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Residual life etimation and
reliability analysis o hydraulic sed gate member

REN Yushan WANGLianrxin

(1. Changchun Engineering Qollege, Changchun 130012, China; 2. Desgn Inditute , Changiiang Water Resources Commisson, Wuhan 430010 ,
China)

Abdgract :  The many - years- operated hydraulic ged gates are dl rused in me degree, the serious rus eroson can
reduce the grength of hydraulic ged gate member and irfluence the sffety operation of the gate. How to reasonably gppraise
the exiding hydraulic gedl gate and edimeate the resdua life and reliability is an issue worthy to be discussed. Mainly adopting
maethematica - datigical method and in combination with engineering practice , this paper discusses the resdud life edimation
method of hydraulic sed gate sructure under different rusy conditions and analyses the reliability of resdud life of exiging
hydraulic sed gate(including extended service ones) .

Key words: hydraulic sed gete; rug eroson; resdud life; reliability anadyss

Area rainfall variation tendency in the Yangtze river basin
and its influence on rundf o the main sream

CHEN Zheng-hong YANG hong-gng REN Guoyu SHEN Hurying

(1. Wuhan Sorm Ressarch Inditute , China Meteorological Bureau , Wuhan 430074 ; 2. Nationd Qimate Center , Beijing 100081, China; 3. Hy-
drology Bureau, Changjiang Water Resources Commisson , Wuhan 430010

Abstract :  Acoording to the rairfall dataof 109 meteorologicd dationsin 42 yearsfrom 1960 to 2001 and di scharge da

tadf Yichang and Datong hydrological sations (reectively as upstream and basn - wide control gations) in correponding pe-
riods, the average annua , seasond and nonthly area rairfals were conputed and the discharge variation tendency , discharge
- rairfal ocorrelativeness and irfluence of rairfall on discharge were analyzed , it was disovered that @ the badn - wide area
rarfalsinwinter and summer sgnificantly increase but decrease dgnificantly in autumn and increase dightly for the annua
badn - wide rairfal , mainly occurring in January , June and Sgptember ;the upstream area rairfals in autumn sgnificantly de
creaze and increase dightly in summer and winter and no change for annua upstream area rairfal , mainly occurring in January
and September;  the average winter , summer and annual discharges at Datong gation increase dgnificantly and no change for
average autumn discharges, mainly occurring in January - to - March, July , Augug ; the average autumn discharge at Yichang
dation increase dgnificantly and average winter and summer discharges increase dightly and no change for average annua dis
charge , mainly occurring inJanuary , February and October;  the basn - wide and upstream area rairfall s have postive rda
tion with corresponding discharges, epecidly for average annual , ring, summer , mainly occurring in January - to - Augugt
for basgn - wide area and in March - to - November for updream area;  the corrdativeness of nonthly area rairfal and next
nonthly runoff of basin - wide in dl nonths of a year and upsream area in the periods of January - to - March and October ,
December are gronger than the rairfal - discharge correativenessdof corresponding periods , which means that irfluence of rain
fal on runoff possesses some laggng dfect in time - atid .
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o the Yangtze river

Summarization of design method of stepped chute spill way
CHEN Li-hong XIONG Yaoxiang YIN Yamin

(College of Water Gonservancy , Hydropower and Condruction, Yunnan Agriculture Univerdty , Kunming 650201, Chind

Abstract :  Sepped chute illways have greetly attracted the engneering circles attention for their remarkable efects
of aeration and energy disspation. Based on extensve experimental sudies, hydraulic conputation methods are put forward for
the dedgn o the sepped discharge chute and the dilling basn formed by lowering gpron. The dedgn of the sepped discharge
chute includes 3 regpects:  determining the chute’ sinclination ande , gep height , gep width and sde wall height;  oconr
puting the hydrodynamic pressureson deps;  determining cavitation ero§on prevention measures. Although a lot of experi-
mental gudies were conducted on gepped illways, sygematic conputation methods for dedgning gepped illways have not
been reported. Researches on systematic conputation methods for stepped illways are of s gnificance.

Key words: dgepped chute illway ; illway desgn; diding flow; faldown flow



