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Abstract :Aimed at the representative project in the piers, which is protected by the downstream sedi ment
storage dam, this paper has studied three dimensional velocity field in local scour areas around piers via
mathematical s mulation. The validated results are better contrasting that of the model test surveyed by
ADV (Acoustic Doppler Velocimeter) while theinfluencesof shaping eroded pits caused by the velocitiesin
different directions are analyzed. The mathematical s mulation method of velocity field in local scour pit a
round bridge pies can be referenced to study local scour around bridge pies and complicated boundary flow-
field theory in depth. The distribution of velocity field in local scour pit near piers protected by the sedi-
ment storage dam, deduced from the paper , will provide referencesfor defensve desgn of bridge projects
with piesin low burial.

Key words:mathematical smulation; three dimensional velocity field; physical model ; local scour ; bridge

piesin low burial ; the sediment storage dam

* :2009-03-02
: 2003 (02G16)
(1976-), , , E mail :zhaohaijing019 @163. com



5 : . 221 -

[6] 3 X( )
1 y( ) Z( ),i,j,k X'yiz

u,v,w

: Qu _
aXi =0 (1)

du duu _ 1on,2 @@L

ot ox T pox Tox Moy T 1@

DU, U — t—
pP— s p— Vi—
' 2.2 k-E€
(2) Vi,
1 k-€ , Vi
2
5 km W= 3
140 m, n=5, b= " .
25 m, D=2.5m, L=7.5m,
391.58 m 100 m oK oK
: sm, : R ax. %)ax.]*Gs 4
& & _ Vi CE g?
, oty axi‘axi[%s)axi“ K CrCey
( : AL =60, G
A =40) ( A, Oui au ouj
G=w[2(X2 )2+ (4 : 6
:25'35,45) t[ (a ) (a ax) ] ()
, C=1.44,G=1.920,=1.00,=1.3
) Sontek 2.3
(Acoustic Doppler Velocimeter , ADV) ,
A :25 1
2 1
2 (FDM) ' ’
k's [35] ;
2.4 VOF
VOF )
, , MAC (Mark and Cell)
VOF MAC
2.1 )

Hirt. C. W. Nichols.B.D. 1981



. 222 . 16
3.2
VOF A =25 (
, 1), ( 600 cm,
, 60 cm, 56 cm)
VOF ,
VOF , al q 2 ,
), aq 2cm 2cm 2.4 cm,
q iag =0 207 000(300 x 30 x23)
q yag =1 3
q 0<ag<1 — T
q 8
1 391.538 3904’,)
750 130, 7
3 : I RAT
3.1 / // 610 |, ’v
3.1.1 :
ﬁfﬁ@ 290
. A=2535 45 /é”i | “5// 2 /
dso 7.25 8 mm 10.15 11.2 mm 13.05 £80 E
14.4 mm, E
, ST & 150 400,350
. m, cm
3.1.2 1
(1) A =25 ( , ‘
75 m, ) /_\P 5
1: 390.0 m,q=2.76,5.59, __é‘
7.05,8.40 m*/ (s- m) ;
2: 390.5 m,q=2.76,5.59, 5
7.05,8.40 m*/ (s- m) ;
3: 391.0 m,q=2.76,5.59,
7.05,8.40 m*/ (s- m) ;
4: 391.5 m,qg=2.76,5.59,
7.05,8.40 m*/ (s- m)
(2 A=25 ( , 3
45 m, ) 3.3
, q=10,11.26,13.75,14.1 m*/ )
(s- m) 8.4m (s- m),
(3) A =35 A =45 ( 75 m, 390.0 m ,
, 45 m, ) 4
3.4 ADV

Matlab



5 : . 223 .

70% 100 % 3.5.2 11ADV
, 70 % 4 :
) H ( 4b) H

, 390.5 m,
m, q=5.59 m’/ (s- m) 4cm y
(y=0) ADV

(b) B g=8.4m’ (s*m) , L=75m, Z=390.0m ’

() MM g=8.4m* (s°m) , I=75m, Z=390.0m

4 14}

-50 -40 =30 -20 -10 0 10 20 30
u, v» wl (cmes™)

10% 5cm/s , ADV

3.5 ) ,
3-5-1 ’ 1) L)



224 - 16
1
/cm /(cm- s Y [(cm-s1)
X Yy z u \" W u \'% W
4.0 0.0 15.9 0.17 - 0.01 0.01 2.00 0.30 - 2.44
4.0 0.0 14.1 17.81 3.16 - 7.03 15.40 0.20 -8.78
4.0 0.0 13.1 12.15 5.34 -8.34 18.70 0.30 - 12.71
4.0 0.0 11.6 16.14 2.87 - 22.19 15.50 - 0.20 - 21.53
4.0 0.0 10.6 9.81 1.79 - 31.61 11.40 - 0.30 - 29.04
4.0 0.0 9.3 2.28 1.67  -42.28 4.60 - 0.10 - 40.90
4.0 0.0 7.9 - 0.84 0.53 - 42.30 -1.90 0.20 - 41.58
4.0 0.0 6.1 - 13.68 -1.33 - 37.78 - 10.10 - 0.30 - 36.11
4.0 0.0 5.0 - 15.72 -1.64  -32.81 - 13.70 0.00 - 31.57
4.0 0.0 4.0 - 18.05 -2.98 - 29.57 - 16.00 0.00 - 26.86
4.0 0.0 2.9 - 22.37 -5.19  -21.35 - 20.20 - 0.20 - 20.30
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