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Abstract

Chinese architecture is characterized by an original structural scheme, a specific volumetric
and spatial composition, and expressive silhouette, the tone of which is set by the roofs of an
unusual concave end-up shape, emphasized bright polychrome with open colours and decor.
All these components were not random and were not caused only by the whim of the architect
or customer, but for thousands of years have been regulated by the principles of Feng Shui,
the canons of Taoism, Confucianism and Buddhism. That is why every detail of the structure
was provided with a particular hidden meaning. However, the spread of wood construction
over time led to the emergency state of many small pavilions and gazebos. Chinese
researchers pay attention to the poor state of many historical pavilions and gazebos and
negative examples of their reconstruction, which distorted the primary structure of the object.
Since the authenticity of the architecture is completely lost as a result of such
“reconstructions”, the experience of the Ukrainian special research and restoration-design-
production corporation Ukrrestavratsiia, obtained on numerous wooden churches and
wooden structural elements of buildings for other purposes, can be useful in conservation and
restoration of China wooden objects.
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Introduction

The Chinese pavilion has come a long way from simple strategic structures at the
borders to graceful buildings that fit well into an artificially created or natural landscape and
accented by bizarre roof shapes, decor and flowers. Chinese design schemes have spread along
with Buddhism outside the country, and have become virtually universal for various climatic
conditions, which indicates their perfection and functionality.

The analysis of the Chinese pavilions proved that at the same time, there were several
schemes of the proportional and metro-rhythmic composition of pavilions based on the local
modules and canons.

The loadbearing structures of the pavilions were wooden, as in most ancient buildings in
China, especially considering the availability of the appropriate amount of timber suitable for
construction (Fig. 1). The stone was used for laying foundation and bases, while building
superstructures were made of wood, and roofs were tiled. The use of a system of inclined
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coatings becomes a distinctive feature of Chinese and Japanese architecture, and it is the design
variation of Chinese roofs under the conditions of a large amount of precipitation from Persian,
Asian and Indian roofs in the hot dry climate.

Comparative analysis of design schemes of ancient periods

Greece China Japan

Drawings by Chang Peng from existing drawings

Drawings by Chang Peng from existing drawings Drawings by Chang Peng from existing drawings of H.Shevisova
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Fig. 1. A comparative analysis of the constructive schemes of Ancient Greece, China and Japan
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Chinese researcher Zhang Guanying recalls the example of replacing approximately
1949 authentic wooden structures of the gazebo at the Huaisheng Mosque in Guangzhou with
reinforced concrete, two other wooden gazebos underwent similar changes [1]. This led to the
loss of authenticity of the gazebo image, its materials and structures and should be considered
as a negative example of interference in the historical object primary structure, as in this case
were not complied with the main rules of the restoration work.

For a long time, an international team of restorers studied the causes of the emergency
condition of wooden monuments of different countries and analysed the most effective methods
for overcoming it. The result was a series of scientific publications dedicated to the monuments
of Ukraine, Poland and China. Based on the accumulated Ukrainian experience, they
determined the restoration techniques. Taking into consideration local climatic conditions and
qualities of wood, they can be used for China as well.

Materials and Methods

The basis for the study was Chinese publications, which analyzed both general aspects
related to Chinese architecture and art [2], and aspects directly related to landscape gardening
and pavilions [3, 4, 5].

Traditional Chinese architecture has been researched by many scientists such as Zhang
Guanyin [1], Zhou Weiquan [3], Lu Ren [4], Zhong Huanan [5], and others. Innovative in the
presented study is the analysis of possibilities of applying the Ukrainian restoration experience
to preserve the historical pavilions of China authentic appearance, in order to avoid the loss of
their original appearance and designs and errors during their updating, which were mentioned in
the introduction.

There are several versions concerning the primary sources of ancient Chinese
architecture; modern scholars consider this architecture to be autochthonous, which arose
precisely on this territory of the indigenous population. These conclusions were proved by
archaeological findings, which are dated back to the third millennium BC, among which painted
ceramics were found.

Chinese architecture was formed against the background of constant contacts and mutual
influences of China with the outside world. For example, in the 3 century BC — the 3"century
AD, those were the contacts with the countries of Central Asia, Persia and India. China had a
noticeable impact on the formation and development of Japanese architecture; it is especially
noticeable in the design schemes and outlines of some roofs.

Taking into consideration the multi-dimension structure of the small traditional Chinese
architecture, the methods of historical analysis, comparative analysis and the graph-analytical
method were used to study its architectural and construction features and to develop reasonable
proposals for the restoration of such objects.

The application of the method of system-structural analysis enabled analysing pavilions
in various aspects. As well the iconographic sources were used.

Given the widespread use of wood in the constructions of historic Chinese pavilions,
additional scientific sources related to the latest technologies in the study of wooden fragments
[6], with the cause of the emergency condition of wooden parts [7], the restoration of wooden
elements and structures in architectural monuments [8], as well as sources that argued for the
reuse of quality timber [9], were involved.

Results and Discussions

The historically functional and aesthetic component in Chinese pavilions have been
inextricably linked. In fact, a pavilion in a Chinese garden, park or mountain landscape has
become an accent object with properties not only of architecture but also of sculpture, given the
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outline of the roof and the presence of sculptural decoration in the form of fantastic creatures,
animals and birds, so it may be even the term "architecture-sculpture” was used. In modern
parks, these properties have in many cases been taken over by modern monumental sculpture, in
particular, as Liu Junnan writes, noting that "in China there was an ancient tradition of
landscape gardening, whose history far exceeds by age any similar examples in other countries”
[10, p.361]. The author actually indirectly draws analogies between the traditional
"sculpturesqueness” of historic gazebos in parks and the sculpture that replaced them in modern
parks, the incorporation of which into the surrounding natural landscape is based on similar
principles.

In historic Chinese pavilions and gazebos it is advisable to simultaneously analyze the
constructive and artistic component, since each constructive element here is essentially a work
of art, and this proves the specific meaningful content of the term "work of art" in the
restoration field [11].

Visual information for analysis was supplemented by publications devoted to historical
Chinese pavilions and gazebos, especially those where dimensional drawings, photographs and
historical information on specific objects were given, since in some cases such buildings are
difficult to access (pavilions in villages or mountains) or difficult to obtain permission for their
measurements (pavilions in imperial residences and monasteries, at temples) [3, 4, 5]. In small
buildings, the examples of which are pavilions, the roof structure was created by hip rafters, a
horizontal tie and a roof boarding of poles, which rested at one end into the foot of a rafter, and
the other one into the tie. The horizontal tie was joined by a rope and it was not in the same
plane with the rafters, as a result, there was a bowed outline of the roof boarding, with raised
corners. It explains the origin of the initial deflected shape of roofs with raised corners, which
spread in China and then in Japan (Fig. 2).

If hewn timber was used instead of tree trunks, the impact of bamboo structures was also
observed. The load-bearing structure of round wood consisted of wooden pylons joined by
tenons with horizontal purlins, and in this case, there were no raking anti-deformation struts,
and static was ensured exclusively by tenons.

As can be seen in the examples of historical pavilions for various purposes, in some
cases, the height of the roof exceeded half the height of the entire building, while remaining
visually light and artful. This impression was increased by the raised edges of the roof with
deep projecting eaves. Despite the similarity of historical architectural and construction
legislation, some regions have their most popular types of roofs, which include paired roofs — in
the pavilions of the northeast, expressive curved up roofs — in the east and less often in the
centre and southwest.

By types, these were traditional four-pitched roofs (one- and two-tier), which could have
raised ends (one-, two- and three-tier), tented roofs with concave planes, in the form of a
truncated tent with raised ends; half-gable and conical roofs; several types of roofs could be
arranged at once in one pavilion, which gave additional expressiveness to the construction. The
frame of the traditional Chinese roof with a combination of vertical and horizontal parts
consisted of round struts and horizontal purlins of rectangular cross-section, which transferred
loads from the roof to the span piece, and the weight of the span piece was transmitted by two
struts that formed a connecting element. In the framework of the Chinese roof, there is no
component analogue of the rafter's foot and the tie itself performs a radically different function:
in the Ukrainian house it is a fastening element; in the Chinese pavilion it is the bear loading
part of the structure, which works on bending. It is not adapted for very long spans, and this fact
imposed some restrictions on the measurements of structures.
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Types of the roofs

1-«irimoya»

2-«kiridzumay»

3-«yosemune»

4-«khan-kiridzuma»

5-«khogio»

6-«khogio»

6-«jungyang udiang»

Drawings by Chang Peng from existing drawings Drawings by Chang Peng from existing drawings of H.Shevsova

Fig. 2. Roof types of China and Japan in ancient times

The timber structures were covered with convenient in laying S-shaped roof tile with the
use of mortar for protection against wind. The external joints were also coated with mortar for
greater resistibility. The lathwork was of varying inclination for maintaining a heavy roof.
Otherwise, the roofs were covered with simpler and cheaper straw or shingles. Very often it was
used split bamboo trunks which resembled the tiling. The lathwork in the constructions of
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China and Japan were similar: for this purpose, they used (most often) either tree trunks that
had a fibrous structure, or trees with the empty stem (bamboo).

Types of finishing elements on the roof ridge

Typical detail with dragons

Explication:
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Small dragon
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16. Wool on the paw
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Fig. 3. Ceramic roof elements with symbolic meaning
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Fig. 4. The modularity of the roof decorative elements
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