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Abstract Damage to structures, such as bridge piers, are increasing rapidly due to the debris moving along rivers
at the time of flooding. Therefore, the debris fin, debris deflector and debris sweeper, which are debris reduction
systems, were produced in this study and an accumulation experiment was carried out on the experimental channel
according to the existence of the reduction system. The debris fin is the reduction system that creates parallel flow
on debris accumulated on the bridge to pass through the bridge, which was produced using wood. In addition, the
debris deflector was produced using steel pipes and it has the type of detouring the direction of debris. The debris
sweeper passes the debris using the magnetic force rotation of a screw-shaped cylindrical structure by water flow and
it was produced using acrylic material. The experiment was carried out by analyzing the level of accumulation
according to the hardness and dropping method of the debris and comparing the accumulation rate of reduction
systems, and the experiment was carried out 5 times. According to the experimental results, there was a difference
in the accumulation rate according to the type of reduction system and the shape of debris, and it often depended
significantly on the initial shape of debris accumulation. The direct debris reduction effect on the bridge was higher
in the order of the debris deflector, debris sweeper and debris fin, but in case of the debris deflector, damage, such
as stream turbulence, changes in water level and river bed, and the loss of deflector can occur due to debris
accumulated directly on the debris deflector. Therefore, it is necessary to design the debris deflector considering these
issues.
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Fig. 1. Debris countermeasures(reduction system) on
bridge[5]
(a) Debris fin, (b) Debris deflector, (c) Debris
sweeper
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Fig. 2. Specification of debris reduction system (m)
(a)debris fin (b)debris deflector (c)debris sweeper
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Table 1. Condition of experiment
Debris Debris Total number of Debris (m) Depth Velocity
type reduction system debris Length Width (m) (mv/s)
None
Fin
Soft Deflector
Sweeper 0.30 x 10° 032
=i 300 0.0 ~ 030 -
None 0.60 x 10° 0.40
Hard Fin
. Deflector
Sweeper
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Table 2. Comparison of debris accumulation(No reduction system)

Debris Dropping Case Total number Number of Number of accumulation
type method of debris accumulation non-accumulation rate(%)
1 300.0 0.0 100.0
2 272.0 28.0 90.7
3 299.0 1.0 99.7
1 4 297.0 3.0 99.0
5 300.0 0.0 100.0
Average 293.6 6.4 97.9
soft 300
1 288.0 12.0 96.0
2 300.0 0.0 100.0
3 300.0 0.0 100.0
10 4 300.0 0.0 100.0
5 300.0 0.0 100.0
Average 297.6 24 99.2
1 279.0 21.0 93.0
2 299.0 1.0 99.7
3 299.0 1.0 99.7
1 4 300.0 0.0 100.0
5 293.0 7.0 97.7
Average 294.0 6.0 98.0
hard 300
1 280.0 20.0 933
2 300.0 0.0 100.0
3 300.0 0.0 100.0
0 4 300.0 0.0 100.0
5 300.0 0.0 100.0
Average 296.0 4.0 98.7

(2) (b)

Fig. 4. Result of experiment(No reduction system)
(a) soft type (b) hard type
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Table 3. Result of experiment on the debris fin installation

Debris Dropping Case Total number Number of Number of accumulation
type method of debris accumulation non-accumulation rate(%)
1 296.0 4.0 98.7
2 294.0 6.0 98.0
3 266.0 34.0 88.7
1 4 260.0 40.0 86.7
5 253.0 47.0 843
Average 273.8 26.2 91.3
soft 300
1 290.0 10.0 96.7
2 300.0 0.0 100.0
3 300.0 0.0 100.0
10 4 290.0 10.0 96.7
5 300.0 0.0 100.0
Average 296.0 4.0 98.7
1 262.0 38.0 873
2 236.0 64.0 787
3 266.0 34.0 88.7
! 4 297.0 3.0 99.0
5 273.0 27.0 91.0
Average 266.8 332 88.9
hard 300
1 298.0 2.0 99.3
2 270.0 30.0 90.0
3 260.0 40.0 86.7
0 4 220.0 80.0 733
5 300.0 0.0 100.0
Average 269.6 304 89.9

(2)

Fig. 5. Result of experiment(debris fin)
(a) soft type (b) hard type
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Table 4. Result of experiment on the debris deflector installation

Debris Dropping Case Total number Number of Number of accumulation
type method of debris accumulation non-accumulation rate(%)
1 0 300.0 0.0
2 0 300.0 0.0
3 0 300.0 0.0
1
4 2 298.0 0.7
5 0 300.0 0.0
Average 0.4 299.6 0.1
soft 300
1 0 300.0 0.0
2 0 300.0 0.0
3 0 300.0 0.0
10
4 0 300.0 0.0
5 0 300.0 0.0
Average 0.0 300.0 0.0
1 37 263.0 123
2 0 300.0 0.0
3 0 300.0 0.0
1
4 7 293.0 23
5 19 281.0 6.3
Average 12.6 2874 42
hard 300
1 0 300.0 0.0
2 0 300.0 0.0
3 0 300.0 0.0
10
4 0 300.0 0.0
5 30 270.0 10.0
Average 6.0 294.0 2.0

Fig. 6. Result of experiment(debris deflector)
(a) soft type (b) hard type

38



AW FERE AGAA v 2N AT

Table 5. Result of experiment on the debris sweeper installation

Debris Dropping Case Total number Number of Number of accumulation
type method of debris accumulation non-accumulation rate(%)
1 3.0 297.0 1.0
2 47.0 253.0 15.7
3 14.0 286.0 4.7
1
4 15.0 285.0 5.0
5 1.0 299.0 0.3
Average 16.0 284.0 53
soft 300
1 12.0 288.0 4.0
2 0.0 300.0 0.0
3 0.0 300.0 0.0
10
4 0.0 300.0 0.0
5 0.0 300.0 0.0
Average 24 297.6 0.8
1 65.0 235.0 21.7
2 29.0 271.0 9.7
3 31.0 269.0 10.3
1
4 73.0 227.0 243
5 46.0 254.0 153
Average 48.8 2512 16.3
hard 300
1 0.0 300.0 0.0
2 0.0 300.0 0.0
3 0.0 300.0 0.0
10
4 0.0 300.0 0.0
5 0.0 300.0 0.0
Average 0.0 300.0 0.0

Fig. 7. Result of experiment(debris sweeper)
(a) soft type (b) hard type

39



AV} 74283 = RA] A7 A3E, 2016

Table 6. Comparison of accumulation on debris reduction system

Dropping No reduction

Type
P method

system (%)

Debris fin (%)

Debris deflector (%)

Debris sweeper (%)

soft

100.00

93.26

0.10 541

100.00

99.50

0.00 0.81

hard

100.00

90.71

429 16.63

100.00

91.08

2.03 0.00

100

B @ ©
S -} ©

Accumulation rate(%)

N
o

1l

m1 10

No
reduction
system

Debris
fin

(@)

Debris
deflector

Debris
sweeper

-]
e

60

40

Accumulation rate(%)

20

ml 10

No
reduction
system

Fig.

Debris
fin

(b)

Debris
deflector

(a) soft type (b) hard type

100

Debris
sweeper

8. Experimental result on debris reduction system
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Accumulation rate(%)
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Fig.
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9. Comparison of debris accumulation on debris
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