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ABSTRACT

High-performance concrete (HPC) may be expected to differ from usual concrete with respect
"to shrinkage behavior, and it shows high autogenous shrinkage due to the use of very low
water-binder ratio (w/b) and various admixtures. Therefore, in order to minimize the shrinkage
stress and to ensure the service life of concrete structure, volumetric change of HPC should be
understood. In this study, small prisms made of HPC with w/b of 0.32 and blast-furnace slag
content of 0%, 30%, and 50% were prepared to measure the volumetric changes such as
autogenous shrinkage, drying shrinkage, and swelling under three different curing conditions. It
was observed that the concrete cured sealed condition showed only autogenous shrinkage while
the concrete let to dry condition at temperature of 20C and relative humidity of 60% during the
test period showed both autogenous and drying shrinkage. Moreover, the concrete exposed to
dry condition after 2-day water curing swelled and then started to shrink with age. The total
shrinkage (autogenous+drying) of this concrete was smaller than that of the concrete cured dry
condition, especially at early-age. Therefore, the early-age moisture curing is very effective to
control or minimize the volumetric change and its induced stress of HPC.
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Table 1 Chemical compositions of binder Table 2 Mix proportions of concrete
Chemical compositions (%) Mix | W/B Unit weight (kg/m®) Admixture
Materials type | (%) (Bxwt_%)
SiOg| AlO3| Fe03 | CaO | MgO{S03{LOI W | C|BFS|{ S G |HRWR| AE
orC 525 - 672 1981 | 1.00 |0.018
Cement |203| 60 | 3.1 |628) 29 |201204| "ppo3y | 32 | 168|368 | 157 | 668 | 976 | 0.85 |0.018
BFS 316|146 | 04 1429) 21 |3.0(0.02{ | BFS50 2631 262 [ 665 | 9721 075 10.017
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Table 3 Slump, air content and compressive strength

of
[

2 o

Pl o

7

—

Mo

100 100

(-]
-

a

2

S
L

~100 4 Regime [

+200

w

a

=3
1

-300

-
-

Deformations {microstrain)
Deformations (microstrain)
&

H
L

Regime 11
400 4 400
-500 T T T T T 500 T T T T T
0 s 10 15 20 25 30 0 5 10 15 20 25 0
Age (day) Age (day)
(a) OPC concrete (b} BFS30 concrete

Fig. 2 Volumetric variations of concrete subjected to different curing conditions
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Fig. 2 Volumetric variations of concrete subjected Fig. 3 Drying shrinkage of tested concretes

to different curing conditions (continued)
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