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An Experimental Study on the ldentification of Alkali-Silica Reactivity of Crushed Stones (1)

of @ 4t = A T R A FT
Lee, Yang Soo Noh, Jae Ho Jaung, Jae Dong
Abstract

The damages due to alkali-aggragate reaction between the reactive silica constituents of the

aggregate and the alkalies in cement have been frequently reported since 1923 in America.
Recently, alkali-aggregate reaction, especially alkali-silica reaction, can be found all over the
area using crushed stones. This research was performed to identify the alkali-silica reactivity of
18 sets of crushed stones being used currently in domestic ready-mixed concrete plant as coarse
aggregates by petrollogical, chemical and mortar bar method. It is found that all the aggregates
used in this study are innocuous at alkali-silica reaction. Further study will be carried out with

some aggregates in more severe conditions.
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Fig. 1 Flow chart of experimental procedure.
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used in mortar

bar method.
(unit :

Chemical composition of cement

wt)

Si02 Fe203|Al203} Cal

MgO | SO3

ig. loss

22.30] 2.94 | 6.11{63.34

1.45] 0.22

3.03

% Naz0 :0.18%, K20 : 1.14%

Table 2 Physical properties of cement

used in mortar

bar method.

QtA ¢ |Blaine|-&4d (hr:min)

o (Kgf/cm?)

(%) |(cm2/g| 24 | 4

39 |7y |28

%

0.5 | 3,370| 2:43 | 4:49
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Fig.2 Location of sampling aggregates used in
the experiment.
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(unit @ wtx)
No.| H] & | F48&(%) No. |Si0z |[Fez03|Al203| Ca0 {MgO |S03 |Naz0|Kz0 Ig.loégw
1 2.66 0.93 1 172.94| 4.03112,21| 4,74{1.01{0.20}1.52|2.34] 0.81
2 2.60 1.12 2 |61.20| 6.35|17.15| 5.84(2.25(2.03{1.61(2.03| 0.46
3 2.62 0.47 3 |72.40] 3.83|13.72| 2.03(0.61{0.22{1.78(4.21{ 0.14
4 2.68 0.67 4 168.96] 5.49(12.31| 1.02|2.82{0.10|1.32(4.26| 0.13
5 2.55 2.48 5 {73.48]15.85( 2.12| 0,75/0.8110.14|1,72(3.81| 1,27
6 2.59 1.34 6 |71,24(16.51| 2.54] 0.51{1.15/0.10{2.12!{4.10| 1.238
7 2.59 0.90 7 {68.94{18.00; 3.05| 1,27{2,05|0.07{2.17{3.89| 0.30
8 2.59 0.70 8 |73.26(14.76] 2.32| 0.50|1.22|0.18{2.54{4.06] 0.76
9 2.64 2.04 9 |51.82|11.02{17.69| 8.00(8.27|0.00{1.8210.79| 0.20
10 2.65 2.09 10(49,30(11.06}19.45( 7.98|8.05(0.10{0.20{1.16| 0.78
11 2.72 1.76 11[40.45| 7.34]16.22(13.51]2.33]0.00(1.67{1.77| 15.74
12 2.60 0.75 12173.71| 2.43]15.18! 0.25|0.82{0,07(2.48(3.36] 0.65
13 2.70 0.63 13/67.75| 5.49|18,55] 5.9613.2010.74]1,79|2.15] 4.42
14 2.75 0.71 14159.30| 4.45{18.36] 5.53{2.44]0.05{1.84{2.09] 4.55
15 2.73 1.42 15[63.15] 5.08117.96] 5.08]2.55(0.09]1.57[1.67] 1.96
16 2.67 1.88 16(67.99| 2.62117.52] 1.50|1.42(0.47|2.02|4.15| 2.07
17 2.78 0.40 17)55.10) 6.65)17.55] 7.64]5.48]0.00)1.54)|3.25) 2.16
18 2.73 0,37 18| 2.69| 0,57 2,90146.55|4.04/0.00|0.18]0.60| 41.96
Table 5 X-ray diffraction results of each aggregate.
Mineral | Quartz Crl?to_ Felsdpar | Muscovite | Chlorite | Calcite etc,
No. balite
1 ® - O O A - Amphibole(A)
2 ® - O AN O -
3 ® - ® O AN -
4 ® - ® O O -
5 ® - ® O N -
6 ] - ® A A -
7 ® - ® ® FaN -
8 ® - ® N A
9 - AN O - - - 0livin(A)
10 - A O - - - Pyroxene(A\)
11 O - O - AN ®
12 ® - O - AN -
13 ® - O yaN A FAN
14 ® - Q N AN A
15 ® O - AN -
16 ® - ® VAN AN -
17 ® - ® O PaN - Amphibole( Q)
18 VAN - - JaN - ® Dolomite( )
Remarks, @ : Very strong (1000 cps upper) O : Medium (100~500 cps)
® : Strong (100~500 cps) A Weak (100 cps down)

Not detectable
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Table 6 The result of optical microscope analysis,
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Fig. 3 Chemical reactivity of aggregates in chemical method.
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Fig. 4 Length change of specimens in mortar bar method.
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