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Abstract

The purpose of this study was to evaluate the effects of fly-ash and blast-furnace slag on strength development and durability
of ternary blended concrete (TBC) and ordinary portland cement concrete as fly ash and slag contents. Main experimental vari-
ables were performed fly ash contents (0%, 10%) and slag contents (0%, 10%, 20%, 30%). The compressive and flexural
strengths, chloride-ion rapid permeability and chemical attacks resistance were measured to analyze the characteristic of the
developed TBC on hardened concrete. The test results showed that compressive and flexural strength of TBC increased as the
slag contents increased from 0% to 30% at the long term of curing. It considers blast furnace slag used when fly ash content
was up to 10%. The permeability resistance of TBC(fly ash 10%, blast 30%) was extremely good at the curing time 90 days.

Also, the effects of added blast furnace slag on OPC and TBC were increased on the permeability and chemical attacks resis-
tance.
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Table 1. Mixture proportions of concrete
Unit Weight(kg/m®)
C F B
CFOBO 0 45 45 180 400 0 745.9 944.0 0.015 0.90
CF10BO 10 0 45 45 180 360 40 0 740.4 937.1 0.016 0.90
CF10B10 10 10 45 45 180 320 40 40 739.2 935.5 0.017 0.90
CF10B20 10 20 45 45 180 280 40 80 738.0 | 934.0 | 0.019 0.85
CF10B30 10 30 45 45 180 240 40 120 736.8 | 9325 | 0.019 0.80
) F: E2g0lol, B : X243, W/IC : EAAEH], S/a : IZAL, AE : 3719894, SP : 453
Table 2. Chemical compositions of TBC
) Chemical Composition (%) Blaine
Types $i0, ALO; Fe,0, Ca0 MgO (cm?/g)
Cement 21.40 478 347 62.06 2.81 3293
Fly ash 53.33 30.17 5.21 321 0.98 3804
Slag 30~36 12~18 0.25~0.35 38~45 >10.0 4387
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Table 3. Physical properties of Aggregate

Classification Size (mm) Specific Gravity Absorption (%) Fineness Modules
Fine Aggregate <5 2.56 0.9 2.99
Coarse Aggregate <19 2.65 0.8 6.61
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Table 4. Chloride Ion permeability rating

Relative Peremeability Charge Passed (Coulombs)
High >4000
Moderate 2000~4000
Low 1000~2000
Very Low 100~1000
Negligible <100
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Table 5. Results of strength and permeability of TBC

Compressive strength Flexural strength Permeability
S Fly-ash | B.S W/B (MPa) (MPa) (Coulombs)
ec.
’ @ ) ) 7d 14 days|28 days|56 d. 90 7 28 days|90 days|28 days|90 d
ays ays ays ays days days ays ays ays ays
CF0BO 0 0 45 32.29 | 40.23 | 4227 | 4350 | 4936 | 856 | 11.39 | 1247 | 84929 | 54374
CF10BO 10 0 45 2715 | 3537 | 39.04 | 41.82 | 46.07 | 8.69 | 1049 | 11.60 | 7490.8 | 2544.8
CF10B10| 10 10 45 2364 | 3515 | 3834 | 4079 | 4554 | 723 | 1018 | 11.72 | 6460.7 | 1683.0
CF10B20{ 10 20 45 2084 | 29.86 | 38.58 | 4091 | 4637 | 641 9.83 11.18 | 4154.0 | 1619.6
CF10B30| 10 30 45 20.03 | 29.70 | 4029 | 4164 | 4743 | 598 9.64 | 11.78 | 2969.1 | 1138.6
60 14
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Fig. 1. Comparison of compressive strength for TBC.
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Fig. 2. Comparison of flexural strength for TBC.
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Fig. 3. Charge Passed of TBC.
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Fig. 4. Sulfuric acid resistance of TBC.

Table 6. Ratio of compressive strength of TBC

Spec. Compressive Strength of 56day Compressive Strength of 90day
water 5% H,S0, water 5% H,S0,

CFOBO 43.50 2735 49.36 20.27

CF10BO 41.82 30.97 46.07 2276

CF10B10 40.79 29.93 45.54 21.34

CF10B20 40.91 30.25 46.37 22.76

CF10B30 41.64 3042 47.43 25.20
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