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Foamed Concrete with a New Mixture Proportioning Method Comparable to the
Quality of Conventional ALC Block
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Abstract

The objective of this study is to develop a high-performance foamed concrete made with a new mixture
proportioning as an alternative of autoclaved lightweight concrete (ALC) block. For the early-strength gain of the
foamed concrete under an atmospheric curing condition, the binders and chemical agents were specially contrived as
follows: 3% anhydrous gypsum was added to ordinary portland cement (OPC) in which 3CaO-SiO. content was
controlled to be above 60%, and the content of polyethylene glycol alkylether in a polycarboxylate—based
water-reducing agent was modified to be 28%. Using these binders and chemical agents, 11 mixes were prepared with
the parameters of W/B ratio (30% to 20% in a interval of 25%) and unit binder content (400kg/m’ to 650kg/m’ in a
interval of 50kg/m3). The quality and availability of the mixed foamed concrete were examined according to the
minimum requirements specified in the KS for ALC block and existed conventional foamed concrete. The measured
properties satisfied the minimum requirement of KS for ALC block and proved that the developed high-performance
foamed concrete had considerable potential for practical application.

Keywords : high-performance foamed concrete, ALC block, W/B ratio, unit binder content.
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Figure 1. Preliminary test results for binder selection
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Table 1. Chemical composition of OPC according to domestic maker.
Classification SiO2 Al,O3 FeoOs CaO MgO KO NazO TiOs SOs Lor CsS™
C-1 19.6 5.1 29 62.8 39 0.89 0.17 0.18 25 1.96 60.8
C-2 21.83 5.64 3.45 62.24 2.86 0.75 - - 2.13 1.10 38.2
C-3 22.13 5.49 3.59 61.98 2.51 1.09 - - 2.14 1.07 35.7
C4 21.27 3.68 5.21 60.57 3.02 0.78 0.13 - 2.08 3.26 46.6
* LOI = loss on ignition

w C3S = 4.071-Ca0—(7.600- SiO2+4.479- Al203+2.859- Fe,04+2.852- SOs)
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Table 2. Mixture proportions of prepared concrete mixes and summary of the test results.

) Compressive
‘ S wB v Unit content (kg/m®) R, Flo Defoamed W streng?h (MPa) 1 A
Group Specimens (o) (o) @) mm) 9PN egimd) (W/m-K) (me-K/W)
Water Binder Foam (mm) 3days 7days 28days
G1-30 30 150 552 013 200 0 562 275 299 425 0.0024 0.157 0.318
G1-27.5 275 137.5 562 023 200 0 570 2838 341 432 0.0026 0.160 0.313
G1-25 25 125 500 572 038 202 2 541 3.15 3.56 457 0.0022 0.153 0.327
G1-225 225 1125 582 056 266 3 545 3.11 3.04 417 0.0024 0.163 0.307
G1-20 20 100 592 088 263 5 547 1.81 3.21 366 0.0026 0.159 0.314
G2-400 1250 100 400 61.8 04 235 3 425 157 201 207 0.0020 0.118 0.424
G2-450 1125 450 59.5 04 245 2 491 224 275 299 0.0025 0.139 0.360
I G2-500 o5 125 500 57.2 04 248 2 531 257 307 342 0.0022 0.142 0.352
G2-550 1375 550 55.0 04 237 1 618 350 415 498 0.0024 0.176 0.285
G2-600 150 600 52.7 04 240 0 674 483 490 588 0.0025 0.199 0.252
G2-650 1625 650 50.4 0.4 245 0 694 523 547 6.93 0.0026 0.184 0.272

= In specimen notation, the first and second parts refer to the affiliation group and test parameters in each group.

specimen with W/B of 30% assigned in Group |, while G2-400 is the specimen with B of 4OOkg/m3 in Group Il
Notation] V4 = foaming volume rate of preformed foam, Ay, = polycarboxylate-based water-reducing agent-to-binder ratio by weight, wy = dry
density of concrete, & = strain at the peak stress, A = thermal conductivity of concrete, and A = thermal resistivity.

For example, G1-30 is the
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Figure 2. Air void structure of the foamed concrete (x40)

Unit binder content (kg/m’)

Designation 100 150 500 550 600
Gelpores 0.13 161 7.59 712 10.19
Micro capillaries | 2209 1758 2331 2833 1522
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Figure 3. Effect of B on the pore size distribution
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