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Abstract:

When GGBFS(Ground Granulated Blast Furnace Slag) with high blaine is incorporated in concrete, compressive strength in the initial

period is improved, but several engineering problems arise such as heat of hydration and quality control. In this paper, compressive strength and durability
performance of concrete with 3,000 Grade-low fineness slag are evaluated. Three conditions of concrete mixtures are considered considering workability,
and the related durability tests are performed. Although the strength of concrete with 3,000 Grade slag is slightly lower than the OPC(Ordinary Portland
Cement) concrete at the age of 28 days, but insignificant difference is observed in long-term compressive strength due to latent hydration activity.

The durability performances in concrete with low fineness slag show that the resistances to carbonation and freezing/thawing action are slightly higher
than those of concrete with high fineness slag, since reduced unit water content is considered in 3,000 Grade slag mixture. For the long-term age, the

chloride diffusion coefficient of the 3000-grade slag mixture is reduced to 20% compared to the OPC mixture, and the excellent chloride resistance
are evaluated. Compared with concrete with OPC and high fineness GGBEFS, concrete with lower fineness GGBFS can keep reasonable workability

and durability performance with reduced water content.
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Table 1 Mix proportions for all cases

Unit Weight (kg/m’)
Case \?‘;{)])3 (S;)a) W GGBFS : AD
3000 4200 (%)
oPC 50 46 170 340 - - 807 998 05
4200BFS 50 45 170 170 170 - 784 1010 0.7
3000BFS 47 46 160 170 - 170 813 1006 0.5

Table 2 Chemical composition of OPC and GGBFS

Physical

Chemical composition (%) .
properties

Case
Specific Blaine

SlOz A1203 F€203 CaO MgO SO3 C. gravity (sz/g)

OPC 2196 527 344 6341 213 196 183 3.16 3,214

4200BFS 32.74 1323 041 44.14 562 1.84 2.02 289 4,340

3000BFS 32.10 12.97 038 4327 550 3.80 198 288 3,050

Anhydrite 143 1.14 035 39.03 0.75 53.15 4.15 231 3,810

Table 3 Properties of aggregate

Items  Gmax Specific ~ Absorption

Types (mm) gravity (%) F-M.
Fine Agg. - 2.58 1.01 2.90
Coarse Agg. 25.00 2.64 0.82 6.87
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Fig. 1 Picture of specimen in freezing/thawing apparatus
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Fig. 2 Result of compressive strength
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Table 6 Result of relative dynamic modulus of elasticity

Relative dynamic modulus of elasticity(%)

Cycle
Case 0 30 60 90 120 150 180 210 240 270 300
OPC-1 100 99.7 99 98.3 96.8 95.6 95.1 93.7 92.9 91.6 89.7

OPC-2 100 99.8 98.9 97.8 96.7 95.8 95.1 94.3 93 91.7 90.1

4200BFS-1 100 99.8 99 98.2 97.1 95.8 95.1 93.992.8 91.5 89.8

4200BFS-2 100 99.6 98.7 98.4 96.9 95.7 94.9 94.1 92.7 92.2 §89.6

3000BFS-1 100 99.8 98.6 97.8 97.4 95.9 95.3 94.3 92.9 92.4 91.3

3000BFS-2 100 99.9 99 98 96.596.5 95 93.993.292391.3
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