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Comparison tests on the performance of foam agents and mixture proportion tests of light
weight foam concrete
Zhou Yuhang', Luo Ruping'?, Zhu Bitang'?, Yu Jin?

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China; 2. Engineering R&D Centre for Underground
Technology of Jiangxi Province, Nanchang 330013, China 3. Department of Architectural Engineering, Jiangxi Water Resources Institute, Nanchang
330013, China;)

Abstract: Lightweight foam concrete has been widely applied in the field of geotechnical engineering in the last decade or so, but
relatively little research has been carried out on the selection and optimal proportioning of foam agent solutions. In this paper, the surface
tension, foaming multiplicity, half-life and stability of the foam produced by several typical foam agents are studied systematically, and
the performance indicators and concentration values of the preferred foam agents are proposed. In this paper, the surface tension, foaming
rate, half-life and foam stability of several typical foam agents were systematically studied, and the optimum performance index and
concentration value of foam agents were proposed. On this basis, with the C40 soil-cement mix ratio as reference, the prepared foam
and C40 cement grout were mixed according to different injection volume ratios, and the dry and wet weights were measured to determine
the ratio scheme of lightweight foamed concrete under different design weights. Furthermore, unconfined compressive strength tests
were carried out to determine the compressive strength values of lightweight foamed concrete specimens under different stress conditions,
and scanning electron microscopy tests were conducted to understand the microstructure of the specimens. The results show that the
optimal concentration of foam agent is about 3%, foaming rate is 25, surface tension is 32 mN/m, half-life is 15 min. The density and
strength of lightweight foamed concrete decreased significantly with the increase of foam injection rate, and the dispersion of bubble
population and pore size increased significantly. The dry density of lightweight foamed concrete has a decaying exponential relationship
with the injection rate, and the unconfined uniaxial compressive strength has a non-gentle and progressive exponential relationship with
the dry density of lightweight foamed concrete. The empirical formulas can be fitted by nonlinear curves to be applied in geotechnical
engineering.

Keywords: lightweight foam concrete; foaming agent; optimal concentration;, mixture proportion tests; empirical formula;
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Table 1 Mixture proportion of lightweight foam and its wet and

dry density
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7200 0% 0 1890 1900
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7200 25% 1800 1510 1520
7200 37.5% 2700 1280 1295
7200 55.6% 4000 1050 1055
7200 62.5% 4500 1010 1025
7200 82.5% 5940 820 845
7200 111.1% 8000 770 795
7200 125% 9000 620 635
7200 166.7% 12 000 550 575
7200 187.5% 13500 480 505
7200 222.2% 16 000 450 465
7200 250% 18 000 390 425
7200 333.3% 24000 380 405
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Fig.7 Relationship of lightweight foam concrete density with
the foam injection ratio
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