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B Abstract

Granite, andesite and diabase have been widely used for stone pillars in temples in Taiwan. However, the
evaluation of these rocks affected by fire disasters have been limited. This study attempts to develop criteria using
ultrasonic technology to evaluate the rocks affected by fire through heated to different temperatures in the oven.
The temperatures ranged from room temperature up to the maximum temperature of 1200 °C in 200 °C steps (200,
400, 600, 800, 1000, 1200), and cooling down to room temperature. Subsequent tests evaluated the variations
in: absorption; specific gravity; and wave velocities with temperature. The study also analyses the relationships
between compressive strength and heating temperature, and evaluates the relationship between the wave velocity
and the compressive strength. In the second part of the study, large-sized granite, /ong-shi stone and diabase,
used in traditional temples were tested for simulating the actual fire, to measure the variation between wave
velocity and strength. Comparing the differences between the laboratory tests and the actual fire damage tests,
the results show that although the outer layer of granite and /ong-shr stone in the actual fire damaged test caused
large pieces of stone to flake off due to uneven heating, ultrasonic technology and compressive strength results
confirmed that the internal stone was intact. Due to the small size of the diabase, the influence of uneven heating
was significant, and the fracture of the diabase into several small pieces cannot be compared with the results of
the laboratory tests.
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Tab 3. Relationship between compressive strength and temperature
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Tab 6. Evaluation for stone damaged under different temperatures
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Tab 7. Sizes of the actual fire damaged sample
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Fig 7. Positions of sample and thermometer
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Tab 8. Variation of velocities and compressive strength after fire damage
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Fig 9. Using granite destruction assessment criteria to evaluate the damage level of granite and long-
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