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ABSTRACT

The purposes of this research are to study deterioration and to formulate the equation for
prediction of deterioration of historical structures by 3% of sulfuric acid attack only. The
deterioration was tested for compressive strength and weight loss of brick having size of 6 x 15 x
3.5 cm, lime mortar having size of 5 x 5 X 5 cm’ and five bricks in stack bonded prism, and to
study a relationship between compressive strength and deterioration depth from exposure surface
and time. The specimens were closed 5 surfaces with epoxy for one side exposing. Then, they
were tested for compressive strength of brick having size of 5 x 5 x 5 mm’ at six layer depths and
mortar having size of 10 x 10 x 10 mm’ at four layer depths for a period of 24 weeks. There were
three cases of testing program; which were performed (1) natural deterioration process, (2)
accelerated deterioration process and (3) both natural and accelerated processes. From visual
observation, white crystal were found on specimen surfaces, and the results of chemical and
physical properties showed that the sulfur compounds and sulfate salts crystal were formed inside
specimens. The product detected in the experiment was similar to the ancient bricks which

gypsum (CaSO,2H,0) were found. For the natural deterioration process, the weight and



compressive strength of brick and lime mortar gradually increased, for prism, value was between
brick and lime mortar for both two tests; and for the accelerated deterioration process, the first 12
weeks, it can be indicated that weight and compressive strength increased but the both value
decreased after 12 weeks. In 24 weeks period of accelerated test, the deterioration trends of
compressive strength and weight loss of brick and lime mortar were quadratic equation model as
a function of exposure time, and the deterioration trends of both two tests of prism were linear
equation model as a function of exposure time. All equations from the tests can be used to predict
the initial deterioration of materials. Eventually, the most-deteriorated layer depth was exposured
surface. Thus, the deterioration of bricks and lime mortar depended on layer depth and exposure

time.



