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Effect of Environmental Conditions on Expansion of Mortar-bar
by Alkali-Silica Reaction
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ABSTRACT

The possibility of ASR(alkali-silica reaction) for coarse aggregates had known to be low up to recently in Korea. But the distress of ASR
was identified and reported by ASTM C 1260 test. The purpose of this paper was to identify the effect of environmental conditions on length
expansion of mortar-bar by alkali-silica reaction with KS F 2546 and ASTM C 1260 test. The results of this stdy were as following; The result
of KS F 2546 test for five kinds of aggregates shows that all of them are non-reactive. But that of ASTM C 1260 test shows that all of
aggregates except Andesite-2 are over possible reactive because of environmental condition such as external alkali ion by 1IN NaOH, high
temperature and humidity. The result of variety of NaOH concentration on ASTM C 1260 using Siltstone indicates that length expansion rate
increases highly as NaOH concentration increases. And, comparison results of KS F 2546 for Siltstone with that of 0.00N NaOH experiment
indicates that length expansion rate increases as temperature and humidity increases.
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H 1. Physical Properties of cement

EOff'Setﬁng(,htm) Compressive strength(vPa) Blain.
| initiahc| o finel | 3-day | 7-day | 28day | (cm¥g)
oPC 260 7:00 30 42 58 3,400 0.02 1.02 3.15

3 2. Chemical compositions of cement

| caowr | wgor
OPC 21.54 5.60 3.38 62.59
H 3. Lithological properties of coarse aggregates
* CompositionType | ‘Si0; | AOz | TiOp | Fe,05| MnO | MgO | CaO | NawO | KO [R5,
=
(Siltstone) 6048 | 1961 | 085 783 | 005 | 176 | 038 | 0.82 | 379 | 015 | 364 99.34
ol
! 5466|2277 069 | 951 | 0.05 | 152 | 041 | 037 | 495 | 0.26 | 497 99.36
(Mudstone)
TEHAREEIY
(Felsic vitrio tuff) 7304|1430 | 016 | 176 | 003 | 072 | 072 | 0.72 | 0.73 | 5.07 | 0.05 99.67
SrAkt—1 99.3
(Andesite—1) 69.35| 15637 | 033 | 200 | 003 | 088 | 2.01 | 404 ; 405 ) 0.08 | 118 33
Bt 54,32 | 16.80 8 0.2 2 01 | 047 | 520 99,98
(Andesite-2) . . 117 .16 21 | 315 | 426 | 524 | 1. . . .
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H 4, Mortar mixture design for KS F 2546 test

Type " Content

Water 141+1mL

Cement 30019

Fine aggregate(Absolute dried) 675+1g

X 5. Grading requirment for KS F 2546 test

Sieve size(mm)
- Mass(%)
Passing Retained on
5 25 10
25 1.2 25
1.2 0.6 25
0.6 0.3 25
0.3 0.15 15
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¥ 6. Grading requirement for ASTM C 1260 test

Sieve Size(mm)
Mass(%)
Passing Retained on
4.75(No.4) 2.36(No.8) 10
2.36(No.8) 1.18(No.16) 25
1.18(No.16) 0.6(N0.30) 25
0.6(N0.30) 0.3(No.50) 25
0.3(No.50) 0.15(N0.100) 15
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13 1. Comparator length reading
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B 7. Expansion result for types of aggregates by
Ks F 2546 test

PercentEXpé sic
0-d | 14-d | 28-d|56-a

Types of Agg.

Siltstone  [0.000] 0.011/0.014|0.018]0.007|0.009| 0.01

Mudstone 0.000|0.004/0.004| 0.011]0.004/0.010| 0.011

Felsic vitric tuff|0.000|0.007(0.014|0.014|-0.014/0.007|0.004

Andesite—1 |0.000{-0.0020.000|0.007|-0.018;0.002| 0.011

Andesite—2 0.000/0.002|-0.002/0.000[-0.028/-0.009|-0.025

3.2, ASTM C 1260 Algda} & nF
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H 8. Expansion result for types of aggregates by
ASTM C 1260 test

Types of Agg. o~day | 7-z
Siltstone 0.000
Mudstone 0.000

Felsic vitric tuff | 0.000

Andesite—1 0.000
Andesite—2 0.000
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¥ 9. Comparison of reactivity for types of aggregeates
between KS F 2546 test and ASTM C 1260 test

Evaluation of Alkali-silica reactivity
K8 F- 2546 test ASTM C 12680 test

non-reactive reactive

Types of Agg.

Siitstone

Mudstone non—reactive reactive

Felsic vitric tuff
Andesite—1
Andesite—2

non-reactive possible reactive

non-reactive possible reactive

non-reactive non-reactive
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i 10, Difference of environmental conditions between
KS F 2546 test and ASTM C 1260 test

Name
KS F 2546 test | ASTM C 1260 test
Content
Type of test Mortar-Bar Mortar—Bar
Testing Expansion Expansion

Type of Particle | Fine or crushed coarse | Fine or crushed coarse

Size of specimensimm)| 25.4X25.4X254 25.4X25.4X285

Temperature(C) 38+2 80+2

Alkali content(%

NayOeq) L+ above 0.6% UL: immersed in
Lo Limit Nay0,q 0f cement 1IN NaOH
UL: Unlimited
. Specimens is over immersed in NaOH
Humidity water between .
. . solution

25mm in container

Reactive if

expansion>0.1%

Criteria after 6months Varying in the
{Reactive if range of 0.1~0.2%
expansion>0.05%
after 3months)

Time emonths l4days
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E 1. Expansion results for Variety of NaOH
Concentration on ASTM C 1260 test using the Silistone

Percent Expansion
Concentration of NaOH

O~day.@ 7—day. |14—day’| 28-day
1.00N NaOH 0.000 | 0.350 | 0425 | 0.568
0.75N NaOH 0.000 | 0179 | 0.271 | 0.351
0.50N NaOH 0.000 | 0.067 | 0.133 | 0.165
0.25N NaOH 0.000 | 0.032 | 0.046 | 0.049
0.00N NaCH 0.000 | 0.028 | 0.028 | 0,035
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