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Development of Ultra-Lightweight and High-Strength Precast Concrete Curtain Wall
— Properties of Ultra-Lightweight and High-Strength Concrete ——

Haruka Ogawa  Yasuyoshi Nagai
Takeshi Kawachi Tsuneo Yamaguchi

Abstract

The objective of this study was to develop an ultra-lightweight high-strength precast concrete curtain wall
without need to use specialized manufacturing techniques. Ultra-lightweight concretes (ULC) with densities in the
range of 1.2-1.5t/m* were made using two ultra-lightweight inorganic coarse aggregates and fine expanded
polystyrene beads. Compressive and splitting-tensile strength, Young’s modulus, bond between concrete and
steel reinforcement, drying shrinkage, resistance to the freezing and thawing cycling, and carbonation of ULC
specimens were determined. The following results were obtained: 1)The compressive strength at 28 days varied
from 270 to 460 kgf/cm?, and the target compressive strength (200 to 350 kgf/cm? at 28 days) was reached. 2)The
bond between concrete and steel reinforcement is equal to, or even better than, that of normal density
concrete(NDC). 3)The drying shrinkage was smaller than that of NDC. 4)The resistance to the freezing and
thawing was related to the type of aggregates. 5) The resistance to carbonation was very high.
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