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An Experimental Study on Permeability Characteristics of Blast Funace Slag Concrete
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ABSTRACT

The pavement is generally used on the highways, local loads, roads for bicycle riding and neighborhood living facility such as
parking lot, plaza, park and sports facilities. However, the pavement material that is usually used on the most of roads is impermeable
asphalt-concrete and cement-concrete. If the pavement material is impermeable, many problems can be happened on the drainage
facilities in the rainy season. Additionally, a lot of rainwater on the pavement surface cannot permeate to the underground and flows
to the sewage ditch, stream and river, etc. If a lot of rainwater flows at once, the floods can be out along the streams and rivers. So,
underground water can be exhausted. Micro organisms cannot live in the underground. Recently, many studies has been conducted to
exploit the permeable concrete that has high performance permeability. However, it is required to develop the permeable concrete
which has high strength and durability. In this study, permeable and strength tests were performed to investigate the permeable
characteristics of porous concrete according to fine aggregate content and substitution ratio of blast furnace slag. In this test, crushed
stones with 10~20 mm and sand with 5~10 mm were used as a coarse aggregate and a fine aggregate respectively. The substitution
ratio of blast furnace slag to cement weight is 0 %, 15 %, and 30 %. The ratio of fine aggregate to total aggregate is 0 %, 18 %,
and 35 %. As a result, permeability coefficient was decreased according to fine aggregate ratio of total aggregate. Compressive strength
was also decreased according to substitution ratio of blast furnace slag.
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Table 1 Main ingredient and physical property of chemical
admixture

Density
(g/em)
AE superplasticizer | Polycarboxylic acid | 1.0520.05 | Liquid |Dark brown

Type Main ingredient State Color

Table 2 Chemical component and physical property of blast
furnace slag

Chemiacl componet (%) Physical property

Densi;y Specitic surface area
(g/en?’) (cm’/g)
30 12 | 0.25 |61.56| 38 10 2.72 6,000

Si02 Alez Fezo;g CaO MgO SO.’%

EH] (W/O)E 30 %= 3laL, SAH
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Table 3 Test variables of this study

Content of Blast  |Aggregate|Cement |Water-ceme|AE content/
Type |furnace slag/cement| ratio |content| ntratio cement
(%) (%) (kg) (%) (%)
1-0 0 0 350
I-17.5 15 17.5 315 30 0.7
1II-30 30 35 260

Table 4 Mixing table

Aggregate
Type [5~10 mm 110~ 20 Cement content | Water |Blast furnace slag
(kg) (kg) e (e e
I-0 0 584
[-175 105 479 350 105 0
1-30 204 380
I-175 0 584
I-17.5 105 479 315 105 52.5
1I-175 204 380
I-30 0 584
-30 105 479 280 105 105
II-30 204 380
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Table 5 Experimental results

Type 28day compressive strength (Coefficient of permeability
(MPa) (em/sec)
1-0 10.07 0.87
[-175 10.20 0.82
1-30 11.36 0.78
1I-0 8.02 0.94
I-175 8.93 0.72
1I-30 9.23 0.69
m-0 7.84 0.80
m-17.5 8.08 0.70
I-30 8.90 0.69
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Fig. 1 Compressive strength according to the fine aggregate
ratio

Journal of the Korean Society of Agricultural Engineers, 55(3), 2013. 5

T 2ehgo] uhE 289 PSAES Urhils THoRA 7
A B5o] MRSHTmET Ageo] SRl wet S
7h Aashs AeE Beled, ole Lrsdan|EEe] 3717
14
12
T 10
£
B
E 8
£, _ :
g =4 aggregate ratio=0%
E
8 4 ‘+aggregat€ra1b=17.5%
2 1 1 T | =#—aggregate ratio=35%
o

0 15 30
Blast furnace slag/cement(%)

Fig. 2 Compressive strength according to the content of
Blast furnace slag

16

14 =4 blast furnace slag=0%

- == blast furnace slag=15%
12

«==dr=blast furnace slag=30%

8 ?A |
0.8 ‘_\\i— —

06

of

04

02

0 175 35
Aggregate ratio(%)

Fig, 3 Coefficient of permeability according to the aggregate
ratio
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