5 2 4 1 3
3 1 3 3 3 3 16 4 1 4 2 5 3
4 1 4 4 4 4 17 4 2 5 3 1 4
5 1 5 5 5 5 18 4 3 1 4 2 5
6 2 1 2 3 4 19 4 4 2 5 3 1
7 2 2 3 4 5 20 4 5 3 1 4 2
8 2 3 4 5 1 21 5 1 5 4 3 2
9 2 4 5 1 2 22 5 2 1 5 4 3
10 2 5 1 2 3 23 5 3 2 1 5 4
11 3 1 3 5 2 24 5 4 3 2 1 5
12 3 2 4 1 3 25 5 5 4 3 2 1
13 3 3 5 2 4
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Fig.1 Unconfined compressive strength diagram under stan-
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Table 4 The results of orthogonal test
28 d o B0 5 {E /M Pa
a5 -~ KA FRH FraRE #IE
EE/S b 2K

1 5.93 0.38 0.27 0.71 15.61 #+

2 2.38 0.58 0.52 0.90 4.10 [l b+

3 0.55 0.20 0.20 1.00 2.75 [ 4k +

4 0.41 0.11 0.08 0.73 3.73 [ £k -+

5 0.44 0.18 0.13 0.72 2.44 b+

6 2.17 1.08 0.88 0.81 2.01 [ 1k -+

7 3.91 2.02 2.00 0.99 1.94 b+

8 6.43 5.71 4.90 0.86 1.13 [ 74 -

9 8.20 6.54 6.19 0.95 1.25 b+
10 3.90 4.49 3.67 0.82 0.87 [ 4k +
11 5.14 3.09 2.85 0.92 1.66 [l £k -+
12 5.57 4.47 3.94 0.88 125 b+
13 6.24 5.06 4.89 0.97 1.23 [ b+
14 3.77 3.57 3.32 0.93 1.06 b+
15 11.47 7.89 6.86 0.87 1.45 Eif =
16 5.02 3.92 3.94 1.01 1.28 [l £k -+
17 5.17 3.93 3.75 0.95 1.32 &4k +
18 8.98 6.72 6.78 1.01 1.34 [ £k -+
19 9.88 6.97 6.76 0.97 1.42 [ b+
20 7.94 7.34 6.67 0.91 1.08 [ £k -+
21 6.39 4.83 2.86 0.59 1.32 Ffb+
22 5.94 5.03 4.62 0.92 1.18 [ b
23 6.78 6.35 5.62 0.89 1.07 b+
24 7.69 5.12 5.10 1.00 1.50 [ 1k +
25 1.61 3.14 3.26 1.04 0.51 fi] 4k -
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Table 5 The results of range analysis of unconfined compressive strength

EzEan T AN K, K, K, K, K R

A 1.94 4.92 6.44 7.40 5.68 5.46

B 4.93 4.59 5.80 5.99 5.07 1.40

FI9% o 5.70 6.54 5.05 3.81 5.29 273

D 6.88 5.05 2.65 6.23 5.57 4.23

E 7.34 5.26 5.26 4.54 3.98 3.36

A 0.28 3.97 4.72 5.78 4.50 5.50

B 2.22 3.19 4.81 4.41 4.61 2.59

28 d il i
) Frifi C 3.99 4.56 3.51 3.47 3.71 1.09
BT 3

D 5.02 3.82 2.33 3.92 4.15 2.69

E 4.61 3.95 3.80 372 3.16 1.45

A 0.25 3.53 4.47 5.58 4.69 5.33

B 2.60 2.98 4.48 4.34 4.12 1.88

7K C 3.78 4.14 3.41 3.22 3.96 0.92

D 4.54 3.64 2.33 4.11 3.90 221

E 4.18 3.98 3.88 343 3.05 113
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Table 6 Mass fraction of each element in soil sample

FICR TR HU%

B TLER
14 g adl H1541 Hi1841 552540
1 Fe 18.14 11.44 9.58 10.32 7.13
2 Si 15.36 12.90 8.96 8.47 6.68
3 Al 13.93 9.33 7.35 7.19 5.24
4 Ca 0.04 16.84 25.61 27.15 33.07
5 Ti 5.25 3.92 3.18 3.40 2.35
6 Co 0.00 0.00 0.00 0.02 0.00
7 K 0.34 0.39 0.32 0.27 0.24
8 Mg 0.15 1.24 0.89 1.04 1.42
9 P 0.16 0.11 0.09 0.07 0.06
10 Zr 0.07 0.03 0.03 0.04 0.03
11 Mn 0.08 0.06 0.05 0.05 0.04
12 Cu 0.03 0.02 0.01 0.02 0.01
13 Zn 0.01 0.01 0.02 0.01 0.01
14 Ba 0.02 0.00 0.00 0.02 0.00
15 Nb 0.00 0.00 0.00 0.00 0.00
16 Ni 0.01 0.01 0.00 0.01 0.00
17 S 0.01 0.15 0.44 0.18 0.55
18 Cr 0.01 0.01 0.00 0.00 0.02
19 Rb 0.01 0.00 0.00 0.00 0.01
20 Na 0.00 0.73 0.04 0.21 0.29
21 cl 0.00 0.02 0.02 0.01 0.02
22 Pb 0.01 0.00 0.01 0.01 0.00
23 Sr 0.00 0.01 0.02 0.01 0.03
24 0 41.67 39.92 39.08 38.31 36.22
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Fig.3 X-ray diffraction pattern of the group 1 of specimen
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Fig. 4 X-ray diffraction pattern of the group 4 of specimen
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Fig. 5 X-ray diffraction pattern of the group 15 of specimen
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Fig. 6 X-ray diffraction pattern of groups 25 of specimen
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