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An Experimental Study on the Alkali-Silica Reaction of
Crushed Stones
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Abstract

This study was performed to investigate the Alkali-Silica Reaction(ASR) of crushed stones
using chemical analysis, polarization microscope, XRD, chemical method(KS F 2545, ASTM C
289), mortar-bar method(KS F 2546, ASTM C 227) and Scanning Electron chroscope(SEM)
and Energy Dispersive X-ray Analysis(EDXA) of reaction products by ASR in the mortar bars
and to investigate the influence on alkali content and kind of added alkali to the ASR.

Test results show that one kind of domestic crushed stone is estimated as deleterious by
ASTM chemical method and mortar bar method, and reaction product is proved as alkali silicate
gel by EDXA,

Keyword : Alkali-Aggregate Reaction(AAR), Alkali-Silica Reaction(ASR), aggregate content,
alkali content, kind of added alkali, reactive aggregate, reaction products
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Table 1 The physical characteristics of aggregate
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Table 2 Experimental conditions of mortar bar test(series 1)

type of a;,gregdte AB,C : bDE
- B 1 04 06
NG ; 0 | 2.0 )
“agg. content (%P | 30.50,10( 250 | 192
 Na0eq(o) | 2.0 0
added alkall NaOH

Table 3 Experimental conditions of mortar bar test (series 2)

type of aggregate B
w/oQe ooy
A/CH* 2.

content (%M !
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added’ alkali grld KOH 0.8.1.2,
Nax() eq.(%;) i L6
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* aggtegatg ratio by cement weight

** used aggregate percentage in total aggregate content

109



U A

487 95

Table 2] tERd wheb gto] =
@zhe] — 42 W&
102 wigg skl o,
% HA2 A gsto]
IR pesmmumdi’} critical alkah~sﬂica
2 S Aste] ozhel — A wkg g w4
t}. Table 39] series 20 A AR&-%
, SFEh 2 series 19] A&7
}%'iﬂl e 7} kg0l Ay &
Barajel CHAZEA, o & B
o %, series 123oll A B2 Al z2kd
) b 2 A &S JYehle] srpe#
B wh& R ZEupe] sl #gh
o, CHAe A9, series 19
1 ] Mg Ale SrieEy
W3l sttt
Table 29} Table 3¢ drow 254X
2.54x28.58cme] REEMWIE A4t 40T,
RH>95%¢] WA X 4E& 7o H4gstdon, nE
Ejule] zo]a 3&-0 27wt} Zlo]E 2 et A
absl el mEE A FA] ARRE = d A Y
& Table 40 “FER ATt

,}1.9] }\]_ :_‘}

=T

8
U

SH.

Y

1 2E
=

[o}
\Oﬁ

47

[y m?L'
o
[«0

i
=
_\94 —1—‘
o
=]
&

[e]
go

R

o 1T
o

2

¢
*dlo

-
=}
e

[

w0 ®

=X
il
al

Table 4 Grading requirements

sieve size (mm)

- - weight %
passing | retained on
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3 B Fig.1 Result of XRD analysis of aggregates
Table 5 Chemical compositions of aggregates
(unit : wt.%)
comp. SiO. AL:Os FesOs Ca0 MgO SOs KO | NaO
agg. - . . i
A 50.92 19.76 13.74 7.33 418 - 1.43 0.13
B 53.62 11.58 15.87 8.09 6.55 0.13 0.57 2.30
C 50.94 19.42 13.43 6.82 382 0.11 1.75 3.04
B D 64.86 17.90 5.80 5.05 L4 0.31 0.06 | 0.13
B 68.60 16.50 | 2.65 2.03 1.09 0.39 0.10 | 0.3
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Photo. 7 Scanning electron micrograph and energy-disper-
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