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Fig.1 Plane layout of the river channel Fig.2 Layout of the proposed bridge
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Tab. 1 The situation of over-current section occupied by the bridge in different frequency floods

Bk, % HRPOKA/ m  TRWTHER o TREARE n’ BHIK L/ % FHEIREK S %
1 68.37 1031 120 11.69
2 67.24 822 96 11.66 11.67
5 66. 55 704 82 11.65

MR 1 AT LB, S0 A BELK LU WA Tt 7K 530 35 A o 1K T 488 o, 1L 384 g 2 8¢ /0N , 100 4 — 38 /K B 2 FH
IK ELAS B 20 AF— B Bt KB R REOK ELIEAN T 0. 04% , BEWE K 3. 43%.
2.2 EXABERMWEER
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Tab.2 Calculation parameters and height of backwater

#tk TET A T AR A P T A SWETR BitHE MR E R R 0,/ TR RE
A/ % A/ m* A/ m? BRA/m2 Q/ (m*s') @/ (m*-s!) (m?-s") B,/ m B/ m
1 493.813 211.424 705.237 2 583,900 1 809.269 774.631 61.844 85.280

2 452.258 179.442 631.700 2 181.960 1562.149 619.811 57.843 85.645

5 396.382 111.219 507. 601 1 665. 180 1 300. 328 364. 852 57.843 48.812

SwWEkE DB 0/ 0 R 00 K HEES BIERERS

S/ m U/ (ms) P : e : AZ/m AZ/ m

147.124 3.664 0.145 0.145 0.428 1.0 0.113 0.063

143,488 3.454 0.132 0.132 0.397 1.0 0.093 0.052

106. 655 3.280 0.160 0.160 0.281 1.0 0.095 0.043
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ARV R4 K P Vo 5 ORIV K T , M 2R A IS K 3 o A B T 1 1M
KA. T B 11 TS B2 S BRSO 2% R BT o (L DTS R R B B
SRR fCAFHE R FERB 0 0. 025 ~0. 03517, BEsR Y HR 18 T Jm MSUEL A BA0R. Lo s ek I I8 5 14 MR
HEFTRY He , 2o 2K AR LR
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Tab.3 Calculation results of backwater characteristic value on the section of the proposed bridge site ( main river)

oK, MRUKRY  ERES KB/ m | Acsm) V KK/ km A V
% m (m® 1) —mEE ARAR  snadt/ e REE 2RAR 2RAR/ %
1 68.37 1 991 0.061 0.063 3.175 3.25 2.52 28.968
2 67.24 1593 0.050 0.052 3.846 2.66 2.07 28.502
5 66.55 1194 0.041 0.042 2.381 1.96 1.72 13.953
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Tab.4 Calculation results of the scour depth on the cross section of bridge site m
TRRIGRE IR R
R i y |
PR o muk o —muk 100wk || Y 504 Bk 50—k 100 Bk
7] P — f v Al 0.60 0.72 0.85 PR R R 1.73 1.98 2.29
T e — A Y 0.32 0.41 0.52 T A R 2.33 2.70 3.14

MIHEZRE, TRE , KAFRFFIEAN RS — A Rl S KU 4 0. 60 ~0. 85 m, TR W — i b il e AR FBE Ky
0.32 ~0.52 m, SR AR PRI BRI R 1. 73 ~2.29 m; AR HRIRE K 2.33 ~3. 14 m, FEK R R
KT R BN K.

2% LAl AN, R 8 S T SRR A AR AS K, B R e T AR R R M R D s TR R
T T RS, 5B RH BRI MR, B TS5 % X i e &0, R TR %27 4.

2.4 BROLMHE IR SR

SR PR TE K SR B R SR A AT R AT T K IR R A A, AT B A R Ik B 2.5 km &
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{ELACHE  BERLR FH R ZR A%, RSB 1.0 ~5. 0 m BEAYHE (il AR5 — L RUAR ), o D i R 2 1R
— SR TR R R S TS AR ROR A 0.022 ~0. 025, # ks SR 0. 030 ~0. 035, %7 BX IR 7 s it
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Fig.4 Velocity field of simulated river (5% Fig.5 Contour line of velocity variation before and

frequency flood) after the project construction

3 ANE AR B AR XK

— B R R RIS L K AR B2 B B LA R 8% , T B TARAYRA/K N 11.65% ~11.69% , T /2
AT BB/ NADE 28K , (RIE R BT i % 4, ARIE Pt — 4E SUE B TR 0L, 45 & TR AL B s & 0, 8
4 AT PR S R

(1) FBARBEAK L R XA AT BEIR , SR P 7 1k AT DAGE 24 38 A Afr ok ot o T AR, A LR o5 FH A
T AR, B/ INBEL/K B, R TN AR [R19 3-H kK B 2 K 6 AT B AR IEA T R 4

AR T2 1) BT T2, X R T T SR R . R T4 TR A R A S D) - TE AR LE S AR
Bria ERTAR T, R AT RES CIRLER AR Ak O JrT R AT SR T TR L 9/ INBELZK Y 5 48 50 4 — 3B L /KK 82 LA B8 5 F ]
T AT L TR B L B HIAE 5% LI, BT IEFFE X BIRAR TR 8 53— 80 SR K EE THE L %2 7
ke B R BB TR T RAB NI B IS MUY  REUR IR A 12 0 97K A8, A LARMERR I8 5 R 84T
HEEAR /N T AR XA T UL AR A S . BRI IR 07 R« A2 R BB T A B K H b 0 4R B3 85 m BT HF
105 m, KEH 190 m, B RFEEAN 14 m, B RIFEEA 3 m; 7 RHR BB ERAF 0L E#F70 m =
We 60 m, Bk KN 130 m, BATERE 16 m, SAIRRE 2.2 m, AHETFZH® + A 7 M TR EN 8 500 m*,
Forp o o WA R VE B AL B LR 6, Bk o B R ) T LA 7.



H1y K OAK, % BB A T ATk AR R Bk SR 41

i NN

{

|

i
! F ———
| 14 :F 16
Ny
Ik || Frrs
Fieka 1 S
g 4
Ko g B7 B ZRE (B m)
Fig.6 Excavation layout of the proposed bridge Fig.7 Excavation profiles of the proposed bridge (unit; m)
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Tab.5 Water-blocking ratio of the bridge and backwater status before and after dredging in different frequency floods

ok, BOHWEs MK RELK E SFHRE K E EREE m ERKBE/ km
% (m’ -s71) m BE/ % R/ % $ER % BIR/ % BER%E  HETR BE  #HErR
1 1991 68.37 11.69 5.78 0.063 0. 044 2.52 1.76
2 1593 67.24 11.66 4.18 11.67 4.42 0.052 0.039 2.07 1.55
5 1194 66.55 11.65 3.30 0.042 0.031 1.72 1.22

25 LT SR A PEBIR TR IS , SUE O 28 KR HE A L LU SRR O SR B s, I8 T B0 KA
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Impact of the skew bridge on the river flood and countermeasures

ZHANG Lin', CHENG Lin’, SUN Dong-po', ZHANG Xian-gi'
(1. North China University of Water Conservancy and Electric Power, Zhengzhou 450011, China; 2. HydroChina
Chengdu Engineering Corporation, Chengdu 610072, China)

Abstract; Restricted by topographic and route conditions, some bridges have to be constructed across the river
channels by the way of skew, which results in greater resistance effects on the pier. The original text adopts two
ways of empirical formula and numerical simulation to analyze the impact of the skew bridge on the floods. The
backwater height and range in different flood conditions and the scour depth of the general scour and local scour are
confirmed, and the water-blocking ratio of the bridge to the over-current section is also analyzed. The analysis of
the backwater height, range and bridge scour shows bridge design meets the requirements basically, and the river
regime doesn’t change much afier bridge construction; but the water-blocking ratio of the over-current section is too
large. The proposed bridge uses on-the-hole layout with the existing bridge, which has little effect on the over-
current and regime of the proposed bridge, and can reduce the flood retarding effect of the two bridges. The author
proposes excavation of the beach to compensate the flood area occupied by the project. By calculation and analysis
of the program, it can reduce the water-blocking ratio and the backwater height effectively, and mitigate local

scour, which is conducive to regional flood control.

Key words: skew bridge; water-blocking ratio; backwater; local scour; flow pattern; dredging



