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Application of Discoll Method to Blend Fine Aggregate for Concrete
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Abstract

Recently depletion of natural resources makes a deficiency of sand aggregation in the concrete works. In this study,
the quality characteristics of concrete and aggregate according to blending fine aggregate in the river sand and the crash
sand was analyzed by Normal method and Driscoll method which has used mixing of fine aggregate for asphalt mostly.
Application of Discoll method to blend fine aggregate for concrete was studied in the first step to blend fine aggregates
concrete. The fineness modulus, grading, slump, air content and compressive strength were tested by the two method, the
results of Driscoll method was very similar to degree of err limits in comparison with those of Normal method in the
same condition. As a result, Driscoll method is reasonable to use the fine aggregates mixture for concrete in river sand

and crash sand.

Keywords : Fine aggregate, Fineness modulus, Driscoll method, Slump, Air contents
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Table 1 The method for aggregate composite

Method Distinguishing characterics

+ A useful method of the case which blend several
aggregates

+ The application frequently in the method of aggregate
size stability

Rothfuchs

+ A calculation in graphic form using the graphic
root of 5 power

- The application of the case which includes cement
in concrete

Faury—Dutron

+ A practical method for the application of asphalt
mixtures

- Impossibility of the case which coincides several
gradation curve in same aggregate size

Rothfuchs—Faury

- A practical method for the application of asphalt
mixtures
+ Improvement of the Rothfuchs—Faury method

Driscoll

Table 2 Properties of binder

Density | Fineness Chemical composition (%)
(g/cm) (cni/g) Si0, | AL,Os | FeOy | CaO | MgO
3.15 3414 21.9 5.67 3.2 63.8 2.90

Table 3 Physical properties of A coarse aggregate

Density Absorption
(g/cm) (%) M
2.63 0.90 6.57
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Table 4 Physical properties of A fine aggregate

Density Absorption
Type (/o) @® M
River Sand 2.60 1.20 2.05
Crash Sand 2.58 1.10 3.30
Table 5 Fine aggregate FM
S S, River River Crash
leve lze sand(A) sand(B) sand
10mm 100 100 100
5mm 99.8 96.4 98.7
2.5mm 98.4 95.0 84.3
1.25mm 97.3 93.9 51.4
0.6mm 81.4 78.0 22.4
0.3mm 15.3 11.9 9.3
0.15mm 3.1 0.0 4.2
FM 2.05 2.25 3.3
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Fig. 1 Grading curves of river sand
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Fig. 2 Grading curves of crash sand
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Fig. 3 Grading curves of fine aggregates
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Table 6 F.M of aggregates

River sand Crash sand
Sieve Size
A B 1 2 3 4 5
10mm 100 100 100 | 100 | 100 | 100 | 100
5mm 99.8 96.4 100 | 100 | 98.7 | 97.0 | 95.3

2.5mm 98.4 95.0 | 87.9 | 86.0 | 84.3 | 82.6 | 80.9

1.25mm 97.3 93.9 | 55.0 | 53.1 | 51.4 | 49.7 | 48.0

0.6mm 81.4 780 | 260 | 24.1 | 224 | 20.7 | 19.0

0.3mm 15.3 11.9 | 129 | 11.0 | 9.3 7.6 5.9
0.15mm 3.1 0.0 7.8 5.9 | 4.2 25 | 08
M 2.05 2.25 | 310 | 3.20 | 3.31 | 3.45 | 3.52

Table 7 Normal method of fine aggregates(A sand)

Sieve Size NAL NA2 NA3 NA4 NAS
10mm 100 100 100 100 100
Smm 99.9 99.9 99.1 98.1 97.0
2.5mm 92.0 90.9 89.8 88.8 87.7
1.25mm 71.5 70.3 69.3 68.2 67.2
0.6mm 47.6 46.4 45.4 44.3 43.3
0.3mm 13.9 12.7 11.7 10.6 9.6
0.15mm 6.0 4.8 3.8 2.7 1.7

EM 2.69 2.75 2.81 2.87 2.94
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Table 8 Normal method of fine aggregates(B sand)

Sieve Size NB1 NB2 NB3 NB4 NB5
10mm 100 100 100 100 100
5mm 98.6 98.6 97.8 96.8 95.7
2.5mm 90.7 89.6 88.5 87.5 86.4
1.25mm 70.2 69.0 68.0 66.9 65.9
0.6mm 46.3 45.1 44.1 43.0 42.0
0.3mm 12.5 11.3 10.3 9.2 8.2
0.15mm 4.8 3.6 2.6 1.5 0.5

FM 277 2.83 2.89 2.95 3.01
Table 9 Driscoll method of fine aggregates(A sand)

Sieve Size DAl | DA2 | DA3 | DA4 | DA5
10mm 100 100 100 100 100
5mm 99.9 99.9 99.1 98.4 94.9
2.5mm 91.2 90.9 89.8 90.2 91.9
1.25mm 68.2 67.4 69.3 72.8 76.6
0.6mm 43.1 42.8 454 50.2 55.2
0.3mm 13.6 12.4 11.7 11.3 11.4
0.15mm 6.4 5.0 3.8 2.8 2.1
FM 2.78 2.75 2.81 2.74 2.66

Table 10 Driscoll method of fine aggregates(B sand)

Sieve Size DB1 DB2 DB3 DB4 DB5
10mm 100 100 100 100 100
5mm 98.8 98.8 97.8 96.7 96.1
2.5mm 90.3 89.1 88.6 90.7 90.5
1.25mm 67.9 67.2 68.4 77.5 79.3
0.6mm 43.1 42.7 44.6 56.6 59.1
0.3mm 12.5 11.3 104 10.3 10.0

0.15mm 5.2 3.9 2.5 0.7 0.3
FM 2.82 2.87 2.88 2.68 2.65
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Table 11 Mix proportions

W/C S/a Unit content (kg/m)
(%) (%) W c S G AE
52 48 188 358 811 1019 1.07

Table 12 The result of slump test

M| |
NAL 2.69 130 DAl 2.78 140
NA2 2.75 135 DA2 2.75 135
NA3 2.81 140 DA3 2.81 140
NA4 2.87 150 DA4 2.74 135
NA5 2.94 175 DA5 2.66 120
NB1 2.77 140 DB1 2.82 140
NB2 2.83 145 DB2 2.87 150
NB3 2.89 155 DB3 2.88 145
NB4 2.95 170 DB4 2.68 125
NB5 3.01 190 DB5 2.65 115
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Fig. 6 The result of slump test by FM
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Table 13 The result of air content test unit:%
FM Air FM Air
NA1 2.69 4.4 DAl 2.78 4.3
NA2 2.75 4.5 DA2 2.75 4.5
NA3 2.81 4.3 DA3 2.81 4.3
NA4 2.87 4.1 DA4 2.74 44
NAS 2.94 3.9 DA5S 2.66 4.6
NB1 2.17 4.2 DB1 2.82 4.2
NB2 2.83 4.0 DB2 2.87 4.0
NB3 2.89 4.2 DB3 2.88 3.9
NB4 2.95 4.0 DB4 2.68 4.5
NB5 3.01 3.8 DB5 2.65 3.8
Table 14 The result of compressive strength test (unit:MPa)
FM Strength FM Strength
NA1 2.69 24.9 DA1 2.78 25.1
NA2 2.75 25.1 DA2 2.75 25.0
NA3 2.81 25.2 DA3 2.81 25.2
NA4 2.87 25.3 DA4 2.74 25.3
NA5 2.94 25.0 DA5S 2.66 24.8
NB1 2.77 25.1 DB1 2.82 25.4
NB2 2.83 25.1 DB2 2.87 25.4
NB3 2.89 24.9 DB3 2.88 25.3
NB4 2.95 24.9 DB4 2.68 24.8
NB5 3.01 24.8 DB5 2.65 24.6
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