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The Effect of Combinations of Electric Arc Furnace Slag and

Lime Stone aggregates on Engineering Properties of Ultra High
Strength Concrete with 80MPa
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The aim of research is to investigate various physical properties of ultra high strength concrete of 80MPa class using a combination of
limestone aggregate and electronic arc furnace oxidizing slag aggregate. For aggregate combinations, granite and limestone are used
for coarse aggregate, granite and limestone are also used for fine aggregate. And also, limestone fine aggregate is replaced by
electronic arc furnace oxidizing slag aggregate of 25% and 50%. Test results indicated that flowability and compressive strength
increased when limestone fine aggregate was used compared to that using granite fine aggregate due to higher modulus of elasticity
by limestone. Also substitution of electronic arc furnace oxidizing slag aggregate resulted in a decrease of compressive strength
slightly. It is found that the use of electronic arc furnace oxidizing slag aggregate and limestone aggregate would be favorable for
reducing the autogenous shrinkage by as much as 9~25%.
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Table 1. Experimental plan of concrete

Factor Levels
W/B(%) 19
Slump flow(mm) -+ 650450
Air contents(%) - 2.0£1.0
OPC : FA : SF | | 7201

Coarse aggregate
maximum size of - 10
coarse aggregates(mm)

Mixture | Electronic arc furnace
oxidizing slag 3 -0, 25, 50
aggregate rate(%)
Coarse ) | Granite aggregate
aggregate sources - Limestone aggregate
- QGranite aggregate
Fine 3] Limestone aggregate
aggregate sources - Electronic arc furnace
oxidizing slag
- Slump flow
- Air contents
Fresh concrete 6| Unit volume weight
- U-Box
- 500mm reaching time
- Setting time
Experi- - Compressive strength
ment (1. 3. 7. 28days)
- Modulus of elasticity
Hardened concrete 4 (28.d a.ys) .
- Splitting tensile strength
(28days)
- Autogenous shrinkage
(1, 2, 3, -~ 28days)

Table 2. Mixture proportions of the concretes

Weight(kg/m®)
Mixtur (W/B| S/a B G S SP
-es No| (%) | (%) | W (%lc)
C|FA|SF|G"|L?| G| L |E
GGO 552(158| 79 |855| - |538| - | -
GLO 552(158| 79 |855| - | - |555| -
LGO 553158 79| - |885|538| - | -
19 | 39 [150 1.65
LLO 553(158| 79| - |885| - |555| -
LLE25 5531158 79| - |885| - |416|179
LLE50 5531158 79 | - |885| - |278|357

1) Granite aggregate
2) Limestone aggregate
3) Electronic arc furnace oxidizing slag fine aggregate
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Table 3. Physical properties of cement

Setting time Compressive strength
(min) (MPa)

Initial set|Final set| 3days | 7days | 28days
3.15 3,390 230 345 24.8 39.3 56.9

Blaine
(cm*/g)

Density
(g/em’)

Table 4. Physical and chemical properties of mineral admixtures

) Density | Fineness Chemical composition(%)
Admixtures 3 2

(glem’) | (em7g) | L.OI | Si0, | ALO;

FA 2.21 3,520 4.60 52.3 22.24

SF 2.20 160,000 0.05 96.65 1.67

Table 5. Physical properties of coarse aggregate

Ssa:llf::; Water Passing |Distribution
Aggregates density absorption| F.M 0.08mm | of grain
o . .
(om’) (%) sieve size| shape
Lime 2.69 0.84 6.19 0.62 63.27
stone
Granite 2.72 0.82 6.28 0.34 61.55
Table 6. Physical properties of fine aggregate
Surface Water Passing Distribution
saturated . 0.08mm .
Aggregates . absorption F.M . of grain
density %) sieve shape(%)
(g/em’) size(%) P
Lime 2.64 1.34 2.87 49 68.01
stone
Granite 2.56 1.83 3.49 6.9 62.36
Electronic |  3.40 1.91 3.14 9.3 55.8

Table 7. Chemical components of Electronic arc furnace oxidizing
slag fine aggregate

CaO S102 A1203 T.Fe MnO MgO

26.7 17.7 12.2 21.2 7.9 5.3
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Fig. 5. Slump flow depending on mixture type
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