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PREFACE 3

PREFACE

Liu Shuguang

In the National Guideline on Medium-and Long-Term Program for Science and Technology Development
(2006 ~2020) ,the state has promised to enhance the support for central public research institutionswith
stable mechanisms. Consequently , the Ministry of Finance has created the Central Public Research Institu-
tion Basal Research Fund ( hereafter the Fund ) , which sponsors young scholars below 40 to carry out-re-
search projects that have potential ,innovative and incubative natures. It reflects the state’s strategic commit-
ment to the development of science and technology. As an institution oriented towards applied studies of cul-
tural heritage conservation and utilization ,the Chinese Academy of Cultural Heritage (CACH) is a benefi-
ciary of the policy.

CACH has long been dedicated to solving practical problems emerging in cultural heritage conservation
and development by organizing and undertaking significant scientific research projects,and by exploring ap-
proaches to thescientific ation of traditional relics’ conservation techniques. However, these programs used to
be constrained due to lack of funding. With the support of the Ministry of Finance and the State Administra-
tion of Cultural Heritage ,the Fund has been annually allocated since 2007 to CACH to organize major re-
search projects according to our own key work schedules.

From 2007 to 2013 ,CACH has received the Fund totaling RMB 26,545,000 yuan ,with which 93 re-
search projects have been granted. The projects range from cultural heritage conservation technologies , con-
servation engineering and planning, to social sciences research. With the funds, CACH’s institutional consti-
tution and scientific development are largely fostered in four major aspects:

First, our philosophy in research have been further reinforced, which should be demand-oriented and
key-focused. As a strategy ,research subjects should be derived from practical works,from which acade-mic
explorations should be grounded, so that all researches could be closely associated with cultural heritage
conservation practices. It is in this way that we try to maximize the application of our research in cultural
conservation projects,and upgrade the quality of the latter. Meanwhile , our social sciences researches also
have strived for supporting and contributing to the state’s cultural conservation policy-making.

Second ,a number of research projects have made substantial progress and found advanced application
in real conservation works. An exemplar is a series of six projects for the Rock Painting of the Mountain
Huashan in Ningming , Guangxi. The series, with a total funding of RMB 2,200,000 yuan ,explores a variety
of aspects for salvage rescue and restoration of the rock painting,including examination of water-seepage and
pigment diseases , conservation materials and techniques, restoration techniques and methods, and environ-
ment monitoring. The series of research is not only contributory to the restoration in practice,but also serves
as an instructive model for other restoration projects of China’s rock grottos or ancient buildings. Similarly

the Fund have benefited many other substantial projects, such as the protection of Koguryo Tomb’s mural
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paintings in situ, World Heritage nomination for the Hani Terrace, Conservation Plan and World Heritage
nomination for the Grand Canal ,the monitoring and analysis on the stability of Ying County’s Wooden Pago-
da, the international project at Cambodia’s Takeo Pagoda,the conservation of underwater heritage ,the retro-
spective and longitudinal study of Large-scale Archaeological Sites, etc. These projects have made
remarkable academic advancement and identified future potentials for researches in relevant fields.

Third , with the projects supported by the Fund ,many young scholars in CACH have strengthened their
academic capability and become more dedicated to heritage conservation. In addition, interdisciplinary re-
search teams have been forged in such key fields as World Heritage studies, archaeological heritage park
planning , and restoration of underwater cultural heritage. The teams,imbued with creativeness,are the basis
of CACH’s future in the academia.

Fourth , through management of the Fund CACH has been able to better streamline the quality control
mechanism for research projects management in terms of team organizing and performance assessment,in an
aim to develop into a more modernized research institute that is responsible, accountable , open and discip-
lined.

For CACH , an institution involved in relatively broad and multi-disciplinary fields, it is a difficult task to
explore a proper balance in allocating a large sum of fund and giving an effective order of priority. We are
fully aware of the long way yet to journey for gearing up to establish an integrate relationship between CACH’s
long-term goals , the research projects’ objectives,and individual’s academic interests. In order to better coordi-
nate and guide individual work towards key goals of CACH, more sophisticated organization and management-
mechanism is necessary at every phase of the research projects.

In addition,the variety of researchers’ backgrounds tends to result in disconnection between practical-
based works and academic-oriented projects,an old obsession in CACH which has also been not avoidable in
the Fund projects. We will keep working hard to explore practical approaches to further integrate academic re-
search of uncertain and unpredictable nature with real works of definite and pragmatic nature, to identify key
research projects with strategic visions, and to make full use of the Fund in supporting potential ,innovative
andincubative research.

Herewith ,we present volumes of reports from the funded research projects between 2007 and 2011. The
publication is not only a summary of previous attainments,but also a proof of our determination to improve
and advance our work performance. A Chinese saying tells us the importance of writing in itself; Non-ele-
gant words will not become popular. It indeed takes great capability to present a grand project in a paper of
limited length,a rewarding training process for our scholars. Hereby , we are especially grateful to the Minis-
try of Finance and the State Administration of Cultural Heritage for their solicitudes and supports. Last but
not least, colleagues’ comments and critiques are heartedly welcome and appreciated.
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A Study on the Reinforcement Technology for Timbers’ Compression

Perpendicular Grains in Ancient Buildings

Wang Lin’an

Abstract: Based on the timbers’ microstructure, this paper explores the stress mechanism of the wood's
compression perpendicular grains and designed strength. The ratio of resistance to load effect is also obtained
from Yingxian County Wooden Pagoda. It brings forward the technology that GFRP sticks and steel bars rein-
force the timber members whose compression perpendicular grains have excess load and discusses the craft-
work in reinforcing the timber members in the Pagoda. The categories of timber members are based on the

states of stress of compression perpendicular grains and section size. There are two types of timber members ;
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The beams on the column head are named Pubai Fang The beams under the column are named Liang
Fu. Pubai Fang has small section size, and partial compression perpendicular grains and high stress area run
through the whole member’s section. So the whole section should be reinforced, namely two ends of the bars
bearing the pressure force. Liang Fu only needs partially reinforced, namely the one end of the bar bearing
the pressure, the other end is hanging which depends on the friction between the bar and the timber to
transfer the load.

Pubai Fang uses the axial compression of the bar under the timber side to enhance the loading capaci-
ty. Under the wood’s side supporting, the stable bearing capability of the bars is analyzed theoretically,
subsequently a series of tests are conducted. The effect which marginal distance and end distance affect the
stable loading capacity and its critical value are studied. An experiment on 12 standard reinforced steel bars
is conducted. Liang Fang bears load through the shearing resistance that comes from the effect between tim-
bers and bars. In this paper a series of experiments on shearing resistance in glue line are performed. The
variable rule that different thickness and depth glue line affect the load is studied. Subsequently, the critical
depth of the glue line is created. The test proves that the technology to reinforce Liang Fang’'s compression
loading capacity perpendicular grains is feasible.

Keywords: compression perpendicular grains of wood, test of reinforcement technology, the preservation

of Yingxian Wooden Pagoda.
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