25'5’020 G g’ e TRF 5 HES TR AR Vol. 20 No. 6

H Journal of Water Resources and Architectural Engineering Dec. ,2022

DOI:10.3969/j. issn. 1672 —1144.2022. 06. 002
KEEFENHARERRBIRIIET R

BN mE R, PR A
(L {rpy s R IR A PR R TCPY #E 3300295
2. HRBRAR A K B LRI BE A AT BR 2 W)L V74 15 & 330029)
3. KR A3 i i v B A RE R P SR AR A5 E e , L5 B At 2100295
4. K SOKGEPEG KR TAR [ K S2 80 %, {75 R At 210029)

OB R RRIE UK I AR AR WA, 8 R R B K R Wil B B IR AT T I A6 1 TR R
B )AL AP KGR AT o R TR IR R P 0 A B0 S o - TR e 2 R 1, s AT R 5 8 M LT X
s RO T TN, HLa fE S R PE AT A7 £ 7K 30 0V R K A7 986 e 54 R 1 TR IR 7 L 3 )
FERE S — ZR B BOARME A, PR A R 1) 1 25 7 B PEAR Sl SR 25 2 S [) T kit ek S AS [ A Pl B 97
PRITR PRSI AR E PERAAE o T ] ) 25 B9 /K T S5 A AR AR e, R G AT I 1108 P38 47 A A P A 22
SVEREFE, BRAF R AL TSI TERE 26 1F T PRSI L IRSOLRS WA SRl AL ]S B)  3
Br s SR RS ISR Farn iR TN T A vh Sl A [ Sl P TT 5 2R, 41 H R S 1 30 ) 4l
fi, S8 VAT 1AW 22 88 R 2 D P S it o BRAS 1 ™ R 4 ] £ L A T AL I i ARG Il 1 A
& PRI 11847 R PRI HEAR LSS o RIS R A AT i () K ] TR Bt s it 7 2

K
KRR KEEBTRRITT KB a2k ; 1A 1 5 Ja T s bR fb i it
FE4EE: TV663 XEkFRIRED: A XERS: 1672—1144(2022)06—0007—08

Dynamic Stability and Flow-induced Vibration on Giant Floating Body Gates
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Abstract; With the continuous construction of sluice gate projects in China, oversized sluice gates continue to emerge.
Giant floating body gates are also beginning to be used for blocking and releasing water in the operation of oversized
span gates. Because this type of gate adopts the floating box single side vertical axis plane rotation type gate, its opera-
tion characteristics are different from the conventional penning gate or upturned arc gate, and it needs to open and
close in the moving water, there are a series of technical difficulties such as oscillation and dynamic stability of the gate
brought by the hydrodynamic action and water level, etc. Therefore, the vibration and stability characteristics of the
floating body gate under different discharge flow and different opening and closing speeds are investigated through the
specially designed 1:25 hydro-elastic vibration model. Through the hydraulic structural characteristics test of the gate
structure , the stability and safety characteristics of the gate opening and closing operation is carried out systematically,
and the dynamic parameters such as vibration acceleration, vibration displacement, rigid body sway and gate support

hinge force and dynamic displacement of the support hinge vertical axis are obtained for the gate structure of large gate
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bore under specific conditions. the relationship between dynamic water flow rate and automatic closing in the process of

floating body gate closing, and propose measures to avoid collision of gate pier and control the whole force of wire rope

of opening and closing gate was revealed. The basic conclusion are as follows. The flow rate of water under the gate

bore needs to be strictly controlled to reduce the speed of gate opening and closing, and ensure the safety of floating

body gate operation was obtained. The research results could provide a reference basis for the design and construction

of similar large drainage (retaining) gate projects.

Keywords: large span floating body gate; hydrodynamic load; gate stability; opening and closing force; opti-

mized design for vibration resistance
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