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Abstract: Using the raw soil and Portland cement, polycarboxylic series of water reducing agent and biological based

foaming agent, the raw soil foam concrete with different density levels were prepared by pre-foam and mixed. The

properties such as compressive strength, thermal conductivity, water absorption ratio and pore structure of raw soil

foam concrete were investigated. The results show that when the cement content is 128.4-583.4 kg/m’, the raw

soil content is 64.2—291.7 kg/m’, the water reducing agent content is 0.6—3.0 kg/m’ and the foam content is 6.1%—

26.4% of solid material mass, the corresponding density grade of the raw soil foam concrete is 300—1 200 kg/m®,

the compressive strength is 0.8—10.3 MPa, the thermal conductivity is 0.08—0.27 W/(m*K) , and the water

absorption ratio is 6.5% —67.7%. The raw soil foam concrete meets the relevant performance requirement for foam

concrete.
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Table 1 Mix proportions of A03-A12 raw soil foam concretes

Mix proportion/(kg+m™*)

T td it
Serial No. arget density/

K w(foam)/ %

(kg-m ™) Cement Raw soil Water reducing
agent
Al2 1200 583.4 291.7 2.9 3.4 6.1
Al0 1 000 482.2 241.1 2.4 2.8 8.1
A09 900 431.8 215.9 2.2 2.6 9.5
A08 800 381.2 190. 6 1.9 2.4 11.0
AO7 700 330.6 165. 3 1.7 2.0 11.6
A06 600 280.0 140.0 1.4 1.6 13.5
AO5 500 229.4 114.7 1.1 1.8 17.8
A04 400 179.0 89.5 0.9 1.4 19.1
A03 300 128.4 64.2 0.6 1.4 26.4
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Fig.1 Cross section of raw soil foam concrete
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Fig. 3 Effect of foam content on porosity of raw soil

foam concretes
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Fig.4 Effect of foam content on mean pore size of raw

soil foam concretes
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Fig.5 Pore size distribution of raw soil foam concretes
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Fig. 7 Effect of foam content on compressive strength
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Fig. 8 XRD patterns of raw soil foam concretes
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Fig.9 Micro-morphology of raw soil foam concretes
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Fig. 10 Effect of foam content on thermal conductivity

of raw soil foam concretes
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Fig. 11 Effect of foam content on water absorption

ratio of raw soil foam concretes
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