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ABSTRACT

A Study on the Proportion System in Korean Traditional

Wooden Architecture

Sung, Dae Chul
Advisor : Prof. Park, Kang—Chul, Ph.D.
Department of Architectural Engineering

Graduate School of Chosun University

China, Japan and Korea have the common frame structures built through the process of
assembling or constructing wooden members.  These frame structures intended to pursue the
unification by aesthetic sense through standardization or modulation based on fixed rules and these
rules became a norm through repeated evolution. In this respect, literatures such as Yeongjobeopsik
(&35 of China and Jangmyeong(lE#) of Japan were written for the forms, sizes and laws of
members or economic construction or design convenience. But, these literatures were not found in
Korea and although studies to examine such a norm were conducted, there were little concrete and
positive studies to reach an obvious conclusion.

Therefore, this study aimed to reveal mathematical relations between generalities of
morphological norm of traditional architecture and its parts and used quantitative statistical analysis
using measured data. After analyzing proportional concept based on mathematical features of each
part and correlations among them, the mathematical relations of cases that correlations were found
were examined through regression analysis. It is expected that this study can be basic materials as
the objective and scientific statistics from the side of repair and restoration of buildings and be also
a guideline in the process of design following the modes of traditional architecture.

Conclusions of this study are suggested below.

First, small buildings were liberal in the number of rooms, but as the whole length of the
building was increased, the number of column arrangement was increased equally due to material
limitation. It was also found equally in the total length of longitudinal direction and lateral direction.
That is, several kinds of column arrangement were found in some degree, but as size increased, the

number of column arrangement also increased.
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Composition of each column can be considered a part making the whole length and it was
resulted from dividing the whole length into three or five parts. These types can be divided into
structure with the same length in all columns or larger or smaller Eokan(f#IfE) than left and right
Hyeopkan(3F8) or Twekan(GERS).

In spherical ratio, the total length of longitudinal direction and lateral direction had the same
columns as 1 x 1 or 3 x 3 and the total length of longitudinal direction was generally longer than
that of lateral direction and the ratio of 150 was preferred. A relatively regular spherical ratio was
found in the plane of 3 x 3 columns because the total length of longitudinal direction and lateral
direction increased at the same time. Its spherical ratio was similar to square except that of 1 x 1
column. And when excepting over 7 columns of longitudinal direction, the mean spherical ratio of
5%3 column was 1.8l

Second, analysis of height of column and structure showed it was proportional to the plane
scale and as it increased, the height of column and structure also increased. It is thought that it
was related to horizontal and vertical scales.

The size of Pyeongju(F+) height was highest as about 4200mm (about 14K) in
governmental office building, followed by main hall of Buddhist temple as 3300mm (about 11X). In
Confucian architecture, it was about 3100mm (about 10.4~) and attached building of Buddhist temples
was even lower as 2500mm (about 83K). But, the height of Pyeongiu(F+F) in the same scale
showed difference between slope and flat land and that of slope was a little lower than general case.

The height of structure increased like that of Pyeongiu(F+) as the total length of lateral direction
increased, but it was fixed in over a certain range and about 10700mm was upper Lmit.

In addition, relation between the height of Pyeongiu(F#E) and that of structure was
significantly linear and when it was expressed as functional relation, the height of structure in Dapo
style was set as 2.38 times of Pyeongju height and about 2.06 times in Gable roof Chusimpo(fF{2H)
Style and 2.38 times in

Third, Buyeon-jongdori interval which can be regarded as the depth of roof in the
proportional relation of eaves was closely related to the total length of lateral direction and when the
two variables were indicated with functional relation, it can be explained by y=0.6088x+15895 and y
= 0.7917x by simple magnification. The total length of longitudinal direction and lateral direction was
determined in the stage of initial plan, but considering that the interval from Buyeon(fff#%) to
Jongdori( 558 %) was multiple dimension that was decided only after all works of structure on the
process of construction should be finished, it was meaningful in that the depth of roof including
eaves on a longitudinal section using the dimension of plane could be partially decided.

As a result of analyzing interval and height of Dori in relation to the slope of rafter, it
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was found that the relation between interval and height of Dori was higher. But, since there was a
strong correlation between the total length of lateral direction and interval of Dori, the interval and
height of Dori can be expressed as functional relation which was proportional to the scale of plane.
It seemed that while long rofter(f#) had a regular slope on the whole due to the slope in the
functional relation of the two variables and showed small deviation, the width of dispersion was great
and diverse in short rafter(58#) and then the slope of the whole roof was decided by that of short
rafter(J8#%).

Fourth, the relations between plane, elevation and section variables using quantitative
statistical analysis were available in establishing methods to use the most influential variable in
deciding a dimension by comparing to the stages of construction or design process.

Intervals between Buyeon(ffi#%) and Jongdori(5ZEH) which was the depth of roof could be
established by using the total length of lateral direction, spherical height was set by the interval
between Buyeon(fft#) and Jongdori(5HEH), the height of eaves by spherical height and the height
of Pyeongju(F#F) could be assumed by using the height of eaves. It means that the most influential
variables were used to decide the whole height from the plane and it can be the simplest way to
decide the whole scale.

In addition, the results of analysis with the whole subject were similar to those of main
hall of Buddhist temple and it meant that detailed dimension was decided after establishing the
dimension of the whole structure and predetermined dimension had the gradual proportion to decide
the next dimension.

These functional relations were necessary to estimate the whole scale with the results
confined to the subjects of this study. But, as this study has limitations not to analyze the
dimension of a lot of members within the structure, further studies on the dimension of detailed
members should be conducted and also research on other buildings including residential building or
royal palace building should be followed. When these studies are developed, the research on
proportional system and norm of traditional Korean wooden architecture will be completed. In
addition, these studies will be available as the basic materials from the side of repair and restoration

of traditional wooden structures and be also a guideline for design to reproduce traditionality.
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RULES FOR STRUCTURAL CARD&NTQY
FIIRECEBRYBY

ACCORDING TO KUNG-CHENG-TSO-FA

f

OFFiCIAL REGULATIONS FOR

i

; - 5 ARCHITECTURAL DESIGN IN THE
RET=F LIRS o i A CHING D¥NASTY, PUBLISHED
KRR KK By THE MINISTRY OF
& 1 T WORKYS IN 1733.

P IEE e AT
- iy Eco e Tiomme mam A
" INTERCOLUMN DISTANCE /S DETER- Gon 8 INTERMEDIATE SET ON INTERMEDIATE
| MINED BY MULTIPLES OF 1] TOU-KOU JETS FOR CENTRAL BAY _CEEUMN 0 JET.
(e L N e M L 1 1 =) o B CORMER
i o JET
 mommasr o~ =1 E
= = = v B vg \55_1 izl
i wa o o~ % smdckeT B
f ; :
N i L | . 3 i
{
: $E X - _BRX _BERX —

A

R omwmmsiERgagmses
S, BiBE5EMe 5w saktt,
WIDTH OF BEAM» DIAMETER OF COLUMNM
+ 2 INCHES; DEPTH = &5 WIDTH, THUS

5~PURLIN BEAM

R CHU-cHIA or "RAISING THE TRUJJ

BYML BB BE R, BTREES 0% B
70%. "R 80 Yo, BLLodhAu ik BN S AR LR, /\};ULW
B, BB éﬂif&u" PR AT F LT
THE PITCH OF EACH SECTION OF THE RAFTER 1S
INCREASED FROM THE EAVE UP TOWARDS THE
RIDGE. THE LOWEST FECTION S A 50%
JLOPE; THE NEXT, 70% ; THE NEXT,
B0%, TO THE 90% RALFE OF
THE TOP JECTION 1S ADDED A

RATI) BETWEEN DERTH % WIWDTH OF
BEAM IS ARDUND &3

OR 5:4.

PING - SHUYOF 4 TOUAOU,
MAKING APPROXIMATELY

- fe

7-PURLIN BEAM A 100% OR45°

7&
= ﬂ%"‘ 5 wm 5’@%?9\.,

HE WA Hooo,  PERIPTERAL COLUMN
LS 6 TOU-KOU 1N DIAMETER, 60 TOU-
i K'OU N HEIGHT  DIAMETER FOR HYPOS- o~
TYLE COLUMN » & TOU-KOU % 2 INCHES, =
i i |
é & o o# = *
i ¥ = 1 " ‘?
% S !
rast | Shsol ‘ 4nL !
S e g

1 ;
B - e, RIER, a%s mmz&m
R&ET-40 ERBMAREEZ.
A SET OF TOU-KUNG 15 CALLED A TSAN.
Jets ARE SPACED AT INTERVALS OF |} TOU-KOU,
MULTIPLES OF WHICH GIVES WIDTHS OF BAXS

T TOU-KUNG

MUCH SMALLER THAN SUNG TOU-KUNG.

SLOPE.,

HYBOSTAE | |
COLUMM -

i
i
|
E i

m?}i SUB-LINTEL

~ 4 3k
PERISTYE
COLUMN

AL B RIES, BEAR
BE HRI5MHT R, PrOPORTIONALLY

TOU NO LONGER USED BETWEEN HORIZ-
ONTAL TIE MEMBERS.

& e KU-CHING 1"“7 == J— A
i&_ ‘ /“MIRROR BASE” R S T
= A £ 5 00 R e
B g 1 B 6 s
\ R e
30 TOU-KOU BRIBHASH0 WSS &, $08-TERT, R 1—F, LR EA
AREDY. BEHE =30 BB RIULIIE R 551450, THe WiDTH OF A ToAl (4 KNOWN AS
.; A TOU-KOU, RANGING FROM | TOG INCHES, DEDTH OF TSAL = 2 TOU-KOU. TAN-TSAL, OR A LIGHT
TSAL= 2x 1.4 TOU-KOU, UJSED ONLY FOR KUNGS EMPLOYED ON THAOS.
T8 8 Fd SEsHA ZMYs ol
(EH: BERPEEZES, MTAL 1992)
& 5 o den BUIRRS), AR GERRE), BYIH(ERE), 2R 0ERE), A7
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