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The drying shrinkage values observed in typical cement-based materials

Material Cement paste Cement mortar Cement concrete Foamed Concrete

Drying shrinkage (%) 0.15-0.3 0.08-0.2 0.06-0.09 0.15-0.35
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Review of filler, foaming agent, and additive used in FC, and the resulting density ranges and
drying shrinkage
. . . - Density Drying
Filler Foaming agent ratio Additive .
gag (kg/m®)  shrinkage (%)
Magnesium
Blast-furnace .
slag + limestone Fatty aIFoh'oI-based 0.29 expanswt.a 1611-1638 0.05-0.32
) liquid agent + calcium (28d)
fine .
sulfoaluminate
Polymer fiber Foamin 0.3 Viscosity 380-830 0.1-0.49
enhancing agent
Animal
based + synthetic + 0.25-0.3
N/A plant based 0-5 N/A 600 (90d)
surfactants
Crushed . . 0.09-0.1
sand + EA Hydrogen peroxide 0.3 Na2SiO3 + NaOH  1889-2106 (180 d)
FA + natural Protein foaming 0.09-0.2
sand i 0.71-2.22 N/A 1000-1400 (365 d)
N/A Sy”thetl'::e’i'yme”c 0.45-0.6 N/A 260-800 0.18-0.31
N/A Synthetic based 0.52-0.75 N/A 300-800 0.3353535
Sand Hydrolyzed protein 0.5 N/A 900-1100 0.7-0.72
(28 d)
Quartz sand PB-2000 n/a  Microreinforcing N/A 0.15-0.3
additive
. Na2S04 + 0.09-0.18
FA Organic based 0.3-0.5 Trietanolamine 400-800 (28 d)
N/A, not available; FA, fly ash
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Overview on research on factors affecting compressive strength of FC.

Composites

OPC

Cement, sand

OPC

OPC

OPC, GBFS, FA

OPC

OPC

Cement, natural
sand

OPC

OoPC

OPC, fine sand,

OPC

OPC, sand

Factors investigated 28d CS
(i)Curing condition
(ii)Fiber content 1.56-13.38
(iii)Dry density
(i)Coconut fiber content 9.6-14.6
(i) Water-cement ratio 3-5.1
(i) Bentonite slurry content 3-4.7
(i) Foam stabilizer 1.7-2.3
(i) Foaming agents
(ii) Dry densities 0.20-11.74
(iii) Cement type
(i) Aggregate substitution Mar-48
(i) Additive types Jun-47
(i) Different sand grading 5.6-7.0
(i) Different pumice types 0.5-3.5
(i) Different filler types 23-Apr
(i) Recycled waste as filler 1.53-10.26
(i) Recycled waste as filler 5.2-6.8

Main findings and conclusions

(1) Compressive strength increases with dry density
increase in nearly linear, while bending strength increases
more obviously. (2) The flexural strength was significantly
increased when fiber content increased to a certain extent,
but the compressive strength was not significantly affected.

(1) The volume increase of coconut fiber particle aggregate
in FC can significantly enhance compressive strength with a
maximum value of 15%.

(1) The FC compressive strength varies in an inverted V-
shape with the increase of water cement ratio.

(1) The compressive strength decreases with mixing content
increase of bentonite slurry.

(1) XG stabilizer performs positively on thermal conductivity
and compressive strength of FC. (2) The compressive
strength with mechanical and chemical foaming increased
by 34% and 20%, respectively.

(1) The compressive strength increases more obviously
when protein based foaming agent is used in mix design as
its positive effect on pores. (2) The maximum strength
value was recorded in cellophane curing while the
minimum one was found in air curing.

(1) Slag partially substituted for fly ash improves FC strength
at room temperature, but leads to a drying shrinkage and
strength loss at high temperature.

(1) The reinforcement of pore structure and microstructure
improvement of cement paste are helpful to improve FC
strength. (2) The combination of additives reduces size and
connectivity of pores and prevents them from merging as
well as produces narrower pores distribution, and achieves
higher strength.

(1) The samples prepared with 0.60 mm sand have the
highest compressive strength compared to those prepared
with coarse sand grade. (2) The whole water curing
provides a better development environment for strength
increase compared to the air curing.

(1) The pumice-based FC has the highest compressive
strength. (2) The density-based empirical model for
compressive strength prediction was proposed.

(1) Adding superfine GGBS as a partial substitute for cement
can increase strength slightly without significantly changing
mix and workability. (2) The strength with small pore
diameter and uniform pore size is higher than other
samples.

(1) Recycled glass-filled FC has higher compressive strength
compared to that filled with plastic. (2) The addition of
superplasticizer reduces the amount of macropore and
greatly improves the strength.

(1) Compared with FC produced with 100% addition of river
sand, using refined mineral powder as filler can improve
compressive strength and strength performance index.

OPC, ordinary Portland cement; FA, fly ash; CS, compressive strength (unit: MPa); GBFS, granulated blast furnace slag
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