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Abstract

The large eddy simulation (LES) method is used to solve the incompressible fluid continuity equa-
tion and Navier-Stokes equation. The uniformity of grid-generated flow field, and the flow field
characteristics under the combined action of IEC gust wind and turbulence are numerically simu-
lated and analyzed. By analyzing the characteristic parameters of the turbulent flow field of the
grid, it is concluded that the uniformity of the grid flow field at 4 m downstream of the grid meets
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the requirement. IEC gust wind is well combined with grid turbulent flow field, which can be used
for further study of bridge cross-section characteristics.
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Figure 1. Partial schematic diagram of the grid

B 1 miEHrEE

Figure 2. Schematic diagram of the whole grid
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Figure 3. Schematic diagram of calculation domain
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Figure 4. Mesh generation near the grid

4. HEAHRTERIAE X o

AR H KR4l (Large Eddy Simulation, LES) it 5 A B M 2517 . LES Tt 455 28 72 i i Yk
(772, TR MR I I i 43 A D R RBE AN ROBE T o o T R ROBE BT, SR BRI O i
TEF /N R (i, SR A% R (Sub-Grid Scale, SGS)ERU 4TI, 78 FLUENT sRffas, 3+
A FRARFR 7% (Finite-Volume Method, FVM)K il 2 st i€ 3 Ab 385 AN o] I 4 i A 2 77 2 A1 Navier-Stokes
D AT RERALR L Smagorinsky-Lilly M5 /UBEAERS, Smagorinsky %t Co i 0.1 [11]. &
SIMPLE 3 i i ) 5 BEARR A ), He 507 2K F Bl X 22 73 4% 3K (Second Order Upwind), & 77
FER A w0 2 40 #% 20 (bounded central differencing). 1%/ 8] 25 K BUA 0.001 s, Ftit5E 20,000 5, HP
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Table 1. Boundary conditions
* 1L BREME

(A= bl i s

N Velocity-inlet, U = 10 m/s

o Pressure-outlet

& No slip wall
EiEal Symmetry
ESEN] Symmetry

I AL T i, BEARAE 4 m oAb, BEINRRIEEDY 0.4 m, P S0A0 B T HE I A, e A A
K5 Fam e BRI AAE S 2 J7 R XU, SREEIE D 1000 Hz, KA 5304 20,000,
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Figure 5. Layout of monitoring points (unit: cm)
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Figure 6. Wind speed time history curve
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Figure 7. Streamline of flow field
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4.1 FEifmE

MMt 25073 72 350 S E AR A he B S T T, BT RS A R B A B, ORI A S0 U I e A A
B, IR A AW (ARG I — BB 8L, R I3 ST I T O, T B % T[]
PERII ST 2 o AR SO I X 0 st 1) R I 2 H 2R 20 BT A3 B 0 R0 B, ORI UEAS M 2535 I35 51 1k

P2 45 T MBS RUR AR K ZRIRSR A, ZRSREE A /IME N 13.4%, BORE N 14.9%, “T¥ME
9 14.3%, ArAEZEN 0.004. FHULEIED, ZAGMHASAHTE ARSI 4 m BRI, s CEIAR] TR R4
PEo ASCHUERMRIZRERE, 58I MR FRE 1, = 15%H L, MHXHRZEN 4.67%. S5kl
AR, B UEA SR F M BB AT BOR AT 19, 123 032 Wi i m] T J 15 B A Y 0t 9

Table 2. Turbulence intensities

=2 ERBE

(0.4,0.4) 14.7 (0.4,0.8) 14.7 0.4,1.2) 14.9 (0.4, 1.6) 14.7 (0.4,2.0) 14.9
(0.8,0.4) 13.6 (0.8,0.8) 13.8 (0.8,1.2) 13.8 (0.8, 1.6) 14.6 (0.8, 2.0) 14.6
(1.2,0.4) 14.4 (1.2,0.8) 13.7 (1.2,1.2) 134 (1.2, 1.6) 14.0 (1.2,2.0) 14.6
(1.6,0.4) 14.2 (1.6,0.8) 14.3 (1.6,1.2) 13.6 (1.6, 1.6) 14.2 (1.6, 2.0) 145
(2.0,0.4) 14.4 (2.0,0.8) 14.9 (2.0,1.2) 14.0 (2.0, 1.6) 13.8 (2.0, 2.0) 14.2

42. EBRBVORE

AR [RVRE X 00 T M e ) RO I AR S 5 AT 087, 93 7S M S AR KRR, VAR
P 3 PR o He b R I ZRAR > RUEE R 0.371 m, #2784 0.231 m, M 04 0.279 m, brifE %24 0.0345,
YEHHZAS A K2 72 B i Ak A 2 W8 A3 211 SOCIR[A] P IS RAHELES, X IRZELN 16.7%, A&
SCEAERBAEE R K. HEZRRE T, ASCHUEBAN TR SRS, Toik 8 e K 0 ) W i 2 AT
. PRI SEAEREBI, ARER LR R BER -

Table 3. Turbulence integral scale

F3 ERRORE
Aets(m) Lx (M) Heh(m) Lx (M) Aets(m) Lx (M) HetR(m) Lx () HetR(m) Ly (m)

(0.4,0.4) 0.259 (0.4,0.8) 0371 (0.4,1.2) 0.274 (0.4, 1.6) 0.351 (0.4,2.0) 0.293
(0.8,0.4) 0.236 (0.8,0.8) 0.276 (0.8,1.2) 0.277 (0.8, 1.6) 0.246 (0.8,2.0) 0.252
(1.2,0.4) 0.248 (1.2,0.8) 0.258 (1.2,1.2) 0.231 (1.2, 1.6) 0.261 (1.2,2.0) 0.312
(1.6,0.4) 0.299 (1.6,0.8) 0.308 (1.6,1.2) 0.237 (1.6, 1.6) 0.293 (1.6,2.0) 0.305
(2.0,0.4) 0.324 (2.0,0.8) 0.258 (2.0,1.2) 0.287 (2.0, 1.6) 0.262 (2.0,2.0) 0.270

4.3. BKBHRIE

R FH M0 RO A5 ) KGR I ARAS 5, AT (8 B AR e, 4 5 4 XU BN R 45 5 A R ik 3 IR 1% 1)
FEF7, FIH MATLAB SAF3EAT AL BE, BV AT 73 21k 30 G o AR SRR, =5 B2 2 0.4 m il 249,
3Bk sh KGEE an 1€ 8 Fizr . IF Von Karman BE1E LG, W] DL H S{E B0 13 21 (1 ik sl KU, 7EARATE,
XFEE Von Karman i/, (HEUE U R RE 2 4515 Von Karman B ARV & .
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Figure 8. Fluctuating wind speed spectrum
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Figure 9. Wind speed time history curve of IEC gust model
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Figure 10. Wind speed curve under the combined action of gust and turbulence
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Figure 11. Downstream velocity contours at different times at 4 m downstream of the grid
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(e) t=125s
Figure 12. Vorticity contours at different times
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Figure 13. Static pressure curve of centerline of flow field
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