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ABSTRACT

Fluosilicate salts based hydration heat reducer(SWP-HR), used in this study, is composed of fluosilicate salts, soluble silica, aromatic
polymer condensate and nitrate salt based inorganic compound with latent heat property. Effects of SWP-HR addition on the hydration
heat and anti-crack property of cement mortar were investigated. Adiabatic hydration temperature and drying shrinkage length of
SWP-HR added cement mortar had a tendency to decrease compared to those of cement mortar without SWP-HR addition. Also, it
was confirmed through crack pattern experiment of plate-form specimen for elucidating crack-reducing characteristic that anti-crack
property of SWP-HR added cement mortar was improved.
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Fig. 1. Schematic diagram of SWP-HR manufacturing process.

Table 1. Physical and Chemical Properties of SWP-HR
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Fluosilicate salt Soluble SiO, Polymer

Nitrate comp.

pH S.G Appearance

< 60% <25% <10%

2.8~3.0 1.16~1.22 Light brown

Table 2. Physical and Chemical Properties of Cement

Physical $G Einenessz Setting time Soundness Compressive strength (kgf/cmz)
properties (Blaine, cm’/g) Initial (min) Final (h: min) (%) 3ds Tds 28ds
3.15 3,300 250 7:40 0.02 200 285 375
Chemical Si0, ALO; Fe,0; CaO MgO SO, Na,0 K,0 LOI F-CaO
composition (%)  20.6 6.1 3.1 62.4 2.3 20 0.14 0.88 19 14
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(a) filling of cement mortar in mold
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(b) measurement of hydration temperature

Fig. 2. Adiabatic mold for measuring hydration temperature of cement mortar.

(a) gauge (PMFL-60)
Fig. 3. Photograph for gauge and filling-up of gauge to concrete in drying shrinkage test.
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(b) filling-up of gauge to concrete
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Fig. 4. Specification of plate-form mold for measuring crack pattern of cement mortar.
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Fig. 5. Hydration temperature patterns of cement mortar with
adding ratio of SWP-HR. |
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Fig. 6. Change in length of cement mortar with adding ratio of
SWP-HR.
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Fig. 7. Change in drying shrinkage of concrete with adding
ratio of SWP-HR.
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(a)
Fig. 8. Photographs for crack patterns: (a) SWP-HR-0.0, (b) SWP-HR-0.5, and (c) SWP-HR-1.0.

Table 3. Quantitative Analysis for Cracks Formed on the Surface of Cement Mortar

Quantitative data

Specimen

Number % Length (mm) % Area (mmz) % Width (mm)

SWP-HR-0.0 48 100 23725 100 2017.2 100 0.1~2.0

SWP-HR-0.5 17 354 957.4 40.3 4106 204 0.1~0.3
SWP-HR-1.0[Fig. 8(c)]S SWP-HR-0.0[Fig. 8(a)]%} Y13k 4.4 B
Zlo|t}.
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