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ABSTRACT: In this study, the field applicability of the recently constructed multifunctional fishway in Seomunbo, Yeong-
cheon-si, and Gyeongsangbuk-do were examined. The analysis variables were R/C slab (S1) and R/C+S/C slab (S2), the
underground passage standard areas (width x length) were 1.4 m X 0.2 m, 1.4 m x 0.3 m, and 1.4 m x 0.6 m, and the flow
velocities were 0.8, 1.2, and 1.6 m/s. As a result of the analysis, the safety of the design of Seomunbo was evaluated. The
analysis showed compared to the Seomoon Weir fishway, the maximum stress of S2 decreased by 24 - 32%, the bending
moment of the underground passage decreased by 16 - 33%, the maximum stress of the sidewall decreased by 20 - 36%. In
addition, the bending moment of the upper slab decreased by 17 - 33%, the maximum stress of the upper slab decreased by
9 - 28%, and the bending moment decreased by 19 - 33%. Complementation was required in the following percentages: 18%
and 14% for the maximum stress and bending moment of the underground passage, respectively, 15% and 17% for the
maximum sidewall stress and bending moment, respectively, and 11% and 16% for the upper slab maximum stress and
bending moment, respectively. The results showed that S2 was superior to that of the Seomoon Weir fishway, and the
underground passage size of 1.4 m x 0.3 m was superior to those of 1.4 m X 0.2 m and 1.4 m X 0.6 m, and R/C+S/C slab was
superior to that of R/C slab. The findings are expected to be useful for constructing and designing the multifunctional fishway.
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Fig. 1. Poorly constructed ice harbor-style fishway (a) Ice
harbor-style fishway in Bulyeong Valley, Uljin-gun, Gyeong-
sangbuk-do, (b) Ice harbor-style fishway in Seongju-gun
Daega river.
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Fig. 4. Side view multi-functional fishway.
Table 1. The structure analysis of factors

Velocity Analysis

Fishway body Size of underground passage Fishway

R/C Slab, S/C Slab, 14mx02m, 14 mx 0.3 m, Upper slab, Side wall, Maximum stress
0.8 m/sec, 1.2 m/sec, 1.6 m/sec 14 mx 06 m of exit part, Bending moment

Fig. 5. FEM modeling.
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Table 2. Seomoon weir analysis conditions

Resilient Infrastructure (2020) 7(4): 308-319

Fishway Seomoon fishway
Length 45 m
Width 46 m
Width of wall 0.30 m
Slze of underground passage (B x H) 14 mx03m
Velocity of flow 1.2 m/sec
Elastic modulus Es = 2.0 x 10° MPa, Ec = 2.7 x 10*
Strength design criteria fck = 24 MPa
Table 3. Analysis conditions
Fishway R/C Slab R/C+S/C Slab
Length 45 m 45 m
Width 46 m 46 m
Width of wall 0.30 m 0.30 m
Size of underground passage 14 mx02m 14mx02m
B x H) 14 m x 0.3 m 14 mx03m
14 mx 06 m 14 mx 06 m
Elastic modulus Es = 2.0 x 10° h/lPa, Es = 2.0 x 10° l\/‘I‘Pa,
Ec =27 x 10 Ec = 2.7 x 10
Strength design criteria fck = 24 MPa fck = 24 MPa
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Table 4. The maximum stress for exit part

R/C+S/C Slab (1.4 m x 0.6 m, 1.6 m/s)

Maximum stress 3.1 MPa

Allowed stress 9.6 MPa

Table 5. The bending moment for exit part

R/C+S/C Slab (1.4 m x 0.6 m, 1.6 m/s)

Bending moment | 4.5 Nmm
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Fig. 6. The maximum stress for exit part (R/IC+S/C Slab (1.4 m x 0.6 m, 1.6 m/s)).

Fig. 7. The bending moment for exit part (R/C+S/C Slab (1.4 m x 0.6 m, 1.6 m/s)).
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Fig. 8. Comparison of maximum stress analysis between R/C Slab and R/C+S/C Slab by velocity.
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Fig. 9. Comparison of maximum stress analysis between R/C Side wall and R/C+S/C Side wall by velocity.
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Fig. 10. Comparison of maximum stress analysis between R/C exit part and R/C+S/C exit part by velocity.

5
4.5 -
4

s
v

N

@\

L=
wn

0.8m/s 1.2m/s

==¢=R/C1.4mx0.2m
=fi—R/C+S/C 1.4mx0.2m
w=fe=R/C 1.4mx0.3m
e R/C+S/C 1.4mx0.3m
wie=R/C 1.4mx0.6m
«=@==R/C+S/C 1.4mx0.6m

1.6m/s

Fig. 11. Comparison of bending moment analysis between R/C Slab and R/C+S/C Slab by velocity (Slab).
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Fig. 12. Comparison of bending moment analysis between R/C Side wall and R/C+S/C Side wall by velocity (Side wall).
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Table 6. Analysis comparison of stress and Bending moment

: c St 2
R Unc?tlazrgrgznd
of flow | = ssage Division Upper | Side | Exit | Upper | Side | Exit | Upper | Side | Exit
(Ms) | @ x H, m) slab | wall | pat | slab | wal | pat | slab | wal | part
Bending moment | 55 | 55 | 33 | 23 | 23 | 31 | 19 | 22 | 27
(N'mm)
14502 t
aximum stress
v 26 | 19 | 18 | 23 | 15 | 16 | 20 | 14 | 14
Bending moment | 45 | 54 | 25 | 13 | 18 | 20 | 1113 | 18 | 18
(N'mm)
0.8 14203 o — t
aximum stress
s 18 | 13 | 13 | 16 | 12 | 10 | 14 | 10 | 09
Bending moment | 57 | 44 | 54 | 30 | 33 | 42 | 26 | 20 | 34
(N'mm)
14 x 06 :
Maximum stress | 55 | 55 | 33 | 31 | 21 | 28 | 27 | 20 | 24
(MPa)
Bending moment
e 20 | 31 | 41 | 26 | 26 | 36 | 22 | 23 | 30
14 x 0.2 :
Maximum stress | 55 | 54 | 28 | 28 | 19 | 22 | 25 | 17 | 19
(MPa)
Bending moment | 5, | o6 | 34 | 16 | 21 | 25 | 14 | 20 | 23
(N'-mm)
12 14703 t
aximum stress
v 25 | 16 | 18 | 20 | 14 | 14 | 19 | 13 | 12
Bending moment | -, , | 47 | 57 | 34 | 36 | 44 | 30 | 32 | 38
(N'mm)
14%06 | — t
aximum siress
Pa) 43 | 28 | 42 | 34 | 23 | 33 | 30 | 21 | 29
Bending moment | 57 | 40 | 48 | 33 | 33 | 42 | 30 | 32 | 36
(N'-mm)
14 x 0.2 :
Maximum stress | 57 | 35 | 33 | 32 | 28 | 27 | 20 | 22 | 24
(MPa)
Bending moment | 55 | 53 | 35 | 20 | 27 | 30 | 17 | 25 | 27
(N'mm)
16 14 x 03 :
Maximum stress | 55 | 55 | 24 | 24 19 | 20 | 23 17 18
(MPa)
Bending moment | 57 | 54 | 62 | 44 | 41 | 51 | 38 | 36 | 45
(N'mm)
14 x 0.6 :
Maximum stress | 55 | 4o | 45 | 41 36 | 35 | 37 | 33 | 31
(MPa)

X% C : Seomoon Fishway by Existing Design Method (R/C+S/C Slab)
S1 : Analysis by SAP2000 (R/C Slab)
S2 : Analysis by SAP2000 (R/C+S/C Slab)
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Slab)o|t} (o]} Cat A9h). Z}17 - 33%, 20 - 36% ZA Yelsith

AREYE CF 7120 S13} 528 BT A} Aol EER 2 CE TR0 2 S17HS28 B4
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