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on the Surface of Fine Aggregate
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Abstract

Bleeding and material separation of concrete causes defects in Reinforced Concrete (RC) structures, and
reduces their durability. Before concrete mixing, the volume of water retained on the surfaces of cement and
fine aggregate has to be estimated in order to predict bleeding. However, it is difficult to estimate this for fine
aggregate because its composite materials have different types and origins. This study analyzes calculation
methods to inform estimation of water retention using the results of fine aggregate mechanical testing. The
following results were obtained: 1) the retained water volume can be estimated by fine aggregate surface area
and consideration of particle shape, quantity, and size distribution, and 2) there is a linear relationship between
area retained water volume that is not influenced by the type and origin.
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Conceptual Diagram of Retained Water in Concrete
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Physical Properties of Fine Aggregate
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OFEHE | oA BE i 5 2.5 1.2 0.6 0.3 | 0.15 | FHE & R
(g/em’) | (gfem®) | (%) FM) [ mm | mm | mm | mm | mm | mm [ (kg (%) (%)
i || 2.59 2.53 2.44 2.24 100 | 98 90 58 33 11 1.73 68.4
B il 2.59 2.53 2.44 2.10 100 | 100 | 90 65 35 10 1.66 65.5 580
= T 2.59 2.53 2.44 2.69 95 90 70 | 45 23 6 1.72 68.0 ’
itk 2.59 2.53 2.44 3.08 90 80 50 25 10 2 1.70 67.0
| AR | 2.55 2.50 2.02 2.69 98 85 72 47 22 6 1.63 65.3
(L 58.7
Hh 2.55 2.49 2.44 2.71 95 90 70 | 45 23 6 1.69 67.7
. PRI | 2.88 2.84 1.49 3.08 100 | 86 58 30 13 4 1.86 65.6
s 58.5
T 2.88 2.81 2.44 2.68 95 90 70 | 45 23 9 1.97 69.4
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The Particle Size Distribution of each Fine Aggregate Sample
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Calculation Result of Retained Water Ratio
of Fine Aggregate

S e |
WA | R | AR | MK | g [
DOFfE¥E | 24 |Ep, Em| Bp, Pm R s
R—Z K — 0.122 0.975 0.978 —
PR 0.127 1.039 0.999 0.125
B A 0.126 1.050 1.000 0.147
H 0.130 1.037 1.000 0.121
H 0.129 1.015 1.000 0.080
(b PR 0.135 1.073 0.995 0.188
i 0.127 1.080 0.998 0.202
Wb g | 0122 1.105 0.999 0.248
i 0.137 1.131 0.995 0.293
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Table 3 FIEHM ZEKIKE LIZBE OREMOFHERGEIEM AR H72)
Calculation Result of Surface Area Assuming Fine Aggregate as Sphere (per Fine Aggregate Volume Im?)

S5V HEOPH
JAES [ VA o VA %ﬁ%(mz/m;)
R
(mm) (mm) PERD FREEHE|  RERD A BERb Bewb A JIUR> FREEEE| LED b Wb PR MR
5~10 7.50 70 0 40 80 12 40 0 40
2.5~5 3.75 181 0 80 160 214 80 220 80
1.2~2.5 1.85 311 324 649 973 435 649 902 649
0.6~1.2 0.90 867 1667 1667 1667 1639 1667 1865 1667
0.3~0.6 0.45 2978 4000 2933 2000 3348 3000 2286 3000
0.15~0.3 0.225 8333 6667 4533 2133 4168 4400 2520 3733
0.15LLF 0.075 3200 8000 4800 1600 5096 4800 3109 6800
il Fe e F0 15939 20658 14702 8613 14912 14635 10902 15969
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Table 4 RIG % B L7 LRI OB AL R
Calculation Result of Radius Increase Rate Considering Particle Shape of Fine Aggregate

AEQrr)D ERLmR PRI IR
MEE | EER | e | Be | art | ornt
A N T TTTE Sl R
L (um) r (um) | (um) r ERONT T oy | e
1 1442 142 2521 141 /N 1.02
- 906 3 s 6 f/J 0 o4 0.036
6943 1105 1682 2335 1004 TN 1.10
6263 997 1905 1580 871 e/ | 114
b 1.26 0.082
Hw 7780 1238 2030 1623 913 &K 1.36
e 9881 1573 3103 2351 1364 ;lz/J\ 115 120 0.041
12489 1988 4258 2145 1601 K 1.24
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Table 5 AIEM ORIE 2 ZRE L2 5HE OREEO R RE EM AR H72 1)
Calculation Result of Surface Area in Consideration of Fine Aggregate Shape (per Fine Aggregate Volume 1m?)
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W | Lk fEwb 22@3@*& i L 1L ziflﬁﬁ g L Wty 22@3@*&
Rxa(l ) (m”/m’) Rxa(Il1 ) (m”/m’) Rxa(Fib) (m”/m’)
(mm) (mm) e il h H (mm) fikiesi e (mm) i h
5~10 7.80 75 0 43 87 9.45 19 64 9.00 0 58
2.5~5 3.90 196 0 87 173 4.73 339 127 4.50 317 115
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0.15~0.3 0.234 9013 7211 4903 2307 0.284 6617 6985 0.270 3629 5376
0.15LLF 0.078 3461 8653 5192 1731 0.095 8090 7620 0.090 4477 9792
i AR R A 17240 22343 15902 9316 23675 23235 15699 22995
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Ratio Considering Particle Shape of Fine Aggregate
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