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1. Piano |tey weirs (P( weirt
PK Wejrs have been used fordischoaes âs tow as 100
m'/s, aùd xlso âs high as 5000 m.7s artl there are
desrgrs ior tens oT thousands ofùr/s
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Cross sêdion irlér

Increasing the discharge capacity
of free-flow spillwayi fivefold 

'
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Flat d):rharyè û the rtudct.
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Lns hxle beetr .^rjcd out on ir\etltrgs in Ffxr.e.
. : . , ,  \ r .  1 . . ,  , '  t ,  . i r .

lhe hxve bccD consrrrcled if Bùl*in! Ii!-{ url

concrcrc iûsel lLrSS rfe 'impl. m*lrc blocks ph.ed
.  , t . . \ , t .  . .  r i . .  d

rùd sLâble ùntil the [alcr l.\c] ir Llre rÈser!.i' fea.h
.s N cerririn elevxtior dnd thcr' r1âr1 riltifg wlen rhL\
.1.\ adon ls exceeded.

'Io ensre thll drc D gnilfte ofnfliti pfessurc undcr
ex.h bl..li d.\clops ns rcqùii'Èd. â lolknr !u b Pû
\ ided ùrd.r  cacl i  b loc l  {h i .h  ls  { idc opcù r t  the
upstream sLde rnf complctcl) closed rnd {rrcrtighL or
rhc do\rfsrreùr sidc. Bloel.s tlxced on rhe sur. lLl
nra! hxle the samc hcighl brlt xdilTèFrr $dth. so Uràt
rhel rih rt dit.rcnl (rre. elelrtiois .c.ordirg 10 ltle
lû.rerse of flool disehi.Se.

Con.r.tc fuscllLss crf b. ùsed rt rc\ l!trN. Ii n'ch
crrcs. il ; losiblè. ùsirg ôout lhc srnre qùe.rity ot
coùcrcte ând \rith xrùrl thc srùe cosl rs lbf c'ergcr
trcirs- tu doùble the flo$ oI dre ertrenre tlood dis
chrrgcd lhûrlh rhe rpjlh\!). of 1o i,i.reise the si{ragc
proridi g the sÙnc lc\cl oI srfell. The! .an dso bc
!\cd ro lnrffole cislirg Icc o!e'tlo$ spilhrats. b\

incrcalirg L re ùiriûùm spiLldgc. rllcr loqe.lng dre sill.
or b! in..eNire rcscrari dorege or b!.o.rlrùiùS both.

Nlore detrils rr gi\cn Lt Àffefdix -1 ol ]COLD
Bul ler i f  \ . .  1 .1.1.

The tlùg (dth co[cs]rondnig t. rhe ntppc dcpLlr
.eùslfg rLltirg \arics {irh rhe eli.r 'hpc aùd deniir!
.lthe plug aùd \oid uide, the flLrg: ! spccific stùdr
rnd tcst is Urus idlisrble in erch c!sc. Aplrorinlxte

| . . . l .  r . f  .  r l
lor rn ùtsrrernr nappc dcpLlr (ri eq!âl ro drc plug

height. dre flu-e widdr É is,rbout I 3 l'.
hs d isc lnr , le  i l ier  t i l r ing Nould bc 2.1 5 x i l / r r ' .  th lL

is. !bo!l rhee rlûe\ dr. discliargc befùt rilti'rg.lhis
r ' r r u - i  I  l i  .  b l { .
L i l r j r rS of .ne dr i rd o i  thc cr l ,erne f loôd,  th t t  is .1 i l1nr !
rnd lols offlugs fof ! lood trllh ef xfnùl| PLob,rbLr'
r \  o f  l i r00

Ii {orld b. norc lnreresring to hrlc r plug helght
e,tùd ro i h anll4 dischrfge di.r lillilg.if l.li ! I '

: fl + l) i. cighl lirles rne dischargc L.cLbÈ rlhing: btt
rlltii! !oùlcl o.cur for the rnnurl floo!]. $'hich I'onlf

H , . \  ' .  t . r ^ r . { r .  . l r '
Nirh PK Wciri.

:" ili:ii!i,iii,!ii :ri_',i:tt...j:i,ri.::::|,r;i'i'. ii lrlj

l)c\lrLirg pùt ol thc sLrll $r-! len-erh to PK wcns etd

Uirl to ! tus.plug ùr,rLes I porsibl. tlr b.nefil fr.ù dre
s l )e. i f i .  rdru l rg.s  or 'borh stsrens thchigher t lô ! r  o i
rhÈ PK \kifs bcloLc rlltir! ot th. fus.Lrlugs rnd the
highef os of lhc fusetlugs rti.r rillirs.

A. eramplc is gi!cf below tbf r 50 n lon-{ !tilhriy.
illrh x m!\inrum nrppe defdr ot I m.
. It ùsed a\ r trrditionrl (lrrg.r rpill(ay. lts Llrs
.hrrgè s i l lbc i0  x  l . l5  = l { l l  m'1-( .
.  l l  ù led as r  fu l l t  PK \VeLf  spr l lur \  { , rh x  wNl l
hel lh t  of  I  rn.  i ts  d isc i r f tge is  i0  ' .+ .3 r  !2  = 107 ù '^ .
. If used s ith luscpluss : rn hiSh. its dir.h.rrse would
b. :  50 x I  l5  x  i l  + l ) i :  =  8ô0 ûr ' ,s .
.  I l  ùsed âs rCIS s i (h 15 ù oï lK \V. i rs  aDd 15 ûr  of
fùsetlugs. its diieh,rr-se Lt:

llll 8fQ = 5115 ' \

xboùr 5.5 tim.s thc dis.hâ.ge or r Cr.ager wei xnd
double thrt oI llie PK \Veif. Atd ils dischrrge tnr th.
li.st rltirg oI the tlu3. dergn.d. lo nst^nc.. aI

2 5  x  1 1 . 8 5 : . 1 . 1 ! l  + : 5  \  I  l :  : 0 . 8 5  J  =  1 7 5  n r r i \ .
or 30 IÈ. .eit of drc c\L.enre tlôod. ùsutlt x r'lood
çith r prolabjljlt of enùrd l,100

Dclotirs 30 nr ro PK \\tiL ud:0 f] r{r rus.PLuS!
Noùld rcdtr.e the dischaNc nile, riltin-e ro ji0 m'i\-.1
1i\c rimes the Crergcr dischârge bùr dr. dischàEe
bcforc firit tilting shorld be nrcrÈxsed liom ll-: to
195 rn'À, rhâr b. .losc Lo .10 IÈr .ent of th. crlr'er.e
Ilood 5r0 mrrs. pcrhrLr! llie ll.od ofdrull ptubrbllit!
| 1000
For l, grert.r thrn I or I m. dre trcighr ol slnrde

liGeflùgs b.coD1cs \er) iùpo|trnt ll Du) bÈ befief roa,'r'r"r.r'rwf i,,!i\ :i1 r,. trl.lrtl,,Lrr ni Br, ̂ ',IU ÂJn'
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ùse reiiforced concrete structurcs as show. in Fig.4.
or similar!o srraight iusegates wilh or withotrr aritting
systeûr by upljft: l0 m high fuseplugs may thei be
o \ ' i b e ^ F ,  n s  n J p f . , l e p '  r . ' h . '  ; .
a  loss ib le d ischarge ler  tn  of  2.15 x (10 +.1)r r .  o f .  ùp
, o  1 0 0 r ,  |  . , . o c , , e J .  t  P K  \ e i r . J i . c k C  , :
40 mr/s/m, or abort 70 mr/s/nr on everage.

^bout 50 sfillways of vdioùs sizes ârc successlirlly
usiDg Hydroplùs labyinth fùsegates which mâr hâve
F r f u  , -  c F  !  o . .  o  l L ,  t : ! ^ n . e p r ' l h ( i r  J c , r  ,
nore complex than CIS. but their cosr ma) bc jn the
snme lTnsc. especially nr cases oT ùpgradnrg larse
exising slillways.

4. 0ther 5pillway combination5
r , r e \  ' . )  b e  . ( ! . * . r r .  r . r . , ! r a j . ;  S r c , p " , o  o t .  - : -
r i o r  ô r  r .  r  r : i r c f . . a , o r . i  a r i u r , b r .  h e , r , , , . c *
sâry câpâcrty r nor mo.e rhan 20 or 30 per cent ofthe
citremetlood.Itcân thus be lnteresting for large dems
to combine three spjllwâys of similxr capâcities: lo$
or high gates. PK wei.s. and fusephgs. cate olcratoN
need not be pemrxrent âDd dris combin ion cln De
very sniè ând cost eTfeciive.

5. Regulation5
Tlrc solùtion above significantly reduces the Decessxry
gap bchveen the rop of thc PK wei^ lop and the dam

Rcducirg the freeboarn is very cosl elfectjve, an.L
lncreases by 20 of 30 per ccùt the srorage volumc of
I  n , .  dJn  Je .u rL , l  ^  $ . '  F -  . .  o  l )  b -a  r '  . - .  I  J r  ;
other words- the great maiority ofd!ms.

it is only necessary to rdaprrhe dancrestro the pos-
siblc impact of exceptional \raves: concrcre dams can
withstand orerloppiig by large waves. h may be
advisable to liùe the crest ol cmbankrnent dans. or io
nrcrease their lieignt with peralets. or alrernatilely ro
m|ke the cre!! steclcr.

Thc lrinciples of thc rndirional design flood mây
prerenl the adoption of CrS becaùse it irnloses ân
unn(r  rbr i  j  c  l reebud ù.  I  p ,  ,eJ l  luu, l  .  p-
on is ùercforc considdred prcfefable. o
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