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Mix Design of Lightweight Aggregate Concrete and Determination of

Targeted Dry Density of Concrete
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Abstract

The objective of the present study is to establish a straightforward mixture proportioning procedure for structural
lightweight aggregate concrete (LWAC), and evaluate the selection range of the targeted dry density of concrete
against the designed concrete compressive strength. In developing this procedure, mathematical models were formulated
based on a nonlinear regression analysis over 347 data sets and two boundary conditions of the absolute volume and
dry density of concrete. The proposed procedure demonstrated the appropriate water-to-cement ratio and dry density
of concrete to achieve the designed strength decrease with the increase in volumetric ratio of coarse aggregates. This
trend was more significant in all-LWAC than in sand-LWAC. Overall, the selection range of the dry density of LWAC
exists within a certain range according to the designed strength, which can be obtained using the proposed procedure.
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Figure 2. Regression analysis for compressive strength.
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Figure 4. Regression analysis for dry density of concrete.
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Appendix A: LWACS| HHEHMA o
A A EAUE(R =19 F3HT !
$=200 mm, f,=24 MPa, ~,,=1,550 kg/m’, v,
=0,035

ALE Hegaje] EA] ¢ Table ALl

Table A.1. Physical properties of lightweight aggregates

) Bulk Apparent Water
Maximum ) . . )
size (mm) density density absorption  Fineness
(kg/m?) (kg/m®) (%)
19 729 1210 19 6.56
4 832 1650 14 4.34
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