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Advancement of Construction and Quality Control Technology
for Fill Dam Construction Work in consideration of New Needs

Abstract

The aim of this study is to contribute to the advancement of construction and quality control
technology through the research of “Construction Control Technology for Renewal Construction
Work” and “Rationalized Quality Control Technology taking account of Fluctuation in
Construction Quality” which are regarded as new needs.

As for Japan, there are 2,642 existing dams; besides, approximately 30 % (734 existing dams) of all
fill dams were constructed before World War 11. It is clear that existing dams constructed before
World War Il were not reinforced against earthquakes since the seismic design were standardized
between 1956 and 1957. Therefore, seismic verification of existing dams and renewal (seismic
reinforcement work) based on the seismic verification should be required. Additionally,
“Construction Control Technology taking account of Stability of Existing Dam” should be needed
as the existing dams are usually reused for the renewal.

At the site of the YAMAGUCHI reservoir (earth dam) situated in between Tokyo and Saitama,
seismic reinforced embankments (new counterweight fills) located upstream and downstream of
the existing dam were constructed in 1934. During the renewal works, there was concern about a
decrease in stability of the existing dam. Accordingly, observational procedure and analytical
prediction focused on the stability of the existing dam as a way for construction control was
proposed and applied for about three years. As a result, it was found that the techniques were
effective against technical problems which were specific to the renewal construction in
consideration of the existing dam stability.

Similarly, information and communication technology (ICT) construction control techniques
achieve a remarkable effect with respect to the construction and quality control of the earth and
rock-fill dams construction work. In addition, quality control based on new concept which has not
been applied to the earth and rock-fill dams is carried out in cemented sand and gravel (CSG) dams,
which were a new type of dam and developed in Japan. However, material management is
dependent on a traditional sampling method. From this perspective, it is definitely possible to build
“Rationalized Quality Control taking account of Fluctuation in Construction Quality” when
real-time material management is performed.

The author developed “Fluctuation Monitoring System for Fill Material Gradation using Digital
Image Analysis” focused attention on gradation of material property of earth and rock-fill dams and
proposed rational quality control technology with consideration for variability in construction
quality utilizing this new system. As a consequence of introducing the system to TOBETSU dam
(trapezoidal CSG dam) and TONO dam (rock-fill dam), it was concluded that the new system could
be applicable to monitoring technology for fluctuation in material quality. And, it was helpful for
“Rationalized Quality Control Technology taking account of Fluctuation in Construction Quality”.



