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Experimental Study on behavior of the Lightweight Air-foamed Soil
Considering Freezing-thawing and Soaking Conditions

T {1
A2

Daekyu Kang * Eunchul Shin

Received: March 18" 2016; Revised: March 25“‘, 2016; Accepted: April ZOth, 2016

ABSTRACT : In order to determine the variability of environmental characteristics of lightweight air-foamed soil using marine clay
according to freezing-thawing and soaking conditions, unconfined compressive strength of the lightweight air-foamed soil samples
made by changing the amount of cement under curing conditions of outdoor low temperature, underground or indoor wetting were
observed. Compressive strength was not increased under freezing-thawing (temperature range of -9.1C~17.2°C) regardless of the
amount of cement but the more cement using, it was increased rapidly by underground curing conditions within 30 cm beneath ground
level. Therefore, it is necessary to install insulation layer cutting off exterior cold air after construction of lightweight air-foamed
soil in condition of freezing-thawing. Bulk density was increased too small under the long-time soaking condition, it tended to
decrease rapidly when samples were dried up and had below 6% of water contents. But variability of compressive strength and bulk
density was very small for preventing drying and keeping its wet state. The lightweight air-foamed soil that installed beneath ground
water level or covered by soil can be evaluated as a long-term reliable construction material.
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Table 1. Physical properties of soil

USCS

w, G LL PL PI No. 200
(%) ’ (%) (%) (%) (%)

CL

42.11 2.585 35 21 14 99.89

=5

Fig. 1. Sampling of experimental soil

(a) Pre—foaming (b) Mixing slurry
Fig. 2. Sample mixing

Fig. 3. Specimens for test
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Table 2, Mixing ratio for the test according to freezing—thawing condition (per 1 ma)

Bulk density Mixing ratio (%) in weight Water content Slurry density Amount of foam (mL)
(kN/m”) Cement Soil Water (%) (KN/m’) (per 1L)
Type-A 11.4 8.0 52.0 40.0 151.43 15.6 269
Type-B 11.4 11.3 47.3 41.4 166.49 16.2 296
Type-C 11.6 14.4 42.8 42.8 184.22 16.6 301
Table 3. Mixing ratio for the test according to soaking condition (per 1 m3)
Bulk density Mixing ratio (%) in weight Water content Slurry density Amount of foam (mL)
(kN/m’) Cement Soil Water (%) (kN/m’) (per 1L)
Type-D 124 10.0 50.0 40.0 155.80 15.5 301

(a) Outdoor drying (b) Outdoor underground

(c) Indoor soaking

(e) Indoor wetting

(d) Indoor drying

Fig. 4. Curing conditions of specimens
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Fig. 18. Variation rate of characteristics during 170 days
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