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STUDY ON CRACK MODELS CAUSED BY PRESSURE DUE
TO CORROSION PRODUCTS

Tomoaki TSUTSUMI, Manabu MATSUSHIMA, Yuji MURAKAMI
and Hiroshi SEKI

Two patterns of crack models have been observed depending on thickness of cover concrete ; when the
cover is thick, cracks propagate form reinforcements to concrete surface in the shortest path and when the
cover is thin, cracks develop diagonally and cause a spalling off concrete. Governing equations which can
explain the two crack patterns are presented based on elastic theory. The delimiting value of D/¢ which
distinguishes the pattens is found to be 3.0. ¢ is a diameter of reinforcement and D is 2¢,+ ¢ where £, is

a thickness of cover concrete.

Galvanic corrosion tests and pressure tests due to Expansive Demolition Agent are also conducted on test
specimens of D/$=1.67, 3.0, 7.67, 11.0 and 20.0. The specimen of D/¢=1.67 results in a spalling off of
concrete. For the other specimens, cracksruns along reinforcement vertically to the surface. From the
experiments, it is observed that the distinct crack pattern appears whether D/¢ is greater or less than 3.0.
The observation shows a good agreement with the theoretically obtained delimiting value. Furthermore
data obtained in situ shows a good agreement with proposed crack model, too.
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