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Abstract

This study examines how to derive an optimal slit aperture of flat-board debris-flow breaker (hereafter FDB),
which is a new method for reducing damages by debris flows in residential piedmont areas. The results
show that FDB divided momentarily debris flows into water and bed-materials, thereby inducing storage
of the (especially with large grain-sized) materials and causing potentially huge damages. In addition, with
increasing slit aperture, the amount of large grain-sized materials increased under the lower surface of FDB,
which reflects inversely that, under the consideration that FDB requires obligatorily dredging works, FDB
with the slit aperture equal to mean grain-size of bed-materials is effective for capturing debris flows. However,
on the upper surface of FDB with the optimum slit aperture, its considerable amount was dropped out to
both sides of FDB. This finding indicates that a pile of the materials formed on the upper surface of FDB
changed flow direction of the materials arriving at the heels of the pile.
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Figure 1. Schematic diagram of the experimental flume
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Figure 2. Flat-board debris-flow breaker applied in the experimental flume

(a) Diagonal view, (b) Front view, (c) Side view
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Figure 3. Slit aperture of the flat-board debris-flow breaker

(a) Slit aperture with 3—mm wide, (b) Slit aperture with 9—mm wide, (c) Slit aperture

with 15—mm wide
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(a) Sand, (b) Granules, (c) Pebbles
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Table 1. Differences in storage volume and percentage according to the absence and slit apertures of flat-board debris-flow breaker (FDB)

when the bed-materials with 9 kg were supplied

Storage sites Non-—structured

FDB—structured

Slit aperture w/ 15—mm

by FDB Slit aperture w/ 3—mm wideSlit aperture w/ 9—mm wide wide
Volume (g) Percent (%) Volume (g) Percent (%) Volume (g) Percent (%) Volume (g) Percent (%)

By wings 322+ 77° 3.6 355+ 51° 3.9 443+ 148 * 4.9 370+ 225¢ 4.1
On upper surface 134+ 45 13 3,537+ 296 39.3 2,530+ 341° 28.1 74+ 54°¢ 0.8
Under lower surface : 1,034% 325° 11,5 4,022 646° 447 6,773t T1° 75.3
At both sides 0+ 0¢ 0.0 1,390+ 597° 15.4 442+ 9259 ¢ 4.9 45+ 591 0.5
Total storage 435+ 98° 4.8  6.316% 459° 702  7.437% 299°  82.6  7.262% 219°  80.7
Total export 8,565t 98 *° 95.2 2,684+ 459° 29.8 1,563+ 299 ¢ 17.4 1,738+ 219 °© 19.3

Note. FDB represents the flat—board debris—flow breaker, All volume data were expressed as mean and standard deviation (SD),
Different letters following mean®SD indicate significant (20,05) differences in each storage site based on Tukey—HSD multiple
comparisons, but comparisons between amount values in the non—structured and FDB—structured were not performed in the

columns of the upper and lower surface of FDB,
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Figure 7. Proportions of each material’s stored volume to total stored volume on the upper surface and under the lower surface of flat-board

debris-flow breaker (FDB)

(a) On the upper surface of FDB with the 3—mm wide slit aperture, (b) On the upper surface of FDB with the 9—mm wide
slit aperture, (c) On the upper surface of FDB with the 15—mm wide slit aperture, (d) Under the lower surface of FDB with
the 3—mm wide slit aperture, (e) Under the lower surface of FDB with the 9—mm wide slit aperture, (f) Under the lower

surface of FDB with the 15—mm wide slit aperture
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