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Performance Evaluation of Porous Hwang-toh Concrete Using Blast Fumace Slag Cement
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ABSTRACT

This study aims to evaluate a porous concrete using hwang-toh, blast furnace slag and blast furnace slag (BFS) cement instead of
type I cement. The tests that were carried out to analysis the properties of porous hwang-toh BFS cement concrete included
compressive strength, continuous void ratio, absorption rate, and pH value, repeated freezing and thawing test were conducted. Test
results indicated that the performance in porous hwang-toh concrete are effective on the kaoline based binder materials. The pH
value were shown in about 9.5 ~ 8.5. The compressive strength was increased and void ratio was decreased with increasing the
kaoline based binder materials, respectively. The void ratio and compressive strength were in the range of about 21 ~ 30 %, 8 ~
13 MPa, respectively. The increased in void ratio of more than 25 % is showed to reduce the resistance of repeated freezing and
thawing. Also, the resistance of repeated freezing of thawing and the compressive strength of porous hwang-toh BFS cement
concrete are independent with hwang-toh content and BFS cement amount. But, the void ratio was decreased with increasing the

high volume hwang-toh contents (more than 15 %).
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Table 1 Target properties of porous concrete

. Compressive . .| Repeated freezing and
Properties pH strength Void ratio thawing (100cycles)
Value about more than | more than more than
8~10 8 MPa 20 % 60 %"

*: Relative dynamic elastic modulus
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Table 2 Physical and chemical properties of blast furnace

slag
Physical properties Chemical composition (%)
Specific gravity| Fineness (cm?”g) MgO S04 L0l
291 4481 4.73 0.08 0.02

Table 3 Physical and chemical properties of hwang—toh

Chemical composition (%) Specific
Si0, Fes05 Al Ca0 LOI gravity
61.4 6.62 15.1 6.42 2.9 2.72

Table 4 Physical and chemical properties of Calcium
hydroxide
Physical properties Chemical composition (%)
Specific gravity SiOs Ca0 MgO
2.70 0.54 70.04 0.97
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Table 5 Physical and chemical properties of anhydrite

Physical properties Chemical composition (%)
Specific gravity| Fineness (cm%/g)|  SiO» Ca0 SOs | CaSO; | LOL

2.93 4550 0.80 | 40.54 | 56.79 | 96.57 | 0.95

Table 6 Physical and chemical properties of metakaoline

Physical properties Chemical composition (%)

Specific gravity|Fineness (cm*/g)| SOz | AlsOs | Fes0s| CaO | NasO | K20 | TiOs

2.5 150,000 |49.40/46.23] 0.54 | 0.05 | 0.16 | 017 | 1.79

Table 7 Mix proportion of red soil poros concrete

No. of mix Cement BFS cement BES' Hwang-toh Kaoline based binder Water Coarse agg. Admixture™
1 91 0 195.4 50.5 0 87.6 1534 3.4
2 715 0 1954 50.5 13.5 87.6 1534 3.4
3 72.8 0 195.4 50.5 18.2 87.6 1534 3.4
4 63.7 0 195.4 50.5 27.3 87.6 1534 3.4
5 54.25 0 1954 50.5 36.75 87.6 1534 3.4

": Blast furnace slag
™ High performance water reducing admixture
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Table 8 Dynamic elastic modulus (MPa)

No. of mix 0 Cycle 30 Cycle 60 Cycle 90 Cycle
No. 1 3260 2643 2090 Fracture
No. 2 3604 3557 3162 3017
No. 4 3030 2865 2554 2185
No. 5 3392 2907 Fracture
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Fig. 6 Repeated freezing and thawing test results
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Table 9 Mix proportion of hwang—toh poros concrete

No. of mix Cement BFS cement BFS Hawangtoh kg (%) | Kaoline based binder Watebr Coarse agg. | Admixture (1 %)
BFS-1 - 205.5 117.9 0(0%) 135 87.6 1534 3.4
BFS-2 - 178.5 117.9 27 (8 %) 13.5 87.6 1534 3.4
BFS-3 - 171.8 117.9 33.7 (10 %) 13.5 87.6 1534 3.4
BFS-4 - 165.1 117.9 40.4 (12 %) 13.5 87.6 1534 3.4
BFS-5 - 155 117.9 50.5 (15 %) 135 87.6 1534 3.4
40 £ 105

OTotal void ratio B Continuous void ratio -
35 £ 100
< 30 | § 95
=25 o
E 20 o 0
=z Z 85
3 15 2
10 @ 80
£ 75
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Fig. 9 Void ratio test results of BFS mix 0 2 20 60 80 100 120
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14 Fig. 11 Repeated freezing and thawing test results of BFS
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Fig. 10 Compressive strength test results of BFS mix
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