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Evaluation of Crack Control of Concrete using Limestone Coarse Aggregate
and Shrinkage Reducing Admixtures

Masanori Tsuzuki Masaki Sakai

Yasumichi Koshiro Takayoshi Hirata

Abstract

We tested shrinkage-reducing admixtures to evaluate their control of cracks in concrete; we measured not
only shrinkage but also the crack-generation time and the crack number of the concrete. The results, showed
that using limestone coarse aggregate and these admixtures, reduced the shrinkage strain of concrete. For a
uniaxial restraint specimen, the crack-generation time of concrete, when using limestone coarse aggregate and
these admixtures, was more than the time of concrete without these materials. For the restraint specimen of the
portal frame, which had actual-scale reinforcing steel inside, the crack number of concrete using limestone
coarse aggregate and expansive additive was less than that using sandstone coarse aggregates. This showed
that crack control using limestone coarse aggregate and these admixtures can be evaluated according to the
crack-generation time and crack number.
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Table 1 fHMAI#F K

Properties of Material

C  |[¥@RAIFUR A, B 3.16g/cm®
[LIRD, R :2.62¢/cm®

L |GIR AR, REHEE:2.70g/cm’

SA (BT R, FWEHEE : 2.66g/cm”

SB | RV AR, REHE:2.63g/cm’

SC |MEET R, R 2.71g/cm®

TA |2 AR, REFE:2.61g/cm’

TB |22l W, R :2.60g/ cm’

EX USRI K R, B 3,16/ cm®
I HEIIRA, RS AR T AT — L DT AFL R R

SR RUDTI ” iz ;
g, AT K BDO—E LT, %8 :1.00~1.03g/cm’
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Mixture Proportions
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TA55 930 | Ui
TB55 926 | K
L40 961 | Ak
SA40 10 | 178 | - | 445 | - | 734 [ 947 | AL
SB40 936
L65 961
SA65 65 | 178 | - | 274 | - | 875 | 947
SB65 936
EX10 178 -1 314 ] 10 s
EX20 - 304 | 20 JECI
55 827 | 947
SR6 172 6 324 - LZEes
EX10+SR3 175 | 3 314 | 10 oY
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Schematic of Shrinkage Strain from Demolding Time
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Schematic of Uniaxial Restraint Specimen
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Result of Uniaxial Restraint Test
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Fig. 5 BiMEFD> 5 OO A (R 182 °)
Shrinkage Strain from Demolding Time (Drying Age: 182 Days)
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Crack-generation Time
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Relation of Shrinkage Strain and Crack-generation Time
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Schematic of Restraint Specimen of Portal Frame
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Fresh Properties and Compressive Strength
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Shrinkage Strain from Demolding Time (Drying Age:189 Days)
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