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Abstract

CO, emitted from building materials and construction materials industry reaches about 67 million tons, which occupy about
30 % of CO, emitted from the construction field. Controls on the use of consumed fossil fuels and reduction of emission gases
are essential for the reduction of CO, in the construction area as we reduce the second and third curing to emit CO, in the con-
struction materials industry. Accordingly, this study applied the low energy curing admixture (hereinafter “LLA”) to the extruded
panels to observe the physical properties, depending on the mixing amount of fiber, type of fiber and mixing ratio of fiber. The
type of fiber did not appear to be a main factor to affect strength, while the LA mixing ratio and mixing amount of fiber appeared
to be major factors to affect strength. Especially, the highest strength was developed when the LA mixing ratio was 40%, whereas
the test object with the mixing ratio of 50% resulted in the decrease of strength. In addition, it appeared that the mixing ratio
of fiber greatly affected flexural strength and strength increased as the mixing ratio increased.
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Table 1. Experimental plan

Test items
Factors Levels
Hardened state

Replacement ratio of LA (%) 30 40 50 - Compressive strength

- Flexural strength

Type of fiber PP PE Nylon - Absorption ratio

- Density

Replacement ratio of fiber (%) 0.0 0.4 0.8 - Moisture content ratio
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Fig. 1. Experimental method.
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Fig. 2. Curing process.
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Table 3. Physical and chemical properties of OPC
Density Blaine Setting time Chemical component (%) LSF
3
(gem”) | (em¥g) [ Tnitial (min) | Final (min)| LOI | SiO, |ALO; | Fe,05 | CaO | MgO | SO; | K,0
3.15 3,240 290 380 035 |[21.88 | 5.02 3.66 |64.18 | 2.01 1.83 0.92 90.4

OPC : Ordinary Portland cement

Table 4. Physical properties of fine aggregate

Table 5. Physical and chemical properties of blast furnace slag

EM Density (g/em’) Absorption | Percentage of Blaine Chemical component (%)

o Dry ratio (%) | solid volume (%) (em’/g) [ §i0, [ALO,[Fe,05] Ca0 [Mg0[Na,0] $0; [ K,0
1.82 2.51 1.32 44.6 7,400 334|158 | 06 |41.8| 53 | 03| 15| 03
Table 6. Physical and chemical properties of CSA

Blaine Chemical component (%)
2
(cm7g) Sio, ALO;, Fe,0, Ca0 MgO SO, Na,0 K,O Ig-loss
4,500 4.14 36.5 0.4 38.17 3.00 6.14 0.11 11.02 0.52
CSA : Calcium Sulfate Aluminate
Table 7. Physical and chemical properties of CK
Blaine Chemical component (%)
(cm’/g) Si0, ALO; Fe,04 Ca0 MgO SO, Na,0 K,O
4,200 52.1 41.0 432 0.07 0.19 - 0.31 0.58
CK : Calcined Kaolin
Table 8. Physical and chemical properties of CAC
Blaine Chemical component (%)
(em?/g) Si0, AlLO, Fe,0, Ca0 MgO SO, Na,0 K,0
5,000 7.0 21.0 0.5 50.0 443 3.03 0 0
CAC : Calcium Aluminate Composite
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Fig. 3. Variation of moisture content ratio.
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Table 9. Test results
N T A e e e e
(%) (%) (%) (N/mm?) (N/mm?~)
1 0.0 1.05 16.32 1.78 35.72 10.16
2 30 0.4 1.89 15.95 1.76 39.68 13.24
3 0.8 1.49 15.16 1.74 40.04 14.18
4 0.0 1.26 16.42 1.73 35.72 13.63
5 PP 40 0.4 0.54 16.23 1.71 44.73 17.26
6 0.8 0.28 15.26 1.67 46.54 17.44
7 0.0 3.6 16.17 1.62 35.78 134
8 50 0.4 242 15.66 1.59 41.49 15.87
9 0.8 133 15.32 1.58 45.09 16.64
10 0.0 1.05 16.61 1.78 35.72 10.16
11 30 0.4 231 16.32 1.78 45.09 12.95
12 0.8 1.31 16.19 1.77 46.35 13.85
13 0.0 1.26 16.42 1.73 35.72 13.63
14 PE 40 0.4 1.23 15.65 1.67 46.37 16.19
15 0.8 1.18 15.62 1.66 53.03 17.09
16 0.0 3.6 16.97 1.64 35.78 13.4
17 50 0.4 3.23 16.17 1.58 42.8 15.39
18 0.8 1.18 15.71 1.38 46.9 16.09
19 0.0 1.05 16.61 1.78 35.72 10.16
20 30 0.4 2.85 15.32 1.77 42.25 11.03
21 0.8 2.31 15.19 1.73 45.12 12.48
22 0.0 1.26 16.42 1.67 35.72 13.63
23 Nylon 40 0.4 221 15.44 1.65 43.74 15.65
24 0.8 1.84 15.63 1.63 49.88 16.45
25 0.0 3.6 16.97 1.62 35.78 13.4
26 50 0.4 2.28 16.22 1.58 40.11 14.66
27 0.8 1.02 16.71 1.35 4332 1541
ASATIE Aoz BRELO Ko FEHF B FFES ek o2 BE A6l Qo) 4T
de) A% ggel ¥2 AT ARFE S % H 0= uEton] 59 4% 98] 22 3% 7}
59, #9 ol fuslel FuAste] Ao HE 2 % R ¢S Ukt ok $583 AR
o8 A vk w2 g EEE A FH2 G A8 W] A 271 =EH o
3 WY FEA f2E AOR BekslolL, 7 e Fagel S AT 700 we e #i
2 Frlel SE3L 29, WA 5 A v
32. &8 ol =8 e A itk wEpA 27 =F
Fig. 42 75, AFEUE, LA £980 & e o3E e A W I8l a7Ho I
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