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Development of A High Reliability Concrete Production System(Part 3)
—Verification for Quality Stability of Concrete Using Immersion Batching of Fine aggregate —

Ryuichi Chikamatsu Shigeyuki Sogo
Abstract

The control of concrete quality begins with precise measurement of the specified quantities of materials
before production. Production systems currently in use generally assume that aggregate isin a moist condition
and require measurement of surface moisture to correct the water content. However, there is no easy way to
precisely and quickly measure the surface moisture of fine aggregate in most production systems. To solve this
problem, the authors have devised an "immersion batching” method for fine aggregate, in which aggregate is
immersed in water before being batched in a wet condition. This enables the precise quantities of water and
fine aggregate to be calculated independently of fluctuating levels of surface moisture. This paper describes
practical equipment that can be used for this new batching method. This equipment has been applied to a
concrete mixing batching plant for dam concrete on site. Results of quality confirmation tests on concrete
made using this method are also reported.
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Fig. 1
Concept of Immersion Batching of Fine Aggregate
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No.63 4 Outline of Each Immersion Batching Method

Table 1
Variety of Immersion Batching of Fine Aggregate
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Outline of Immersion Batching with Fine Aggregate Batching Steps of Immersion Method with Fine Aggregate
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Batching Equipments of Concrete Plant on Dam Site
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Fig. 6
Batching Equipments of Immersion Batching with a Part of Fine Aggregate of Concrete Plant on Dam Site
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Fig. 7
Batching and Mixing Time on Concrete Production System Using Immersion Batching of Fine Aggregate
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Table 2
Mix Proportions of Concrete for Verification of Immersion Batching System on Concrete Site Plant
kg/m
W/(C+F) s/a
(mm) (cm) ( ( ( C+F S G G G A A
80 30+ 10 | 35+ 10 555 26.0 119 214 | 538 816 323 393 | 236 | 161
80 50+ 10 | 35+ 10 55.0 26.0 126 229 529 803 318 387 | 253 | 115
40 120+ 25| 50+ 1.0 51.0 40.0 162 317 715 - 602 | 472 | 350 | 1.27
40 8.0+ 25 | 45+ 10 61.0 38.0 158 260 | 709 - 639 532 | 287 | 086
B 2.88g/cm Al) (A2)
2.67g/cm 2.68g/cm 1 80-40mm 2 40-20mm 3 20-5mm
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Comparison of Concrete Qualities Using Each Batching Method
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Surface Moisture of Sand by Immersion Batching
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Fig. 10
Verification Result of Concrete Qualities
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Compressive Strength Results of Concrete
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Dynamic Batching Errors of Water and Fine

Aggregate
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Fig. 13
Water Content and Breakdown on Each Batching
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Fig. 16
Elapsed Transition of Surface Moisture of Fine Aggregate

Fig. 15
Variation of Surface Moisture of Coarse Aggregate
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Table 3
Mix proportions of Concrete for Verification of Immersion Batching System on Concrete Site Plant
kg/m
W/(C+F) s/a
(mm) (cm) ( ( ( C+F S G G A A
40 12.0+ 25| 5.0+ 10 51.0 40.0 162 317 715 602 472 3.50 1.27
B 2.88g/cm Al) (A2)
2.67g/cm 2.68g/cm 2 40-20mm 3 20-5mm
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An Example of Slump Control Results An Example of Compressive Strength Control Results
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