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Numerical simulation of the influence of spur dike angle and
length on flow characteristics in recirculation zone
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(1. School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: To study the influence of the pick angle and length of spur dike on the flow characteristics of
recirculation zone behind the spur dike, the computational fluid dynamics (CFD) method was applied to
simulate the flow fields and the distributions of turbulent kinetic energy and turbulent viscosity under
three pick angles (60 °, 90 ° and 120 °) and three projection lengths (0.12 m, 0.2 m and 0.3 m) of spur
dike. The results show that the maximum relative length L/B and width W/B of recirculation region are
positively correlated with the relative projection length of spur dike »1/B. The turbulent kinetic energy
diffuses and attenuates along the flow separation zone to both sides and downstream, and the maximum
value is located at the flow separation zone behind the spur dike. The projective length and angle
directly affect the size and distribution range of turbulent kinetic energy and turbulence viscosity. With
the increase of water depth, the distribution patterns of turbulent kinetic energy and turbulent viscosity
remain the same, and the values decrease slightly with the increase of water depth.
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Fig.4 Water surface velocity contours and streamlines

SRS T Ik A B B A X I [l IXOR
SHERE, 618 T TR S TS TR XY
KEEMSEEE . SMARE, A Tl & KRB K
JE¥E 1 ~35mzZl, MREMET, MEREK
FERY BTN, R XA B, X A At 2
K g R — 8, R LG T RRERXKE
LYY T KE bl AL L/b1, ATLSH . T
WU Tl 3 XA B 5 T I e KEA G, H
] g DX K B — M T B KW 114755 751,
W& T OB K BB, L/b1 JEARAE . BE5E

R, THAX K E b1/B 5 RAX HIE K
JE L/B WIEAM G, HEEM RN : L/B=1.910b1/B
+1.226(R*=0.86, R WHIFEZEE).

FAh . IE e K W o8 B R RERE A T 4 5%
KERIEmmiE A, BS T MK B AHC.
— e 35 e K IR A E BE T AR K R 1.7 ~
2k Ay, HEEER M, 8N 5
Bral, T HAEXT Y KB b1/B 5 i KARXT [A]
T E WIB IEAM G, HEM KRR K WB =
0.274 b1/B+ 0.206(R* = 0.91).,



84 o BTk % 2 R

2020 4F 5 42 4

F1 R TAYEERE R

Tab.1 Dimension of recirculation zone behind spur dike in this study

THHEE b/m  fEE/(°)

THHEKE bl/m  WFE B/m  HRFHAKEE Lim

REIRTERE Wim  Lbl Wbl bl/B WIB  LIB

0.12 90 0.12 1.2 1.34
0.20 90 0.20 1.2 225
0.30 90 0.30 1.2 3.34
0.14 60 0.12 1.2 1.37
0.23 60 0.20 1.2 2.36
0.35 60 0.30 1.2 3.33
0.14 120 0.12 1.2 132
0.23 120 0.20 1.2 2.14
0.35 120 0.30 1.2 3.21

0.24 11.17 2.00 0.10 0.20 1.12
0.37 11.25 1.85 0.17 0.31 1.88
0.52 11.13 1.73 0.83 0.43 2.78
0.24 11.42 2.00 0.10 0.20 1.14
0.38 11.80 1.90 0.17 0.32 1.97
0.52 11.10 1.73 0.83 0.43 2.78
0.24 11.00 2.00 0.10 0.20 1.10
0.35 10.70 1.75 0.17 0.29 1.78
0.51 10.70 1.70 0.83 0.43 2.68
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