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The Study of the Supporting Design of the Rafter
in Japanese Wooden Pagodas

Tahk, Kyung-Baek

Abstract: This study investigates the supporting design of the rafter in 24 Japanese wooden pagodas
from A.D.645 to A.D.1392 and 2 Korean pagodas. The main process may be divided into 3 branches.
One is the numbers and the other is the members of the supporting design of the rafter. And the
last is the comparing with the supporting design of the rafter of wooden pagodas in Korea and
Japan. In first, the study about number is divided into lower level and upper level by the rafter level.
Wooden pagodas constructing in ‘Age of Baekbong (A.D.645~A.D.709)’ have 3 points of lower level
and 1 point of upper level. This is the minimal supporting design to prevent sliding of the inclined
member, rafter. After this time, the numbers in upper level were increased in wooden pagodas
constructing in ‘Age of Nara(A.D.710~A.D.783)". This status stood up in some times. In ones of ‘Age
of Heian(A.D.784~A.D.1185)’, the numbers in lower level were increased, too. I found the numbers
of the supporting design were the most in wooden pagodas constructing in ‘Age of Heian’. But some
pagodas had not the supporting point at the end of the rafter in this age. In ‘Age of Kamakura(A.
D.1186~A.D.1333)’, the new member called ‘Haneki’ instead of rafter was appeared to make stronger
for pagodas. And in the lower and upper level, the points were matched about 2 or 3 points. I think
this condition is the prototype about wooden pagodas in the Middle Ages in Japan. The adaption of
new member of the rafter’s supporting design was revealed the very confused conditions. But in
shortly, they were adapted to stability with efficiency. There are 10 members using in lower level and
5 members using in upper level. In most of all, the beam situated on the column called ‘Nokigeta’
and the ‘Four sky frames’ were adapted the most in lower level and 2nd column pillar panel in upper
level. Because the rafter is the inclined member, two points in lower level and one point in upper
were needed to prevent sliding. Therefore two members in lower level and one member were very
right position. Comparing this conclusion to the wooden pagoda building in Korea, the similarity and
the differences are existed at the same time. The differences of the roof-structure gives the similarity
in lower level about the supporting number, especially in pagodas bulding in ‘Age of Heian’. But the
cross-sectional area of members are larger in wooden pagoda building in Korea. And the design of
the upper level has the different one about the numbers and members of supporting of the rafter.
The conclusion is the supporting design about the numbers and members is showed different
situation by changing times and some points are very similar with Korean wooden pagodas.

Keywords: Japan, wooden pagodas, base refter, tail refter, cantilever
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