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Table 1 Materials

Materials Type ?g%i’?; Mean(lcllIiflJ)neter
OPC — 3.16 About 15.0
Zeolite Li-EDI 2.12 About 6.5
Zeolite Ca 2.10 About 3.4

Table 2 Fresh properties of paste

Case Slump Flow Air content
(cm) (cm) (%)
blank 14.3 29.4 2.0
Li-EDI10 % 11.5 21.8 2.2
Li-EDI15 % 8.5 17.8 2.8
Cal0 % 13.7 27.3 2.4
Cald % 13.2 24.0 2.5

Table 3 Mix proportions of paste (Case1)

Case Zeolite type iizsggliﬂo% W?;ZZ?&Z c)ier
blank — —
Li-EDI10 % Li-EDI 10
Li-EDI15 % Li-EDI 15 50
Cal0 % Ca 10
Cal5 % Ca 15

Table 4 Mix proportions of paste (Case2)

Case Zeolite type Substitution Wate_r—binder
rate (Cx %) ratio (%)
blank — —
Li-EDI5 % Li-EDI 5
Li-EDI10 % Li-EDI 10 40
Cab % Ca 5
Cal0 % Ca 10
Load

Teflon plate
Cylindrical specimen for test

Fig. 2 Specimen of Fine pores solution extraction test
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Teflon sheet

Strain gauge

Fig. 3 Specimen of restrained ring test

Displacement gage Test piece(40 X 40 X 160mm)

Fig. 4 Specimen of Free shrinkage strain test

Test piece
e (40 X 40 X 160mm)

Thermocouple

Fig. 5 Location of Thermocouple installation

Test piece
(40 x 40 X 160mm)

Fig. 6 Specimen of bending strength test
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Fig. 7 Time course of lonic level in fine pores solution
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Fig. 11 Time course of the strain in Free shrinkage test
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Fig. 13 Time course of the hydration rate
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ABSTRACT : There is a report that the crack resistance of concrete improves by contents of the
alkali in cement few. When it mixes with the cement paste, an artificial zeolite captures the alkali ion
such as Na and K ions in cement. Accordingly, the purpose of this research is to examine the crack
resistance by an observation of the change in the density of the alkali ion in the cement paste that
mixes an artificial zeolite with the ordinary portland cement, and various experiments. Especially,
it pays attention to the ion exchange capacity for the zeolite to capture Na and K ion. In addition,
the influence that the zeolite gives to the cement paste is confirmed by measuring of the hydration
rate and measuring pore size distribution. As a result, it was able to be confirmed that the alkaline
metal in the paste was captured when the zeolite was mixed, and the crack resistance improved.
Moreover, it was able to be confirmed that the hydration rate rose when the zeolite was mixed,
and the pore structure shifted to the small diameter side. However, it is thought that not only the
influence of the alkaline metal but also the influence of the product quality etc. of the pore structure
and the hydration influences the crack resistance combining.

KEY WORDS : Crack resistance, Alkaline metal, Artificial zeolite, Fine pores solution, Free shrinkage
strain, Autogenous shrinkage strain
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