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Fig.1 Sketch map of Chengxi drainage channel project

EEE . SdIE(1975—) 55 0T EELA, @ g TRRW , 2 KA TR MR SOt B 58 TR,

E-mail; 80324603 @ qq. com

BRI RAKE TAEFR2019 F5S5H =K

oS :170mm x231mm  FF A :210mm X 285mm



%5 1) I A BRIV LR I A AR P IR RS 115

FUESRHERII TR S A A2 W o AR SO SL I B 8 WU 2k SRS T St i 14937 520 B3 1
P R , KA SR A DT 400 38 T e P S ) e G R o P S P DX Bl T RS 3 IR A2 5 DT 12
s B R, S W A 15 AL R A, 20 A U R R RS T St i i A 1 o AR A
SR SRR B, 1E— 2L T AOR

1 BB 8 AE

R ARSI TR R G VT 2 (N BE R VD3R + B B A5) B ik 2 e ik
SETLIRI B e RATHERUE ] 38 4 ~7 m/s, [A]— 3 K ALK BT IA 1 om/s DRIMCTR I R UL, SCRAT AR 5 Al
. WASIA) 7R TR BT 22 R AR I —r , b lad A b el VLA R, R T, S R B g o, &2
IRl 11— B K (18] 2) 5 2 o T 1 A 7 v RE B A A, 0 B 53 o 9 00 30 S A7 T 90 3] i 3
DAL, 225 90 km, MISIE] B W20 PR R4RR) 7—9 A o AR I I, 4 A 9 K & 5e i 71
SOIRT AR o W RE K, TR 2ot e, U R B e T AR VoK R L SR T U B B R R SR
BRI B TR 2536 [FVE T, AL BT B A HE A (o] Sk

10

7] Homot f K i E i )l

R o o8 o\ 7T R TH ]

b 1 1
B/ km

P2 BRIV ] RN T
Fig.2 Sandbed vertical profiles of Qiantang Estuary

2 EMEEITHE

2.1 HFEBEN
Rt 4K sh iR s EIE Ay

£+£+&=S (1)
ot ax 0y
- - L SR SR oo R TS R Pl _
X E=[hhuhv] ;F=|huhu +2gh huv| ;6 =|hwhuw ho +2gh ;3 9=10-gh a%+S/-X

T
gh( 8048, ) | sueo 5990 .y PIRONIN B HKTRs ¢ TSI 50 o PRTTRE: S, S, A HH .

J7 Tl R A7 3
AR HMEE =AM R0, JF R A A% ks =X, RIDRE P 3 5 SCFE = AR IR O, Fas il 14 RIS B oA
B o WO i A= IBous, 1o R, e (L) BT FRARARIE B AL, JF A AR AR 20, WA

A, oE + § (Fcosf + Gsing)dl = ﬂSidxdy (2)
at r 0;

KA = AIBRIT QT ; (cosh, sing) Hy Fﬁl\?%fﬂiﬁfﬁfﬂ%;ldl LRI HOG, X (2) B [E] S HCR
FHRIZ2,1C F, = Fcosf + Gsing, RIS A EUE R R -

BRARN KAKE TAEFIR2019 F5 58 =k oS :170mm x231mm  FF A :210mm X 285mm



116 KoOF ok B T R ¥ W 2019 4E 10

3
T L o % [[Sucudy + acs, (3)
1 iy,

At

A £
Aor: Ae RBFRIEAS FhR 7 Rom ¢ BRI 7 315 1 O = MAIBIIK s BAR n BTSSRI ; S, S BH
15,

KA (3) Ao 2 3k ) B3O 38 o 1) 3153, A SCR ] KFVS (kinetie flux vector splitting ) 4% 235312 )
EE R SRS IE R R TR KR B 7 R, T 6 TR S DI Ak g Ak B DL 5 R i ) T T T
TR A i 4 IV S 07 RS BT N R, b AR TR F 5 I R R R ipd S5 TR A R 0 DL SRR 7 ]

2.2 HEEBEIE

AR B AT G B L i e e & R T _— s
L, R 3 RS RO, 45 A TR R
Xof TR % HE 2 - B8 ] BE PN s AR A7 S 8 T 4 Ah L B
ANPIAR R 2 my, AR AAE R S A A N 1]
3 FiR . BUERA 2018 46 H Sl 1: 1 000 /K F
HIE & ,7kigﬁiﬁy‘7 2018 46 H ;Q{W%T‘?H ,(@Mﬁﬁﬁ Ik mum&lmw&z&z
I T B4 BB LR B 4 A, 0 T A =
54,

TR T AR 3 VLI T K & R S H
AR, B UELE SRR« R A e KR 254 0. 37 m, B3 s
I e KR 22 0. 10 m, £ I S A AR BGIEW)  Fig. 3 Numerical caleulation range of tidal bore of Qiantang River
BT R R A5 Sl AR U R ST Y R
PEF . SOTESS A FIAR, T B, LIS AR B £ 5 S BB A B, T 50V e T AR
JUB R BT b
2.3 MRUFRIER
2.3.1 HAFHARIRNAS HPTURFEBAAE T X TR A O S T R AR (R R e, TR R
I R VT AL A AR I R, T U 7 0 A R L AR RK R A R, AR b 1 R AR S
I G AL

FRAE AT HABFST , 52 M RV T30 i i 553 A T 2 PR 28 mT A 9 A 9% LK RV IE O A5 I R, YL e, 31
SRR S S5 s AR IR VLT A BREEAR BN S5 1 TTE A PR KA AEGy , O AR 22 DRIER B 1% (2.60 m) I
20% FH (1. 77 m, AR YK SCI 53 (] S %) o B3t 3 ML 28, 4000l « O 48 1 1 LUl 3
i) S5 0 S V7K P AT i R, DA R ST A T A0 5 T 48 2, 7E JUIR B A T 9 i = A X S T B TR
RN EIR R LRI A5 5 0 58 3 KV LL T PRl A =2 YT — D5 30, e R PR b 9 0 & TRl i i . Fh
TR AL TR S RT 2 3 LA 2255 4 Fh 100, 40 G iniR WAk SO0, 2858 8 4HIR
2.3.2 AT HACRIRFIIGAR  ONLES TR AO O E P K T UL B M 43 R F A AT X A v R LT
o I Sk 14 A B R e B ok 1) DX TR AR A 3 N bR o K DX = BE R AR AR 8o 0. 4, R R K B AITIX.
B ARACES N 0.3 BEBURIMZE G 25 1.0, S REGEFRE = R0 4 e br(e/ AR
BT R A8 AR E X FEARACE AT HE . T ZE U0 IA (92, ol 1 T 208 A L 19 Jmy B, B i 1 TC vk B 40T
T o S U BE A PR AR AR RS I BK AR A X — e R, ASCEUE T B R T = BB R AR LR XK
43 7K AR 8- Y O v R o K e AR S 1 e O AR o PR T — 2D BRIE
2.3.3 HAEHEARR IPELERRW SR A 3 A VLT R RS V3 A S ]
FAMIL TSI | 555 VT8 A 0 72— 7E 0.7 ~ 0.8 m, Yy LTl I BV i 1.5 me & 1 5006
Je TE I LR MR ) 25— FBEAE 0.7 ~ 0.8 m, ¥ LLyyal 357 1) A1 L IR W) b e 35 PR 101, 6 9 0 7 45 2R % IR A

bR )
JUR I

it

BRARN KAKE TAEFIR2019 F5 58 =k oS :170mm x231mm  FF A :210mm X 285mm



H5 4 e -/ W RE ST G R o I e e R BE 7 1 117

F IR T 0.9 m ZEA7 . 748 2 A 2 UBL A , 7 JUIR RS ) T 90 = £ X X8 P AR B T B sl A
WL IBA TR R R R TS 1.5 m, AR B, 7% 3 eI 1Ll 357 I P Vi 0 B AR RUR b 3%
ORI L. 1 me BRT RS IR, SR T T 0 AR e (4 7 R 2 S U P T S T 4
T (L 4) , 20% W 2 FAE 5 TR i) 2 9 R 250, R AR

i /m Fb R (i :m)
0 50 100 150 200 250

i em _ HBIRCEALm)
30 50 100 150 200 250

Y=Y ———

-
RS I

5
3
3
2
1
0
9
8
8
6

1
1
1
1
1
1
0.
0.
0.
0.

HrLLHT )

(2) BRI R A A (b) 7R R 3 1
B4 %8 2 SCH IR 96 HEV- I 401 (1% W12 (RIER)

Fig.4 Horizontal distribution of tidal bore surge height before & after the second optimization scheme while

cumulated frequency of tidal range is 1%
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Tab. 1 Calculation results of rebuilding tidal bore
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Exploratory research on rebuilding tidal bore in the Jiuxi reach of
the Qiantang River in the project practice

JIN Jianfeng', ZHANG Yulun', LI Zhiyong®, QIAN Xuecheng’, HUANG Zihan’

(1. Hangzhou Xianlin Reservoir Management Office, Hangzhou 311122, China;2. Zhejiang Institute of Hydraulics and Estuary,
Hangzhou 310007, China; 3. Hangzhou Estuary Channel Management Bureaw, Hangzhou 310014, China)

Abstract; Taking the protection of the tidal bore landscape and the reduction of its flood hazards into
consideration, it is proposed to rebuild the tidal bore in the Jiuxi reach of the Qiantang River so as to improve the
landscape. The tidal bore will thus be viewable, controllable and safe. On the basis of measured and verified
hydrological data, by using a 2D numerical model of the tidal bore based on the application of KFVS (kinetic flux
vector splitting) format, the flow field before & after the project and the characteristics of the tidal bore propagation
are simulated; a comprehensive evaluation is made of the rebuilding effect of the tidal bore based on the three
factors which are the height of the tidal bore near the structures, the length of the coastline and the regional area
where the obvious surge height exists. The physical model test to simulate the tidal bore formation and propagation
is also applied in order to verify the effect of the rebuilding. Analysis and comparisons are conducted on the pre-
and post-project conditions of run up height and overtopping among all the optimized schemes to further support the
results of rebuilding the tidal bore. It is found that by optimizing the project layout and taking project measures,
rebuilding the tidal bore in the Jiuxi reach of the Qiantang River is feasible. The characteristics of the Jiuxi tidal

bore can be reserved and viewing the tide safely can be achieved in the meantime.

Key words: Qiantang River; tidal bore; KFVS format; physical model; rebuilding tidal bore
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