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Abstract This study is an experimental study about a facility for preventing the accumulation of floating debris at
a bridge by flooding at a small river. Generally, structures installed at a small river are damaged frequently by floating
debris during typhoons or localized rainfall events. On the other hand, there is no method available for preventing
such damage. The facilities used in other countries to prevent such damage by the accumulation of floating debris
include debris fins, deflectors, and sweeper. Among these facilities, the present study was conducted with a sweeper
to investigate the damage-reducing capability through a real-scale accumulation experiment. A sweeper was installed
in front of a bridge to bypass floating debris by self-rotation so that the floating debris may not be accumulate at
the bridge. A small bridge model was prepared in a real-scale for the real-scale experiment. The accumulation
reducing capability was compared through an accumulation experiment before and after the sweeper installation
depending on the length of the debris and flow conditions. The result showed that the accumulation rate increased
with increasing length of the debris or decreasing flow rate. The installation of a sweeper decreased the debris
accumulation rate by a minimum of 55% to a maximum of 88% compared to the case without an installed sweeper.
The result of the present study showed that the installation of a sweeper at a small river having a high potential of
generating floating debris may help secure the stability of a bridge in the case of floating debris accumulation.
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Fig. 1. Debris Deflector(FHWA, 2005)
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(a) debris fin (b) debris deflector (c) debris sweeper
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Fig. 3. Real Scale Experiment Channel
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Drop Method
1 drop
2 drop
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(La)
6.7
7.8

Debris Length
5

170
Ratio(L/Wy)

L

R

Debris
Diameter
(D, cm)
4.7
4.7
5.4

LERNSATE Table 2

Length
(L, m)
2.5
3.0
35

37

Type

woody

Sweeper
Installation
before
after

Depth

(d, m)
0.80

0.38
0.54

Pier Width
0.45

Table 1. Experiment Conditions
(Wp, m)

Fig. 6. Woody Debris
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Table 2. Results of Accumulation Test(1 drop)

Fr=0.54 Fi=0.38

(Tr:lr:) Li78 | Li=67 | Li=56 | Li=7.8 | Li=67 | Le=S6
Nee | Noe | Nog | Nag | Naw | Nug

1 067 | 100 | 067 | 100 | 067 | 067
2 067 | 167 | 167 | 167 | 133 | 133
3 133 | 267 | 233 | 267 | 233 | 133
4 233 | 300 | 300 | 367 | 300 | 100
5 333 | 333 | 233 | 467 | 367 | 200
6 300 | 433 | 333 | 567 | 467 | 3.00
7 400 | 500 | 233 | 633 | 533 | 400
8 500 | 567 | 233 | 733 | 567 | 5.00
9 600 | 667 | 333 | 833 | 667 | 567
10 700 | 767 | 433 | 933 | 767 | 600
11 800 | 867 | 467 | 1033 | 833 | 533
12 900 | 967 | 533 | 1133 | 933 | 633
13 1000 | 10.67 | 567 | 1200 | 1033 | 7.00
14 1100 | 1167 | 667 | 1300 | 1133 | 800
15 1200 | 1267 | 7.67 | 1400 | 1233 | 833
16 1300 | 13.67 | 833 | 1500 | 13.00 | 9.00
17 1400 | 1467 | 933 | 1600 | 13.67 | 10.00
18 1500 | 1567 | 1033 | 17.00 | 1433 | 1033
19 1600 | 1667 | 1100 | 17.67 | 1500 | 10.67
20 1700 | 17.67 | 1200 | 1833 | 1600 | 1033

Table 3. Results of Accumulation Test(2 drop)

Fr=0.54 Fi=0.38
(Tr:lr:) Li78 | Li=67 | Li=56 | Li=7.8 | Li=67 | Le=S6
Nee | Noe | Nug | Nag | Naw | Nug
1 167 | 167 | 100 | 167 | 100 | 200
2 367 | 333 | 200 | 3.67 | 267 | 267
3 533 | 400 | 367 | 567 | 467 | 233
4 733 | 600 | 467 | 767 | 600 | 4.00
5 933 | 567 | 567 | 967 | 800 | 467
6 1133 | 667 | 467 | 1167 | 1000 | 633
7 1333 | 833 | 633 | 1367 | 1167 | 833
8 1533 | 867 | 833 | 1567 | 13.67 | 10.00
9 1733 | 1067 | 1000 | 17.67 | 1567 | 12.00
10 1933 | 1233 | 1200 | 1967 | 17.33 | 14.00
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Table 4. Results of Accumulation Test(1 drop)

, Fi=0.54 Fr=0.38
(Tr:ﬁf) Le78 | Li=6.7 | L56 | LeT8 | L6 | L5t
Noe | N | Nug | Nog | Nag | Nug
1 0.00 0.00 0.00 0.67 0.00 0.00
2 0.00 0.00 0.00 0.67 0.00 0.00
3 0.33 0.00 0.00 0.33 0.00 0.00
4 0.33 0.00 0.00 0.67 0.33 0.00
5 1.00 0.00 0.00 0.33 0.67 0.00
6 0.00 0.00 0.00 0.00 1.00 0.00
7 0.00 0.00 0.00 0.00 1.00 0.00
8 0.00 0.00 0.00 0.33 0.67 0.00
(b) 9 033 | 033 | 000 | 067 | 033 | 0.00
i 10 0.00 0.00 0.00 0.67 0.00 0.00
11 0.33 0.00 0.00 0.67 0.00 0.00
12 0.00 0.00 0.00 0.33 0.33 0.00
13 0.00 0.00 0.00 1.00 0.33 0.00
14 0.00 0.00 0.00 1.00 0.33 0.33
15 0.33 0.00 0.00 1.67 0.33 0.33
16 0.00 0.00 0.00 233 0.67 0.33
17 0.00 0.00 0.00 3.00 0.33 0.67
18 0.00 0.00 0.00 2.67 0.33 0.00
19 0.00 0.00 0.00 3.00 0.67 0.00
20 0.00 0.00 0.00 333 1.00 0.00
(c) Table 5. Results of Accumulation Test(2 drop)
: , Fr=0.54 Fr=038
(Tr:ﬁf) Le78 | Li=6.7 | L56 | LeT8 | L6 | L5t
Noe | Nwe | Nug | Nog | Nag | Nug
1 0.00 0.00 0.00 0.67 0.33 0.00
2 0.67 0.00 0.00 2.00 1.00 0.67
3 233 0.00 0.00 2.67 1.33 0.00
4 1.33 0.67 0.00 3.00 1.00 0.67
5 0.67 0.00 0.00 233 0.67 1.00
6 0.00 0.00 0.00 2.67 1.00 1.00
7 0.67 0.00 0.00 333 1.67 0.00
8 1.33 0.33 0.00 3.67 1.00 0.00
9 0.00 0.33 0.00 4.33 1.00 0.00
10 0.00 0.00 0.00 5.00 1.00 0.00
(d)
Fig. 9. Debris Transportation
(a) debris transport (b) debris accumulation 3.21 REEHE Zolo mE HNEHY
(c) sweeper rotation (d) debris slipped out 299 AAd E $2AE A9 A 2
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