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ABSTRACT

Aiming at the deficiency of the existing design flood calculating stand
in China, the process and methods of determining the design flood for
cascade reservoirs are discussed. The methods presented in this paper are
showed to have good inference for determining the cascade reservoirs’ design
flood by the given case study. The main contend are as follows:

(1)Summing up the process of calculating properly the design flood for cascade
reservoirs, this paper analyze the characteristics and developing trend of design flood in
our country and other countries. 1t is pointed out the deficiency about the calculating of
design flood for cascade reservoirs in China based on comparison, thereby a helpful
inference is provided for enriching the methods of determining the cascade reservoirs’
design flood.

(2)From twe aspects, i.e., the design site located at downstream of two regulating
reservoirs and the design site located in the middle of two joined operational cascade
reservoirs, the methods of design flood spatial pattern of cascade reservoirs at the
design site are studied. Incorporating the upstream cascade reservoirs in the Yellow

River, the paper calculated the Jishixia hydroelectric power station’s design flood which



Abstract

is affected by the upstream regulated reservoirs.

(3)The discreted probabilistic composite method using to calculate the cascade
reservoirs® design flood is studied, and the applicability is discussed.

(4)The probabilistic design conception on limit state was introduced, and the
theory using the JC method to compute the cascade reservoir’s design flood was
studied.

(5)Aiming at the construction design flood of planned projects at the downstream
of cascade reservoirs, a optimum design method which decreased the construction
diversion discharge of the downstream cascade reservoirs through regulating the
upstream constructed reservoirs’ flood is proposed.

Key words: cascade reservoirs, design flood, spatial pattern, probabilistic

composite method, JC method
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=P{XE w,/Y=y} (4-4)
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Wit UL EH AR KENERME 4-2 B, BEILEER X.
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HEE, EE-DHBIPGTE, &2 WE—MREREZ,, FAELRY,
EHEEN A BERX ER KRS, 8 A BDHKE R RBEES Tt
MERREL, BAEXETEKASERBE CWENIER, AFLHHC
W2 A ERBERHE Qe f—ANEE a. B a.u BHIMERET
Lo W BB, BRI
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WMERAAEFERE, CHEEARBETRATEBTNE . WEE,
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PQ2qe)=P(q.2q. = T T APy APy (4-12)
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(3) HBEECRFETHE B AEEB/K SR fh2k

W Z=1.002421X+E (4-32)

HAESEE X, E BRI 24 kA, REEXE { FREMBUEN X,
E 2 j MRESHEUER e AHNKMBEXEHAP, ., AP,

A Z,=1.002421X.+e, (4-33)

A 1964 FHKIBE A MA, X, e AEHI, HRHE. H-BEX
Al Bt AGE AR R, B BI48AUS FKIE L Q. (D), Qe (T) (1=1, 2--),
¥ Q. (DA AHER, AIHEH A FTlRELR . (T, U B AEHE
A
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Xt X E K2HBERSEASTH, A[F 24576 4~ Q.; RAP.,, H
SEEE Qz MISRR, B[WE A KEREREWH B /KE 5000 F—BHREHE
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RN, X EWATIRITAANBAEE. ¥ 72 BUEEN, SHRATE; A
{EF, AR A

Z=g (X;, Xz, »++, X0 =0 (5-2>
FoRERETRERES . R¥ (<) FRATHEERE, BT AR E R
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EBRESZERS (W JCSS) KM, FrLUXMEHTTEE R T HMuEME
B AR JC .
RMEREELEMTESEN, EM4 (220 BBERKR, #SRHLT
0, BATATUATEN: SHERESHWHRA, ENEHELET, =RM
EINEE (Z=0) WIMEEE Ps A& 2/, B
p=P(Z=0) (5-3)
HE (Z=20) M (Z0) B—X AN &I, BEMGLRE
U, FEih, FRERTTIELL(Z<0) R p ok EE, B
p=P (z<0)=1-P (Z=0) =1- p, (5-4)
XHE, SAMESMRET A — M R R B AT R P,
EXGEGEHMNAYFEEBMEREATES NBE: —RS5EWHMRHR
Ax, FEIMEMEREFXRNRE/LARE 5—RE5E8WRHE KNS
ik, FEASTERMFTRURE XHEHLERTPY, — e LA
LR B R ARREE M TR

Z=R-§ (5~-5)
BESHIZEE N ESDH, MRMBES.
R=P {Z<0}
= [;¢ ( ‘Z.—u] dz
Ox
=@ (-u/oy)
=@ (-8) (5-6)

AF, B=u/o FRATMRAEREN, BEX, LMEAE: v, 04 Z
RIgEMTTZE: ¢ (). () BHAREESIMEEERHEMTHEE.
FEHER T WK BER R EIKE, RAIMEE THKEAFERKH Q LR,

AR Y, EEKENELRKAX, M
Q=X+Y (5-7)
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Z=Q- (X+Y) (5-8)
RRAIREHIER:

Z=0 (5-9)

R THRKENERKQAE—MHEHIEEQ (i=1,2, -, n), B
ARBBE P A ERKETHRESKBHMAKEMAREEERT QM
MR P T7KSCRUMZEM S EAE TR BUE IR A, B T HKEANE
HEKSHER R K P X RERGBETHHEAK R Z,o

5.2 JC JEHEKESRIKFEIZITHKRIBIEHAR

A BFEARAER (5-6) FHB?

BATZEFIN JC ik, JC ¥ T AR P A SRAE A LA L4 (£ 250 4 B BE AL
ARG AR AN R .

X B IR, JCEM U=(-uX)/ 0w ¥ X TRIZERE U 555, 0l
CIECE:E

Z=2,(Uy, Up+-Uy) (5-10)
HIR TR AR BRRETE:
Z=0 (5-11)

LhF TR E R AN AR . BBV U SEAAEAM (0,
0.-+0,) FURIRRABME 2-0 MMBEHER. T (5) RPTREL
%0 Th 8 FR 3K 240 BB = 3], LB skt B Bl AT L SR RUKs P RS} 199,

W 2=0 bR AR B — 5 P Uk, Ugk, Uo) , S E0RR 0 T B0 5,
ST P BOAR I E O ) R A RS 4

Z'= glu*,ux*,.. .un*) + zgz‘

=1 i

e (U — ™) (5-12)

T PijE Z=2,(*)=0 LH)— =, Hik

Z (U1*, Uk, *te, Un*) =0 (5"'13)
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=1 U

e (U~ w*) (5-14)

AR R M 202 9]~ F I A BE B R B R AT 4647 B

1, 00 . *
< a[][ ‘i (H: )
= (5-15)
Zﬂ: oz,
=\ Uk
- o
4 agi= U 2 (5-16)
i Jz1
=\ Ui |
WMp= > can* (5-17)
n i=t
BY o' =1 (5-18>
é=]
i, ai HHEZWPHHFERE, AMTUSB
Ut*: a ‘LB (5-19)
XM U ZEREAFR X =TE.
Yk=ux+a;p ox (5-20)
oz1 0z1
A —— F= i * o 5~
e lr] U | % |x:* o (5-21)
y
o = (5-22)
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H 2 (X5, X5, o, X, =0 (5-23)

Ftk, BIEMEE (5-20). (5-22) F (5-23), FRIWEMAHFBRH
AISEFETRYT B, TR K H R BUAK P(Z<0) .

Shr b, KESBEVZEE N IEFSSAC), R JCEHE B i, B4t
ZH Rachwitz-Fiessler Bk, W EFRISMAEIREELRH S AIEE
SMBAPFNMHFAERALREESSHRER L « ARBUTERHE
HIE RrriE

bx’ =X~@[Fx,(X")] o x, (5-24)

ox;” =d {O()}HFx XD 1/ x: (XD (5-25)
KPP Q7 () AFHEIER S0 B BUY R .

XAFEIT A B E & AR MR AN 2 R. S MR RIIELRIERE H
FEIE AT B KRR B

ToEE AT B K FEBE SR i R0 # P, EIH/KE T bR B S5 EHE K
PR R SR E R E AU EE 0.

HEW K RTE R E, ST FER AR E RN B RN ER KA
P-IIEL 53700, HF R T -

re= 2 (x-a)” & (5-26)
AF, ¥ a. B. v SEVTENS T SHIYE Ex. BERI Cv ARk
RBH Cs HIKRA:
a=Ex « (1-2Cv/Cs)
{ B=2/(Ev *» Cv » Cs) (5-27)
Yy =4/Cs’

T RERERER, @KERRUERKXTHMEN IR 7B
R

(1) SH/KETRMREN N, KERE DHE D, B THARNAR
KANERE, FrolFttF RS0 K E Bk KE oA, ER—KE
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BT, BohRRUKE P-IIE 407507),

(2) MAKPEERBEEN N, KRBT E RS Lirtknog
A, TEESHERIBHRENG X, BERER. TEHFES AN
R, ST — KRR, |/ X, Q4 BIFRE LRk Rk E
TR, BRCITH MR, HLMENH2FA (O R Fulq) 5
(81 7k P iy F it SR8 K P b kK RoK PR AP s g ( + ) SRS, B,

=g (x) (5-28)
KRR M SZR R kR E, KETHRENSARETHT
RRFR:
Fon (Qu) =P {Q: <)
= f;’ fo la.) aa, (5-29)
BE T W) B K
Far (qa) 7P {Q=5qu} =P (X € @ x} (5-30)

AP: q@o— FTHHAENT R,
wx — F1] g(x) <aMIEM—Y] X FAHEREES.
= g (O B RIEREY, BEFETEW—REH x=¢" (q.), W ExXATLl
5 R

Fu(gn =P {(X<g" (qu}=F. (g (q)) (5-31)
WREAERANTFEREKERATHHEERK MR MHEKS, B
FHEFEEY.

BT REKLFEASINGTHES, FEETHRE, LUARRHE
HE XA T BEAFEE— KRB, ERNSTUSRARREIETBRLE,
HHAEFTIIEAN R L RHEMHF, REE Fula) TERSHE, WA
BIHE FL (g™ (au)) F B LI B #9101,
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