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Properties of Lightweight Foamed-Concrete

Precast Panel “WALL 21”
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Synopsis:

WALL 21 is a precast foamed concrete curtain-wall panel de-
veloped by Kawatetsu Steel Products Corp. for low- and middle-rise
buildings. One of its important special features is low specific
gravity, i.e, p==1.0, The concrete consists of high early strength
Portland cement, silica powder and perlite as light fine aggregates,
and a foam agent. The concrete panel is autoclaved, By autoclav-
ing, its compressive strength becomes nearly double compared with
a normalily cured concrete panel. Compressive strength (F.) is ex-
pressed as a function of p, i.e, F.=ap®. The coefficient 4 is 14.6
N/mm? for the range of specific gravity from 0.8 to 1.2, Drying
shrinkage by exposure in water after autoclaving is 0.0008. In the
case of without exposing in water, drying shrinkage is 0.000L5.
Freezing and thawing test gave results. WALL 21 offers consider-
able weight saving and significant thermal insulation that are in-

dispensable for the requirements of a curtain-wall panel.
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Fig. 1 Production flow chart of WALL 21
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Photo 1 SEM photograph of tobermorite crystal
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Table 1 Component materials of concrete ? sk
a
E
Material T d physical ti 5 4
atena YPe fnd physical properties “ 20 & ® Autoclaved concrete
Cement (C) High early strength Portland cement a Non-autoclaved concrete
1 I} 1
Silica flour (8) Blaine specific surface =3 000 cm?/g 0 7 14 21 28
. . Age (d)
Perlite JIS A 5007 max size 3 tinm
- - Fig. 2 Change in strength of autoclaved and non-autoclaved
Foam-agent Protein-based material concrete for same mix proportion
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Fig. 3

Fresh concrete specific gravity or

Relationship between specific gravity of fresh concrete

(pr) and autoclaved concrete (o.)
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Fig. 4 Relationship between specific gravity (p,) and compres-
sive strength (F,)
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Table 2 Test conditions of WALL 21 concrete¥' and their

results

Test Specimen sizes

results*? Test method (mm})

Compressive 1006 x 200
(N/mm?) 15.3 JIS A1108 eylinder
Flexural 2.94 ISA1106 | 100 100 x 400

{Njmm?) : J x 100 x

Tensile 1004 x 200
- 1.60 JIS A1113 o linder

Young modulus 5 59 Strain gauge 100¢ x 200
(% 108N/mm?) ) Secant modulus cylinder

. 0.0008 JIS A1129
Shrinkage (0. 00015+ Dial gauge 100 x 100 x 400
. . JIS A1435%4
Frostresistance | See P 7 | Freeging and | 100 100 400
° yeles oto thawing method

*1 Specific gravity 1.01

*2 Mean values of 3 specimens

* Without exposing in water after autoclaved
*¢ Freezing in air (—20°C) for 7 h and thawing in water (10°C)
for 5h, 12 hfcycle
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Table 3 Mix proportion

C 5%2 Perlite Foam-agent

W, *L g

HC+3) (kg/m?) (kg/m) (ig/m)
0.40 750 100 0.20

*1 Water to (cement +silica flour) weight ratio
*2 Tota!l weight of cement and silica fiour
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Fig. 5 Test results of drying shrinkage
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Fig. 6 Weight change in freezing and thawing test
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Phote 2 Appearance of the mold-side surface of three speci-
mens after 300 cyeles of freezing and thawing test
(only a little scaling is observed)
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