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A Study on the Strength Properties of Mortar Under Various Types

and Contents of Accelerators for Freezing Resistance
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Abstract

When fresh concrete is exposed to low temperature, the concrete may suffer frost damage due to freezing at early ages and strength
development may be delayed. One of the solution methods for resolve these problems is to reduce freezing temperature of concrete by

the use of chemical admixture called Accelerators for freezing resistance. In this study, we investigate the effect on strength development

of cement mortar using accelerators for freezing resistance with the variance curing condition. As the result of this study, the mortar

using accelerators for freezing resistance show that continuously strength development in curing condition of -5C. And compressive

strength under the variance temperature condition was higher than constant temperature condition in same maturity.
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Fig 1. A general concept of accelerators for freezing
resistance(concrete thickness: 15cm,  concrete temperature: 15C)
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Table 1. Design of experiment

Variable Levels
W/C(%) 1 50
Mixed . . .
ratio(C:S) 1 1 : 3(weight ratio)
Kinds of 4 Water reducing accelerator
admixture K-product, S-product, B-product
Mixed Plain
1xe ¢ | 5 [Standard content of Accelerator
C;)(;lrtneir;tt?]r(t)e for freezing resistance(4 £ /C=100g)
1 Water reducing accelerator(0.3%/Cg)
Series Curing - o o
condition 3 5C, 0T, 5C(constant temperature)
Maturity
0, 4
(DD) 4 10, 20, 30, 40

Freezing temperature of mortar
(22,42, 6£/C=100kg)

Setting time

Chloride content

Compressive strength
(curing immediately after, 7, 28, 56day)

Experiment | 4

Kinds of . _ B
admixture 3 tPlain, K-product, B-product

2 Curing 5 5C~-5C, 0C~-10C
condition (variance temperature)

Series

Compressive strength

Experiment | 1 (curing immediately after, 7, 28, 56day)
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Table 2. Physical properties of cement

» . Setting Sound- Compressive
Specific | Blaine time(h:m) TLOI nléss | strength(kgf/af)

gravity | (cilg) T T Final | @ | ® [ 3D | D | 2D

3.15 3200 | 350 | 6110 0.7 0.05 195 | 293 | 397

Table 3. Physical properties of Fine agaregates

Specific | Finess { Absorption | Unit weigm Solid 75¢m
gravity | Modulus | ratio(%) (kg/ ) content(%L passing(%)

2.59 2.60 0.52 1,690 64.8 0.5

Table 4. Physical properties of Accelerator for freezing resistance

Main Specific Freezing
Agents | Maker composition | gravity(207C) pH Temp.(C) Shape | Color
water
: " . .| dark
reducing H | Naphthalin 115 - - liquid
accelerator | + brown
Inprganic I - 02 L. dark
e K cg:gé)og:;‘d 1327136 less than -30 liquid brown
! Inorganic
for freezing| S | nitrogen | 1404003 |, 02 30| tiquid | 2
resistance compound €8s than rown
Inorganic ~ 0.2 B .| light
\j nitrogen urea| 1327136 less than 30 liquid yellow
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Fig 2. Freezing Temperature of Accelerators for freezing resistance
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Fig 3. Freezing temperature properties of mortar
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