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The mechanical properties and durability of self-compacting
concrete according to the substitution ratio of lightweight aggregate
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ABSTRACT

Concrete structure is recognized as the universal structuring material for its outstanding
formability, economic efficiency, and strength development. However, as the ageing of field workers
and the deficiency of skilled workers due to evasions from 3D business have recently become the
major issues of the industry in Korea and as the materials are becoming more diversified and
complicated for today’s concrete structures are becoming higher, larger, and specialized, the need for
practicality of construction work based on new technology and new method has greatly increased.
In other words, the overall condition of today’s construction business requires researches and
developments on the self-compacting concrete for higher construction efficiency and quality
improvements and the high-strength lightweight concrete for concrete weight reduction and
reduction of area. Therefore experimental tests were performed as such compressive strength, dry
shrinkage and carbonation of self-compacting concrete.
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Tabie 1. Physical properties of aggregates

Items Grmax Density Absorption FM Bulk Density| Percentage Crushing
Types (mm) (g/cm®) (%) o (kg/m°) of solids(%6) | value(%)
RS - 2.55 243 2.81 1,677 62.6 -
NC 20 2.72 0.80 6.72 1,695 62.3 15
LS - 1.87 13.71 2.64 1,127 60.3 -
LC 20 1.58 "28.09 6.40 793 50.2 24
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Table 2. Mixture propertions of concrete

No. | S/a | W/C LC/(NC+LC) LS/(RS+LS) Unit Mass(kg/m"®)

9% | (%) (Vol, %) (Vol, %) W C RS | NC | LS LC
1 53 38 0 0 175 460 861 810 0 0
2 53 38 50 0 175 | 460 | 861 | 405 0 234
3 53 38 100 0 175 | 460 | 861 0 0 469
4 53 38 0 50 175 | 460 | 430 | 810 | 316 0
5 53 38 0 100 1175 | 460 0 810 | 631 0
6 53 38 100 2% {155 | 460 | 645 0 158 | 469
7 53 33 100 50 175 | 460 | 430 0 316 | 469
3 53 38 100 75 1175 ] 460 | 215 0 473 | 469
9 53 38 100 100 175 | 460 0 0 631 | 469
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Compressive strength (MPa)
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Fig. 3 Compressive strength at days
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Fig. 4 Density reduction and structural
efficiency of concrete
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Fig. 5 Dry shrinkage(Mix No. 1-5) Fig. 6 Dry shrinkage(Mix No. 6-9)
Table 3. Relationship of carbonation time and depth (Y = Cli-t)*%)
Mix LC/(NC+LC) | LS/(RS+LS) Regression Coefficient of )
No. (Vol, %) (Vol, %) equation determination(R")
1 0 0 Y = 0.336(t-1)°° 0.97
2 50 0 Y = 0414(t-1)> 0.96
3 100 0 Y = 04%5(t-1)*° 095
4 0 50 Y = 0.3780-1)°° 097
5 0 100 Y = 0454(t-to)°5 0.96
6 100 25 Y = 0.485(t-t)°° 0.9
7 100 50 Y = 0537( -t0)>° 097
8 100 75 Y = 0591(t-t)> 097
9 100 100 Y = 0.706(t-1)° 0.98
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