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A Study on the Features of Stone Deterioration

in Stone Monuments and Their Assessment Methods
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Abstract 1

Abstract

Stones are the basic materials for ancient stone buildings, stone structures and stone
works of art. Due to ages of natural influence and human damage, stone tend to decay and e-
ven deteriorate easily. Every year there is an increasing number of stone inscription works of art
facing destruction. The existing assessment method for the stone material deterioration in the
stone monuments is too general and confuses with that for stone structural damages, so there is
urgent need for an independent assessment system for the stone material deterioration.

With the joint funding fromthe National Natural Science Fund ( No.40772167) and the
2005 Science & Technology Research Project on Cultural Preservation of the State Administra-
tion of Cultural Heritage ( No.20050111), this research, as a basic study of stone cultural
heritage preservation, dwells on three important aspects of the topic including the features,
mechanism and assessment methods of the stone deterioration in stone monuments.

The book first overviews the main lithology types, features and spatial distribution of
stone monuments in China. It then discusses in detail about six aspects related to the stone de-
terioration study, which are its classification and forms, its investigation system and mecha-
nism, the environmental effect on stone deterioration, its evaluation index and evaluation sys-
tem, the deterioration features and assessment methods of the rock surface of stone monu-
ments.

In view of the field study outcomes of more than twenty stone monuments in China, this
project puts forward a new classification scheme of the stone deterioration that combines inter-
national best practices with Chinese research context. The new system has three levels of
group, typical form and individual form. It is the first disease classification system for the
study of the stone deterioration in stone monuments in the cultural heritage conservation in Chi-
na. The project has a systematic study on the investigation system of the stone deterioration
from the perspectives of both investigation method and field testing technology. At the same
time, it provides some technical advice on the field investigation and testing work. Combining
the field testing technology with laboratory analysis methods, this book comprehensively dis-
cusses the features and mechanism of five typical deterioration forms from surface change of
three aspects of stone physical property, stone components and microstructure. It shows that
the interaction between water and stones plays a decisive role in the stone deteriora-

tion. Through a series of model deterioration accelerating tests on the sandstone samples from
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four areas of typical climate in north China, northwest China, southwest China and south Chi-
na, the study indicates that the alternation of the wetting and drying and freeze — thaw have a
key role in the sandstone deterioration, and the salt crystallization on the surface of the stones
also affect this process significantly. It also suggests that the evaluation index and the evalua-
tion software developed by the project, it is a brand new method that can semi — quantitatively
and quantitatively assess the present condition of the surface of the stone monument; the SWI
( Sandstone Weathering Index) and the limestone deterioration evaluation index are also pro-
posed in the study of the deterioration features and assessment methods for the rock surface of
stone monuments, among which the research on the regularity and correlation of the changes of
the physical property, internal components and structure of stones on the depth and time axis,
can be seen as groundbreaking research method in the field of the stone cultural heritage pres-
ervation in the world.
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