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Backwater characteristics of speedway skew bridges
SUN Dong-po, YANG Su-ting, SONG Yong-jun, LANG Xing-xue

(College of Water Conservancy, North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou
450011, China)

Abstract: The block water characteristics and backwater height of skew bridges are experimentally studied with the
sketch model of the Hegong bridge of a speedway. By comparing and analyzing the measured water level, three-
dimensional velocity distribution and turbulent character around the bridge location, the calculation method for the
backwater of skew bridges is improved and the reduction factor of block water width is presented. Verification
results show that the corrected velocity and backwater height agree well with the measured values in the sketch

model test.
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Fig. 1 Layout of the piers in the model test
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Fig.2 Velocity field around the piers

AL A BORE i R U DX R 2 S (EL A SO ol 2 BB T 0 ) 2% {1 o T T BB o o
JE B 7KL T 22 2 R, 2R IR 10d A W7 it s AN PR 5 TE . S AT A1 e 1 T B A KR T B o
PRGE LA REMA AN K, SRR AT 14378 370 R Je b e i ST R K A

IR TERT OO R 2k 3 A1 A2, 7 A SR SR B (BRBRE G 1. 3d) A B 4 2R DN 3 ) T 2 (S L
). I ~ VS BRI AINZHE 1 ~4 BRI L 5 ~ 8 Bk A M A AN 26 3% 9 ~ 12 18k
JETT BN 13 ~ 16 73545 . SR HT ADV J03 A I e 7R A B RN A BRI, 25 e 2k b AN [ K T
SEAL B = HEBEI . AR KA AT BRSSO T AL T = e R L o A O HL AT
SSBOAE:A JRE U DXORI R U DX I 2 ) ek e 2k A R A [R]. g 2 b AR R I DX MR WL DX Y 1,16 300 28 0 i
1wy g 3 ZKAE FFANAT BTSN, B R 0, g VR IR S AT AT L (I 3 4) g ouy” T uyg B
[ PRI wy, ey, B w g, BOTEZE AT 34 EBALL , HAR T — U ek R 200 380 6 1) 5 2 1) R 8 04wy )
Wy s Uy o Uy s e WTEL AN]SR | (SRS 0 SRR A e 2l FEATR U B8 R AL X, PR 32 A [] 4% B8 3 i 25 3l 19
SO g 19 3 NI 0 BT A B A B gl (LR 4) . FUBORT S8 R 4500 0t o F) T 2 - 9 {EL o, )

R R v, >0, = v/, >v,q, 3 1 0] JLH “1}»>Ul*y zylZ}'>U16y S TR 0,6, >0y, =0 >0,

0.8 - 08 r .
i
= 0.6 [ = 06 % \
% 04 ¥ 04t {x |
X X ~
% 02 % o2y XX—
X X, >
- — <~
0. 19 24 RS TR
VE / (cmesT) W / (cm-s1)
E I TR AN { U Rk | % B =y OE 22 (TP B B4 R u,u, B =G50 A TR 50 A5 % L
Fig.3 Comparison of vertical distribution of Fig.4 Comparison of vertical distribution of
3-D velocity profile of u, and u, 3-D velocity profile of u,, and u,g

2.2.2 HORREARE AR R PRSI REFe K AR, KPR 7 1o B Bk 5 45 B
TR 0, =/u'? ERZAFAERLE i 7 PR RCH U, W8 0 kB3R T, =0/ U,
AR TIIREIEN T= [T BRI EN =1 Tah.




44 k Mok B T % 2007 43 J1
S HTAE F1 X A SR 22 T K U 26 B O, SRR 2

HEL KV R RS, WL T Bk s £ ] %&i

ULPELS. AT 4 AME K B SR 4 R TR RO T 5 | e

AR 2 U A T4, TP S KR T 1 S 05

IV 5 B0 AF B/, 5 S0 R A B K e B AT AR 2 2 S

[R5 1 ~ 12 WZE A R T35 Jhk 21 i B A AR} 22 £ 1 38 KT 0 12345678 910111213141516

M

WIS TR IX Y 13 ~ 16 MIZR I 5 22 A Bz, 22 °F- 3 ik 3h e T g

I 9IS e Fotton st o e s
WS X K U 4 ik 5 BE T, 19 3 28 20 A 40 A R ARl AR . lines around the piers

()T, T, F1 T, #rELe B ny A BN AL (2) R X

J U DX 0 Ik Bl 588 BE A3 A AT ORI FEARRWLIX, T, , 7, R T, #8300 RE DXk he A, Rl R O DX 5 45 £ 1Y

T,.,T,,T. VLA ESEML E 6 il T, 7, M T, 20 ~0. 15 h A7ESIFER K, 7E y/h=0.06 ~0. 10 4b

KRB RKE, B T >T >T, 16 y/h>0.15 B, T, , T, F T, )RR N (LR 6) s TER X, T, T, F1 T, 43

Tt EAVF 28 RUIARIGZ d i R R 52 e 1 K ha B TR oA, B T, (RS IR B R T,

T(HKET).
0.8 - 0.8 -
= L L T, '
T I ---e :
§ 0.6 . g 0.6 T 1
s [ ' T.\‘ K] B e ’
1
53 L ' ====T & - ’
> 04 y > 0.4
g i } —a— 7 E i - - * -
= H = T
02 1. 02 L2
0 S
-1 0 1 2 3 4 5 6 0.5 1.0 1.5 2.0
HXT K BNBRIE T MK BIBRIE T;
K6 AER X ARk S B ek 43 A5 K7 R AR ik gl i B a2k o)A
Fig.6 Vertical distribution of the relative fluctuation Fig.7 Vertical distribution of the relative fluctuation
strength outside the tail flow area strength in the tail flow area
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Tab.1 Maximal backwater height of model experiment and formula (2) calculation

B KB 15 em B K ZEK/ mm KR 20 em [HR K ZEK/ mm KR 25 em (IR KHEK/ mm
/(%) 15 i i i A i
0 7.0 7.1 4.2 4.1 2.5 2.6
15 16.0 20.0 9.0 11.3 5.8 7.2
30 18.0 20.0 10. 1 11.3 6.5 7.2
45 19.0 20.0 10.7 11.3 6.8 7.2
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Tab.2  Correction of the hydraulic elements of skew bridges
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Tab.3 Backwater length of the Hegong bridge with the design discharge
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