5} Zgg|EQ
2H =g 2 W+ EMH H

Evaluation of Optimum Mixing Rate and Durability of Concrete Using
Water Granulated Slag Fine Aggregate
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Abstract

i Recently, there are problems due to the exhaustion of natural aggregate resources, and strict !
i restrictions. In this study, the possibility of using Water Granulated Ferro—-Nickel slag as a i
i substitutive material of fine aggregate is determined from the properties of mechanical and durability i
i for the concrete that is made with Water Granulated Ferro—-Nickel slag. i
i According to the test results, when the mixing rate of Water Granulated Ferro-Nickel Slag i
i aggregates concrete is adjusted, up to 50% of its aggregates by mixing rate can be mixed with general i
i aggregates. The optimum mix ratio is considered to be 40%. The freezing and thawing resistance of i
| Water Granulated Ferro-Nickel Slag aggregates concrete is identical to that of general aggregates |
i concrete, while the carbonation resistance is found to be same as or lower than that of general i
% aggregates concretes. %

FIHE  AZUAEY2, AYPE, FEA, WY, FHHESE
Keywords : Ferro-Nickel Slag, Industrial By-products, Concrete, Fine Aggregate, durability, Optimum Mixing Rate

1. oi70| =X UATHH A, 2010). o]l wet s8=Ajet 22 A=A
g 23 aEA 4 Wz} glo] HH o= AMEslY] 95t

A4z T Zazies A 5 Age Az gz o dAEAe F298 3 Apde) Bad dgeln:
of Aws) Qo FF 204 OlLH o] AAZA7} 17 Y, ShAME Azl AR Featel sk %
Ao AZ8l we ReEA B SRIAY AgFe  E99 FAHTOR Qs RS YA F4%

e BAg e, 2] A9 ATE By A BUEe] ssud S seglor, 20124
JlEAEE L] B B EA §2)9 ojzgo] WAlE AZE 77F 50008 A28 HZYUA AETFS 3%0}71
2 o= Qlok webd F2uAE AR Al A s s

* Corresponding author syasdae] A7t A AL 9 A=y oyg
E-mail: crete77@semyung.ac.kr

Fl

A2} Z71ka Yok 2y, ReEAle) A9 BAR T o we thFez 2008 FH2YA Adbirt AHEHEA



2 FFE Y8t T3 FAZ UFEI ot 2. &E IR
=024 A3 A7-9,2009)
QJro] Ao ﬂ]iq@/‘ﬂﬂl WA Z7]dle o2 o 21 AMEXZ
49 kg 22 Qgix]?} 1992 JIS A 5011 &
IPES SY g—n Fo HEUAEH T FIA7} 211 AHE
F71E.0m, 1994 QB 5SS 2I2E 93] AMEE W% 315 glem’l REZENSAHE(0]S},

HEUAdsd 1 FzA 23YE AFARS MEgez OPO)ZE ALgslgon, slehydE 2 2a17 A4S Table
A HzydsHrr A58z 83 Jriolds, 19} 2th

2010).
Fe] 79 20099 SFAGTA KS F 2790 “e) 212 =x|
ES A=y sda A7 o] ARHIMAT dA AZAe = ZRe(o)s}, RSZ °FH @ Ty S

7R BAJT, ASAR B A A 0] wHste] 27 Al A AR S B 2UASe1(0)5), WESE ok
Ef EFAZ HEYALEYLE AL Xt e AA = Agsigon, eI AUt 20 mme 37
oIt  ReEAcle, G2 ke Agad: 2ol 27
WA, 2 ATeNE el BAHE 4 RY 4 g4 9 HEga Lo SRS Table 2 2
AsY s iﬂﬂE% ZEAZ thAAREsE7] A% AT Table 37} 2t}
o detez 4 FAzuAdsdas 483 ZAES
A =2 8 b, 74 54 AESIH, 213 si5tEsH|
FestAls = AR 2]dA] A<eAl(o]sh, WRA
2 oD % 7] AYA)e}, AER S ARl

Table 1 Chemical composition and physical properties of cement

. Specific
SiOy Al,O;3 Fe)0; Ca0 MgO SO; Densit
Type %) ) %) %) %) %) gom?  |Surface Area
(cm/g)
OPC 21.60 6.00 3.10 61.40 3.40 2.50 3.15 3,539

Table 2 Physical properties of aggregate

. . Percentage | Material finer

e |G| ] P | e | LS | o st | o 026
RS - 2.55 1.37 2.53 0K 1,684 65.00 2.43
Ofgrsla] - 2.74 247 447 0K 1,701 60.70 0.85
WES - 2.87 1.18 321 0K 1,951 63.50 361
3 - 2.80 0.96 127 0K 1,707 60.50 0.19
Coarse agg. 20 2.67 1.01 6.97 - 1,626 59.90 -

* WFS Original : {8t 713Xl ARIX| g2 24
WFS 5 : & 2= 33 ANelE mzuZseia
WFS 5-0.3 : 5 mm 0|st2 Fe|&o| M7HE mz4Zsaa



Table 3 Chemical composition of WFS
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WES _ . Chgmical
. W/C Sla Unit Mass(kg/m®) Admixtures
Type Mixing Rate ©% @ (xC%)
(%) Y% C S WES G WRA AE
0 41 175 350 710 0 1057 0.5 0.045
20 41 175 350 568 154 1057 0.3 0.045
Mixing 30 50 41 175 350 497 232 1057 0 0.045
Rate 40 44 175 350 457 339 1004 0 0.035
50 48 175 350 415 452 932 0 0.025
100 48 165 330 0 905 976 0 0.015
35 471 438 325 961 0.035
40 165 413 451 334 989 0.020
45 367 461 341 1011 0.035
wiIC 40 44 0 —
45 389 449 332 985 0.035
50 175 350 457 339 1004 0.035
55 318 464 344 1019 0.035
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