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Abstract

Local scour of bridge foundation is one of the main factors leading to water damage of bridges, and
certain measures need to be taken for protection treatment. In this paper, based on the hydrody-
namic module and sediment transport module of Flow-3D software, the RNG k-¢ turbulence model
is used to carry out a three-dimensional numerical study on the local scour protection of cylindrical
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bridge piers, and the effect of installing sheaths on the local scour protection of cylindrical bridge
piers is analyzed. Calculation results show that the sheath device can greatly reduce the maximum
scour depth, the maximum scour depth is only 13% of the unprotected condition; after the installa-
tion of the sheath device, the scour pattern of the riverbed changes greatly compared with the un-
protected condition, and the waterward side of the abutment is not scoured, and the location of the
maximum scour depth is located in the sheath side of the forward side of the sheath at a very small
distance from the edge of the sheath; in the sheath on both sides of the back of the scour crater, a
large area of sand dune trailing is formed, similar to the unprotected condition. In the back of the
scour pits on both sides of the sheath, a large area of sand dune trailing similar to the unprotected
condition is formed, but due to the smaller degree of scour and lower sediment content in the wa-
ter flow, the height and area of the sand dune are much smaller than that of the unprotected con-
dition.
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Figure 1. Schematic diagram of model layout and boundary conditions
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Figure 2. Time history curve of maximum scour depth
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Figure 3. Longitudinal section of bridge abutment at t = 300 s
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Figure 4. Longitudinal section of bridge abutment at t = 600 s
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Figure 5. Longitudinal section of bridge abutment at t = 1200 s
[ 5.t =1200 s B\ EFIE

sediment; packed: elevation net change contours
-0.0307  -0.0218  -0.0129  -0.0040 0.0050
I 0 |

0.250

70.125

0.0
0.467 0.610 0.753 X0.896 1.039 1.182

Figure 6. Longitudinal section of bridge abutment at t = 1800 s
[ 6. t = 1800 s B\ =FIHE

DOI: 10.12677/hjce.2024.135079 738 TARTH


https://doi.org/10.12677/hjce.2024.135079

RIEH, BT

P 7~10 Jos 1 ARS8 8 o I A A A3 i e 1 1 T 1 e A5 P2 B ) (A2 A R o AN T HT AR
I F, WIS RSO 1 ) T e R R FEE AN BT R L e ek B e TR AN i R R R . A
BELZK A P 2 S5 SR P R S e lie e, 17 3 SO NALE AL, X Ay B AR PRI DIISE 7 K, 7Kgk
RSG5, PRRIGTA RESEONRIZL . T LA, ErRIA R IIAT AR B, SRR PN i 0 A Al R 24
BE RIS (B FRHERS , b RIS B AN W Fe PR SR RAE PR RIIST N IS 12 3 22 (R OK, FERERSAR G N,
IKRERIY BETIIRES,  PPRIGUA R L B 2 ks, BB BL . t = 1200 s AT t = 1800 s i
ARSI 0 1 T R R ST IR P ATV ) L0 22 5%

sediment; packed: elevation net change contours

-0.0105

0.25
-0.0141
4 -0.0176
-0.0212
-0.0248
00 005 _ 010 015
Y

0.0

Figure 7. Transverse section of bridge abutment at t = 300 s
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Figure 8. Transverse section of bridge abutment at t = 600 s
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Figure 9. Transverse section of bridge abutment at t = 1200 s
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Figure 10. Transverse section of bridge abutment at t = 1800 s
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Figure 11. Schematic diagram of the structure of the sheath device
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Figure 12. Schematic diagram of model layout and boundary conditions under protection condition
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Figure 13. Scouring of x-y plane bed at different moments of unprotected condition
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Figure 14. Scouring of x-y plane bed at different moments of protection condition
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Figure 15. Time history curve of maximum scour depth before and after protection
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