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Abstract New Korean-style clay roof tiles have been developed with a focus on significantly reducing
the roof's weight while maintaining the strength, absorption rate, and freeze durability. The backflow of
rain water through the gaps between roof tiles is prevented by employing baffles and a groove to
accelerate water flow. With the new roof tiles, dry construction of a roof is possible without requiring
soil. By using the dry construction method with the new roof tiles, a reduction in roof weight of more
than 80% is possible compared to the conventional wet construction method with soil. In the case of
a traditional Korean-style house with a building area of 99 square meters, the roof weight can be
reduced from 135 tons to 24 tons. The new tiles satisfy the KS requirements and are more than 30%
lighter than traditional roof tiles. A roof constructed using the new tiles showed no water leaks when
exposed to typhoon-class winds with speeds of 17 m/s and 200 mm/h of rainfall, which is 60% higher
than the Korea rainfall record. The new roof tiles also have advantages of economic efficiency,

workability, maintenance, and aseismicity compared to previous Korean-style roof tiles.

Keywords : Korean-Style Clay Roof Tiles, Dry Construction Method, Wet Construction Method, Water Stop
Baffle, Groove, Lightweight
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Fig. 1. Traditional Korean-style clay roof tiles
(a) Female tiles (b) Male tiles
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Fig. 2. Traditional Korean-style clay roof construction-
wet method (a) side view (b) cross-sectional

view
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Fig. 3. Korean-style clay roof construction-dry method
(a) side view (b) cross-sectional view
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Fig. 4. Water leak in Korean-style clay roof
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Fig. 5. Water leak due to splashing of water in old
Korean-style female roof tiles
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Fig. 6. Prevention of splashing water leak using
baffles in new Korean-style female roof tiles
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baffle

baffle

Fig. 7. Arrangement of baffles in new Korean-style
female roof tiles

connection
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Fig. 8. Connection of old male tiles in Korean-style
roof

baffle baffle

connection

Fig. 9. Connection of new male tiles in Korean-style
roof
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Fig. 10. Water flow path on inclined Korean-style
roof (a) no edge cutting (b) edge cutting
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Fig. 11. Drawing of a new Korean-style roof tiles
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Fig. 13. New Korean-style female clay roof tiles
(a) front (b) back
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Fig. 14. New Korean-style male clay roof tiles
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Fig. 15. Roof constructed by dry construction method
with new Korean-style roof tiles
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Table 1. KS specification test results for new roof tiles

Spec. Unit KS requirement| Test Results
Maximum
bending load N above 2,800 3,277
frost P/F PASS PASS
resistance
Absorptivity % below 9 4.7
Appearance No P/F PASS
and size
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Fig. 16. Drawing of water infiltration test apparatus
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Fig. 17. Water infiltration test apparatus

Table 2. Water infiltration test result at 200mm/h
rainfall and 17m/s wind speed(O No leak,

® leak)
roof slope old Korean-style New Korean-style
(degree) roof tiles roof tiles
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