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Abstract This study examines the properties of high-fluidity concrete after adding copper slag as a mineral admixture.
For this purpose, the replacement ratio of cement to copper slag was varied to 0, 10, 20, 30, 40, and 50%. A slump
flow test, reach time slump flow of 500 mm, and a U-Box and O-lot test were conducted on the fresh concrete. The
compressive strength of the hardened concrete was determined at 3, 7, 14 and 28 days. According to the test results,
the workability, compaction, and compressive strength of the high-fluidity concrete increased when replacing 30% of
the cement with copper slag. These parameters decreased for all material ages with more than 30% copper slag, which

was the optimal mixture ratio.

Keywords : Copper Slag, Mineral Admixture, High Fluidity Concrete, Slump Flow Test, V-Funnel, U-Box,

Compressive Strength.
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Table 1. Mixing Design of Concrete
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Specimen © (kg/m3) (ke/ ) (ke 1113) Slag Ash plastici-zier (kg/m’)
(kg/m’) (kg/m’) (kg/m’) Fine Coarse
Plain 500 - 756 893
10CO 450 50 758 896
20CO 400 100 760 898
30CO 350 150 762 900
40CO 300 200 764 902
50CO 250 250 766 905
T 35 175 1.2
10GF 450 50 754 891
20GF 400 100 753 889
30GF 350 150 751 888
10FA 450 50 748 884
20FA 400 100 740 874
30FA 350 150 731 864
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Table 2. Experiment factor and Tests

W/B Ratio(%) 35
Cement Contcnt(kg/mj) 500
Exzz?m Copper Slag replacement ratio(%) 10, 20, 30, 40, 50
Factor Ground Granulated
Blast Furnace Slag(%) 10 ,20, 30
Fly Ash(%)
Slump Flow(mm)
500mm Flow Reaching Time(sec) Fresh
Tests V-Funnel(sec) Concrete
U-Box(mm)
Compressive Strength(days) 3,7, 14, 28
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Fig. 1. Copper Slag
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Table 3. Chemical and Physical composition of Copper

Slag
Type Copper Slag

Fincncss(cmz/g) 3,160

Density(g/cm’) 35
SiO, 33.05

ALO;3 4.46

Chemical Fe.0, 2
composition MgO 0.73
%) Ca0 548

Cu 1.0

FeO 39.51

Etc 8.48
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Table 4. Chemical and Physical Properties of Blast
Furnace Slag

Chemical siﬁml SiOy | ALO; | FeOs | CaO | MgO | SO; | Ig.loss

Compo c

-sition ‘Zf;t;m 3182 | 1748 | 0.52 |43.79 | 444 |3.79 | 036
0
. . Flow Activity Coefficient(%)

wsical Fineness | Density Ratio

Physica cm’, cm’

o (cm/g) | (gfem’) %) 7d 28d 91d

4,420 2.90 103 68 98 126

Table 5. Chemical and Physical composition of Fly Ash

Type Copper Slag

F ineness(cmz/ 2) 4,840
Density(g/cm’) 225

Si0; 61.20

AlLO; 24.92
Chemical Fe,0 463
composition MgO 0.62
(%) Ca0 1.82
Na,O 0.35
K>0 0.96
Etc 3.72




St=Absl7| &5kl =2 A A17d A|10%, 2016

7asint.

2.3.2 V=Funnel S3AI&

IRE 2aEY HAS Lolruxl V-Funnel
AE AE 7]FE ol &dte] fatrlike ST
V-Funnel 38A17F 24L& KSCE 2003-03 “Zth7] S

AR 3k Aol wek @S s,

2.3.3 U-Box &%=0| AIH

U-Box S %¥0]& KSCE 2003-01. “FHFAZ o]
= B Aol wet ettt U-Box
T AEE A § 7k gt E B0l &Y

TAES} 8 Aol & Bt A5 wolE FA

% 3,7, 149 2 280 KS
F Aol ulel Al

.
3. Az
3.1 aym==z
E5A R Ago] B2 FEHL 1w ks
7 AE SYEEes ZRsgon, 3

g
X
g
2
2
o
fru
L J
&
30
O,
5y
o
=

219 Xggo] ST E SHEIZRE T A
ko] YEltoy, 8H8-0] 40 %oldY wi= [Figure 4]
o} Zo] ATt LA

Z47te] ZelA|E X g 2 SPIEZ

s = A8
o] FNB4% FUZERI} Fheke 4GS e

274

1000

680 690 700
650

600

400

Slump Flow{mm)

200

0 10 20 30 40 50
Replacing Ratio of Copper Slag(%)

Fig. 2. Results of Slump Flow Test according to Replacing
Ratio of Copper Slag
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Fig. 3. Results of Slump Flow Test according to
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