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Abstract

Funtionalist Approaches on
Typology of Daegong and Dongjajoo

in Traditional Korean Architecture

Advised by Prof. Jeon, BongHee

Kim, Da Eun

Department of Architecture &
Architectural Engineering

The Graduate School

Seoul National University

The purpose of this study is to comprehensively discuss the typology
and historical changes of 'Daegong(¥1)' and 'Dongjajoo(#7#%)' from a
functionalist perspective. Daegong and Dongjajoo are the only vertical
load bearing members among the main members of the roof frame
structure. Therefore, studies on Daegong and Dongjajoo are essential to
understand the roof frame structure of traditional wooden architecture.
However, Daegong and Dongjajoo have not received much attention in
precedent researches on traditional Korean roof frame structure.
Thereby, not only clear criteria for defining the term were absent but
also the system for «classifying types was not clearly organized.
Consequently, previous researchers used the term differently.

In this study, Daegong and Dongjajoo were distinguished by their
function and their types were classified based on their structural

functions. By reviewing case studies of 182 buildings, the characteristics
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of each types and historical changes were comprehensively analyzed.
Furthermore, the application of types in relation to the composition of
roof frame structure and indoor space was discussed.

When functions define the term, Daegong is defined as a
member supporting only purlin, and Dongjajoo is defined as a member
supporting the joint of the beam and purlin. The functions of Daegong
are divided into four categories: ® transferring the vertical load, ®
holding the purlin, © reinforcing the bottom in the beam direction, @
reinforcing the joinery in the purlin direction. And the functions of
Dongjajoo are ®, ©, @, and ® reinforcing the top in the beam
direction. Then, with detailed functions, Daegong and Dongjajoo's types
were classified according to the presence and composition of each
function.

In the early cases, similar types of Daegong and Dongjajoo are
combined, and even a decorative motif is shared. However, since the
17th century, the application ratio of the stacking-type Daegong and
column-type Dongjajoo combination has increased. Dongjajoo is a
member that functionally has the intermediate characteristics of Gongpo
and Daegong. Due to this intermediate nature, the type of Dongjajoo
goes through more experiments than Daegong, and as a result, it
develops into two flows: stacking-types and column-types.

The historical changes of the Daegong types can be seen in the
function of holding the purlin. In early cases, the Daegong was holding
the purlin with the help of auxiliary members such as Soseuliae and
Ungong. However, since the 17th century, the Daegongs without
auxiliary members became common. The most common type is Unified
Pan Daegong, which can be seen as a characteristic of traditional
Korean architecture. In addition, a column-type Daegong was also
developed by simplifying the members. Finally, the Seropan Daegong, a
type of simplified column-type Daegong using the vertical plate, became
common in extinguishing the auxiliary members holding the purlin.

Dongjajoo is closely related to the roof frame compared to
Daegong. Therefore, the roof frame integrated type is classified
separately by the method of performing the function of transferring

vertical load, and it is mostly found in earlier cases. In addition,

T k'.'l -1l = 1
- -7 [
3 T ‘]l J!'

I
- 154 - I =

11



Dongjajoo is mostly located in the middle of the slope that receives the
most load from the roof, so a column-type configuration that can
respond more effectively to axial forces is preferred. The column-type
Dongjajoo using Boaji to reinforce the upper joint is commonly used.
Unlike Daegong, Dongjajoo develops into two flows: column-type and
stacking-type. The stacking-type Dongjajoo was commonly used as a
part of interior decoration particularly in ceilings. As a result, the
hierarchy of Daegong and Dongjajoo changed.

The types of Daegong and Dongjajoo are selected and used
differently depending on the composition of the roof frame structure
and the location used. In buildings with five purlins, the type of
Dongjajoo varies depending on the composition of inner columns. The
pattern in which the type is selected is not directly related to the flow
of load, and design factors seem to have a more significant influence. In
buildings with seven or more purlins, the roof frame integrated
Dongjajoo is used when two adjacent Dongjajoos are connected to each
other. The side part of Paljak and Ujingak roof frame is variously
configured. Accordingly, the types of vertical members in the side part
of the roof frame also vary. In the types of vertical members supporting
side-purlin(Oegi-dori), a similar pattern is observed as the types are
selected according to the detailed functions in Daegong and Dongjajoo

The other characteristics of roof frame structure in traditional
Korean architecture can also be found by comparing it to that of the
neighboring countries of East Asia, which share the structural principles.
In the Chinese and Japanese architecture of the early period, the
vertical members of roof frame structure are composed by combining
the unit members with detailed functions. As the building became larger
in the latter period, the vertical members of the roof frame are located
in a place that is difficult to see from inner space. Accordingly, simple
pillars are mainly used. In addition, a double-layered roof is used to
reduce the weight of the roof, in which the vertical members inside the
double-layered roof are constructed using the most simplified pillars.

However, the roof of traditional Korean architecture is heavier
than that of Japanese and Chinese architecture. As a result, column-type

Dongjajoo was more preferred under the mid-purlin, where the load of
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the roof is concentrated. On the other hand, the harsh economic and
political conditions in the Joseon dynasty prevented the development of
technology, scale, and decoration of architecture. As a result, Unified
Pan Daegong became the most common type. Despite such conditions,
diverse experiments of Dongjajoo exposed in inner space can still be

found in several Buddhist temples in the period.
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