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Damage factors analysis for small embankment dams

due to the Hyogoken-Nambu earthquake special to Hokudan Town

Hiroaki FUJII,
Kana KUNIMASA, Akiyo NANBA, Takayuki YOKOMIZO, Shin-ichi NISHIMURA,
Kiyoshi SHIMADA, Toshio HORI, Tatsuro NISHIYAMA and Yoshiaki WAKITANI

This study was performed to clarify which factors affected damage to tame-ike (small embankment dams for irrigation
in Japanese) of Hokudan Town on Awaji Island in western Japan due to Hyogoken-Nambu earthquake. Multivariate and

ordinary statistical analyses were carried out using documentary data (181 damaged and 328 undamaged dams), and

ordinary one was done for the results investigated in situ. The model for the multivariate analysis was created with 13

items and 94 categories for 4 groups (Location, Geology, Structure, and History of Dam). As a result, the factors causing
to damage for dam are (1) the nearest fault (Nojima, Mizukoshi and D?2), (2) embankment volume (the larger the more),

(3) angle of crest axis to epicenter (diagonal and normal), (4) distance to the nearest fault (less than 500 m), (5) distance

to the epicenter (8 to 14 km which almost agree to the location of seismic intensity 7 JMA), (6) plan view of dam axis (3
or 4 axes), (7) angle of crest axis to the nearest fault (diagonal and normal), (8) elevation of dam site (over 100 m), (9)
surface geology of dam site (non-cohesive soil), (10) era of construction (prior to 1891) , and (11) soil properties of

embankment (constructed of sand, smaller penetration resistance).

Key words: Earth dam, earthquake damage, site investigation, statistical analysis, case study
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