J Rec Const Resources 5(2)160-167(2017) Print ISSN : 2288-3320
https://doi.org/10.14190/JRCR.2017.5.2.160 Online ISSN : 2288-369X

SIS 013 HELY e ey B0l M5

Evaluation of Absorbent-Pervious Alkali-Activated Block Using
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The purpose of this study is to identify the possibility of developing the 100% Recycled-resources Absorbent-Pervious Alkali-activated
Blocks using both the alkalli-binder and the recycled aggregate. In addition, It established a test method such as Void ratio,
compressive strength, coefficient permeability, absorption, and evaporation. As a result, an alkali-activated using recycled aggregate
block was able to manufacture an 24 MPa class absorbent-pervious blocks with a liquid type sodiumssilicate and early high temperature
curing. In this case, water-holding capacity, absorption and relative absorption were more effective than the natural aggregates. In
conclusion, Absorbent-pervious alkali-activated Block Using recycled aggregate has a surface temperature reducing effect of

approximately 10 % compared to ordinary concrete block.
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Table 1. Physical properties and chemical components of binder

Physical properties

FA GGBFS
Type 1T 1T
Density(g/cm?) 232 2.89
Blaine(cm?/g) 3 680 4 280
Ig.loss(%) 3.36 0.01

Chemical components(%)

FA GGBFS
Si0, 523 343
ALO; 21.8 14.2
Fe,05 8.26 0.47
Ca0 6.87 43.0
MgO 1.87 2.71
K,0 1.03 0.50
Na,O 1.46 0.20

SO; 0.59 3.64

Table 2. Physical properties of aggregate

Type Gradation(mm) | Density(g/cm’) | Absorption(%)
Crushed 2.65 2.17
EEE— 5~16
Recycled 2.53 4.08

Table 3. Mixture proportions of absorbent-pervious alkali-activated blocks

Initial Unit weight(kg/m’)

Mix |W/B| S/a | Aggregate PS SAP Ms curing Sodium SP

No. | (%) [ (%) | type |(B wt.%) (B wt.%) temp. % FA |GGBFS| S G | silicate | NaOH |(B wt.%)
() (type)

A-1 - - 23 174.49 | 1633.27(38.78(P)| 5.56

A2 Crushed - - 55 174.49 | 1633.27(38.78(P)| 5.56

A-3 - - 55 168.02 [1572.63 |72.20(L)| 9.40

B-1 - - 23 174.49 | 1633.27|38.78(P)| 5.56

B-2 1.5 - 1.5 23 174.49 |1633.27|38.78(P)| 5.56

30 | 10 105 175 175 1.0

C-1 - 0.002 23 174.49 |1633.27(38.78(P)| 5.56

C-2 Recycled - 0.004 23 174.49 |1633.27 |38.78(P)| 5.56

D-1 - 55 174.49 |1633.27 |38.78(P)| 5.56

D-2 1.5 - 77 168.02 [1572.63 |72.20(L)| 9.40

D-3 - 2.0 77 164.01 [1535.17|96.26(L)| 6.52

PS =Polymer solution, SAP = Super absorbent polymer, Ms = Molar ratio, FA =Fly ash, GGBFS = Ground granulated blast furnace slag,
SP = Super plasticizer, P: Powder type sodium silicate, L: Liquid type sodium silicate
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Fig. 2. Measurement of relative absorbent
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Table 4. Test results
i Coefficient | Water-holdi Surface
. . . Compressive strength(MPa) o¢ 1c1.e n ater 9 =5 . Relative temperature
Mix No. Void ratio(%) permeability capacity Absorption(%) . .
(k) () absorption(%) reducing
7days 28days effect(%)
A-1 8.42 7.00 8.00 0.44 0.114 5.58 16.66 332
A-2 8.11 14.63 15.41 0.52 0.119 6.01 15.37 332
A-3 8.51 19.56 20.79 1.19 0.110 5.43 20.70 -0.34
B-1 9.56 6.70 7.50 0.86 0.134 7.05 19.07 5.88
B-2 9.25 7.52 8.10 1.16 0.150 8.04 39.00 10.04
C-1 17.99 4.67 5.12 2.77 0.153 9.41 11.66 7.47
C-2 18.79 1.67 2.11 2.82 0.167 10.56 45.64 7.47
D-1 11.43 17.21 18.93 1.07 0.159 8.51 35.57 9.97
D-2 11.79 20.76 22.81 1.68 0.160 8.92 35.59 9.14
D-3 7.26 22.00 24.79 1.40 0.156 8.43 35.56 10.26
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