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ABSTRACT

The resistivity of cement paste and mortar for freezing and thawing was investigated for densifying the
structure of cement paste and mortar, slag, diatomaceous earth and fly ash as blending materials and
superplasticizer were used, and air entraining agent was added ts absorh the volume expansion by freezing and
thawing reaction. And then the specimens were subjected to freeze—thaw in water,

When both of air entraining agent and superplasticizer as additives were mixed to specimens, thoir freeze —
thaw resistance was enhanced by the air entraining effect and the water reduction effect,

When 40% of slag were added to cement, freeze—thaw resistance was especially excellent,

In addition, it was found that the specimens with blending materials were more influenced by curing pericds
than those without admixture. It is assumed that the curing periods contribute to exibit the potential hydraulicity

and pozzolanic reactivity of blending materials and to densify their texture.
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Fig.1. XRD patterns of blending materials.

Table 1. Chemical Compesitions of Blending
Materials, {wt.%)
} Si0, | AlO, | FesQs | CaO | MgO | Ig.loss
Slag | 34.66 | 15.25 | 1.00 | 40.80 | 7.10 | —0.30
Diat. | pocil 708t 1.9 | 112 065 | 5.69
earth
Fly | iogo | 24008 | 363 | 219 | 0.58 | .00
ash
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Table 2. Mix Proportions of Specimens.

gl &

?er No. S;_)ec Cem| Adonx Blending W/S|  Remarks
-les -ies [-ent| -ture materials
IDhatq
{OFG| AE | SP SlagearthF.a.
1 - |- 0.50
— W/C of
2 oo2| - 0.48 paste :
== 0.35
3|PM 0.05( - 0.46
4 0.08( - 144 .
Curing
1|5 Wo 01 -1-1-1|-10.42 time
14 days
6 - |10 0.45
7 - |20 0.42| Immersed
— M liquid .
8 0,08]1.0 0.42 w
9 0.0212.0 0.40
1 000 - (- -] - | -]0.40
2 100 - - - | 040 Curing
— — time :
3 a0 200 -1 -10.40
| =] — 14, 56, 91
4 (4] 0 - | - [0.40 days
n+—— P —0.05| -
5 a0 - 10 - ]0.40
6 a0 - 20 | - |0.41] Immersed
— — NI liqud :
7 90 b .4
— w
8 80 - - 1201044
1 wol - V- - -|-1t0.50
2 100 e RN ] Curing
= — time :
3 a0 200 -1 -10.4
— = 28 days
4 66 0l -1-]04
Mm—— M ——0.05)|2.0
5 ] -1 10| - |0.48
6 a0 - 12 -10.39| Immersed
— — liquid :
7 90 - - | 107041
— W
L] 80 - - 120043
P: Paste specimen M . Mortar specimen W : Water
AE . Air Entraining agent SP ! Superplasticizer
F.a | Fly ash
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Fig.2. Relative dynamic modulus of elasticity of

specimen (series 1) subjected to freezing and
thawing.
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