28 2 Vol.28 No.2
2000 3 JOURNAL OF HOHAI UNIVERSITY

Mar. 2000
210098
TV734.2 A 1000-1980 2000 02-0017-06
1
2 .
34
1
H H, AH
H = HO + AH 1
t
Hit =Hyt +AH ¢ 2
1
_L_5 r:?—SO
r=T =50 }:<1rm —Pres0 =t m=Pr=50
P=1 m=Pr=50 =
< +
m 1 I
0 2 4 6 8 48 50 0 2 4 6 8 48 50 0 2 4 6 8§ 48 50
t/a t/a
(a) FE B K F K B A Y (b) ﬁmkﬂ(iﬁﬂﬁ%%ﬂ (0) K Bk TR SR
1

Fig.1 Stochastic process of waterhammer
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Application of Stochastic Analysis of Waterhammer
in Structural Design of Penstocks

ZHANG Qin-fen SUO Li-sheng
College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098 China

Abstract To meet the need of the structural design of penstocks with the Load Coefficient Limiting State method the
theory of stationary binomial random process or the extreme value statistical method should be used for the analysis of such
variable loads as static pressure waterhammer. The characteristics annual occurrence sustaining period and probability
distribution of the static and dynamic hydraulic loads are studied in detail and a practical example of structural design of
a penstock is presented. It is deemed that the hydraulic pressure should be treated as two individual stochastic variable
loads—the static pressure and the dynamic pressure and different load coefficients should be adapted respectively to
reflect their physical features. Especially the probability distribution of the maximum value in design standard period is
employed when dealing with the static hydraulic load while that of the annual maximum value is utilized for dynamic

hydraulic load.
Key words waterhammer stochastic analysis penstock structural reliability analysis
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