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Compressive Strength Generation Properties of Concrete
using a Large Amount of Industrial Byproduct
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Abstract

In this study, it was investigated compressive strength generation of concrete using high volume
mineral admixture obtaining fundamental data for the application of concrete structure in construction
field. For this, it was evaluated compressive strength with unit binder contents(310~410kg/m?),
replacement ratio of mineral admixture(70~90%), unit water contents(140~150kg/m>®) and curing
temperature in the normal strength range. Also, after producing mock-up structure, hydration heat

and compressive strength generation was evaluated to examine properties in the concrete member.

In case of concrete using a large amount of industrial byproducts which was reviewed in this study,
it is possible to secure compressive strength more than 24MPa at age 28days with about 13C ambient

temperature of curing condition and that is considered to be applied to structure at construction site.
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Table 1. Experimental program

Unit Unit | Mineral Curin
Series| Binder | Water Admixture Tem 81 Measuring
Contents | Contents (%) @ )p ' Items
(kg/m®) | (kg/m®)
FA | BFS
Plain 342 184 25 | 15
310
330 = Slump (mm)
30 + P

I 350 140 40 40 20+3 = Air Content

370 150 (%)
50 b
390 = Compressive
410 Strength
(MPa)
330 40 | 10 -3,7, 28
20 56, 91days
Il 340 140 40 | 45 30
40

350 50 | Core
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Table 2. Physical Properties of used materials

Materials Physical Properties
Cement » Ordinary Portland Cement (Type I )
= Density 3.15g/cm®, Blaine 3,200cm2/g
FA = Fly-Ash (Type 11)
Mineral = Density 2.23g/cm®, Blaine 3,420cm2/g
Admix. ppg | Blast Furnace Slag Powder(Type Il
= Density 2.91g/cm’, Blaine 4,379cm2/g
Coarse | ™ Crushed Stone, Max 25mm
= Density 2.60g/cm®, FM 6.79
Aggregate
Fine | Sea Sand
= Density 2.60g/cm®, FM 2.76
. . m Polycarboxylate Superplasticizer
Chemical Admixture| oo 1 116g/cm’, pH 5.18
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Fig. 3 Compressive strength generation with binder contents
(Replacement ratio 80%)
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Table 3. Rate of strength generation according to the
replacement ratio

Water | Binder
contents |contents
(kgim®) | (kg/m?)

Rep.

W/B e rate of strength generation
(%) 3d | 7d

%) 28d | 56d | 91d

70 [100.0]100.0{100.0{100.0{100.0100.0
45.2 | 80 |79.7196.199.6 [90.8 [97.5 |92.7
90 [73.0 [88.2{91.1|81.3|85.5|83.8
70 [100.0{100.0{100.0{100.0{100.0100.0
42.4 | 80 |96.2 |89.3|94.8 [92.3 [92.5 |93.0
90 |78.5|73.0 |76.9 |77.7 |75.6 |76.4
70 1100.0{100.0100.0{100.0/100.0{100.0
40.0 | 80 |97.7 |87.6 [90.5 |91.0 |88.0 [91.0
90 [73.3]69.6 [69.972.969.7 |71.1
70 [100.0]100.0{100.0{100.0{100.0100.0
37.8 | 80 [84.189.093.0[95.7 |88.9 |90.1
90 [66.4 75.0 |73.8169.369.4|70.8
70 [100.0]100.0{100.0{100.0{100.0100.0
35.9 | 80 |84.893.0 |94.1 [94.4 [92.0 |91.7
90 [72.0 {80.4 |77.0|77.7|70.6 |75.5
70 [100.0{100.0{100.0{100.0{100.0100.0
34.2 | 80 |73.580.7 |83.8 [85.9 [89.0 |82.6
90 169.4 |74.2|72.0 |74.7 |71.3 |72.3
70 1100.0{100.0100.0{100.0/100.0{100.0
48.4 | 80 |79.7 |88.089.4 |96.7 |90.1 |88.8
90 [64.9 |77.4|73.3|77.1|73.9 |73.3
70 [100.0]100.0{100.0{100.0{100.0100.0
45.5 | 80 [79.2 |77.6 |89.1 |84.9 |87.6 |83.7
90 [72.7 |64.4 [65.9 |66.6 |64.5 |66.8
70 [100.0]100.0{100.0{100.0{100.0100.0
42.9 | 80 |87.0196.9|92.4 [94.7 |96.9 | 93.6
90 [79.275.2|71.1|72.269.9 |73.5
70 [100.0{100.0{100.0{100.0{100.0100.0
40.5 | 80 |81.2|99.4 |98.6 [100.8(110.8|98.2
90 |76.5|81.3|74.4|73.8 |77.2|76.6
70 1100.0{100.0100.0{100.0/100.0{100.0
38.5 | 80 [93.388.9]95.1]97.0100.9]95.1
90 [79.273.275.9|70.6 |78.0 |75.4
70 [100.0]100.0{100.0{100.0{100.0100.0
36.6 | 80 {90.9191.9197.6 |94.2 |93.1 |93.6
90 [78.0 |72.2 |74.3|73.272.1|74.0
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Table 4. Experimental program

Index Ages Compressive strength (MPa)

(days) |Outdoor| 10T 20C 30C | 40C
3 7.7 3.9 11.4 16.5 19.2
Plain 7 15.3 16.2 20.4 24.0 22.2
28 25.4 24.0 34.8 33.0 26.2
6.9 3.4 10.7 17.7 21.6
330-80% 17.4 18.5 20.3 25.2 25.1
28 26.5 22.2 30.1 30.9 25.0
6.1 2.5 10.5 17.7 18.7
340-85% 15.1 18.6 18.6 22.5 22.7
28 22.1 23.0 26.2 27.3 21.9
4.6 17 8.7 14.2 16.0
350-90% 12.9 15.5 15.9 20.2 19.2
28 20.1 19.6 23.5 24.1 20.0
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