- v : : ~ -

SHIGONG DAOJIELIU YU
WEIYAN GONGCHENG

YANJI U



B15&555 816N

Hifest %

¥\ TDRAE L oL
www.cepp.com.:n




w e a8 g

ABLEFINLFH LEPH 5N, FRRRROOXRAE, 20BN
BUME T B, ML, M TEME. ML A

W SWHE EEARPHRENS RWT, SRMENRRRR, BTSRA%
HIRKRRERD, BT SRAGEEIKRNREMRE. YR, HARRILSRADITE
sors; PR

AR, P ERETERA. TR, AR TR, R TR,
KR 8RR L DU B R R SRR TR AR AT BRI
RO (5 S SN K SRR R KRR U T 1 % WL, FRIRE [ X S TR SRR
r U .

WLEENE, EEQERARERIABERRED G, LRk E A
A EE R RPN CKRA. L%, BT, RELREE S5HE. L
B R SRS T B RO R R 547 RO 98

BIANFRMRRHE, EEQER KPR RRE S, B LIRSS,
R¥ SRR RS T, FFABABRA T SRR AR, RARRRE.
HUUARSHR AR, A T B R L RIS

EBR-ARKLRSMTRNEATE, R, MURK. TRELRENLEY
9 SBIBEARRABEFURRHOMNR, HHERTLE AN, HETHA.

RBRIE W AKFK B RRTNE . FERKEESERMI, T HA XA RN

WAAARK S TR R WTBHRARNS LR

BEER&RE (CIP) #iE

JE L SRS BE TREOT AU M. —Ibs: PRSI AR, 2002

ISBN 7-5083-0978-2

[#... ILH.. HNOFR-XEQER-LECHE-TE
IV.YV551-53

P
o E R A B 1 CIP BB F (2002) 35 015819 5

RS HR. K17

(b B 65 100044 http//www.cepp.com.cn)

‘;w; . AL B HED R T E k)
L BT IES

200225 ASE—M 20024 5 BIbsE - RENRE
787 EAK X 1092 FXK 16 FE  18.25 Nk 410 T%
EN¥ 0001—2000 A &4t 36.00 5T

BMRER B R
(EBWHENERBEE, RERTHATER




B, B, KR KXFHK, FLATLFRAELER. 1932 4
i%us)ll:\.‘ﬂ-, 1955 F R FXRKAFR, 1961 H 5 A K FBEA

11§+ 44% (Ph.D.), 1981.8~1983.8 #£ £E Cornell X155
*‘aé%, 1990 b A SR FHAMHEAE FIF, 1991 £ 7 A2 HEKEH
BB AT RN, S TAEABIEATIERAEFR. =T L
HEBEAXABLERAER. (CPEAKAGHLAEY HEE T o
S EIH. 2EERAKAKCESZLVHFIGEAT NIRRT, ¥
FTAREFLE NS R AR RO TAE KM 49 F
+R, S IBRFRENIBRESRBERES. i FEEN
MARAKEER NS FHLME . FERKAKEE +—T425 FRR
e, AR HRAKEIREALTLHFRFEALIAFRAR. FEEXK
%ﬁzﬁﬂ*&*ém%&m FEIAZEOLTERARMARTIER S
AREEFHER. (FPRAFFHLEY “BITHi” $4H. HFHEFETLEH.

MNERE TARXEIKFEHF 47 F, EHF I A FERNILTAS
BAXFEBAEAR “LE”. “AL”, “LE” TAMKAKALRE, £ “HI K
AFE. “FRFIRMKA. Kb TEAINEGR”, “FARED KRG RAER
£ FFr@meALAR, RERARREFRAAEKE, BEEREAIALEM 10
IR 1978 FHELEAMAF RO LB RKAL, “FEBAAHHIEK ). 1978
KA F RO (CHRBE, “FEBRBAAREFLALEZA ). 1985
SHEEARBTHEL (EMNM=. Zx142). 1989 £ E KA A
FT—%E (“BRAKDFHRT). 1996 FKEH T b3RAEKE LALLM 4L
FHEM—FL (GELAKHFN). 1997 FREH T bR RF —FL (£
KAZFFR ). 1997 FHEFMAEX TS T —F R (“SRE3LE T 5T
AZEAFREERRAL” ). 1998 FHEERE AN HBEHT—FL (“Zuk X
IR ARE AL L TH2EK” ). 2000 £ KB LB RS —FL (FKLZ
TR KKAEHKFE, KA HBRAE, “Zik KB ARITEHRLE
BHARAFRBRIAZER ). BASEEAL 106 & (2001 5 3 A &RWAA ), iE
Nl E4E: 1 #BEL (1974 5, KAd Hdijett), 2. T AL (1985
&, KAE A hprit); 3. wIAKAF (1992 &, KAjw Hikprit), 4. &L
SAFAEEFEMALE (1996 F, #HibAF R4t ); 5. KA KL IELAEITAHAE
HAL (1997 %, #F hRgit); 6. LARRRXEEREZIRHL (2000 45, +Ht
gt ); 7. FEAKATHLEBPHELEA. AA BRFF 0 3448,
FAERTHE TR,

f 1960 FAIG-FHI A (K E 1980 FRETFEH)), CRLAHEE (4
RFEITHREE) 4T A, HEA 40 A, AALEEHEE 17 A (504455,
A 5 A




¥ I Faz

BIFEIE: $AER #EF L% Fuem

% B #HR MK L RS EEI i
# F OREL XA KA HER

¥ 4 AlEsa R

mm

AlEg: #HXR L4



BISRIERKFKBTEREIHNS[ME. RIEMEHXBEE, BXKFKET
BERETAFEEEREUHALSNMENECRE. B LSRLEENKFKETER LTS
B—AFRL, TTLLETHY R TSR, B IAR. B 1TEERE K EHEENRK%
LENBRPIURS. STRISNRIEMNEER. S84, RENFAES I TEEEN
HLzse. 2FERRERMXRBAE, FUBEA. MR MEBMARTD, BE4E.
AN ZRGELREMNAANBEMEMRRNAZ . TEREROUFEERMNMEFEAN
R,

MR BEBIT 1957 EEFENE, ER LKNI¥EEAKZEN (S.VISBASH) #HIER
#E THUERME %4 (P.B.PoRokun) HIFHESF T, FRH I KAEZERTRRITRE, KEH
BEARB#EE L (PhD.) ¥4I, FIRFEMS#EFHET IR ILE, 1961 FHEKTRE
B—ALHHE LK FNHRAE, 85X, T2 EEER R SMKFRIK B TR ER,
EE E A LA REVK B TR TR S, B T4 IR R R 4k 7R1
M. EEMFRTE, LHEn—HFEBNFEF, KTREBT —RIFHRRE, REHKU
ERER 10 2R (FRFHREHPFFL K. FPRARMREREE T SR ITBEELE
Hig. HEAE HERK. TESTRSMARXEE.

HBITSRAHE, FPEEMEFRMENEERERERRERNAEE, LR RE
A%l QIFREET SRAZERLERIVKAERER . @Rk RREER G, o
KT ABIRE KA BRI 4 A R SR AR K MBS R AR . AR AR Rt K RS R R A
d, XHARTRABEERHRNXRRSFRAZLGFHAMENHMESIAEEET. EEL
FUARHERBRES, HKRH T FUAFHER TR R BRSO AR BE 338 R E & SRR
BEMB/NERAREKS, URFIAERDER GEN. 3B AR RESFAE,
ME N —ERR/KE TEE L FRRITITEAN.

HIEBNAE, APERENTREBSNERABMHBETE, KE SRR
TV EARBRNRETE, SREREERN, NERBMAEHEIA &4, BFE®
SIERMAME, FRKBANRES —RIFHNERFRER, 2ENIE KRB
REBRETE, AWARERRBG ELEEEGHEKTE, FOSRNATEAMBRIE
z .,

i TREEAE, APBAATAKEERSKEEEREABEERT T 2R, KR4t
BE AU K A K EENO KRB T8RRI, FAH T REHETE.
ERENAE, BAIRE SR A BEEIKEPNXE, BEAHRRTRPERS
HRIEFT, TIARE T ERRFEHETHEEHA. A RRETHEEBERER T AXBENE



FER&ERFFERNRETENE, REYENERNLENE, @Fath+o 8%,
HNRERUHFEESEZN.

LK HERRTTH, HASES AR LB L TR LK ¥ EARR Wk
o HEALE R RAKARLUE R LRI RN, — A Bevh Ui 1007 i 59 9 1) B8
Flan, BAASEKREAELE 1 1.2, BREFENSBARIDLHERE 1 1.2 1?2 R
AR, ZERREYR? RMmaSRga K TMRLEA. BRRAER, WEBE, SEN
B BE, BN ZERRRRERERETE? NSRBI, &
AR MR RS H, T 2040 ANER. PR TK 7 FEERE BIRF 2 R TR
ik, RERE TR TAKIFREEPRRERBEOERRLUAR, FRAEHTT S,
B BIESERAR A R R ENME S SRRIE, FAEROE, BhitEn
BARR K —E2%. FINRESERARFARAAREE.

Hues, BRELIHFGE, CIHMSSRALES S, BRMTETEINEE S, ¥
B ERBRARSE S, MAFKERTSRAEEETER . B RREHAAITIE
WRAR —EEIERXMNANE BAF.

Xp FA4=

2002.2.6



H e af 3% 1 A

R

Al MR ¥, 0 R R S 3
—- ON STANDARD OF RIVER DIVERSION DURING CONSTRUCTION .........oomnn.... 7
=N T RW RS R BB RITFTT ... ottt bttt 14
V9. LR SeE Bt KR SR R SY... RO TLNEAT2 SHDAO.AUTR. . ... 34
B T AR PR BRI .00 0 o bt VI 0 S T 100 2 A G 47
AN BIR. B B AL B S BB ST .ttt 64
. EAME TR HIER B LA K AR oottt i 73
I\ X F e TR = BRI — R ... L R 83
Tu BRI SRR ..o 87
How FEMRIIK L) B T oceveccresssssasssssrensesssosssnssennnes A A A S e e[ 93
T AHRIR NI .o e A e 101
TRV {4 b FTY E e 1 A A S S N 114
= AR RARRE R B EETF T e 122
+V4. RESEARCH ON STABILITY OF Mixing GROUP RIPRAP

FOR RIVERS ORIt e Lo sl e e 132



+H. THEBRRIRE T T RS R EIT TN et sssssasssens 138

75 L AR BRI DY AR R R B AR E T T, 147
Aoy R SLEERRTLHIZK H AT BT TN oo 157
T\ ARSI BRI I TR T oot 164
ALy T T AR IR K B TERIT oo eeeeeeeeeeeeeee et see et se et sess s s ss o ra st ea s senas 168

Tt R BEEARAEE KRBT ..o e 179
. SAKEEAE R AR T EARBIBT R ..o 186
—~+ . Calculation of Water Depth on the Top of Overflow Cofferdam and

The Lifting Pressure Underneath The Concrete Slabs on Downstream slop............... 193
Z+=. STABILITY OF PROTECTION GABIONS ON THE DOWNSTREAM

SLOPE OF OVERFLOW ROCKFILL COFFERDAMS..........ccconiinniciniiiinien, 204
—~PY. STUDY ON THE STABILITY OF PROTECTION CONCRETE WEDGE-SHAPED

BLOCKS ON THE SLOPE OF OVERFLOW ROCKFILL COFFERDAMS.................. 218
T+ H. SKERBE TSR A RIRRE ETIT 226
ZAoN KB TR PR IR B E BT e 236
“+t. ZRBEERERRETAKEAN (FHE)

TFHEBIRBE L H R IIBETE ZHT e cereceeeeesremsmassss s ssssssassssssssse s 249




A=W

/Bﬁl%ﬂ.’.‘.







et ) 2, .
] fn by
y = "
B e
A ¥ i
: h i
o R, v L b
P F .

HASIARZHEFRUE T ERENERDLRRBEH L IRATE, EEEATRH
IR RRIRD . BRE 1983 FILAFRBERI “KAKBTRBETHRR AL, Xt
HELFHRATAET R T REMBFRLIE, HARTHAMIE SDH338-89Y, #EH i [, R
KAEBAREHREERELT 1987 FRRT RAL BRI L STATEORBLRED,
FRIERE T FUATHEF LA “ K" F83R3F 0 SRR K #E ) KUR 2 (0945 3R 66 T 3
Bk, BEANOHRASRIGHNTERRS 4, XENHEHET SR TRMLEITHE
REBREIR, WETERROESNER.

1 R

RE BRI B AE 1936 4, EEHIEM Flood Control Act H R it ¥ it it 78 b
BEXRREFR. HED 60 K, SHRRUBMESABEELR. ZREANRRERES
FERLE TR A S5 REE R4 T AR R B ThEEAMERE . X F 53K H X808 . BIE.
R FHEREXRE, EMEZ2MAHERRBE, ENETRRELHTE IR
ME, REBENEREERKIFRHEE. KOIRHEHE. RE4AEBKENET &
H RN EEE. RERREMNFNE RS WX SEENIREETRY TE
KRFHIEL,

1964 %, Harold D Pritchetts XK S HESSIAABFRBITF. BESHHR
RN SIAB AT EFELIEP, 1967 &, D.CMidgley ¥RB 3N
FERENFE. 1970 &, Ben-Chie Yen T HMMEF S L EXNMBBIFHRAN
KB R AR .

R=1-(1-P) (1-1)
AP L—RFEEFHER;
P—— KR (%);
R—RRE (%),

EE (HEBKMEERE) PRHORA-HMARERAL R,

S(Iy=(L/T)- Pr(1- Pyt (1-2)
K I —H IR K =3
S (D —LENHEE IIRBEKHEE %).

X AD AKX (1-2) RERSZERANRKGEMA, 1973 45, LRundgren 3T

BIFBUK P T Z KRB S . 1977 4F, EFWood 447 T RBHB Bt T $E 04 I R 2,



[T SERSEIR TRRNA

Pl EX R E R R U TN, A LHMAEMERIK. BT 1983 4, Hanlin Lee M
LMays FFA&EBRITR T —FEodEK. RBAKXSKIABEENRS#EAERK
A HE R ERA, 1984 4E, P. Boccotti, R.Rosso BL#:iv 183t 7K 8] g B 8] 084 %8 43 A s
N T Mt K X R, REFFEEERFFUBIASERLHKE, T 1988 4
#1327 K XU & CSPPC B 400,

Y EHE MR RFEAR, " RBH UL T =RHATITIR.

(1) RERBKIAHERXREHNFERF G, MERERMEEESEEMR T
RE ) — B E BRI X R . ShEBR HaTN AR 22 (1-D M (1-2) By
TREIRET

(2) BERAKIFRANAHERE, BRAEZRBRANFHERKE. XMIFFRE
RS REL RGN E o UIERE, MHAE O JEH . B 0.« O BWENEEH
TE, MEEERHEINN f (O f (Q), REERMERAGHITRE LESEHLN
VNG

R=PQ >0)=| | £©)f. (@400, (13)
K (1-3) HEHRBLRERBEARENHRERR.
(3> GFEFZBRBAKIL. KAFHERERRGEEAERPO AR ERE, IARERERE

E R R G RE, HERXTEETAREAE, Lee M Mays FIF&MBEREZ MK
HERY N -

|7 £.0hu-expl-La-F,0 e
R="%
1=F.(L,)

(1-4)

X+ L—RGEMERER:
Sy Co ) ——RGUMBRE 7 BB 5 bR 4K
F, (o) —FERABUUKHIBER IR
F, (o) —REMBEE MR TR H
r' — RGeS
Ly — 8 ittK.

R (1-4) HESRESRN L >L, r >L, BRE2RY SF:i' BN FHEL M. L K

KERAE, F OATHMHEES. EEIIEY, WARFRTRITBUKBBKA B TH
B FERAORTRIBK,

WA MR RITERA, B-RRAEERTE, RRAEHEBEIRMteE S 580
HAKAE S RE, EARN TRER W RAOER ., XRER AR PPk
REEAFEE, BEEREJKIBREIAREAN. HEMER, BEERENBITI—K
ik EEK, £5ELERNRE TRERBKHTRERSBR. ZBAX—K,
XRBRE B PHA.

FBoRBARERBREAZEHAFaX AR RGEN, XRBERXHFL.



it T S

BRI ERRREE, BHRFMFEASHEAR. RAMNKNE X DRBR
sk br BA Mt 68 1 5 R R K KNI LU BT IR GE . T RGERISEPRM st BE S, BT
KABESRIEAMNRETES -8, EEMERK, RIEXAMTERREEREER—E 6k
AL AT L, ERRGEEFHRE NSRRI ENSHERK, X2
AJLAEARN . XSERRMAtBE /N TRV BE D I, SERRUKENME N TR HK, RIFER
FHEREBTRRGERMOTHE. FR (1-4) MTRAFRERTRITEAKEIHF &
HMEE NI RE, HAARTEERBRAZHELNAE.

2 IR R AR EITER

BEALME G 3R R R O AT R 5 R E YA /e RBAY,

X FRAEIYE R R ERE S HRAN T, BEFEN T RUKEKITE) (HRRE)
MYSRHFRRE (EHRRS). EFRRHREMEZERNE L, RERREEL AN
RETRE, RERLERERES KROBKRERRPRBETHKRD. RETEHRFEE
#l, THBEAREEBTENRBTHEATR, FILRERTHEN. HBFRENSTHE
t, BMARREE R 44T, MUARTELSHARNER. FROXHAHEN L
DU P 3 e BB E BAF AR —

B RRENEBEN S FRERERESMERNMA. JARERNMENEN. B
FEAREHERT, TRAFERIH 40K, BLBIFLELRTLTENER, Fit
ERE—-ERAK. EHITEEBRBEOTZH, LARERENFERR, REFEER
MIRA, REF AR SRHEN G RETR.

REFMIRPREE 3 B iR BB E R R R . (PR EEE X RN E
RS . Bk, EHTHET PRMEERFREN, WATHERKEREFBERNEHT
LFERPSRAEN], BRFRGTRBEEFER T CENERWRES.

KA RGBTt FE—EEHRRERFAERE R ERANRER AR
i), NERBRRANEHERABAZNE . ZEFXRLER—FN. AR FRER
EBRHNA:

min TEC =CS(P)+ E(D) (1-5)
A TEC —R#A:
CS (P) —WIHREME R P WRB R RHH:
E (D) —HHEBRAEH.
RBER N
min TAEC = CS(P)- CRT + E(AD) (1-6)
A TAEC —FE R HRH:
CRT — R #HEW R
E (AD) —F B KAHRHA.



I SERSHETRHR

B, X (1-6) F, EHHERBH AR5 K A 2 M B/ME R EFM 1545
REREITH. FEARKRPERARA, RRBRTERBKRRE G RERRE, I
AR EERIR . FCIAE— R R R B 55 BE B 59 28 18 F8 < 1 45 %t 2 A 18 B AR A,
CLHRAMEDRFEBIR, LR ERIARRENRESER PIUH, XEFTERENER
B LEBRHKARAER, SRAREMERRH, [k RER, NERHARRSE
BERH/ANELBRFAZMN. REAFERAHIEFMG, TR RRESE S
ST HORER TS . R AR R R ANMED R B AR RIS L E BB A AL,
B LB E A E PRI

3 EKEERITREIAE

K EIEA R AR EK MK, EKNBERAREAS —ERELERKIKE, Bit,
FUARAE R R P K R K B R IE 5L 2 BURLE

PIKRMBRRE FERERIHESH, BEENTHERNE. SKkREERE, —
AR S Bk A Tk BUR R VR B E -

K EE TR ERNERE, BRARRORESRD. BEUAESBRANTKE
HERSKARHE L TE B — SR PR BT BLAY 3~20 SE— @Itk EAFRBE—REA 10~20 &£
EIHBK, MAZXEFEFRA 4 EUTERPHEK, TERRRASCEEERESN T
BHEL SR 5E

HFHETHARKERKERARAREY, FE=ERNERUBERHEN, YutKEE
PAK I B A R AT R AR R R R, SR R R BARPr Bl s e .. SRk
FRE ZEWNREEZMBKR. SHBEME N CUERLEE A KRB K, TaELmt
REBRKR 525, REMXER. ERPREITHEATFRHERRULRE R AMSEHRE
RAZMED, ZEATLEEE. Fik, SNitkEEMKRBEFRFIZNTR, AEHERL
FNARX.

2% XM

M T AL #H e SDI-338-89. /KK S thARAE, 1990

Mg, WHT SURE. KhREER. 1987 £5 3 3

Mtk BT FRARENZ BRI, K2, 1990 5 11 85

B, R (LRBHRAFEFRKARRRENTR. BERKEFM, 1993 F8 1 4.
BERF. BOKRKRBBAIBRS. KRR, 1988 5 o #A.

N

(TS RIFAELS FRML, 1998 &, HbAFHA )



—~ ON.STAN DARD OF RIV ER DIVERSW

1 INTRODUCTION

1.1 Method of Analysis of Observed Data

This is a simple way to determine design discharge with certain reliability while the surveyed
data are enough. There are two problems which should be taken into consideration: How many
years of hydrologic observation data are enough, and whether we must adopt the maximum value in
n years of data. For the first problem, generally in China, 50-year records may be satisfactory. In
1971, Mr.Victorov P. pointed out that no less than a 40-year data can be used to determine the
design discharge of diversion works. At the same year, Mr.R..F. Ott presented that less than a 20-
year cannot be used in hydrologic frequency analysis. Accurate hydrologic frequency analysis
depends on characteristics of the river, the value of coefficient of variation Cy and the accuracy for

engineering task, etc.

— +0,+A+
Q= 2 Q2 O , N=n-year record, theory value N— oo
Z’Q »  n=n-year record, practical value n— oo
Qp =2
n
o
Q=Q0iO'N, O'N=i_
n
4 2
o, =+Cexio0n 219G
n (0,%)
O = variance: C,=0/Q,, coef. of variance

If C,=0.5~0.6, o,=15%, therefore n=100~144 years. If C,=0.35, o, =%5% , then

n=49 years.

As for whether we need take the maximum value in n-year record, this depends. It is not as
if the maximum discharge makes the highest level of water head. Accordingly, it is necessary to
know the peak of the design flood and the total volume of water incurred in the peak of the time-
flow curve. Sometimes one should still estimate the effect of the order in the arrangement of the

maximum discharge .
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1.2 Method of Hydrologic Frequency

Construction design floods for cofferdams calculated from any equation usually
approximate flows with return periods in the range of (10~100) years. In the U. S. S. R., general
conditions (20~100) years; in the U. S. A., Bureau of Reclamation (10~50) years. Army
Engineer Corps (10~20) years; in Japan, the return period for earth / rockfill cofferdams in the
range of (25—~50) years and (3~5) years for concrete buildings; in China the return period for
earth / rockfill cofferdams in the range (10~20) years and (5~10) years for concrete buildings.

The method of hydrologic frequency seems not to show how to choose the standard from
the different service life of diversion cofferdams, and the safety together with economics of the

cofferdam is not suggested.
1.3 Analysis Method of Economical Discharges

Based on different design discharges to calculate the different fixed and damaged
construction cost and duration in each year, and from a lot of practical projects, we have found
the frequencies of the economical discharges generally around 4-5%, or the return periods in the
range of 20~25 years.

There are still some difficulties in calculating risk failure construction cost. At the present
time no satisfactory method seems to have been given.

2 RISK STANDARD OF RIVER DIVERSION

2.1 Construction Flood Risk Analysis

For a time invariant hydrologic system, the probability of occurrence of an event, X, greater
than the design flood Q, during the entire period of n years under consideration is P (X>Q) . If
the return period is 7, then the probability of variable X equal to or greater than the variant Q in
each year is

PX Z0)=1/T, PX =Q)=1-1/T

If there are i years (totally Z times) within n years in which the real flood is greater than the

design flood, the probable safety can be gotten from the following:

S=CiPi(l-P)~' =1-R R = probable risk
When n>10, 7<15, then
S=Zeal"a_’_=l“R’ A,:Ll-
pry i! T



