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Key Problems on Hydraulic Design of the Tidal Gate
KANG Lrrong,ZH ANG Xiao song
(Jiangsu Surveying and Design I nstitute of Water Resources Co. Ltd, Yangzhou 225009, China)

Abstract: The hydraulic design of the tidal gate is in close relationship with upstream excess water and dow nstream tide; how ev

er, there is no standard calculation method for the hydraulic design. In this paper, a tidal gate in the coastal area was studied. Due

to the lack of collection of basic information during the construction of the tidal gate, the combination w ater level of energy dis

sipation design was not reasonable, which caused serious damage to the engineering energy dissipation facilities. When there is

em igration for the tidal gate in the long channel, the tidal information in the new gate is of important significance. Based on the

analysis of the causes of problems, during the reinforcement reconstruction, several key technical problems were analyzed such

as the calculation of total clear width of tidal gate and design of energy dissipation and scour prevention, which can provide ref

erences for the design of similar tidal gates.
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Table 1 The energy dissipation effects of the existing

energy dissipation structure
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Fig. 1 The tidal process line drainage (P= 50%)
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Table 3 Drainage analysis results of the river basin
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Fig.2 The cross section of energy dissipation structure

6 8L, SR DL e, 1 Lk 2 8
m, NYFARAL- 10 m, W FL ATREAT WOME; 7E MR- L S m
W TTRIIFAS 2 0 m, BRGEHRSFALR 10 0 m/ s, PERFFT —
MRSy, 51 Bl A B, R ROR T s T A TR
3.4 BrAikit

b AR I R B8 LR S, ShEEIT R o8 iR, E 3
BSmAN, B DA i 5 o R 0 AR R g, A FE K
LR JEL B 9RO U IO (K 4 i T, AR A BT A L
WIS K, AT LR B PR T S 8 K IR 7 EE LS
i) T By b R LA e K T A

A TR PR 5% DA AR BRSO 2, B AR, £
I FOBPRL S I 70% , AP RUE IR, S =L 5, B R B
VTR U S aeh R A RS R TRT B8 T S By A A
AELMRUEZE 42 o FES0E LFE Y, SREI 18 K B B0 B AL
ST, TE R B ph 5%, T4 s L RE Bl bl e
4

AR S ek R TR TR A I ) R e AN S L
FESEBI, VAR T ) N AR B 20 Hr B L, 45 A 1% TR
T e vt AR, BT 58T S R AL s TR A
AERTT I VM BE T 45 DG SRR Im L, A AR ] Tl e v A
5%,

(References) :

(1] R, Zehnak, Fd, & i3 Wk R A0 Tk 2R o
DAL 9590 U6 ¥ 2 24 [ J] . i v @R, 2006, 25(2): 1520. (
WANG Yarrhong, Li Jialin, WANG Jian, et al. Feasible Rate
of Tidal Flat Reclamation: Jiangsu Mud Coast as a Case Study
[J].Marine Science Bulletin, 2006, 25(2) : 15 20. (in Chinese))

[2] B Je, Oufd. Ve B R RS 0 sk fle kg ma o A 0] AR
11, 2010,41(3): 15 18. (YAN Bamrlong, QIU Jian. Analysis on
Impact of Coastal Reclamation Project on Flood Drainage of
River Basin[ J]. Yangtze River, 2010, 41( 3): 1518. (in Chr
nese))

(3] ARHE W, T il £ 0 ) R IR M 5 iR BOR[T] . et
THE, 2005, 23(3): 115118. (ZHU Guoxian, XIANG Ming.
Sedimentation and Dredging Dow nstream of Tidal Sluices along
Coasts[ J]. The Ocean Engineering, 2005, 23(3): 115 118. (in
Chinese))

(4] ORERA, BRAR, SKB . 5B BT 420 ) B ol R PR M (0] N
3% ], 2011, 33(8): 5558. (XU Xuexian, CHEN Xing,
ZHANG Ximr zhou. Analysis on Erosion and Deposition Charac
teristics Downstream Tidal Sluice in Sheyang Estuary[J].
Yellow River, 2011, 33(8) : 55 58. (in Chinese))

[51 JTJ 305 2001, fi i Sk B REFE[ S]. (JTJ 3052001, Code for



BEILIR S o I il 1 IR K A I Ok TR R R

[10]

[11]

M aster Design of Shiplocks[ S]. (in Chinese))

S1.2652001, 7K i) B ML [ S]. (SL 265 2001, Design S pecifr

cation for Sluice[ S]. (in Chinese))

TLIRA8 i 22 03 23K R JRiK SCH ol Y0 9548 K SC T K.

1976. (Revolutionary Committee of Jiangsu Province Bureau of

Hydrology Station. Jiangsu Province Hydrology M anual[ K].

1976. (in Chinese))

SR, b [ s, T Tl KR BB R VAR ] KR

FHERE, 2003, 14(3):350-353. (WU Zuoping, YANG Guolu,

GAN Ming hui. Flow Numerical Model for River Systems[J].

Advances in Water Science, 2003, 14( 3): 350-353. (in Chr

nese))

XY L RAR T — 4l AR S VAR )] . K B S K R

4, 2004, 15( 1):3841. ( ZHAO Ke yu. Numerical Model of

U nsteady Low in Natural River[ J]. Journal of Water Resources

& Water Engineering, 2004, 15( 1) : 38 41. (in Chinese) )
SV, R T K B fLAR v S QR L] rakAE
W5 KRR, 2012, 10(3): 154 156. (JIA X+ bin. Discussion
of the Com putational Formulafor the Gate Size of Open Sluice
with High Submergence Degree[ J]. Soutlrto North Water
T ransfers and Water Science & T echnology, 2012, 10(3) : 154
156. (in Chinese))
TR B, R, 2 b, AL 52 AR o SP R I AL R
R J]. VG2 BT KA R, 1998, 14( 3): 7984, (ZHANG
Zhr chang, LI Guo dong, LI Jiarrzhong, et al. Calculating Dis
charge of Outflow under Sluice Gate by U sing Boundary Layer
Theory[ J]. Calculating Discharge of Outflow under Sluice
Gate by Using Boundary Layer T heory, 1998, 14( 3): 79 84.

[12]

[13]

[14]

[15]

[16]

(in Chinese))

SEPESE, AR AR, 4 TR 7K i 3k 56 [ & ORI g3k [ 0] 7K
FIZK B TR % #, 2003, 22(3): 69. (YUAN Geng yao, YU
Lurr chuang. The Summary of the Special Program of Courr
trywide Il Conditioned and Dangerous Sluice[J]. Design of
Water Resources & Hydroelectric, 2003,22(3): 69. (in Chr
nese))

FHHZE, da R, B, S5 WES i 92 H B & R A5
KR[I] A AETRR AR LR R R, 2002, (4): 89.
(QI Qing lan, MENG Qing cai, SHAN Changhe, et al. The
Calculating Formula of Flow Coefficient of WES Weir [J].
Journal of Hebei Engineering and T echnical College, 2002,
(4):89. (in Chinese))

ARIE IR, JHOBT A P AR 2H D) S5V BE B i v B AR
[J1. /K HLAE U AL 2%, 2012, 30( 11): 77-80. ( LI Xiao qing,
TANG Xirr jun. Design Conception Evolution on Energy Dissr
pation and Erosion Prevention of Water Diversion Project in
Xinjiang[ J]. Water Resources and Power, 2012, 30( 11): 77
80. (in Chinese))

AR RE S ki 9 b BT[] R KR K AR, 2010, 8
(2):27-30. (ZHAO Zhong wen. Scour Prevention Design Af
ter Opening Flood Discharge Gate[ J|. Soutlrto North Water
Transfers and Water Science & T echnology, 2010, 8( 2): 27
30. (in Chinese))

HREIH. S5 b R BE v ST R [T K B2 5 T RRROR,
2008, (#4T): 7476. (MEI Hat zhou. Discussion with Dowr
stream Scour Depth Calculations| J]. Water Sciences and Engr

neering T echnology, 2008, (Supp. ) : 15 20. (in Chinese))

(L#EFE 173 R)

[3]

(ol

e, FEAR, ERUK. JEF ANSYS MU I PRI ES
IYME[J]. A2 E S M HLBE, 2011, (9): 6870. (SHEN Rong
sheng, WANG Sheng chun, WANG Jiyong. Vibration Modal
Analysis of Tower Crane Based on ANSYS Software[ J|. Hoist-
ing and Conveying Machinery, 2011(9) : 68 70. (in Chinese))
TRl P RAE, AR T, AE BT ANSYS TRl BE L T R
eI J] . KR REUERL 2, 2012, 30( 4): 44-47. (XU Ke,
GAO Dejun, XU Gang, et al. Cause Analysis of Precast Comr
crete T-beam Crack Based on ANSYS[J]. Water Resources and
Power, 2012, 30(4) : 44 47. (in Chinese) )

BB, BB, 9K T AN TR AT O 2R A e TR AL Bl
A4 HT L. A 2%, 1992, 5(2): 40-43. (ZHONG
Yang, WANG Zheren, ZHANG Shaco ning. Moving Vehicles
Analysis of Random Dynamic Pressure on Uneven Pavement
[J]. China Journal of Highway and T ransport, 1992, 5(2): 40
43. (in Chinese))

EW, RS, BRI B IN A s s vt ()] . 4N
45, 2009, 24( 5) : 47-49. (WANG Li, ZHANG Yu ling, TAO Xr
ao yan. Reconstruction Design of Through a Steel Truss Old Bridge
[J]. Steel Construction, 2009, 24( 5) :47 49. (in Chinese) )

VEERF, XUFR PR, AR F5 N, %5, TM D 1A 2930 0 553 Hr[ ]

[10]

[12]

97 9 Ik ¢ TRE 2 4], 2009, 29( 3) : 272276. (XU Let ping, LIU
Wer qing, XU Xiu li, et al. Simulation Analysis of Inhibiting
Bridge Vibration Based on TMDJ[ J]. Journal of Disaster Pre
vention and Mitigation Engineering, 2009, 29(3): 272 276. (in
Chinese))
SRS, JUWe, 2. m ARG v 2R iP5 ST SR T i) R R R T
[J]. Bk A6 5 K R EHE, 2009, 7(6) : 434437, (ZHANG Da
yong, YOU Ling, LI Liang. T he Cross Ditch Bridge Investiga
tion of the Middle Route in the Soutlrto North Water Trans
fer Project[ J]. Soutlr to North Water Transfers and Water
Science & Technology, 2009, 7(6) : 434 437. (in Chinese))
BN, SRERWY, SR, A BT 5 RS S RSN SR S
RREHA ] . TR, 2008, 25(3) : 230:237. (LI Xiao zhen,
ZHANG Lt ming, ZHANG Jie. State of the art Review and
Trend of Studies on Coupling Vibration for Vehicle and High
way Bridge Sy stem[ J]. Engineering M echanics, 2008, 25( 3) :
230-237. (in Chinese))
R, BRR. ANSYS FEBLZS 20 i iy AL D). s RR S
HLIK, 2007, (8): 7981. (YUAN Amrfu, CHEN Jun. Applica
tion of ANSYS in Model Analysis[J]. Manufacturing Teclr
nology & Machine Tools, 2007, (8): 79-81. (in Chinese))

T #EAKRK 177 -



