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Comparison of Alkali-Silica Reactivity for Mortar Bar and Concrete Prism Specimens

Using Crushed Aggregates in Korea
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ABSTRACT

PURPOSES : The purpose of this study is to compare the alkali-silica reactivity for mortar bar and concrete prism specimens using crushed
aggregates of 5 types in Korea. And the alkali-silica reactivity for those aggregates are measured by chemical test method.

METHODS : The alkali-silica reactivity for those aggregates was measured by chemical test method of KS F 2545, mortar-bar test of KS F
2546, accelerated mortar-bar test method of ASTM C 1260 and concrete prism test method of ASTM C 1293, relatively.

RESULTS : The alkali-silica reactivity for those aggregates was verified by chemical test of KS F 2546 and accelerated mortar-bar test of
ASTM C 1260. However, it was not by mortar-bar test of KS F 2546 and concrete prism test of ASTM C 1293.

CONCLUSIONS : The above results showed that relationship among the four test methods were very low. The results from 3 types of test
methods using cement-aggregate combinations appeared to be different. Because the environmental conditions of test methods for measuring
the alkali-silica reactivity such as equivalent alkali content(external source), humidity, temperature, and times were different though the
aggregates were same. Moreover, alkali-silica reactivity showed the biggest impact when alkalis were supplied form outside and exposed to
environmental conditions. The accelerated mortar-bar test method seems to be most appropriate test method for concrete structures exposed to
alkali environment.

Keywords
alkali-silica reactivity, KS F 2545, KS F 2546, ASTM C 1260, ASTM C 1293

Main Author : Kim, Seong Kwon, Researcher International Journal of Highway Engineering

Department of Civil Engineering, Kangwon National University, http://www ksre.orkr/

ChunCheon, 200-701, Korea .

Tel : +82.33.250.6240 Fax : +82.33.255.6241 ISSN 17387159 (Print)

email : kimskwon@kangwon.ac.kr ISSN 2287-3678 (Online)

1. M2 e 2ol St ol FAE o= Sh W Al

1.1. =2 Eo} Ixjo] IR o] Lk why a3 uke A4
=)

o
Hl
H-|
Hu
o
o
i
AHO
ligal

5 |- H143 M55 93



ol = 1990 2R7HA= =]
Ay @ s4eta Wyl mEElE B o9 ol

1993]. &4 19909
HEE2 B uHogr oH dhe X oxj

pN et al.,
o=
ol EAE 2]’ ]O}@X]”P[Yoon J.H., et al.,1994] &3
E Z
SIS 20039 AR THER BaRE B T
7ol e -4 e|7h vh3-o o3t uls AbE7} HarEQd
tHHong,S.H., et al., 2003].
gletd vyl m2gt2 B "o g Iy A A
of thgt dzel-dejzt % B7h A3t A7 A A
Az o 2A B R F o Aol W Ao R
e THLee,J . H., et al.,1993; Yun,K.K., et al.,
2009; Yoon,J. H., et al, 1994]. =3t Z=2E=2 3 5
HogL "k Ao] oul ZA|7F 24 EEE}E B ouhd
M= BEgAd0] Sl Ao® BAECH[Jun,S.S,,
et al., 2003] &2 R ZEl2 & 9y X—*.%?l 21 =
1 JHH AN E B0l e EAE o gelst
AoHYun,K.K., et al., 2008; Hong,S.H., et al.,
20061. 131‘% t—ﬁLlH JH“ ELZHE o w A% A

—F—__:‘ T oH=E “1 [¢] =
3 AT AR Aol
wpebd] B =Rl i Tl A4 B drel-4
73S Bk Slstel] SlebAl W 2 meeke
¥ s Bastel 2agE 45 PHe HA8sgo
¥

YR ddoly HE S e R By 4 e =
detet, de]-=A B2 Fig. 13} o] AHIE(E
© 232E) Wil EAsY eFRRE FdEE
&z ol&(Na', K' )] TAll 23] 3l ks
B(EHeH o Ebd AJHl) del7tet shstaom vt
ot M2 A=A A)S FdstL Y &
Z=7hEor ot vhgo] HXldEH. Add WA A
< S8 SOt WSt 2A2E FxEd 49
A7) e Aeolle F2E Y 7FsE7HA W

25k7 ek,

Fe-BA W F GBe-Helrk w3 o o
o) A7 AR OR 1Y gol wusgon Ui
At dgel-det weg 2agEe o 75

HAtHGraham West, 1996], E3t &Zta]-Alg7o|E
Wheh g -ghald whgol gt e Al g
Hag Ao gyfste] dze-FA W2 BAAEHo R
S -Ae)7t vgE <
% 19304t ml=toflA Hx2 B
A2 ZA ] g AA v AlEHE
oﬂ A= o] k. ol A= A AAH R FHL s}
A AHEE L )= ASTMS A-8-31o] 19821 3}5HA]
Hyl n=2el2 B vl 19934 JISE &85t Al
H

20069 =40 Aldle A8 a2 E o] Al

=3l

Reactive Minerals

= Amorphous silica

» Cryptocrystalline quartz
» Strained quartz

= Tridymite

'+ Crisobalite

= Opal

» Volcanic glass

Temperature

Reactive
Silica

Sufficient
Moisture

Sufficient
Alkalies

Sufficient Alkalies Sufficient Moisture

» Portland cement
» SCMs

= Aggregate

o Chemical admixtures
» External sources
(seawater & de-icing salt)

» External sources

Fig. 1 Condition to Cause AAR
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Table 1. Standard Test Methods

Type Cement-Aggregate -
Aggregate Combination e i
|dentification
Method Mortar Concrete

Standard| KS F 2545 | KS F 2546 | KS F 2585 |ASTM C 856

Test | JIS A 1145 | KS F 2825 |ASTM C 1293| Los Alamos—
Method |ASTM C 289| JIS A 1146 |RILEM AAR-3|Staining Method
ASTM C 295| ASTM C 227 |RILEM AAR-4|(Powers, 1999)
RILEM AAR-1|ASTM C 1260
RILEM AAR-2
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Table 2. Chemical Composition of OPC
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Table 3. Lithological Properties of Aggregates

Composition| g0, | ALOs | TiO, | Fe03 | MnO | MgO | CaO | NayO | KO | P05 | LOI | Total

Type (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (wt.%)
Siltstone 60.48 | 19.61 | 085 | 7.83 | 005 | 176 | 038 | 082 | 379 | 015 | 364 | 99.34
Mudstone 5466 | 2277 | 069 | 951 | 005 | 152 | 041 | 037 | 495 | 026 | 417 | 99.36
Felsic vitric tuff | 73.04 | 1430 | 0.16 | 176 | 0.03 | 0.72 | 072 | 072 | 073 | 507 | 0.05 | 99.67
Andesite-1 | 69.35 | 1537 | 0.33 | 200 | 003 | 088 | 201 | 404 | 405 | 008 | 1.18 | 99.33
Andesite-2 | 5432 | 16.80 | 117 | 816 | 021 | 315 | 426 | 524 | 101 | 047 | 520 | 99.98
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Table 4. Requirment of Aggregate for ASTM C 1293

Sieve size (mm)
Mass (%)
Passing Retained on
19.0 12.5 33
12.5 9.5 33
9.5 475 33
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Table 5. Result of Test Methods for Aggregates, Respectively
Test Method Result of Test Methods
Aggregate Cement-Aggregate Combination (Expansion of Length)
Chemical Method Mortar—Bar Method Concrete Method

Type of Agg. KS F 2545 KS F 2546 ASTM C 1260 ASTM C 1293

Siltstone possible reactive non reactive reactive non reactive

Mudstone possible reactive non reactive reactive non reactive

Felsic vitric tuff possible reactive non reactive possible reactive non reactive

Andesite—1 reactive non reactive possible reactive non reactive

Andesite—2 reactive non reactive non reactive non reactive
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Table 6. Differences

of Test Conditions Between Test Methods

Test Methods
KS F 2545 KS F 2546 ASTM C 1260 ASTM C 1293
Contents
Type of test Chemical Mortar bar Mortar bar Concrete prism
Testing Aggregate Expansion Expansion Expansion
) Fine or ) ) )
Type of particles crushed coarse Fine Fine Coarse or fine
Size of Sample or 254X 254X 254 25.4X25.4X285 75X75X285
specimen(mm)
Alkali content
(% Nay,Oeq) L; Nay,Oeq of UL; immersed in o
; +
L=Limited cement 1N NaOH solution i 1.25%(+NaOH)
UL=Unlimited
As closed to 100%
as possible(reactor)
Put specimens or
Humidit between 25mm Immersed in Wrapped in damp
Y upper water NaOH solution cotton cloth and
in container further double
wrapped in
polythene
Temp.(C) 38+2C 80+2C 38+2C
0.1% 0.2% <
Criteria Sc/Re © 652/) 0.1%~0.2% 0.04%
mUR <0.1%
Time 2days 6months(3months) 14days 12months
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