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Evaluation of Rainwater Storage Block Using
Recycled Aggregate By-product
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In general, calcium is required for the reaction of blast furnace slag fine powder and fly ash. The by-products generated during the
process of producing recycled aggregates have different calcium contents depending on the crushing stage and the possibility of using
the process by-product as a concrete mixture is also different. In this study, the effect of the calcium content of the by-products on the
compressive strength was investigated and the block was fabricated by using this. To utilize the by-products as an admixture, the
calcium content was analyzed and the bending strength and surface temperature were measured according to the shape of the water
storage block. As a result of this study, the possibility of making a block using recycled aggregate by-products was verified and arch
type block was constructed to secure storage capacity and bending strength. Also, the surface temperature of the water storage block
was reduced by 9° C or more than that of the general permeable block.
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Table 1. Physical properties and chemical components of binder 56.7%)2 2M5HH Ca0 12.6%Q ENEAZ0| &850 Ca0 &
Chemical components(%) S 15%2} 20%2 XG0 HIgl5IiC) 2izto] m=Et=0] Hijgt
[¢] gl AXRO nig4] ZEl=20| &3t Hlo
Type I I I _ = 225g, &A1 35002 7|=2Hiele 2 5t KS L 1SO 6790
S0, 25.0 60.2 34.8 60.2 mefi] 2ehotAct
ALO; 437 200 14.1 105 TRXIRS 90% Ol E&sl= MRS g HUZE
Fe0; 22 | 631 | 044 | 259 2 300kg/m*OR IO, BT (s/a)2 10%, S-ZEIHH|
CaO 58.8 3.84 43.1 12.6 E 0232 5 c}aq @EFIH i|§._f01| [Erg 5'\_—EI_E|E HHOI-O|I’, E_(\ AZ
MgO 3.50 1.32 2.73 1.71 2 Taple 47 2t
K0 1.07 0.57 0.22 1.73
Na,O 0.12 1.24 0.53 2.50
SO; 1.00 0.30 2.96 0.42 Table 3. Mix design of mortar
0,
Ig.loss(%) 2.63 4.03 0.08 7.14 Binder(%)
W/B CaO
Cement | Slag | Fly ash | WCP
Ca-6 15 45 20 20 0.5 6.3
Table 2. Physical properties of aggregate Ca9 s 45 20 2 05 92
Type Density(g/cm’) Absorption(%) Ca-12 15 45 20 20 0.5 124
Recycled gravel(RG) 2.53 240 Ca-15 15 45 20 20 0.5 15.0
Recycled sand(RS) 2.38 3.80 Ca-20 15 45 20 20 0.5 20.0
Table 4. Mix design of concrete with various additive content
Binder(kg/m’)
Water Recycled Fine | Recycled Coarse W/B
Fly Ash Slag Cement Gypsum Ca(OH), WCP
S90C10 69.0 - 270.0 30.0 - - - 194.6 1821.4 0.23
S90G10 69.0 - 270.0 - 30.0 - - 1944 1819.5 0.23
S50F40C10 69.0 120.0 150.0 30.0 - - - 191.9 1796.1 0.23
S50F40G10 69.0 120.0 150.0 - 30.0 - - 191.7 1794.2 0.23
S50W40C10 69.0 - 150.0 30.0 - - 120.0 192.5 1802.2 0.23
S50W40G10 69.0 - 150.0 - 30.0 - 120.0 1923 1800.3 0.23
S90CH10 69.0 - 270.0 - - 30.0 - 193.6 1811.9 0.23
S50F40CH10 69.0 120.0 150.0 - - 30.0 - 190.9 1786.7 0.23
S50W40CH10 69.0 - 150.0 - - 30.0 120.0 191.5 1792.7 0.23
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Fig. 4. Compressive strength of mortar with CaO content
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Fig. 5. Compressive strength of concrete with various additive type
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Fig. 6. Permeability of concrete block
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Table. 5. Surface temperature of concrete block(C)
_ ( Time Storage block | Permeable block | Permeable block

torage Block ; (white) (white) (black)

Mock-up test ity : 10 311 347 362
11 34.6 413 452

12 39.2 472 522

1 day | 13 39.4 49.3 54.8

14 39.7 50.6 56.2

15 36.8 46.6 511

16 37.0 46.5 50.4

I day 10 296 33.0 345
11 349 39.8 42.8

12 352 42.4 45.7

2 day | 13 32.8 40.3 42.9

14 354 44.6 484

15 34.8 422 452

2 day 16 31.2 342 379
10 31.6 32.1 33.6

11 36.1 38.4 38.8

12 38.1 42.7 443

3 day 13 38.5 449 48.2

14 383 46.6 51.0

15 37.4 43.8 46.3

3 day 16 38.7 44.6 48.1
10 33.6 35.6 37.8

11 375 41.7 45.8

12 35.7 413 44.8

4 day | 13 40.4 47.5 52.9

14 40.6 48.6 54.7

15 37.0 452 50.1

4 day 16 37.1 452 49.8
10 334 37.3 40.1

11 34.6 40.3 43.7

12 38.6 45.7 51.4

Sday | 13 41.3 50.2 56.1

14 43.0 52.5 58.6

15 40.6 515 57.0

> day 16 395 50.0 553

5C. +13.0C, +127C, +141C,

=
Fig. 9. Measurement of surface temperature(p.m 14:00) +156C Ol EH 2 X[0|7} HMSIH A 2EXt= +14 4C=2
A

BlM o
E2(white)of] 1|5t +10.9C, +9.2C, 4837, +8.0C, +95C9 227t F|oHY
25 X7t L5t EHRER0[E Bt +9.2TC 0[Q{C}, YBtE M A
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