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[Abstract]

“2015 International Symposium on Conservation of East Asian Cultural Heritage in Nara” was held on 26 to 29 August,
2015 very successfully. 289 specialist (145 from Japan, 69 from China, 73 from Korea, one from Mongolia and one from
USA) were participated in the Scientific Meeting, and 311 audiences were attended to the Open Lecture.

The Center for the Global Study of Cultural Heritage and Culture (CHC) is one of the cosponsors of the symposium.
Fifteen members of CHC contributed to the scientific meeting and the open lecture. Next symposium will be held in Shanghai,

China in 2017, and most probably in Japan in 2021 after the one in Korea in 2019.
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Human History, Culture and Future
- Importance of the Conservation of Cultural Heritage -

7ol BiE
Tadateru NISHIURA

Edloticp e
Kokushikan University

ABSTRACT

We often receive the simple question why we must protect cultural heritage whether why cultural heritage is important, from
the person who is not concerned with cultural heritage. We have to meet this question clearly. My answer is as follows:

A person has each personality and thinks independently and has his/her way of thinking. The basis of this human thought is
knowledge and experience ever since a person was born. They consist of collections of things in the past. Present is a
moment as a continuation of these series of past and future lies ahead of the present.

When a person thinks of future, we learn from the past. This is true to all humanity. Present lies as a continuation of past.
When we try to think of the future, we study our history. Then how do we learn true history? The true witness of the past, that
is cultural heritage. We have to learn from the authentic cultural heritage. This is why we have to protect, conserve and study
cultural heritage.
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ABSTRACT

Kansai University started Mission for conserving an Egyptian monument in Saqqara from 2003. It is named
“Egyptian-Japanese Mission for the Mastaba Idout,” which means our target is a tomb of Idout dating back to ca. 2,360 B.C.,
and our equal partnership among Egyptian and Japanese members. In the first place, the Mission is for conservation of
monuments, not for archaeology. Next, the Mission is unique in the variety of specialties from Egyptology, restoration science,
geology, architectural and geotechnical engineering, polymer chemistry, microbiology, analytical chemistry, town planning
and cross-cultural study, etc., and also of the nationalities of Japan, Egypt and Poland. Developing new conservation
technique by combining advanced technology from each specialties and countries, we contribute Japanese technology to
Egyptian and other monuments, e.g. to the Sun Temple at Machu Picchu, Peru. According to our original research principal,
we studied heritage in Saqqara village where there is no contact between local people and foreign visitors without filling the
cultural and economic gap. From January of 2011, when the Revolution took place against the corrupted regime, the security
in Egypt has been unstable, and the Mission was forced to do limited works. A possible or expected approach may be, not
remaining only in conservation works, but to have comprehensive and integral method rooting also in local society.
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Measurement of sea salt particles in Turkey
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ABSTRACT

Hagia Sophia (present-day Ayasofya Museum, Istanbul) is one of the world’s most famous cultural heritage sites
because of its unique structural system and significance to multiple religions. The interior walls of this historical building are
suffering from salt crystallization and flaking, the surface paints are losing color, and the structure is undergoing
fragmentation. Deterioration of the walls has accelerated owing to rainwater infiltration from the outside of the wall and
evaporation on the inside surface. Additionally, crystallization is caused by water and salt movement in the porous materials.

For the purpose of considering the influence of the sea and future preservation measures regarding the deterioration of
the wall, we have carried out the measurement of sea salt particles using the apparatus of the self-made in Hagia Sophia. As
a result, amount of the sea salt particles was high at the east and north of the dome. This is considered fo be due fo the
closeness of the distance from the sea and the influence of the prevailing wind from the north and northeast. In Istanbul,
averagely wind direction is northeast throughout the year, with frequent north-northeast winds. In addition, we were
confirmed the possibility to decrease the amount of sea salt particles by the difference in the height of measurement points.
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Application of Japanese Funori-Glue and Facing Technique on Non-Japanese Mural Painting
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ABSTRACT

Kansai University Mission applied the Funori-glue for rescuing mural painting of a Fharaonic tomb in Saqgara, Egypt,
from 2005. The painting belongs to a princess named Idout, dating back to 2,360 B.C. The mother rock (support) was too
deteriorated due to its exgenetic and endogenetic factors. The rock belongs to the Upper Eocene and includes argillaceous
limestone, marl and calcareous claystone, which seems to expand and shrink during four thousand years. The painting on
walls are waved and barely clinging on the walls. Because of the much-deteriorated rock, the only choice we might have was
to detach the painting. At burial chamber underground, that is, a closed narrow room, we preferred to
“environmentally-friendly” methad, using less organic solvents as far as possible. (1) Putting desalinated mortar along
painting edge, (2) Coating painting surface with Paraloid B-72 for pigment protection, (3) Facing a thin rayon paper, a thick
rayon paper, a Kozo paper, and Egyptian cotton by Funori-glue. (4) The facing was removed carefully with water. The oldest
plaster in the world could be conserved by the Japanese glue, Funori, and the Japanese technique brought satisfactory
result. The Japanese Funori technique using natural materials and harmless on cultural heritage in future, we may hope that
our technique and experience would be applied on Egyptian monuments for their conservation.
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Suppressive Effects of Alkanols and Irradiation on Spores of Fungi
Contaminating in Cultural Properties
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ABSTRACT
We have investigated the inhibitory effect of n-alkanols on fungal spores which contaminate ancient cultural properties
including historical wall paintings. This study is concerning the control effects of different alkanol isomers and v -irradiation
on the development of spores of xerotolerant and xerophilic fungi. Among alkanols examined in this study, n-pentanol was
found to be the most effective based on the quantitative analysis of their inhibitory activities. 7 -irradiation was also effective
for the suppression of spore development at doses below 1kGy. Although further analyses are necessary, it is suggested that
n-pentanol and ¥ -irradiation are prospective methods for the protection of cultural properties from fungal contamination.
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Air-Borne Fungi in Cultural Properties and the Biological Characteristics
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ABSTRACT

The air-borne fungi in cultural properties distribute less than 60% of relative humidity as
environment condition. Most facilities in indoor are situated under dry condition and also it is in
the tendency that the dominant fungi are mainly occupied among dry tolerant or xerophilic, but
not hydrophilic ones.

In this presentation, the authors investigated on the fungal distribution of air environments in
the cultural properties (3 libraries, 2 museums and 2 art museums in Japan). The predominant
fungi are generally distributed as Aspergillus (A. restrictus, Eurotium, Wallemia, Penicillium,
Cladosporium and others.

Therefore the biological characteristics of these fungi were analyzed on the relation
between dry conditions and fungal activities.
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Stability research and restoration work for deteriorated mother rock in burial chamber of /dout
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ABSTRACT

In the Mastaba Idout, located at the south of the Step Pyramid in Saqqara, the restoration of the
mural paintings of the burial chamber goes under the Egyptian-Japanese Mission from 2003. The
condition of weathered rock surface is considerably worse, and the exfoliation of the rock surface on
the ceiling is extremely serious. For the safe restoration work of the mural paintings, we performed an
investigation to examine the stability of the mother rock and operated a reinforcement work with small
rock bolt for the stabilization of the weathered rock. In a case of restoration at historical sites, it is
necessary to preserve their original characteristic and structure. The reinforcement method with rock
bolt does not change their essential quality. Therefore, it is suitable for a restoration and conservations
of historical site.
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ABSTRACT

We had attempted to analyze organic media used in Egyptian wall paintings by mass spectrometry. This time we
examined mummy clothes which were also supposed to include some organic compounds such as adhesives. Two methods
of gas chromatograph-mass spectrometry (GC-MS) and pyrolysis GC-MS (Py-GC-MS) were used to get information on
organic media materials. Aromatic compounds, terpenoids and unsaturated aliphatics detected by GC-MS were probably
derived from resin, oil or wax. Py-GC-MS is able to provide information on high-molecular weight compounds, since the
mass spectra reflecting the partial chemical structure of the high-molecular weight compounds can be observed by pyrolysis.
The mass spectra of the organic compounds obtained by Py-GC-MS were compared with NIST standard mass spectra
database, but there was no mass spectrum consistent with that of the media material in the database. Though these
methods were effective to determine the organic compounds, for further precise inquirer, the standard database of the media
materials would be necessary. Pretreatment of the mummy clothes was same as of the wall paintings samples. The organic
compounds included in the mummy clothes were found to be extracted by methanol itself. It may indicate that other better
methods would be revised for the pretreatment of Py-GC-MS.
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%,
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BIRES S UL ITEOHINBETHY. Cho—EDORITETHRET—FOLBBREANEATHS
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Table 1. Results of GC-MS Analysis

Extraction Solvent Retention Time (min.) Supposed Compounds Suspected substance
n-hexane or diethylether 9.5 aromatic resin
15.1,15.8 terpenoid resin
15.9,16.4 unsaturated aliphatics oil, wax

SZ#k [1] The Oxford Encyclopedia of Ancient Egypt, Vol. 2 (Oxford, 2001), p.441
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Fundamental study for repair of a brittle wall using the polymer adhesives

hAER-ER £-HFHEK-2) #-BEHFA
Yoshinobu Nakamura, Nozomi Karyu, Masayo Noda, Shyo Toyokawa, Syuji Fujii

KIRTEXE

Osaka Institute of Technology

ABSTRACT

The preservation and restoration of mural paintings of Idout Tomb in Saqgara, Egypt are being performed by Kansai
University. Before returning the restored mural paintings to the original position, it is necessary to reinforce the brittle base
rock layer at the back of the mural paintings. In this study, the reinforcement of the brittle base rock layer using polymer
adhesives was investigated fundamentally. The required performances are considered to be the following.

1) High permeability

2) High adhesion strength

3) Solventless, low moisture, room temperature solidification
4)  High decay durability

5)  Air permeability

The Characteristics of some adhesives and coating agents for preservation and restoration of cultural properties or
hardening of soil were investigated. They were one liquid type room temperature and humidity curable epoxy resin (ketamine
hardenner), OH100 (Ethyl silicate) and Nanorestore (2-propanol solution of calcium hydroxide). These are widely utilizing for
the restoration of cultural properties. Toyoura standard sand which main ingredient is silica was used as mode! of the brittle
base rock layer. The epoxy resin showed lowest evaporation loss and highest toughness of hardened resin, but low
permeability. OH100 showed moderate permeability and solidification properties. Nanorestore never solidified the Toyoura
standard sand. However, Nanorestore solidified calcium carbonate. The rock extracted at the quarry of the step pyramid near
the Idout Tomb was analyzed by a FT-IR. As a result, both the silica and the calcium carbonate components were contained.
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1) G. Wheeler, Alkoxysilanes and the consolidation of stone, Getty Publications, LA, USA (2005).
2) hiE, fBEAA, EAESE, BHFE], Semawy Menu (BTE XEHLE), 3, 81-90 (2011).
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A Practical Planning Scheme for 3D Scanning of Cultural Heritage

REEGh - LEHTE - TR - EHER - BER

Yoshihiro Yasumuro, Yuhei Kitada, Ryosuke Matsushita, Hiroshige Dan, Tatsuaki Nishigata

LN
Kansai University

ABSTRACT

This paper describes a novel technique for optimizing scanning plan of outdoor constructions using pho-
to-grammetry-based modeling and mathematical programming. By utilizing structure from motion (SFM) technique, taking
videos and/or photographs of the target site in preliminary survey allows acquiring 3D point clouds of the target scene.
Patch-based multi-view stereo (MVS) techniques are effective for generating dense 3D surface mesh from resultant point
cloud data of SFM. Such 3D information enables to estimate precise visibilities of the scanning target object from different
viewpoints of the possible scanner positions. We have been developing a mathematical programming method to derive the
optimal scanning plan to find the minimum number of measurement points and their layout to scan all the surfaces of the
target object. This paper shows a practical case study that aims to scan an actual Japanese castle remains site, where dete-
riorated stonewalls should be examined elaborately. Since the ground conditions at the site are so limited that the selection
of scanner positions is important in terms of both effectivity and safety. We collected plenty of photos by a small UAV (un-
manned aerial vehicle) with a wide-angle camera very effectively and applied our optimization framework of scanning plan.
Planning process worked well in consideration of the actual on-site situation; not only the structural geometry of the castle
ruins which has different height levels of ground and curved walls but also variety of surrounding natural vegetation. All these
objects effect on the visibility of the scanning target from scanner’s viewpoint, but eventually 5 points for scanner setup are
selected as the optimal plan. The estimated data density is also quite enough for further investigations, according to the
guideline for 3D imaging by GSA, USA.
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Fig.1 Photo collection taken by a UAV. 1500  Fig.2 Reconstructed 3D surfaces of  Fig.3 Planning setup consists of target faces to

photos are selected from video foot- the site with MVS based on be scanned (two stonewalls), surrounding

age of HD resolution. SFM output. 1.3M faces model objects and candidate positions to place a
is simplified to 0.09M faces to scanner. This figure shows the resultant
apply the proposed method. planning of scanner positions as well.
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