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~xperimental Design

Laboratory work for this study are divided into four phase which are preparation of fonning
agent, mixing of foamed concrete, curing of specimens and testing of specimens. The mixing
process was perfonned based on volume. Bucket was used to measure the voluminous of
materials, where I bucket represents 5.8 liters of materials.

For the compressive strength test, the foamed concrete mixed was prepared with foam
chemical constant at 80% of synthetic and 20% of surfactant with five mix proportions which are
1: I, 1:2,1 :3, 3: I and 2: I for cement-sand ratio.

The second mixed for indirect tensile test specimens was foamed concrete with foam
chemical varies from 100% - 40% of synthetic and 0% - 60% of surfactant. The mixed were
prepared in three mix proportions which are 1: I, 1:2 and 1:3 for cement-sand ratio. The range of
density prepared are four which are 1200 kg/m3

- 1250 kg/m3
, 1250 kg/m3

- 1300 kg/m3
, 1300

kg/m3
- 1350 kg/m3 and 1350 kg/m3

- 1400 kg/m3
.

Two types of admixtures (Calcium Nitrate & Glenium C380) were added to the mixed due
to four different range of density which are 1200 kg/m3

- 1250 kg/m3
, 1250 kg/m3

- 1300 kg/m3
,

1300 kg/m3
- 1350 kg/m3 and 1350 kg/m3

- 1400 kg/m3
. The mix was poured into cubes of

mould 100 mm x 100 mm x 100 mm for compressive strength test and cylinder mould of 200
mm x 100 mm for indirect tensile test.

Curing process was required after the demoulding the cubes and cylinders. Method used for
this study was water cure, where the foamed concrete cubes and cylinders were placed in the
curing tank and soaked with water as shown in Figure 2. The foamed concrete cylinders were
cured for 28 days. No curing treatment is done for samples to be tested at the age of 1 day.

Testing of Specimen

Compressive Strength Test was perfonned to detennine the compressive strength of foamed
concrete cube specimens according to BS 1881: Part 4: 1970 or MS 7.1 Part I: 1971. The
specimens were tested using a Universal Testing Machine (UTM) as shown in Figure 3. The load
applied continuously and without shock until the specimen fails and the maximum load carrying
by the specimen during the test was recorded. Early compressive strength can be considered as
compressive strength at age I day and below. However, for this study the samples were test at
age 1 day.

Indirect Tensile Strength Test was perfonned to determine the indirect tensile splitting
strength of foamed concrete cylinder specimens according to BS 1881: Part 117: 1983. The
specimens were tested using a ELE/EL 36-4160 compression machine. Figure 4 shows the
setting up of the indirect tensile experimental testing. The load is applied continuously and
without shock until the specimen fails and the maximum load carrying by the specimen during
the test was recorded.
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well known as a material, which is very good in compression but weak in tension. In conjunction
to this, the tensile-compressive ratio decreases with the curing age (Paulo and Kumar, 2006).

Figure 8 shows that the tensile strength of foamed concrete was reduced as the
surfactant added in foaming agent was increased. From the results, the density range of 1350 N/
mm2

- 1400 N/mm2 gives the highest tensile strength of 1.588 N/mm2 with 0% of surfactant.
While the lowest tensile strength is 0.428 N/mm2 for the density ranged of 1200 N/mm2

- 1250
N/mm2 with 60% of surfactant. This is due to the very slow strength development effect from the
surfactant.
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Figure 8. Relationship between tensile strength and surfactant percentage

at age 28 days for I: I mix proportion

Conclusion

Compression strength test and indirect tensile test were performed in this study to investigate the
influence of mix proportion of cement-sand ratio, admixtures and density of foamed concrete.
The tests were performed at age of foamed concrete 1 day to assess the early compressive
strength development of foamed concrete and 28 days to assess the tensile strength. From the
observation and results presented in this study, the following conclusions can be drawn.

1. The strength development was very similar between normal foamed concrete, foamed
concrete with Calcium Nitrate and foamed concrete with Glenium C380. The compressive
strength of foamed concrete with 2: I and 3: I mix proportions was higher than 1: I, 1:2 and
1:3 mix proportions. There was a measurable effect of mix proportions of cement sand ratio
to the compressive strength values obtained in this study for all foamed concrete density.
The compressive strength values obtained were in the range of 0.195 N/mm2 (1:3 mix
proportions) to 11.363 N/mm2 (3: 1 mix proportion) for the normal foamed concrete, 0.4 (1:3
mix proportions) to 16.427 N/mm2 (3:1 mix proportion) for the foamed concrete with
Calcium Nitrate and 0.6 (1:3 mix proportion) to 12.585 N/mm2 (1:1 mix proportion) for
foamed concrete with Glenium C380.

2. Commonly admixture used in concrete mix in order to modify or improve the properties of
concrete. From this study, there was a significant effect of admixtures to the compressive

161



NOR MASLINA ET AL.

strength. The compressive strength value increased significantly with Glenium C380 and
increased slightly with Calcium Nitrate as compared to normal foamed concrete.

3. There was a significant effect of mix proportion of cement sand ratio to the tensile strength
of foamed concrete. The tensile strength value reduced with reducing in cement content.
There was a measurable effect of density to the tensile strength of foamed concrete. The
tensile strength value increased with increasing in density offoamed concrete.
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