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Abstract

The objective of this study is to develop mixture proportioning approach of crack controlled lightweight foamed
concrete without using high-pressure steam curing processes, as an alternative to autoclaved lightweight concrete
blocks (class 0.6 specified in KS). To control thermal cracks owing to hydration heat of cementitious materials, 30%
ground granulated blast-furnace slag (GGBS) was used as a partial replacement of ordinary portland cement (OPC).
Furthermore, polyvinyl alcohol (PVA) and polyamid (PA) fibers were added to improve the crack resistance of foamed
concrete. The use of 30% GGBS reduced the peak value of hydration production rate measured from isothermal tests
by 28% and the peak temperature of foamed concrete measured from semi-adiabatic hydration tests by 9%.
Considering the compressive strength development, internal void structure, and flexural strength of the lightweight
foamed concrete, the optimum addition amount of PVA or PA fibers could be recommended to be 0.6kg/m’, although
PA fiber slightly preferred to PVA fiber in enhancing the flexural strength of foamed concrete.

Keywords : lightweight foamed concrete, fiber reinforcement, crack restriction, hydration heat
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Table 1. Properties of fibers used

' . Tensile  Modulus of
Length Diameter Aspect Densit P
Type : W strength elasticity
(mm) (im) ratio  (g/em’) (MPa) (MPa)
PVA 6 20 300 1.2 900 20,000
PA 6 23 261 1.14 620 30,000

Table 2. Mixture proportions of foamed concrete mixtures
Unit binder  Water to Air

Super

conter31t binder ratio content plasticizer Fib?lz ;:r(%g)tem
(kg/m’) (%) (%) (by binder%) g
500 30 63.2 0.4 0.3, 06, 0.9, 1.2
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Figure 2. Temperature profiles of lightweight foamed concrete
mixtures measured from semi—adiabatic hydration tests
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Table 3. Summary of test results.

Slurry ) Oven- Compressive strength  Modulus of  Modulus of
Specimens densnay (';lwom"\g geef?ﬁ(mﬁ% éﬂtue?]lt(@r) dried depsity Pa) elasticity rupture
(kg/m’) P ° (kg/m?) 7day 28day (MPa) (MPa)
Plain 710 240 0 64 574 2.97 4.86 2,519 0.28
P03 711 235 0 64 581 2.68 491 2,476 0.36
P06 709 240 0 64 582 2.90 4.90 2,485 0.44
P09 711 235 0 64 580 3.03 474 2,410 0.48
P12 701 210 0 65 570 2.52 4.16 2,189 0.65
A06 713 240 0 64 584 2.67 491 2,487 0.58
A12 704 225 0 66 567 2.88 4.87 2,522 0.36

* In specimen notation except plain specimen with no fiber, the first and second parts refer to the type (P: PVA ﬂber and A: PA fiber) and content of fiber,
respectively. For example, specimen P03 indicates the Ilghtwelght foamed concrete with the unit content of 03kg/m
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Table 4. Pore size of foamed concrete

Pore volume (%)

~ Pore
dameternm) P06 P12 A0B A12
1,000~ 5,000 50.88 48.77 15.36 62.97 65.56
5,000~ 10,000 19.80 21.14 51.05 12.03 4.04
10,000~ 50,000 26.45 26.90 30.97 17.54 28.51
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