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Influence of the Type of Fine Aggregate on Concrete Properties
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ABSTRACT Recently, interest grew on the quality of aggregates following the diminution of primary resources from river as
to grow construction demand and the low grade of nature sand like sea sand. Following, need is to diversify the supply sources
of fine aggregates which are excessively relying on sea sand and urgency is to find as soon as possible aggregate resources that
can substitute sea sand. On the other hand, various fine aggregates are utilized to produce concrete in the domestic construction
fields. However, few studies have been systematically investigated on the effects of such fine aggregates on concrete properties.
Therefore, this study examined the effects of comparatively widely used fine aggregates in the domestic construction fields on the
quality of concrete through the analysis of the effects of such fine aggregates on the physical properties of fresh concrete and
strength of hardened concrete. Results revealed that crushed sand degraded the fluidity and air entraining of concrete compared
to natural aggregates like sea sand and river sand. Especially, the use of crushed sand exhibiting bad grain shape and grade was
larger adverse effect on the physical properties of concrete. The type of fine aggregates appeared to have negligible influence on
the strength for W/C of 55%, 45% while crushed sand decreased the strength for W/C of 35% compared to natural aggregates.
It analyzed that the combination of crushed sand exhibiting bad grain shape and grade with natural aggregates improved the char-
acteristics of fresh concrete and had negligible influence on the strength.

Keywords crushed sand, river sand, sea sand, combined sand, fresh concrete
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Table 1 Design of experiments

P2 15020 mm, EF F71F 4.5+ 1%E TSI E bl

O
Items Factors FAAT F AFATE R (S), FEHR), =N
W/C (%) 3 (35, 45, 55 " AKRs), ZEE°] 28308 YLt & BRI FEM), &
Slump (mm) 1 [150+20 P AHE0] 2% 2 Yol EFI FEEA(GS),
Mixture Air content (%) | 1 | 4.5+ 1.0 FM#} Re7F EF38t] P 4554 YE= HE EFEI(FR),
Type of fine ;|P R Rs, S, GS, M, GS¢t SE EFsIY P 0 E Y¥F S 4% EHR
aggregate FR, GR HGRZ E7e 7722 HSAIA T wie 4
Fresh Slump, Stump flow, Eote Ao=R st F 24w Aol tisle) HES HAsh
concrete 6 | Air content, Unit weight, ATh & Aol ARRF A ES] W FARNE Table 2
Experimental Setting time, Bleeding o} 7t}
Hardened 3 Compressive strength,
concrete Splitting tensile strength 22 A2 X2
Table 2 Mixture proportions of concrete ® %o ALET AWES BE TEAT AJHEOPC)
Type Unit content(kg/m") WRA O]l‘;{ Eo]‘;g/] ‘:'oa]L ﬂgl-—;ﬂ‘_/ﬂ 1100 —"} F; lb;jq— 7‘;1;—]_( o
WIC (%)|S/a (%)] of fine wlcl|s|a |cws N{ﬂ’ =" Eﬁ : e . abie ' =
aggregate Aol Agsh A El3 AdE-2 Table 49 232, 7
P 673 Refje 8 FA4E AHEEAL, vntRd s A-ET
R 667 L Agaglon, Rends 5 A9, 37 %
Rs 667 T4k, Ag Ut 55 AMgsath FeEde 28 %
35 42 S 174 | 497 1272 965 | 065 4 A 25 mm FEES ARSI T 282 EAR
M 678 = I GEgdA 34% 2EAs NS4 AEAS
= oxe A3k ch
FR 673 )
GR 678
P 726 23 4E WY
R 720
Rs 720 231 2N @2 23dE &
s | a3 |2 175 | 380 |22 999 | 055 SHE AW KS F 2402 48 &7 dAsRY, =
FM 731 YEI BRPE SYUZ 340 B F AWAAS ol
as M0 Amste M7 Wagow A TG B el g
g{{ z? AHFS KS F 2421 2 24099 3ol e} AA A
P =8 SAAZHE KS F 2436, B892 KS F 24149 2] 2
= A8ttt
Rs 774
s 45 S 178 | 324 783 000 | 0.406 Table 3 Properties of cement
FM 786 Item | Surface . Chemical composition (%)
Gs 03 area Den31§y Ig.oloss .
— — Type \| (em’/e) (glem’) | (%) | SiO, |ALO;|Fe,05| CaO
GR 786 opC 3,265 3.15 140 {21.01| 640 | 3.12 | 61.3
Table 4 Properties of aggregate
. L Solid volume percentage for
Type of aggregate | Density (g/em’) | F. M absor\:)\i?;ir %) wligltv((i;r;i) Amogfgg;:isr:rli?eve shape dzt)/er)mjnation
0
P 2.57 2.66 1.50 1,774 3.60 534
R 2.55 2,67 1.98 1,654 2.02 57.0
Fine Rs 255 242 1.98 1,654 2.02 -
S 2.58 2.66 2.04 1,614 1.15 60.5
M 2.62 2.83 0.69 1,759 222 539
GS 2.59 311 1.52 1,691 324 52.0
Coarse 2.67 6.75 0.69 1,5631 0.1 -
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Table 5 Experimental resuits of fresh concrete

W/C Type of fine | Slump | Slump flow| Air content | Unit we}ight
aggregate | (mm) | (mm) (%) (kg/m’)
P 155 252 4.6 2,326
R 150 235 5.2 2318
Rs 145 249 5.5 2,310
S 175 268 52 2,314
. M 170 290 6.1 2,289
GS 90 225 32 2,389
FR 160 235 49 2,320
GR 127 246 3.7 2,357
P 150 250 4.6 2312
R 180 263 5.5 2,292
Rs 140 230 5.5 2,288
S 103 210 4.1 2,349
® M 200 320 5.0 2,317
GS 200 335 5.7 2,215
FR 140 260 43 2,310
GR 160 225 4.1 2,350
P 145 223 4.8 2,310
150 253 5.5 2,298
Rs 125 230 5.5 2,269
S 190 298 4.8 2,333
% FM 160 305 5.6 2,304
GS 138 210 5.7 2,318
FR 165 243 5.5 2,301
GR 185 255 4.6 2,327
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Fig. 1 Slump of concrete with type of fine aggregate
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Fig. 3 Bleeding capacity of concrete with type of fine aggregate
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