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The self-compacting property of concrete as to specific gravity
and mixing proportion of lightweight coarse aggregate
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ABSTRACT

Lightweight concrete is known for its advantage of reducing the self-weight of the structures,
reducing the areas of sectional members as well as making the construction convenient. Thus the
construction cost can be saved when applied to structures such as long-span bridge and high
rise buildings.

However, the lightweight concrete requires specific design mix method that is quite different
from the typical concrete, since using the typical mix method would give rise the material
segregation as well as lower the strength by the reduced weight of the aggregate. In order to
avoid such problems, it is recommended to apply the design mix method of high performance
self~compacting concrete for the lightweight concrete.

Therefore, this study introduces a production of self-compacting concrete, PF-modified and
improved version of Nan-Su’s design mix method of self-compacting concrete.

Through a series of test mixes conducted during the study, the quality of the concrete at its
fresh condition has been evaluated per the 2nd class rating standards of self-compacting concrete
published by JSCE, especially focused in its fluidity, segregation resistance ability, and filling
ability.
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Items |  Gmax Specific | Absorption EM Organic | Unit weight | Percentage | Crushing
Types (mm) gravity (%) Y1 | impurities (kg/m') lof solids(%)| Ratio(%)
NG 20 2.72 0.80 6.72 - 1,695 62.3 14.6
LG 20 1.58 28.09 6.37 ~ 793 50.2 23.8
LGy 20 2.07 8.8 5.77 ~ 1,119 54.1 22.6
NS ~ 2.55 2.43 2.81 0.K 1,596 626 -
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Types | Mix | S/a | W/C LGY/ LG/ Unit Weight(kg/m®)
No. | (%) | (96) | (LGi+NGX%) | (LGANSN%) | W C NS | NG | LGl {LG2
Plain | 1 | 053] 038 0 - 175 | 460 | 861 | 810 - -
2 053] 038 25 - 175 | 460 | 861 | 608 | 117 | -
3 (053] 038 50 - 175 | 460 | 861 | 405 | 234 | -
Group 1
4 | 053 | 038 75 - 175 | 460 | 861 | 203 | 32 | -
5 | 053] 038 100 - 175 | 460 | 861 0 469 | -
6 |053| 038 - % 175 | 460 | 861 | 604 - 134
Group 2|—1—| 053 | 038 - 50 175 | 460 | 861 | 402.| - | 308
8 053] 038 - 75 175 | 460 | 861 | 201 - |83
9 [ 053] 038 - 100 175 | 460 | 861 0o | - le17
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Specific strength(MPa -cm*/kg)
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