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Fig. 1 Three-dimensional shape of experimental water channel Fig. 2 Plane layout of experimental water channel
f) Data Conversion i 4>, ¥ A 15 3] 200 i 2 {41 100 [
W 5B L owf
w(i) = u(t) o(i) = o(t,) 500
. 5 j\s 70 T
'CU(Z) :w(ti)slzlaza“"zoo w60 I
200 200 B
U IR O TR S
ﬁu—ZOOi:lu(z),v—ZOO;v(z) }S w0 F
1 200 :_*f 30 T
W = — | - 20 T
W= 500 ; w(7) S
FEl (i) o) oD SRR 5 BT o | ; =
6] A ) A 1) G Sl 1 1) Oy £ F0 AR ) g 1oy YR mm
TED () W B U0 500 s 0 0 o 25310 Dy G\ 1 A 1) 3 i) B3 R B LR W
E/‘J Etj‘iéj‘{ﬁﬁ Fig. 3 Grading curve of experimental sand particle

2 RBFTEF

TR E T A R AS 1 6 52 0 e Y R BIVAKORE b 7K I D 3 AT 6 B M SR B A B A Dy 4
il 2.

AR G250 7 Y U A < AR AR AR AR DL B8, XK A Yl v SR B T R BL AR A R il I Dy gk A B AR
K it 2 T 5K T R R 45 R A s e, A5 b e /N S K R AR AN T 1.5 e, —JROUK BRI K T 3 em, SR
TN KT 23 em/s FPFTF U B O T A TN TR 0 R Sl U e, g B 3 K T AR A0 a K T
0. 0 A oy 47 ] W T o ARLHRE T8 b 3 42 ol DB T 4 ) K IR 2= 14 62 e,y fl I B JBOUR 2 43 53] Sl 0,03 m* /s
0.06 m*®/s #1 0. 08 m®/s.

B 57 e W BOASE 8Y 14) 0 < ) AR (A B SR 5 52 s v 3 2 BT B2 AR AL LG ROEAT BT o B« B3I B304
YA 25 R8RS Fe 46 L N 5 K 8 YT i A A7 DB 1D 1 406 LU AR I . BE T 3E 5E 30 m ] iR A AR L E AR 2 m,
B4 b2 1/15, 188 ok A S8 B2 1.5 my, AU A28 10 em, W R 45 HE ol 10/150=1/15, 5K
SRR UL A T I8 119 Hs 4 LG A ).

) 3« A A R B T e R 13 A N A BT IR A% T T MU K I Tl TR BE R 5 em, BT MY
T I b P 2 11 28 s O I S T T AR AR R o Bl T K S 1) i T D 1)) s il K 1]
AN 4 7R 5 7E y SO S DU R T BB S em Ay ] B SR T K U J 1] 2 A0 SR A T A I E &



oM PR BB B i 0 B 5 781

. A SR i i R ] 3 2 A [ T AR 0K 58 R R IR O S B A ] L % 0 A A O
5t T 9 0 T 110 = 5 03 43 A
3 B [E AR B 4% U A 2 A K B 2 AT MR VAR
Iy T TR
3.1 BEHEHBSERTE _4RHHNANS 55 x| I I I I I i i I i I I I
P 5 19 20 A A0 K AL 2 R BT L — 53 3% LY RERERANEREN
Bl 7K U8 B B 72 2 — T T L BRI B 5 — e e O : : A
7 ) 0 5550 0 2 B K A B 7 A B IRRRRRERRRRR
L MR AT K I B B UL A R 3 L e v sty
HEGET R A A 5 s, CTTESATNIITES
00 3 L B T T P 9 M L BB TR 280 et 2 5 45 6 v s oy L

FHZRE Ay B I ORI e) e 1 2 A X BRI i i e

FHK AR F I S I B R, e BB % B4 RSUMAN @ R @ R
;%EE/EEE/‘J , %}J\HE E/(ng‘!“ﬁﬁ}aﬁy\% y{m“ s Hj‘é% E(J {[% {EJ}E%EI] Fig. 4 Plane layout of single pier flow-test section
Bl U i L A Ak O e TPe DA TR A T A 3 5 A R I 7

FAE R WL e M HEE I o RO o R T A AR 1 AT SR T S A AR 18] 6 Fr .

A5 RKEPHREZALLS

Fig. 5 Vertex flow state around single-cylinder pier in experiment
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Fig. 6 Sketch map of vertex flow pattern around single-cylinder pier at various mean velocity
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Fig. 7 Flow velocity distribution of vertex flow around single-cylinder pier at various mean velocity
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Tab. 1 Unilateral transversal velocity of section 4 and 6 around single-cylinder pier at various incoming mean velocity
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Tab. 2 Unilateral transversal velocity of Sections 8 and 9 around single-cylinder pier at various incoming mean velocity
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Fig. 8 Unilateral vertical velocity around single-cylinder pier at various incoming mean velocity
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Single-cylindrical pier experimental study on vertex flow field

YAN Jian-ke'?, JIAO Chen®*, LONG Tao*, YANG Jiu-cheng?®, SHEN Bo'

(1. Chang’an University,Xi'an 710064 ,China;
2. Chinese First Institute Limited Corporation of Highway Survey &. Design, Xi'an 710075, China)

Abstract: By observation of vertex phenomenon around single-cylinder pier, combined with the observation of flow pat-
tern, the determination of water level, flow velocity, etc. , the paper studies the three-dimensional flow pattern around
single cylindrical piers and hydrodynamic characteristics of single cylindrical pier. The results show: With the flow increa-
ses, the flow velocity around the cylinder significantly increases, vertex flow behind the cylinder is more intense, trans-
verse vertex flow shows more obvious, but the width of the vertex flow around gradually decreases. Under the same flow
velocity, the flow velocity decreases in front of the cylinder, and dramatically increases on both sides of the cylinder, and
decreases behind the cylinder, as flow’s direction is irregular, accompanied by a whirlpool appearance. The farther the
distance from the pier, the more smooth the flow pattern. Since the flow meets the cylinder under a certain flow velocity,
the horizontal flow velocity firstly increases and then decreases. The trend of vertical velocity is the same as the horizontal
flow velocity. The longer the process of the vertex flow, the faster the velocity of the flow is.

Key words: single-cylinder; pier;vertex flow; hydrodynamic characteristic

Biography: YAN Jian-ke, Ph. D. ,Engineer, Xi'an 710064, P. R. China, Tel:0086-29-87906220, E-mail: yanjianke79@163. com





