ELRHSER SR
K EZE R R IR D

B 5N

LT

[ BUriE ]

BB 1958 FieftE Tt/ KEFRRAIRNIEIC ST . BIKE
HEHIA ISR L AR, ERRRHAR T ERKNEDTH . X
STRLDORR I tH TR N A AR AR IR, SCIL T IRENESENE 2
NGRMELIREE, 51N T NEEREBERMEUNER. BXXIKR
ROBANETER . FRERS REAIMIINRIE . MYINFEEXIHBE R SRR T T &R
SR, KETBINNEEEIERNDBNAERITAITISE. EER
ERSEIRE T LUK ERAZAGEEABOUEN, HIE T maiRatE MR TR
i, HER T IRAIRAIERFRRERE .

[®mr ]

PEARBERER T FARRIRET B 1K D ZMR IR REN
WEEESHIO MR, RERRAFREXARNREMZ—, T RHR
ENIER TR FRIASRIRA R . ERINHBARR T = X8  XUZk  F3RR K.
TR, Sk, NRER. 2 REE. BRIM. BEESERIN TSI
EXTREREIREREE. HXARRRICIERE 1978 F2ERHY
RERY, REERVHAL "FL 1IN, SRR 7H, IAHRZARE
X R RIKFIZRMFBIELRESITNRM .

BEEE. K KR BXE SEfFR FTKA
SREBRI. IKNDZER

40 /7607

THE THEORY OF FLOW-INDUCED
VIBRATION OF DISCHARGE
STRUCTURES AND ITS APPLICATION

[ Innovation ]

IWHR has conducted the research of the flow—
induced vibration of discharge structures since 1958.
Through the comparative study of hydro—elastic simulation
test and prototype observation, IWHR researched the
turbulent fluctuation pressure loads systematically for the
first time. It was the first to successfully develop the hydro—
elastic simulation materials which could simulate the steel
structure, realizing the shift from the abnormal vibration
simulation to the full hydro—elastic simulation, and leading
the development of fluid—solid coupling vibration simulation
of the steel structure. IWHR conducted the systematic
research on the additional quality, the additional rigidity
and the additional dampening that induced by water flow,
and studied their influences on the coupling system. The
institute developed the theory of dynamic characteristics
for gates as well as the finite element analysis method for
dynamic response. It is the first in China to put forward the
hydro—elastic similarity criterion with water as the medium,
formulate the industry standard for the flow—induced
vibration simulation, and drive the rapid development of
flow—induced vibration related disciplines.

[ Influence ]

Back in the late 1950s, IWHR conducted the
floodgate hydraulics and flow—induced vibration prototype
observation and model testing study, making it among
the first batch of institutions in China that carried out
related research, and promoting the construction and
development of flow—induced vibration related disciplines.
The project has successfully solved the flow—induced
vibration issue on floodgates of more than 60 key projects,
such as Sanyizhai, Liujiaxia, Wugiangxi, Dahua, Ankang,
Three Gorges, Xiaolangdi, Ertan, Xiluodu, Xiangjiaba,
Baihetan, etc. Relevant research achievements and
papers were honored by the National Science Conference
in 1978, and won one second prize of the National Science
and Technology Progress Award, seven provincial and
ministerial awards, IAHR’ s outstanding paper award
and the excellent paper award by the Chinese Hydraulic
Engineering Society (CHES).
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