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ABSTRACT

PURPOSES : Durability of concrete is traditionally based on evaluating the effect of a single deterioration mechanism such as freezing &
thawing action, chloride attack, carbonation and chemical attack. In reality, however, concrete structures are subjected to varying environmental
exposure conditions which often results in multi-deterioration mechanism occurring. This study presents the experimental results on the
durability of concrete incorporating air-cooled slag(AS) and/or water-cooled slag(WS) exposed to multi-deterioration environments of chloride
attack and freezing & thawing action.

METHODS : In order to evaluate durable performance of concretes exposed to single- and multi-deterioration, relative dynamic modulus of
elasticity, mass ratio and compressive strength measurements were performed.

RESULTS : It was observed that multi-deterioration severely affected durability of concrete compared with single deterioration irrespective of
concrete types. Additionally, the replacement of cement by AS and WS showed a beneficial effect on enhancement of concrete durability.

CONCLUSIONS : It is concluded that resistance to single- and/or multi-deterioration of concrete is highly dependent on the types of binder
used in the concrete. Showing the a good resistance to multi-deterioration with concrete incorporating AS, it is also concluded that the AS possibly
is an option for concrete materials, especially under severe environments.
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2.1. MEHE
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Table 1. Chemical Composition and Physical Properties

of Binders

Types OPC WS AS
SiO2 (%) 19.8 31.7 30.8
Al03 (%) 4.8 14.5 12.1
Fe203 (%) 3.1 0.4 0.7
Ca0 (%) 61.5 1.7 497
MgO (%) 2.9 54 2.7
S0s (%) 2.8 2.1 1.8

Ig. loss (%) 29 2.6 2.2
Density (g/cm®) 3.15 2.92 2.91
Fineness (cm?/g) 3,400 4,700 4,900

Table 2. Physical Properties of Aggregates

ltems Sand G1 G2
Gmax (mm) - 19 25
Absorption (%) 1.14 0.78 0.93
F.M. 2.9 6.2 6.8
Density (g/cm®) 2.53 273 2.75
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Table 3. Mix Properties of Concrete

(unit = kg/m?)
Types (A/") s(m;; ‘:Vf? (S;? W | ¢ | ws | As | s |aGt|G2|sP| AEax
OPC 350 - - 645 | 595 | 599 | 0.33 0.25
WS40 61 6010 45 35 1575 210 140 - 632 584 | 588 | 0.3 0.4
WS35AS05 210 1225 | 175 639 | 590 | 594 | 0.5 0.5
WS30AS10 210 105 35 661 609 | 614 | 0.55 0.5
*SP:wt, of binder, % **AEA:wt. of SP, %
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