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ASR DIAGNOSIS BY PETROGRAPHIC INVESTIGATION AND EVALUATION
OF MECHANICAL PERFORMANCE OF ASR DETERIORATED PRETENSIONED
PC BEAM

Jun TOMIYAMA, Kazuo YAMADA, Kazuo KANEDA, Shigeo IRAHA
and Takeshi OSHIRO

ASR diagnosis and evaluation of load carrying capacity have been performed on the pre-tensioned PC
beam which was cut out of a national high way bridge. The bridge was replaced lately after 25years ser-
vice due to ASR deterioration. Comprehensive investigations such as crack measurement, material
strength test, petrographic investigation, beam bending test have been performed on the deteriorated beam.

Cracks have been observed on all sides and the appearance has been classified as severe deterioration
grade. Petrographic investigation concluded that the reacted mineral was mainly reactive cristobalite con-
tained in andesite of fine aggregates and EPMA investigation found that the reaction seemed to be the fi-
nal stage. The late expansive ASR has been superimposed by cryptocrystalline quartz in coarse aggre-
gates and it is still in progress.

Deteriorated concrete cores with no visual crack have reduced only 10% of compressive strength com-
pared with design strength, but significant loss has been observed on the elastic modulus. The static bend-
ing load test on the deteriorated test beam showed 95% of design load capacity indicating that the visual
deterioration on surfaces has affected slight damages at this moment. But loss of bending rigidity has
been appeared on the deteriorated beam .after bending cracks have started.

This comprehensive study including the petrographic diagnosis and the appraisal on mechanical per-
formance of the deteriorated beam conclude that there is a possibility of ASR deterioration in progress
and further loss of mechanical performance though the beam had some margin for loading capacity at this
moment.
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