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A Fundamental Study on the Adequacy of Use of Micro Fines
Including in Crushed Aggregate Using Methylene Blue Test
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ABSTRACT

As the deposits of natural sands have slowly been depleted, it has resulted in an increase in
manufactured fine aggregate (MFA). Standard specifications for fine aggregate for concrete
contained in KS F 2558 permit a maximum of 7 percent finer than the No. 200 sieve (75um).
Since the production process for MFA normally generates 10 to 20 percent of micro fines-which is
defined as aggregates passing the No. 200 sieve (75um)-more than permitted by specifications,
Excess fines must be removed by screening and/or washing operations. The amount of
by-products will continue to grow as production increases with environmental discharge
restrictions. This fundamental study focuses on experimental research for the adequacy of use of
micro fines included in crushed aggregate using methylene blue test. Total of 63 types of sands
from seven different rocks were tested. Based on the test results, the methylene blue test was
turned out to be a good indicator of the quality of micro fines for concrete and a supplementary
article and an amendment of the KS standard were recommended.
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2 A 3 ASTM C 150 &0 £3He 15 REANES ALY R, & 2de 37
granite), A 8 (limestone), T Y(quartzite), BF L (basalt), M-+4 (dolomite), AlY(sandstone) %
3 5 (diabase) Fol AFEHUTE A EFAT HAEAY FHFol AME REREH vAs
FEE nZE] A, A P ZAES dAHLE nAEZANY FRFE DY B2A st A
ek B& mAE) 354 44L& ¥ 13 2o

E 1 Rz 2o ety HE

& Ca0 MgO Fe203 Sio2 A203 A
G 444 25 0.5 124 14 39.7
A3 2 27.0 199 0.2 6.7 0.4 45.8
M 3 50.2 0.8 0.8 89 1.4 386

L] 6.1 2.2 52 60.3 16.7 85
e 0.0 0.0 0.1 97.1 0.9 11
#HE5< 6.2 5.0 82 573 156 8.2
e 24.5 16.1 08 175 2.7 387
@5 96 58 12.3 518 13.8 5.9
At 04 0.3 0.1 894 5.0 38

AHEE B RYES o8 JHA 2 4ZE2 ¥ 29 2o ® 2044 RAWE WEd eFne
299 g% vl EF g & F& 2L %vﬁh’l Ae S Fe F3 BAT grolth
2 %% 229 2aN 43

T ® bl Xr&%) | OIS FRF00) | ML 25 239 ddd £F
2391 2.52 26 14.3 1.50 21.5
Mg 2 2.83 03 13.3 0.25 3.3
A3 3 2.56 19 184 10.00 184.0

stk 273 1.6 13.3 1.25 16.6

i1 264 0.1 116 0.50 58

g 2.80 0.8 158 4.00 63.2

WA 271 1.2 16.7 2.25 376

a7 2.79 26 15.0 325 48.8

At 263 0.3 103 0.75 7.7

758 2.58 08 45 0.50 2.3
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Ml &5 AFEE olga A T AHREGAEE dfetr] AY AdE RaEEetE AJgel
FAge £ 33 2ok GANERS 275 kg/m'e AR T, B/AWENE 0492 DA wgy
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275
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ASTM C 30590 #3lo] Halgtgion &4 ngd FAAE 5x5x5cm 21719 B ol &3te] aztst
Gal ARFEL FAAE 25x25x25cm A7) 2 A #e g o)
E 3 e g
- o g @) !
v o= Mad s % THE BE /A W)
e NS-F 208 614 1548 0.49
NS-V 245 614 1548 0.40
A8l 1 PA/LS-F | 208 614 1512 0.49
i PA/LS-V 266 614 1512 0.43
A sler VA/LS-F 208 614 1698 0.49
- VA/LS-V 230 614 1693 0.46
J. MO/LS-F 298 614 1536 0.49
MO/LS-V 459 614 1536 0.75
s 74 VA/GT-F 208 614 1638 0.49
VA/GT-V 305 614 1638 0.50
ot SD/Qz-F 208 614 1584 0.49
i SD/Q7-V 308 614 1584 050
8% ot VA/DI-F 208 614 1680 0.49
VA/DI-V 345 614 1680 0.56
oA OK/DO-F 298 614 1626 0.49
e OK/DO-V 318 614 1626 052
8 2.0} CT/BA-F 293 614 1674 0.49
- CT/BA-V 396 614 1674 0.53
Apor PA/SS-F 298 614 1578 0.49
PA/SS-V 298 614 1578 0.49
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HEA R ERR00 | pem) 72 112 283 8=

NS-F 1425 537 0.0235 0.0500 0.0705 0.0805
PA/LS-F 125.0 596 0.0235 0.0605 0.0900 0.1010
VA/LS-F 123.0 726 0.0380 0.0650 0.0820 0.0910
MO/LS-F 15.0 468 0.079% 0.1180 0.1415 0.1565
VA/GT-F 1095 591 0.0370 0.0685 0.0925 0.1035
SD/QZ-F 1005 692 0.0330 0.0540 0.0770 0.0900
VA/DI-F 51.5 714 0.0495 0.079% 0.1105 0.1200
OK/DO-F 93.0 669 0.0485 0.0725 0.0920 0.1070
CT/BA-F 825 689 0.0335 0.0680 0.0905 0.1030
PA/SS-F 1075 612 0.0260 0.0540 0.0760 0.0910
NS-V 1105 667 0.0265 0.0465 0.0615 0.0705
PA/LS-V 1075 628 0.0235 0.0640 00915 0.1020
VA/LS-V 1070 793 0.03%0 0.0640 0.0790 0.0835
MO/LS-V 106.0 270 0.0625 0.1275 0.1665 0.1845
VA/GT-V 109.5 591 0.0370 0.0685 0.0925 0.1035
SD/QZ-V 106.0 658 0.0350 0.0480 0.0680 0.0810
VA/DI-V 1055 565 0.0435 0.0815 0.1140 0.1260
QOK/DO-V 105.0 605 0.0460 0.0740 0.0935 0.1095
CT/BA-V 1115 565 0.0325 0.0680 0.0950 0.1070
PA/SS-V 1075 612 0.0260 0.0540 0.0760 0.0910
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