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Effective Use of Aggregate Fines
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Abstract : Portland cement concrete is made with coarse aggregate, fine aggregate, portland cement, water and, in
some cases, selected chemical admixture such as air-entraining agents, water reducer, superplasticizer, and so on,
and mineral admixture such as fly ash, silica fume, slags, etc. Typically, in the concrete, the coarse aggregate and
fine aggregate will occupy approximately 80 percent of the total volume of the finished mixture. Therefore, the
coarse and fine aggregates affect to the properties of the portland cement concrete. As the deposits of natural sands
have slowly been depleted, it has become necessary and economical to produce crushed sand(manufactured fine
aggregate). It is reported that crushed sand differs from natural sands in gradation, particle shape and texture, and
that the content of micro fines in the crushed sand affect to the quality of the portland cement concrete. Therefore,
the purpose of this paper is to investigate the characteristics of fresh and hardened concrete with higher micro fines.
This study provides a firm data to apply crushed sand with higher micro fines.
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Table 1a. Material properties of coarse aggregate used in the Case | and Case |l

Specific gravity test

Sieve analysis(Cumulative passing sample)

BSG BSG (Saturated) Absorption 3/4"

12" 3/8" No.4 Fineness modulus

246 2.53 2.97%

100%

1

98% 98% 0% 6.02

Table 1b. Material properties of natural sand used in the Case | and Case ||

Specific gravity test

Sieve analysis(Cumulative passing sample)

BSG BSG (Saturated) Absorption No4

Nos | Nois [ MNo3o

No.50 No.100 Fineness modulus

2.60 2.62 0.79%% 100%

91% T70.9%

45.5% 16.9% 5.5% 2.69
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Table 1c. Material properties of crushed sand used in the Case |

Micro Specific gravity test Sieve analysis(Cumulative passing sample)

cg::m BSGW BSG (Saturated) | Absorption | No.4 No.8 No.16 No.30 No.50 No.100 Fineness modulus
5% 272 273 049% 100% | 70.9% | 482% 32.5% 21.4% 11.7% 3.15

10% 2.72 272 029% 100% | 724% | 50.9% 36.0% 25.5% 15.3% 2.99

15% 273 273 0.14% 100% 74.0% 53.7% 39.6% 29.7% 21.0% 2.82

Table 1d. Material properties of crushed sand used in the Case

Micro Specific gravity test Sieve analysis(Cumulative passing sample)
cg:;it BSG | BSG (Saturated) | Absorption | No.4 No.8 No.16 No.30 No.50 No.100 | Fineness modulus
% 2.76 277 0.36% 100% | 722% | 47.9% 33.8% 23.1% 10.6% 312

10% 2,76 2.7 0.30% 100% | 73.7% | 50.7% 37.3% 27.2% 153% 296

15% 2.76 2.76 0.17% 100% | 75.1% | 53.4% 40.8% 31.3% 20.1% 2.79
Table 2a. Test variables(Case 1) Table 2b. Test variables{Case 1)

Specimen name | Sand type iﬁﬁign&;f)s m Specimen name TSand type I\c/lélc;c;mtznn/:)s Ng;j;ile dme
N-W Natural - Water reducer N-NO Natural - -
N-§ Natural - Superplasticizer N-CF Natural - 20% C fly ash
C-5-W Crushed 5 Water reducer N-FF Natural - 20% F fly ash
C-5S Crushed S Superplasticizer N-SF Natural - 10% silica fume
C-10-W Crushed 10 Water reducer C5-NO Crushed 5 -
C10S Crushed 10 Superplasticizer Cs-CF Crushed 5 20% C fly ash
C-15-W 1 Crushed 15 Water reducer CS-FF Crushed 5 20% F fly ash
158 J Crushed s Superplasticizer C-5-SF Crushed 5 10% silica fume
C-10-NO Crushed 10 -

o] w¥e] ko] 5%, 10, 15% fﬂ‘%"—)ﬁ% 3pamg o C-10-CF Crushed 10 20% C fly ash
A BAse Aom vebga, ojes Axe 3t C-10-FF Crushed 10 20% F fly ash
SER7e] datet kil O]t uEe] ol & C-10-SF Crushed | 10 10% silica fume
7FEE vE Alole] o] FaA|r] wES] CISNO | Crushed | 15 ]
iiiA}gfﬂz OT};:; i}_z—i] Szi};?aﬂji C-15-CF Crushed 15 20% C fly ash

T =
= ]E 4 ookoﬂ H} = ?E}'—rga I o]—OD] C-15-FF Crushed 15 20% F fly ash
=3 351-3],7” 74])\}3}] of 3+ Ao = AtgHrh C-15-SF Crushed i5 10% silica fume
Table 3a. Mixing proportioning{Case |, kgf/m®)
Sand type Cement Water Coarse aggregate (dry) Fine aggregate (dry)
Natural 350 175 802.2 930.4
Crushed 350 175 975.8 7813

F=Edtdetats|x|, M16A M1E 20014
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Table 3b. Mixing proportioning(Case If, kgffm®

=
>
rio

Sand type Cement Water Coarse aggregate (dry) Fine aggregate (dry)
Natural 350 185.5 802.2 9304
Crushed 350 185.5 960.8 780.6

3. 2x ge 2azEe S4AH & aelsted mgg sk 2 eiHimket 323 v

7 ujxIeke} ole) ol whe

Table 4b. Fresh concrete properties (Case 1)

S A= O
T TE

S 3+ § ASTM C 143-97(Standard Test Method for
Stlump of Hydraulic Cement Concrete)ol] whe} &3

g Z4stm, =3 0007’ 2719 IVNF A4

£712 o] 43} ASTM C 138-92(Standard Test Method

. Chemical admixture dosage (ml/100kg cement) \
Specimen name - Unit weight (kgffm’) | Slump (cm) Air content (%)
AE admixture Superplasticizer

N-NO 0 0 2782.1 13.0 26

N-CF 0 0 2788.6 152 20

N-FF 0 0 27821 147 2.0

N-SF 0 201 2775.7 13.0 32

C-5-NO 140 465 2804.8 132 3.1

C-5-CF 140 310 2801.6 147 3.0

C-5-FF 140 465 27899 137 26

C-5-SF 140 776 27854 12.7 3.8

C-10-NO 140 698 2808.0 132 29

C-10-CF 140 465 2714.5 127 26

C-10-FF 140 776 2801.6 14.7 24

C-10-SF 140 1164 2788.6 12.7 30

C-15-NO 140 853 2821.0 152 23

C-15-CF 140 621 2817.8 132 27

C-15-FF 140 931 2804.8 14.0 23

C-15-SF 140 1708 27983 14.7 25

Table 4a. Fresh concrete properties (Case 1)

Specimen name i Chemical admixture dosage (ml/100kg cement) Unit weight (kgfm”) Slump (cm) Air content (%)
N-W 71 27854 135 26
N-S 100 2821.0 12.7 24
C-5-W 428 2850.2 14.5 1.9
C-5-S 428 28534 14.0 1.8
C-10-W 428 2846.9 12.7 2.1
C-10-8 428 2846.9 127 20
C-15-W 626 2827.5 12.7 22
C-15-8 751 28372 12.7 1.8
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