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Fig.1 Survey map of old groinsin Kameoka
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Fig.2 Old groins called as “Kami-Naizen” in Kameoka -
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Fig.3 Ground plan and side plan of “Kami-Naizen”
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Photo 2 Shimo-Naizen in Oct. 1947
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Photo 3 Hydraulic model of “Kami-Naizen”; s=1/100

Table 1 Hydraulic condition

Case H/h H(cm) | Q(/9) Groin
1 0.82 4.08 7.27 | non-submerged
2 122 6.06 10.78 submerged
3 141 7.00 12.60 submerged
4 1.62 8.00 14.40 submerged
5 1.92 9.48 17.38 submerged

H:depth, h:groin-height=4.95cm, Q:discharge,
Width=90cm, Length=10m, Sand: dm=0.26mm
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Photo 4 Flow patterns on the water surface in case
of non-submerged and submerged flow
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Fig.5 Bed forms around the groin
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Fig.6 Profiles of water-surface (upper), velocity
(middle) and bed (lower) in case of submerged
flow
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Traditional Counter Measuresfor Flood in Kyoto District (2)
— Experimental Sudy on Old Attracting Groin in Kameoka —

Taisuke ISHIGAKI, Tetsuo UENO and Naoto TANAKA*
*Department of Civil Engineering, Gifu University

Synopsis

One of traditional counter measures for flood is a groin that is discussed in this paper. The groin is an
attracting one that has been built about 400 years ago in Katsura river, Kameoka, Kyoto, Japan. An attracting
groin is of which head is sifted to downstream, and the groin is set at the angle of 65 degrees with the normal
line to bank. According to a legend, the groin was set for protecting bank erosion, but scouring is generaly
observed near the root of attracting groin. The objective of setting the groin contradicts the hydraulic phenomena
observed around it. In order to clarify the contradiction, the hydraulic aspect of the groin is investigated
experimentally. The results show that the location of scour hole depends on the hydraulic condition and that there
is a hydraulic condition for preventing severe bank erosion. One of the main conclusions is that a traditional
counter measure is very useful when hydraulic engineers consider the design with nature for flood control.

Keywords: Katsurariver, Kameoka city, old attracting groin in Edo-era, hydraulic experiment



