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Engineering Characteristics Analysis of High Strength Concrete
Followed in replacement ratio increase in Blast Furnace Slag
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Abstract

This research examined engineering properties of high performance concrete, when substitution rate of BS
increases. A summary of the test result is as follows. The fluidity of unset concrete increases as the substitution
rate of BS increases. The amount of air is reduced more or less, but it seems that enough amount of air can be
secured by using more air-entraining agent. Setting time is dramatically delayed as the substitution rate of BS
increases. The compressive strength of hardening concrete was weaker than OPC before 28 days passes, due to
latent hydraulic property of BS. However, after 28 days, it shows same or better property, which is exceptional for
the practical uses of hyper strength concrete. Changes in drying shrinkage rate is quite much, because when
hydration happens, the amount of free water in concrete increased as W/B gets larger. The amount of drying
shrinkage increases as BS substitution rate increases, but every composition shows less than -500%10-6, which is
relatively fine.
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Table 1. Design of experiments
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Table 3. Physical Properties of cement

Setting time Compressive

Blaine | Soundness (Min) strength (MPa)

Density

(g/em3) |(g/cm3) (%)

Ini Fin 3d. | 7d. | 28d.

3.15 3144 0.18 230 | 375 | 209 | 284 | 389

Experiment factors Test Level
W/B(%) 3 25, 30, 35 . . .
Table 4. Physical and chemical Properties of BFS
Slump flow(mm) | 1 700£100 - "
Mixture Density | Blaine Basi Chemical composition(%)

. asic

Alr content(%) | 1 3.5£L5 (¢fem3) | (cm2/g) Si0, | ALO; | CaO |MgO | SO03 | CI
BFS (%) 4 0, 30, 40, 50 2.90 4300 | 1.89 [33.1| 14.8 |42.1| 5.8 |2.10 |0.004

* Slump flow

e Air content

Fresh concrete | 4 . .
* Unit volume weight

Experi- * Setting time
ment * Adiabatic temperature rise
fact » Compressive strength
Hardened
ardene 3| (3,7, 28, 56, 91days)
concrete

* Length change
(1, 3, 7, 28, 56, 91, 180days)

Table 2. Mixture proportions of concrete

W BFS Weight of unit volume
I contents | S/ [AEAL| SPALT W (kg/m3)
B % % %) | (kg/m3
B W0y | 00| 00 | 00 [Gemd T
(%)
0 680 | 0 | 657 | 846
30 476 | 204 | 651 | 838
25 44.0 1 0.035 | 1.30 170
40 408 | 272 | 649 | 836
50 340 | 340 | 647 | 833
0 567 | 0 | 714 | 883
30 397 | 170 | 709 | 876
30 45.0 10.020 | 1.15 170
40 340 | 227 | 707 | 874
50 283 | 283 | 705 | 872
0 486 | 0 | 752 | 912
30 340 | 146 | 748 | 906
35 4551 0.015 | 1.00 170
40 291 | 194 | 746 | 904
50 243 | 243 | 744 | 902
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Table 5. Physical Properties of aggregate

Density | Fineness | Absorption Unit Yolume
Aggregate | om3) | modulus | (%) weight
5 ° (kg/m3)
River | ) 53 221 0.46 1518
Fine | sand
agg. -
Cru 2.58 3.26 0.46 1684
sand
Coarse agg. 2.62 6.48 0.58 1 564

Table 6. Physical properties of chemical admixture

. Densit
Agents Ingredient Type Color ¥
(g/cm3)
Polycabonic .
SP Y . Fluid brown 1.05
acid
AE protein Fluid | Dark brown 1.01
100 - -
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Fig 1 Grading curve aggregate
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Fig. 8 Adiabatic temperature rise with time
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