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ABSTRACT

As the supply of aggregate needed in the construction site becomes difficult due to preservation of environment
and exhaust of aggregate resource, a research for replacement aggregate in shortage is being actively progressed
and a copper slag is also a kind of replacing aggregate.

To use copper slag as fine aggregate of concrete, many studies are already conducted in each of the advanced
countries and in the state of applying these at the site. In the year of 2000 a Korea industrial standard of Copper
slag aggregate for concrete was established in our country so that this can be applied in the construction site.

This study is to find out whether copper slag is equipped with the physical and chemical requirements for the
use in concrete aggregate, and to analyze the dynamic properties of copper slag concrete that replaces 25, 50, 75,
100 % of fine aggregate. Copper slag study not only satisfies the using condition of fine aggregate, but also reveals
high level of physical property compared to ordinary concrete up to 50 % of sand replacement rate. In the future
after confirming the durability of concrete using copper slag, it is judged to be advantageous for the preservation
of environment to use this as a replacement material for natural aggregate.
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Table 1 Physical properties of copper slag and fine

aggregate
Test item FCS | CCS aQN;rt:;ie rnrg?}?(gd
Unit wejght
(ke m& 2,400 | 2,238 1,816 KS F
Percentage 2505
of fill (%) 66.5 60.0 63.6
Gravity 381 3.46 2.59 KS F
Water 2504
absorption(%) 0.52 02 0.50
Clay B KS F
content(%) 06 0.1 2512
Passed by _ KS F
00smm(%) | 04 | 03 2511
Fineness KS F
modulus 3.31 375 2.62 2502
Soundness of 71 12 B KS F
aggregate(%) ’ ’ 2507
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Fig. 3 Sieve test result

Table 2 Chemical components of copper slag

Fe |FesO4| SiO2 | Cu Ca0O | MgO | AlOs3

FCS | 4639 | 693 | 3065 | 097 | 095 | 1.04 | 410

CCS | 38131 417 | 3346 | 091 | 467 | 098 | 4.74

(unit : %)
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Table 3 Physical properties of coarse aggregate

Unit wejght : Water
Aggregate (kg/mé) Gravity absorption (%)
Crushed :
rock 1,509 261 1

Table 4 Physical properties of air entraining agent

Type | Color c orx)?)lrrlle nt Toxicity | NaCl Gravity
P dark | syntheic not not +
liquied brown| tenside |detected |detected 1.20+0.02
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Table 5 Mixing proportion
Unit weight(kg/m>)
. Copper sla AE agent
Specimens | W/C corrl)t%nt (%g) Watert™ | ¢ Fine Ferro Coarse ( ><g%)
ater ement aggregate | copper slag | aggregate
Natural fine
aggregate 0 658 0
25 495 239
50 329 475
ces 75 166 714
45% 100 450 0 950 940 0.1
25 495 218
50 329 432
FCS 5 166 649
100 0 364
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Table 6 Result of physical properties
C )
Specimen Slump | Air content | Unit ngght ¢ orr;ir(iszve 2) Tensile strengt Flexural s’trengtgl
pecimens (cm) (%) (t/m°) Strengiiisel/cm (28day) (kgf/cm”) | (28day) (kgf/cm®)
3day | 7day |28day
Natural fine
20 39 2.33 142 210 325 33 44
aggregate
22 44 2.37 165 238 355 35 47
ces 24 4.7 2.45 182 266 392 37 47
21 5.2 2.50 183 273 404 39 51
21 5.8 2.56 185 276 407 39 51
21 4.3 2.41 165 231 375 35 55
FCS 25 4.8 2.50 175 233 380 36 42
22 5.4 2.57 185 258 411 39 49
23 5.9 2.64 171 215 398 39 50
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