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Abstract Residual soil from decomposed basalt at Leizhou Peninsula is special regional soil. It has poor physical
properties of high liquid limit and large void ratio good mechanical properties of high strength and extraordinary
properties of strong contractility humidification and disintegration. This paper attempts to examine the mechanism
of the special engineering geological characteristics of the basalt residual soil. It studies the mineral composition

chemical composition structure and pore distribution from laboratory tests. Results show that distinct aluminum

iron accumulation and salt leaching processes occur during the development process of the basalt residual soil.
Clay minerals are mainly composed of kaolinite gibbsite and illite. Furthermore they are rich in free iron oxide

and free aluminum oxide. Microstructure is mainly clot and flocculation structure. The free iron oxide acts as
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coating that clads particles to form aggregate which enhances structural strength of soil. Pores mainly consist of
denudation pores and micropores in the aggregate and flocculation and with larger specific surface area and
adsorption energy. Large surface tension occurs after immersion which leads to softening and disintegration.
Therefore close attention should be paid to engineering disasters caused by rainfall due to the water sensitive and
poor water resistance of the basalt residual soil.
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Fig. 1 Grain-size distributions of basalt residual soils
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Table 2 Mechanical average indexes of basalt residual soils
(cu)
q,/kPa
Mows /MRt /NP Cau Pu u @ Cou Pu ¢ o
/Pa  /(°)  IkPa  /(°)  IkPa  /(°)  IkPa  /(°)
14.3 0.39 6.06 87.69 68.00 43.3 21.55 58.30 21.25 32.50 20. 66 47.70 20.67
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Table 3 Results of analysis of material phase( total soil)
(%)
/m
Qtz 1 Mnt Kln Gbs Hem

1.5~2.0 15.53 12.33 4.07 49.53 14.33 6.96
2.0~2.5 17.59 10.72 4.83 46.79 10.63 6.71

Qtz: L ; Mnt: 7 Kln: 7 Gbs:
; Hem:
11
9
2KalSi; Og( ) +nH,0—
ALSi,0,( OH) ,( ) +4Si0,+(n -3) H,0 +2KOH
2KalSi; O, ( ) +2H,0 +CO,—
AL,Si,0,( OH) ,( ) +4Si0,( ) +K,CO,
2NaAlSi, Oy ) +H,0 +2H"—
AL,Si,0,( OH) ,( ) +48Si0,( ) +2Na‘.

2 X

Fig. 2 X ray diffraction patterns of basalt residual soil
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Fig. 3 DTA curve of basalt residual soil
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Fig. 4 The EDS spectrum of basalt residual soils
a. I; b. I
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Table 4 Results of EDS tests of basalt residual soils

(%) (%)

I I I I}
C 7.00 7.14 10.61 10. 86
0 64.06 63.61 72.89 72.61
Al 11.31 10.95 7.63 7.41
Si 9.57 9.58 6.20 6.23
Ti 0.70 0.82 0.27 0.31
Fe 7.36 7.90 2.40 2.58

Si0,.Fe, 0,  FeO.Al,O, TiO,

Mn. Ca.Mg.Na.K
( 5)
3 )

15% o 1.9
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Table 5 Chemical compositions of basalt residual soil
w( B) I( %) Sio, Sio,
/m
Si0,  Fe,0, FeO  ALO; Ti0, MnO  CaO  MgO Na,0  K,0 Al 04 R,0;
1.5~2.0 33.00 17.85 0.98 30.52 1.75 0.11 0.21 0.17 0.09 0.05 15.25 1.84 1.39
2.0~2.5 32.34 17.76 0.95 30.02 1.75 0.09 0.15 0.10 0.1 0.1 16.62 1.83 1.33
6
Table 6 Chemical analyzed results of basalt residual soils
/m pH . 24,1 2,,-1
(%) ( CEC) meq/100g (%) (%) (%) m? g Im g
1.5~2.0 5.0 0.34 14.63 0.02 0.13 0.06 129 56.22
2.0~2.5 5.1 0.15 13.25 0.05 0.09 0.06 113 52.20
7
Table 7 Oxygenates content of basalt residual soils
(%)
/m /(%) /(%)
1.5~2.0 10. 69 4.36 1.36 16.41 1.02 56.77 9.54
2.0~2.5 11.03 5.23 1.45 17.71 1.36 58.95 12.33
. Si0,
\FeO N Fe, 0,
ALO, Mg0.Na,0-K,0 .
6 pH
5.0
. 50m” «
-1
g
14. 63 ~13.25meq/100g.
Al.Fe
10
5
7o Al Fig. 5 The SEM photograph of basalt residual soil
Fe.Si 16.41% ~17.71% a. 800 ; b. 2000
R c. 5000 ; d. 10000
A(]
0.43 ~0.64 o
4
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- Fig. 6 Pore size distribution curves of basalt residual soil
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