5532 % 45 1101 K Bt 5K TR AR Vol. 32 No. 1
20214 24 Journal of Water Resources & Water Engineering Feb. ,2021

DOI:10. 11705/j. issn. 1672 - 643X.2021. 01. 20

2 87K F 3 S R I R MR R B R

X B, EXE, THEFG, REE, BEV, REE
(REER KR TR B S R E R E S, K 300350)

OB X EE K H S SR Sk P T T AR R 1A B4R 2 A () R, R i K s 60 i S AR L o ) 57 BB A 1
225 PP PR S kA ARG XS TR ) 1R A T B B R Sl B A T DA R TR AR S S e R AT
TE o TG EE R R AR R ITRK T AKOF e R BRASE B RAE R 91. 974 pm R BN & F /N ; Z5H I K Mises fif
JIE N 11,32 MPa, [7 [ 14N 77 16 2 38 B K, STl 7] “2 2 FT 5 . it ANSYS Workbench - X7 7 ] #EAT RS
M. BRI TRISE N 40. 05 He WRAAS SN N 35. 40 He, (11 1R4/K I Fk ) 40 7E 10 Hz LN, SIBESH
1 OREEAH 228K, IR 177 AR SR A AT RE PR o AR SR 7K S P ASE TR 3l R R 8 A gt I O~ T 1] 171 ) 3
JIREPE , BEAEE S MR b T0I A1 50- A7 IR0 11 0 T8RSl Rz R, RTSA SAD T AR A 5 R RA TH B 8 AT 8 4 W 42
%,
SKEBIA : TAE T KRR ; SRR BT
FESEE . TV663 . 1 XERARIRED . A XERS: 1672-643X(2021)01-0136- 07

Experiments on flow-induced vibration of the plain gate in the
diversion tunnel of Batang Hydropower Station

LIU Fang, LI Wensheng, WANG Yanzhao, WU Minrui, SHENG Chuanming, XU Guobin
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: Aiming at the vibration problem of the gate body during hydrodynamic closing of the diversion
tunnel in Batang Hydropower Station, a physical model with a scale of 1: 25 was established according to
the criteria of hydro-elasticity and gravity similarity. The vibration acceleration, holding force and strain
of the plain gate in the closing phase were measured in the model test. The results show that the maxi-
mum horizontal single-fold displacement amplitude is 91. 974 m, with which the gate vibration is unlike-
ly to happen. The maximum Mises value of the structure is 11.32 MPa, the overall stress of the gate
meets the strength requirements, and the plain gate is safe and reliable. Then a modal analysis of the
plain gate was carried out using ANSYS Workbench. The analysis results show that the dry mode funda-
mental frequency is 40.05 Hz, the wet mode fundamental frequency is 35.40 Hz, and the main pulsation
frequency is within 10 Hz when the gate is retaining water, which is significantly different from the wet
mode order 1 frequency, so the possibility of gate resonance is low. The hydrodynamic model test adopted
in this paper is suitable for the simulation of the dynamic characteristics of plain gates, it can predict and
analyze the gate response to flow-induced vibration accurately. This research can provide some reference
for the structural optimization design and operation safety monitoring of plain gates in similar projects.
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