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Abstract: The trapezoidal CSG (Cemented Sand and Gravel) dam is a new type of dam, that is made of materials
obtained in and around dam site and constructed by using simple facilities. Because of its advantages in economic efficiency
and environment-friendliness, this type of dam is innovated in some dam construction projects recently. On the other hand,
the trial implementation of seismic performances evaluation of dams against large scale earthquake has already started
because of rising public concern with safety of various civil engineering structures. However, the material properties of CSG
and the damaging process of this new type of dam under extremely strong earthquake, which are required to evaluate seismic
performance of the trapezoidal CSG dam, have not been clarified, though a fundamental design method of this type dam has
already been established.

Throughout our past studies, it was revealed that the tensile cracking is the most important potential
damaging process of trapezoidal CSG dam, because the tensile strength of CSG is smaller than its
compressive strength, while both of tensile strength and fracture energy of CSG increase under the rapid
loading rate condition.

In this year, numerical studies were carried out to investigate the damaging process of the trapezoidal
CSG dam under extremely strong earthquake motions by non-linear dynamic response analysis considering
tensile strength and tension softing properties of CSG obtained from our past experimental studies. These
analyses revealed that tensile crackings occur around both upstream and downstream ends, and also in the
inner CSG from the corner point of concrete part inside dam body under extremely strong earthquake
motions. The experimental studies to investigate the effects of loading rate and cyclic loading on the tensile
strength and fracture energy of CSG were also conducted. The results revealed that tensile strength and
fracture energy of CSG increase with increment in loading rate, but the effect of cyclic loading did not
become clear in the conditions examined.

Based on these analytical and experimental studies, some basic concepts to evaluate the seismic
performance of trapezoidal CSG dams against large scale earthquakes were discussed.

Key words : Trapezoidal CSG dam, Seismic performance evaluation, Seismic response analysis, Tensile
strength, Fracture energy Loading rate, Cyclic loading
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