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The current ASTM C227-90 is a prescription on the mortar-bar method. This recommends that
mortar-bars should be made using a mixing ratio by weight of 675 grams aggregate to 300 grams
cement, and their initial lengths should be measured in 242 hor-s. This method emphasizes that the
prepare sample mortar-bars and calculate expansion rates of them. This method requires constant G
‘values (effective gauge lengths) of denominator in the calculation formula, which are fixed either at 10
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inches or 250mm. This study, based on experimental approaches, reexamines the suggestions made by
those two prescriptions above and important results are summarized in the following.
1. Not only alkali-aggregate reaction but also interaction of interstitial and gel water are responsible
for expansion of mortar-bars, This requires partial modification of the current ASTM C227-90.
2. A mixing ratio by volume rather than by weight of aggregate to cement is recommendable for
measuring the amount of expansion resulting from alkali-aggregate reaction and from interstitial

water.

3. The method of when to measure initial lengths and how to calculate expansion rate suggested by
ASTM C227-90 and C490-93a should partly be modified for more accurate results.
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Fig. 1. Comparaiive expansion rate of morfar- bars
checked for 3 months. The welght of aggre
-gate in each moriar-bar is same.
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Table 1. Comparison of the expansion rates
L. L) caleulated by the equations
1 and 2 respectively.
ILx | Li | L, || L4 G’ Ly |Li-Le
(mm) |(mm)| (%) [[(mm){ (mm) | (28) | (26)
16476159121 0.222((5.889 | 254.445| 0.231 | -0.009
5.375(5.141 | 0.092|5.140 | 253.696 | 0.093 | -0.001
4786{4.70210.0334.6731253.229 0.045|-0.012
5.290|5.226 | 0.025((5.213 | 253.769 | 0.030 |-0.005
5.396 | 5.344 | 0.020((5.342 | 253.898 | 0.021 |-0.001
5.964 | 5.841 | 0.048((5.817 | 253.373 | 0.058 |-0.010
5.5005.355]0.0575.349 | 253.905 | 0.059 | -0.002
5.337|5.216 | 0.048 5,199 | 253,755 ( 0.054 [-0.006
Lx : data from Yoo, Shin-Ae(1997) Alaggregate
l.vein quartz 2.orthoclase 3.granite 4.gabbro 5.sil-
tstone 6.tuff 7.phyllite 8.gneiss
The abbreviations except Ly and L; are same as
shown in the explanation of equation 1.
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Table 2. Comparison of the dlkallaggregate
reaction with the expansion of

rmortar-bar,
Aggregate Re?;ot)lon Exp(a;r/:)smn Note
orthoclase 75.00 0.086
Ca-plagioclase| 72.36 0.101 *
vein quartz 67.85 0.173 *
crystal quartz 55.12 0.143 *
homblende 4769 0112 *
pyroxene 4425 0.079
caicite 3712 0.053
olivine 26.78 0.066
biotite 16.58 0.178 *
muscovite 10.00 0.215 *

%  Expansion > 0.1%. Data from Yoo, Shin-Ae
(1997)
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Fig. 7. Physical expansion rates of rock and
mineral samples under wet condition.
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