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Hanchiku Fill Ruins in Ancient China
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ABSTRACT
TSUCHI-TO-KISO JGS Ser. No. 566, Vol. 53, No. 3

Theme: Geotechnical Problem on Oversea Construc-
tion Projects
—Preservation of Natural and Cultural Assets—

Conservation of Historical Sites and Geotechnical En-
gineering in Overseas
Yoshinori Iwasaki

This paper presents general trends of geotechnical en-
gineering for preservation of monuments and historic sites
in recent years based upon the experiences of the author
by himself.

The activity of conservation for large monuments has
become a corporative work among interdisciplinary fields
and UNESCO becomes a coordinating position among
various countries to perform the conservation. The author
shows the geotechnical engineering is the key principle to
understand the soils and foundations for the structural
stability of these monuments at Borobudur, Angkor and
Bamiyan. He also extends the role of the geotechnical en-
gineering from the foundation of structures to more wider
such area of ground settlements caused by pumping under-
ground water and water environment as geo—environ-
mental problems.

Summarized Activity of Osaka University Dunhuang
Mission
Chikaosa Tanimoto and Keigo Koizumi
Osaka University has been sending a mission to Dunhu-
ang Mogao Caves in China twice an year since 1999. The
purpose of the periodical missions is to investigate the geo-
logy of Dunhuang Area, groundwater, micro—environment
in caves, rock weathering and slope stability. Mogao
Caves and their wall paintings, registered as the World
Heritage in 1987, have been suffering from wind erosion,
salinization and structural instability. In addition, the geo-
graphical nature is specified by the aggressive tectonic
movement from the south. Surveys of geology, fault sys-
tems and possible groundwater network have been suc-
cessfully carried out through field works and satellite im-
age analyses. Micro—environmental survey and electric
resistivity measures in the major caves with more than 100
sensors are clarifying the process of efflorescence and deli-
quescence step by step, but still the detailed joint systems
in the Quaternary conglomerate surrounding caves are
needed to be clear.

Role of Geotechnical Engineering on Restoration of
Angkor Complexes

Takeshi Nakagawa, Yasushi Akazawa,

Juichi Nakazawa, Yoshinori Iwasaki and

Mitsuharu Fukuda

This report focuses on the geotechnical aspects of An-

gkor restoration project that JSA have wholly concerned
for about decade started two years after the world heritage
registration of Angkor ruins was allowed in 1992. During
its investigation and preservation of decade, the field
measurement and in-situ test proved the behavior of stone
tower components change seasonably subjected to ground
behavior and ground water as well as the structure of the
foundations were figured out. And the mixture testing
with original soil and slaked lime concluded a suitable
blend ratio to hold the stable compacted foundation. Also,
it leads to a reasonable controlling procedure for compact-
ing.

Hanchiku Fill Ruins in Ancient China
Katsutada Onitsuka
The Yoshinogari burial mound (Funkyu tomb, around
B.C. 50) which is the oldest fill construction in J apan has a
high compaction density by a kind of an ancient fill con-
struction method Hanchiku. In China there are many Han-
chiku fill ruins including the Du-Tun (burial mound) in
the south area of Changgiang River which is considered to
be the direct root of the Yoshinogari burial mound. The
paper considers the Hanchiku fill ruins in ancient China
from the dawn of history to the end of Qin dynasty
(B.C.206) in the view of Geotechnical Engineering and
shows conservations of some fill ruins.

Geotechnical Problems on the Conservation of Ancient
Heritages in Arid Area
Kunio Watanabe and Tetsuji Ozaki
Preservation of ancient earthen structures, which are
mainly constructed with mud brick and/or clay lump, is an
important subject in the field of soil mechanics. The physi-
cal and chemical properties of mud bricks forming the zig-
gurat and a peripheral wall of the Choga—zanbil temple, Is-
lamic republic of Iran, were investigated as a fundamental
study for planning the conservation works. The resistance
from the decay occurred by the water infiltration was also
estimated by the slaking test. It was found that the mud
brick of the peripheral wall is more resistant from the
decay than those of ziggurat.

Study on Conservation of Historical Brick Building in
Thailand

Takeshi Ishizaki, Nobuaki Kuchitsu,

Tadateru Nishiura and Shigeo Aoki

Many Asian historic brick buildings and monuments

suffer from surface deterioration due to salt efflorescence

and microorganisms. Water vaporizes on the surface of

brick buildings at the beginning of the dry season and

water is induced to flow out from the drying surface and

salt crystallizes near the surface. This crystallization pres-
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