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Basic Study on the Mechanism of High Strength Development of Cement Mortar
by Autoclave Curing

Shin YAMAGUCHT*, Masami UZAWA™ *and Yoshinari ITO™**

The purpose of this study is to determine the mechanism of high strength development of high-strength concrete
secondary products by autoclave curing. Using hardened mortar after extended autoclave curing, investigation was
made on compressive strength, porosity, formation of hydrates observed by x-ray diffractometry and C-S-H
compositions by electron probe microanalysis (EPMA). The results showed that compressive strength was extremely
low when the amount of 11 A tobermorite formed was the maximum, and that the cause was the coarsening of the
internal microstructure due to the increase in total porosity with the increase in capillary porosity of 6 to 50 nm. This

was confirmed by the finding that compressive strength decreased with the lowering of C/S and the progress toward

excessive formation of the crystalline 11 A tobermorite.
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Table 1 Composition of mortar

Percentage (kg/m")
Vé](;)? S;f;df(ielie Water™ Cement izhnf: Ii:i:(riz Sand Waterreducer Antaiigo:riling
(%) W C SF Q S SP T
0 0.0 294.1
30 5 195 650 325 256.6 1300 19.5 39.0
10 65.0 219.0

% ! Including Water-reducer + Antifoaming agent



Table 2

Composition of paste

Percentage (kg/m”®)
f
W/C (_)_ added Water Cement Silica fume Quartz powder
(%) | Silica fume

(%) W C SF Q
0 0.0 528.3
30 5 390 1300 65.0 453.0
10 130.0 3779
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Fig.l1 Curing condition of hardened mortar
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Table 3 Strength developmenth value

Curing Compressive strength (N/mm?)
time
(hrs.) SF0% SF5% SF10%
3 129.2 | (100) | 134.7 | (100) | 1421 | (1.00)
10 1514 © 17 | 1617 | (1200 | 1716 | (121
50 | 1561 (21 | 1654 (29 | 1757 | (2
100 | 1628 = (20 | 1696 (126 | 1774 = (129
200 | 1693 (3D | 1760 a3 [ 1851 (130
300 [1700 (32 | 1868 (39 | 1730 (22
500 | 1465 ¢ (113) | 177.7 ¢ (132) | 1614 | (114)

() : Compared with the compression strength when
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Fig. 2 Relationships between autoclave curing
temperature and compressive strength
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