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Self-immunity of dam concrete to alkali-aggregate reaction

CAI Yue-bo, DING Jian-tong, BAI Yin

(Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Alkali-aggregate reaction (AAR) of dam concrete is one of the decisive factors in the technical and economical
consideration of many large-scale hydraulic engineering projects, however, the current test standards fail to give an objective
appraisal of the impact of AAR on safety risk of practical dam structures. It is pointed out that the self-immunity of dam
concrete to AAR, is contributed to by some intrinsic characteristics of dam concrete such as alkali-reactive stone powder
brought in by manufactured fine aggregate with alkali-reactivity, air entrainment, and low volume ratio of cementitious paste to
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aggregates. This self-immunity was demonstrated by rapid mortar bar tests. The existence of 20% to 30% (by mass of binder) of

jilll3

alkali-reactive stone powder with a specific surface area between 358 mjf’kg and 812 m*/kg decreased by 41% —58% the AAR

expansion of mortar bars with potentially reactive sand-stone aggregate. An air content of 3.5% to 5% in dam concrete
mixture proportion of dam concrete should be developed and adopted
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corresponded to about 40% decrease of AAR expansion of mortar, This kind of self-immunity should be considered in the AAR

risk analysis of dam concrete in real practice, and thus performance-based test methods reflecting the characteristics of the
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Table 1 Chemical composition of cement

i %

i Pk Si0, Ca0 MgO Fe,0, ALLO, [0 Na,0 R;O SO;
K 1.41 21.67 6131 2.88 4.68 4.76 0.51 0.20 0.54 1.98
JIT CLR B A AR VA8 10 7R A o 4L, D (3) BAARETVEA FARPEE 3 BB T

HEBRIX RIS . S TEACR B R LE 2. £k
BIHARK I 10%, 20%, 30%, FRFERRAR
B NAKr s BT K& 2 0.54%, 48N NaOH
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Table 2 Replacement level and fineness of stone powder for the
AAR suppressing test
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Fig. | Suppressing effect of alkali-reactive stone powder on AAR
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Table 3 AEA dosage and the air content of mortars

.. AEA &5, . AEA F la
M BWY % e BRI%  R%

A0 0.00 20 | JIA-1 0.01 41
SIA-1 0.01 35 | JIA-2 0.02 6.3
SJIA-2 0.02 83 | JIA-3 0.03 7.4
SJIA-3 0.03 128 | MIA-I 0.01 17.6
HJA-1 0.01 45 | MIA-2 0.02 16.3
HIA-2  0.02 86 | MIA-3 0.03 18.3
HJA-3 0.03 13.7
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Fig. 3 Suppressing effect of air content of mortar on AAR
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