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Mix Design of High Performance Concrete Using Maximum Density Theory

Seung-Han Lee"* and Yong-Wook Jungl)
"Dept. of Civil Engineering, Keimyung University, Daegu 704-701, Korea

ABSTRACT In recent years the field application of high performance concrete has been increased to improve the quality and
reliability of concrete structures. The mix design of the high performance concrete includes the 2 set-off mixture theory of mortar
and coarse aggregate and that of paste and aggregate. The 2 set-off mixture theory of mortar and coarse aggregate has a problem
of having to determine its value through repeated experiments in applying the theological characteristics of mortar. The 2 set-off
mixture theory of paste and aggregate has never been applied to high performance concrete since it doesn't take into account the
relationship between optimum fine aggregate ratio and unit volume of powder nor does it consider the critical aggregate volume
ratio. As the mixture theory of these high performance concretes, unlike that of general concrete, focuses on flowability and charge-
ability, it does not consider intensity features in mix design also, the unit quantity of the materials used is determined by trial and
error method in the same way as general concrete. This study is designed to reduce the frequency of trial and error by accurately
calculating the optimum fine aggregate ratio, which makes it possible to minimize the aperture of aggregate in use by introducing
the maximum density theory to the mix design of high performance concrete. Also, it is intended to propose a simple and rea-
sonable mix design for high performance concrete meeting the requirements for both intensity and flowability. The mix design pro-
posed in this study may reduce trial and error and conveniently produce high performance concrete which has self-chargeability
by using more than the minimum unit volume of powder and optimum fine aggregate with minimum porosity.

Keywords : maximum density theory, high performance concrete, mix design, minimum porosity, critical aggregate volume ratio
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Table 1 Chemical composition and physical porperties of binders

lassficats Dens: Fi N ” Chemical composition (%)
icatior )
assfication | - Density | Fineness (entg)| lg-loss (%) =7 ALO; FeO, Ca0 MgO SO,
OPC 3.15 3,169 1.03 229 5.57 3.4 64.1 2.85 0.6
FA 2.67 3,024 436 58.5 23.4 - - - -
CS 2.72 5,503 4,90 57.4 12.8 9.8 4.7 24 -
Table 2 Physical properties of aggregates
Classification Density Absorption (%) FM. Ratio of absolute volume (%)
Fine aggtregate 2.56 1.22 2.54 -
Coarse aggregate 2.65 1.25 6.64 59.6

Table 3 Properties of admixtures

Classification Characteristic Main component Density pH
Super plasticizer Dark brown (liquid) Polycarbonic acid 1.25+0.05 8515
Viscosity agent White (powder) Cellulose 1.0240.02 7+0.1

Air entraining agent Soft yellow (liquid) Rosine - 1+0.005
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