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ABSTRACT

The purpose of this study was to review application of ASTM C 1260 for cement matrix with flyash and lithium nitrate using reactive
aggregate. The experimental program included the accelerated mortar bar test (AMBT: ASTM C 1260) for the slate which was evaluated as
reactive aggregate by ASTM C 1260 at the previous study. The cement, which was substituted by 10, 20, 30% flyash containing less than 10%
CaO, could control ASR expansion. From the experiment applying lithium nitrate to control ASR, the mortar bar containing lithium nitrate
showed more than 0.1% expansion at 14 days. This is probably due to dissolution of lithium nitrate in NaOH solution during test periods. Thus,
it is necessary to adopt another test method to verify the control effect of lithium nitrate against alkali-silica reaction.
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Table 1. Chemical compositions of cement and
flyash (&%, 2006)

Compo-| Si0, |AL,05Fe,0; Ca0 IMgO| SO; | NaxOeq |Ig.loss
sition | (%) | (%) | (%) | (%) | (%) | (%) [K,0 [Na,0| (%)

0.98
Cement| 21.0|4.29|3.35 62.102.27 | 2.35 273
0.99/0.33
1,03
FlyAsh [70.70(17.80| 3.57 | 1.36 {0.84( 0.25 3.06
0.92/0.42

3.2.2. E2t0J0HAl

FetolofAls S BRIS S A HHE AL
2 CaO o] 1.36%ZM ASTM C 618 719 CaO
T 10% °l3t2 Fogol sigHet. Table 12 &2l
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Table 5. Expansion results by ASTM C 1260 with
flyash replacement percent

Specimen and Expansion Rate(%)

flyash content | 1 gay | 7 days | 14 days | 21 days
Control (0%) | 0.000 0.182 0.303 0.381
FA-5 (5%) 0.000 | 0.074 0.131 0.147
FA-10 (10%) | 0.000 | 0.025 | 0.056 0.052
FA-20 (20%) | 0.000 | 0.002 0.014 0.010
FA-30 (30%) | 0.000 | 0.000 0.017 0.003
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Fig. 2. Expansion results of slate mortar bar with
flyash replacement percent
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Fig. 3. Cracking on slate mortar bar with 5% flyash
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Fig. 4. Cracking on slate mortar bar with 10% flyash

Fig. 5. Cracking on slate mortar bar with 20% flyash
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Table 6. Expansion results tested by ASTM C 1260
with lithium nitrate content

Specimen and Expansion rate (%)

lithium nitrate | 1 day | 7 days | 14 days | 21 days
Control 0.000 0.182 | 0.303 0.381
LINO; 4g 0.000 0.159 0.202 0.238
LiNO; 8g 0.000 | 0.089 0.145 0.185

—- Control
-« L-4gr.
0.300% | @ L-8gr.
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S B
=
g 3
>

Time (days)

Fig. 6. Expansion results tested by ASTM C 1260
with LINO; content
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Table 7. Chemical analysis of flyash in Korea

Year | SiO; | CaO | KO | NapO |NaxOgq|Reference.

5470 | 290 | 093 | 049 | 1.10
70.70 | 1.36 | 0.92 | 0.42 | 1.03
2005 | 55.00 | 9.74 | 122 | 0.65 | 1.45 2
5820 | 277 | 098 | 0.46 | 1.10
53.10 | 582 | 1.05 | 057 | 1.26

2005 | 51.83 | 6.51 1.08 | 0.49 | 1.20 6
2005 | 58.12 | 259 | 142 | 0.31 1.24 1
2003 | 61.75 | 3.41 1.1 0.50 | 1.23 1

Aver. | 5793 | 439 | 1.09 | 049 | 1.20
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