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Structure and physical properties of the earth crustal
material in the middle of Korean Peninsula : A study on
the prescription of standard test by mortar-bar method
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It has been well known that the alkali-aggregate reaction between the aggregates and cement paste
is one of the reasons of a concrete structure expansion. Because of a serious demage on the concrete
structure from the expansion, in many countries, the safety of the materials is checked in laboratory by
mortar-bar test and the upper limit of expansion in length is 0.1%.

The prescriptions are presented in the ASTM C227 and 490 of U.S. which has been intemational
currency and in the KS Handbook F2503, F2546 and L5107 of Korea published by Korean Standards
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Association. Both of the prescriptions are almost same in their contents. Actually, in the process of
preparing and measuring the mortar-bar according to the prescription mentioned above, it seems that
there are no problems for its own puipose but a few points are found to be improved upon the
methods to increase the accuracy for laboratory work as follows.

L. The prescription of blending ratio(aggregate, cement and water) should be noted by volume not by
weight.

2. It is unreasonable to measure the initial length of mortar bars after 242 hours at once regardless
the kind of aggregates.

3. It tmay bring about errors in calculating the expansion ratio under the condition of the denominator
value fixed as 254mm.

4. The measuring methods of specific gravity are selected according to the purposes but the pure
specific gravity displays the highest accuracy among them.
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Fig. 1. A section of mortar-bar. The studs are
buried at each end of the bar and swelling of it
is measured as the length between two studs.
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Fig. 2. Dial gauge(A) and its stand(B). Accuracy of the gauge is 0.00lmm and the
full length of measurement is up to 12mm.
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Table 1. Specific gravity and volume ratio of 23
rock and 10 mineral samples.

A3 [sG | | =aw |sc |
ratio ratio
rhyolite . | 2.62 | 1.26 || chert 264 | 1.25
q-por 2.65 | 1.25 || limestone| 2.71 | 1.22
granite 262 | 126 | dolostone| 2.85 | 1.16
andesite | 2.63 | 1.26 | tuff 2.49 | 1.33
diorite 279 | 119 | slate 260 | 1.23
basalt 284 | 1.17 || phyllite 279 | 1.19
gabbro 2.97 | 111 | schist 2.76 | 1.20
anorthosite | 2.70 | 1.23 || gneiss 2.76 | 1.20
sandstone | 268 | 1.24 | marble 274 | 1.21
shale 271 | 1.22 | quartzite | 264 | 1.25
siltstone | 2.71 | 1.22 || mylonite | 2.72 | 1.22
mudstone | 2.70 | 1.23 | calcite 271 | 1.22
qu 1 2.65 | 1.25 | biotite 291 | 114
qu 2 264 | 125 | pyroxene | 3.18 | 1.04
orthoclase] 2.48 | 1.33 hb 295 | 1.12
Ca-pl 2.70 | 1.23 | olivine | 3.31 | 1.00
muscovite| 2.83 | 1.17

qu 1 : crystal quartz
Ca-pl : Ca-plagicclase

qQu-por : quartZz porpryry
qu 2 : vein quartz
hb : hornblende
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Fig. 3. The length change of mortar bar at such
stages as dormant period (0H) - initial set - final
set (24£2H) - hardening(after 24+2H). Note that
there is no information about the exact final sett-
ing time of the each bar but the shrinking rates
of the bars checked at 24 hours are different each
other.
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Length change(AL})

Time
Fig. 4. The length change after final set. The
swelling of cement paste is increased continuous—
ly under water. The effect of water seems to be
same as it of water saturation.

F: final set, IW: in water, W: wet condition,
FD: first dry condition, D: dry condition.
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Fig. 5. An example of mould for mortar-bar paste. It is made of wood and 10
mortar bars are settled at once.
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Fig. 6. Flow cone(A), wet condition(B) and satur-
ated sturface-dry condition(B) of aggregates.
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Table 2. Comparison of the specific gravities(5.G.)
obtained by three different methods.
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pure surface~- dry

S.G. dry S.G. S.G.
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