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u ta{ 1{ tu1tu.!dadafl5I'tua to5,!}.tu.! Luv{.6. 2504 Lofl L ta
{ , -A 'r - a :r-, J .l
rSat)t 'i1s luro?ln- r.l t aNaur:aru Lrv ]u30]uano'{r4u.l
t r .i . < . J { -touLo lyaflt{a{uflFlnu ln t5da 5!Yt]u?lnouYltYlm uuau tulla1

ruarrir6'.rriau a ei'luilllriu ri a eirlou lrd:z aatirldrirhrrjiau
4,4

rYtuunu alrnua{tt t [uliQiuurliuau?l l0 0{l[t? llJuiJtuuLSa.l
- J a- aza{ya nunt:ulrltl.r]?1rfl taBaL1JSfl uLNa 30 uNllta'lnolrJ n alB

n1r&ldn lUraf 0rUa r 'l

oregon State University rilul ri trdfl[?i.:i1 oregon

:vrnoaui3 auin r rn rivrardawi{drfl uanrfunr:6nrlrirrri
ruri{vi.r rilriasi{ria o.o. raoa (rzs fl rudr)'lurrJ land-granr-

college xra) t "The Agricultural College of State of Oregon"

olnriuldroiryr6uloriau!rlurfl u oregon State University

losu; hiloTi!
osu oi'rativrr.rfi cociuonza{rfi a{ Corvallis'lu willamere

vattey uoiadrioul nxfirrzr Coast Range uarrir{ornzrsi.t
l,lrldtlyr: Pacific 5rr1iu so'hd rfia'r Corvallis rijurfiarrfin

nrn ivrarfia.nJ::ur 2r,0oo autitdu 6.e.zsos1 uac'luiruru
:, ) ) a, -
fr rl:crrfloi{ufi ',rtlufnr50u[!aro]a1ltila'r osu arruruinrufi
d, - - - -J i.
rul]?t1g'l!?roua{ rr't B lafrr(uarutvu t0.t r,000 t: zlltxaI
Corvallis d:u'ludoi.rriruriaua{rnrldrufi aryia uacfi ao;i'uaan
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'lu osu ur'a.t corranis

xawfi riyrs'lf,s uonrfi ar Corvallis loa:autilu'ldurvhilria'r
do1 $a!fl?u a tll 0.llr.]r11 corvallis turuul.lra{lanrtn uofl

dc a roar dru ua c a rr ri aurira ei altiu rfl u rfi a { l a.r'in ri su

rdaanrlil6'r oSU 6x'ld6o0ia Departmenr of Dormitories

rdornrtliilu.rzaati afinzawurinara's osu i:vrfi uudaf{niu
.isa a J - j , d, v-t,r, ,
trrrn15BurJSqrUloiyrflouu.:rJa1u01fl2I 23 u tlaJU't trJ tolto.l'l lu

, .l j il
oot?{nau ru rlor]tulun ul'ttluraunr uo na

,. irurin, a or r",r-n ar do lcollege residence halls)

2. sororities

3, fraternities

4. co-operative houses
.i

5. rooms in private homes g'ltll-l'l1 g]AU5u:O.l
.--o'.rn.--a-d

r.r,oltluUu UaU.tnuu [ lrnu graduate students 6i.tuuun$UU

rJiryrprlnuavrJiqEiranloa rnnrfinationu apanments rioriru
o , . .-,za{raflzllt.tuu't a{lfirzl ]1:au1uv{f)za{r}t11 a1afld11r:uun.

- i, e te 1?t i
15uufr uoirrruudr uodti loda{nr:ocaqjuarinfirrinriaurJiqryr-

oi6dalrir"ltil

U:lrtl &Enn rrjTJn'rrl

6 a unt0r

ss n.r:carni{ a.ria.r
it.tul4u:22000

l,l]t.312-828

a'tltulu rd'lrt! rit't Lt{Yl'l

ua!4anRnrnaaufl lfi l,lnrun

151

't" i

rg

'ci I,

t
I

E-:{
.3-'n

tI

i

ilt
-fft

E t t,-|

tlrI
7 i l

,t i T!



lron. dufi6 r oi')
a.ria{ i.a!rA{rx 11 24ooo

h:, (osa) srr-zzl

5U!',]U [U6 ]rfl'UO tlA!5Uf,nlAO

ou llu Yntu tu:tnl rflB

a e d 't v ' .'l
lltauufl rSuu lnu6r tdg?1yr1 uJ],lrt{oa{n1:0u!4oT{nua.t

i. rv rq
1,1411 fl1A9 l,lalUouilu0.rrJ tUagOlA rJ}Jr.U',l l.n6)M1:r:n ',rO a,!

xrn,z',fi'lria0,nr#rrardo'r}JyrliurJ:cyruor r:di{fi'lr,on rn
'r A e ,:,: -ou [118 fi ]"[Jit 'l r:a{ a t14'l:dt.!u lroutaufluuull]flaul!aMl:]y

rfiasu'lrj n.rTrrir USBR, Denver, Colorado fl.e[. z+go-zlst rtlu
r d.J - Anaru]tlnlr I ut.tu 9lxnrnfjag a?{nrlljflur.tlaua[!rnu u.a:logzu

- ,l ."1 r.-
fluolll'15 5{lIadrJnll no lol lr{x o'1"t ?luYt"tuoa a'l ]:al:'! L6lo

JAJ-ruu rfl u tln1:a3uu!:o.lo'll,r'r5mfi a1{nz a{lJ}t1111fl 'lauai [I [d
{ c-. - Ii
rta{;n6ryd1}tSuGrtl al.lt19l1loa{nrtaan'lI$uuIa:n]:aoafl'l.t

d 5 .iunIrgua[!tnu r1luIan]doflr.l!i: lotlnzuuEt:UtuarJtolu-
A! 't A - a6:lN UdU [nOa n]ulT{o ttaJo21]Jtuuafl?Ja{t}{auunr:fluarr5nu

i- dr 'ly
u ano"tfluu.t! [a n'ral [oy]:'lu0 tn 1:o]luu 't ]ulr0tln SJtuuunll

- -;- - .tj.l-
o'r.! 'l oaaoalJ'r'nJotuarldofl'l5o1g 2ut4u.l?t'l'tllu'lrl'rarn!'ld':71 tormr

!raJrfiuir6 1 rrqnoi Iifluuarinu a.r[5 ]fl{ortn }DJ !r'r 'lritlr
i r, - -i!r a Iu ll d o.r n ) ] a rr.! ? r n y 0 gx 01{nz a { rll l'l Yl B } a uYl

Department of Dormitories tlloia 'tn5 a n lruul'lail:vu'jroialnr:
- ) t- 1as 0 LLu 'v a{rou'tv:av a{e fl1ruu a{60a{fl]ltJauflt] Lo5

rfia u.o. zsos oSu ivarin 1r a rrsiar a"l q,ilsriudnriau'ld
. ,i4atflla8ou aLvaru fra

(zra)
(udr)
(zra)
(r.r0r)

(ndr)
(zra)
(ara)

(n0r)
(zra)
(aro)

(u0r)

uanoln Waldo Hall lray Weatherford Hall vrnlrad:urtlu

r52

n ,Jj . -ua luriri'riu u rrua rfirovd5r lraiofii rdu Hawley Hatl, Snell

1. Cauthorn Hall

2. Hawley Hall

a. Poling Halt

4. Sacken Hall A

5. Sackett Hall B

6. Sackett Hall C

7. Sackett Hall D

8. Snell Hall

9. waldo Hall

10. Weatherford Hall

11. West Hall



Hdl rlas west Hal (lutltliu ne-tu itut nalionianolrl
a'r,t^':-

uav nll3N na lnNdl 1ntfl utu an )
,.rutAanali a wealher ford fia.rriuacza odriufnriuu

nfl3 r ( n 2 ) drlrrfl r'to:fi ld eir'lf,ii ra1unrra girorinza.r

oSUfizatir'r6a
t. ri-rrJ:vduza.rrdaura rs ru:'ary

i a "rgdr{un1I:3nuul.ulltnu [yrrar:1uafl [anauraT{fl l!ar [I
'ldiyirdrz a.rd.r'lord uurs

z. irfiorrin [asirarur:
flruJn6 irfia rrionnirria.rrdurrdnriau rlar oSU rfiu

rirfia'nin'Lirrirriunnua thrfl uuo'[uriadauranrhnarrircirria,rr{no:

ttu{n'ilrxoxarJ:sx1Iu r s rx;urU d1fl iufi a ri uav 22.s0 r}ii'urU
)"-ttd'l tu a{[og1 al'l 5un'la'] r:!un{rnu[Yl'ln!?ln al'lrt'lra1}l'lt

i ^<,!ofln'l tItauflu n1fi a tflnlra3ntatl.r15ur.u100ruu'tg1uu,ay5"rB
: - - J , ,i r , , -ra rou) ru: )yoyuutrotRyrylaruflti Uuxluun a gfl a Lxt11'tnu

rirfia.:finuaueirar rro'rlrirrirriudru il zsos irsrlatiuo
weatherford rfu arl rd aeirfia 'rr{n uac airaru r:0i'{d

Fall Term (da 226 lv:Btu

Winter Term !du 204 tu5titu

Spring Term r';lu ,oo ,rit,rX

fien.6ruauufl
. s! , rJ

0.naa{utu lr6 a.utu [1r5

n.ovrrtrYnl 24r40

tur'1x]fl adtr.r trrJ a 1a1:

.:'ruou af]'tt .t]u?o ouou

:'la10a!ru'1')

il;"ia''
I

rl:l weslherford Hrll liorin:cxil!n1:anrrl
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xin. Ira rcldi! tin
ltlt fi2116 o.di:: a:

a.!ia{ a.uoluiun 26000

1n:. (oaz) arz.zsz

,r'uriro iaq'lv{ r ':;rir

a rln: niria a ir.r

ri-r6nflSnduavrai

'in riauor rir: v d r fia !r{n ttas dr atu r: uo'ay ry a lur on{.r

r6fl r i ar .:dr:vrfl u.rrofi '1d drdr:;rfl u lrooio.rrirriu}idr::
! .1 -)l4Department of Dormilories lurufl I la.r nroa! 61dtiu,.tu

a'rdrnirriruuoo:nnrJiuiuav r rtiary
4 ,. t

rrJa'.ltJn:4fl [LUUy{al1lzaauua nu.asralar{uolrlsJnuua'rrdfl

rrard : Department of Dorrn'irories 6'hi::rfi aunr:uacria't
' i ,..r .:

01.t.l Ytgl oa{uauoo'lrJalouflou}ta{llt I ta{ lxtu !:a{ tugafll
rz ruanlias !6ao rn risnird'rei ru roudrocrdr'hllii ud{Iou'lri

oa{ [u0']lr [n5 [af]

arinza.! osu rto'lfifnriaurdrfinriauita.r vtfiau
i. at:t u 2 2u nltr LlJtrtj'ltuong)0![JUtu?,a{ya Weatherford ?i0

Mrs. K.W.Lloyd, Mrs. Lloyd tfluanruaniia so tl :rJ:'r'ra.r

IJi.r dnururriJufidua;rtlunu'lo6 Mrs. Lloyd. onsduxrralidnoj
) .a - .i -.:vu',lra)nIatfl ry(a11a{ n uot!uauu6ituYluau$ay]laan}4lou

rior:aryr: :yriauua{n !ra! Dining Hall Standards 'hiriur.lx

Weatherford Hall si'taqjuurfiu6uo:rduBn Jefferson way

oio Coltege Drive druarinrilu6nlrd a dutluo.r n:lnar16nair,t
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:- r,.i -ulfuful l?rr'r?atx5nu rz??/ {}Jalq lalaanuilr a wearherford

iuril undergraduate ttay graduare srudents'luiJn r:fr nur r gso-

l96t Departmenr ot Dormilories doria'rrinfirlouudufi + rtlu

fi'finza r graduale sudenr loatour: rdalllfirJyrJudurdn 1 6,rriar.

drrdnavuarurnrfiul dn afl'lu FuuT... fi firintiuulilufin
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-: - lJrnlu ua{ [!ulyi ll40.l1l [sl3t?tuul-ru{dauaytnla 2 zo rn]au.t
', -.^,s- - ,r.:':lau t 0l? 0t lalL;l0r.r'l 2 gt 0l r.tll{ l0t [ra:u.r,ru Lv{lralr11a?rrzu'to

'luqj z uaiu urru'lfhir:rtJoarl:siaorl:lriorrl'htau rr{:'ryrz'r
- ,)

t-r'rl, [t 1,14u9n5:o']uflu0.l'rriu.t a{ Ylnn! LoSulrnn'.lluIuau 2

fiu rrau 1an aafl xau r aan uacdrliruau z fiu uar'ld
,lo " g-. ;.

a u'l{auu a nalnrufl (: auoo 'tt o}t'lll'l to {o'}ltroo {n'lt

fn ri ar.rrirn-: rr ac aroria {fi n !o'r r r{xarindo l'bin2ro

fi"ldarr ua;ohndufia.r'lilfi vrnflrjorriocujdaudr iuauta:rjaan
rauldadr{a: r fiu loa rza{rrirfi'ldudrljujdauriuza'r'lrrifi

rd-rrirfiuarin

lnnU (lloor) ?Jal aT{nlJ a{U'lt[au}la.:il?lldu0lou'l LU

. i a. . r're i aa ""-a{ultuu a{:'tlr oor.lnu?tlaJa'l{a'l'lltu'l l,1ual8tl xra{ul5au

uarri',,r,'u'l#[i xano]nd nduua{uarinfi L:rlurfl f,uarirnCa.r

nhoruial (heater; ::rirqnria.r
.,. - . -- ! -uaniln l ual-lllayuaanulla! ufl15fluoa{dntolalaBrlra'r

ria.r'td6utowa weatherford nirrulnrrn fi rnta.:dnairua"rnda.r

audr'hiuri'rlflri'ldrarurata{ nr:ldrnCorrrrirddarrdariu
o{ra; ro rguoi drlrid'a.rnr:audrorrirrir'hlorn"luria.rornfilflki

d ruiu rurdnr',lanrinrSouoia ruurra r xofi nfi roriolrhh'hifnriuu

xln. iarddu
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1.lJAlq'lan 26000
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4 'ty - ) d alAri u negr [, tlEJaou tm:a{:otl'} [? l ols uu1'] av{fl tl,ro?'rlrdcorflun
.r4

unrlau [urtartfl 'l:gn:o! tfl
n,flt-ee'
[1-lUA{ tO { rU A1{O O nU'}1a.:T{ flI a { U,lJ1r',lUIi A { t U OOlt}J 1U

' r:riarloaroury urulilrrdritl4, luSutugn ?li{ll.$ura{ nl'toi
r v ? .,'r, ' ' i , ,nlulQourlar5a [u5u anflflrJl l L20'lrda.:[ra]u o l{6un1.r

6a.:'l rijorarra'r

nnrarini groups r:'a ctubs zauinGau d.rloarrnora{orl
a, - ) sd- 1a
duo'r't 1 za{}la}rfl Yll,ro Weatherford uulJot 7 clubs tlavllia
rtJu runic atptraUer 6'roia}Jd

Tyr Feoh Kaun

Othil Gar

Yar Yar Logar

Kaun Raad

Naud Kaun

Kaun Staan Ilix

Yar llix Yar

ulJ

uu
J
u

a
u

11

J
t1

1l

YI

I East Wing '

2 East Wing

3 llar 4 East Wing

2, 3, 4, 5 Middle

Weatherford

#ufi r west wing

dufi z west wing

#rd ,, , west wing

ltqn, ?u1n1:

sz/e o.rrala6u a.rio.t

l.a'r rl szooo

In:. zzrrsr-a
, i-

,T llnuntrult u]lru-$nd u0r.
- ,) :-

u:nr:tuaruur!urn:a.l
dr.rdodo
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usiaz club i6r n'::rzaulnrzrloaro rc d.ranrsariuirlrj

n:ruttaltatrr raa iirr{.rusiriau graduate students atir.rurnr:rd
aA

rufioruiiounirurn16n 1 lrna{udr
ria{i1l :crruaru-}rua.rra weatherford ttlu cafeteria

)-ruroluqilrn rvr: rcrinriar-rfifinva Poling ra:xa Cauthorn firr
iu :vnruaru-r:i cafeteria ddr a carete.ia rijo'ifiinr5 aur?iriu

:crruarvr5cr!iuua;rrarsiroia'lrli

iu{uvri6rf eni: rtr
narriu
a

IUll

iurari: rf,r
narrfi.r

d
tgu

iuarfiod: rir
nar.:iu

It l.l

07.00-07.45 u.

11.30-r2.15 rt.

17.30-18.15 U.

07.00-07.45 u.

11.30-12.15 U.

17.00-17.30 U.

08.00-08.30 u.

12.45-13.30 U.

17.00-17.30 U.

r:rdaiiirrrariu :crruarrr':lflrid raarrarl ud:r:ldfi orur:
llt:ull:J1t1u

nru"lu *fae.iu duarolrn Ifrvuirddruilri.:iu :vvrruo-tvr:
) ^-- a.

liO ruU: ! r1r UU 15 gU S a UQ.:"r1ro r ttAc ru AA!']6a O(uU rluUO',r 't '',l

, - - )-
aBra{ a un15uuYtlu'lll'l:uulJ?}'lua'lv'l:oa{lto{n1flr:BUIau

orltlnfi6rfluqod.:'ld}Jriauuf{floiuu av rac n rr rdrl
- - i,

5uatl|l5floa{rz1u,02 0r alouflouua{ tz'l00In1ga1''}l
, - -;[1 a']u[!1r.t t llJrunt:aull'1fl $10a {ualo'luota]}illoa[1'lt4u'ly'l

riaurdr}Jirarur:4nda rdrrrirfi oro:rrfo:rdalrflfirirfo:rr'1fi
! r . r r ar - tA A

:uu:3?lua'Dt'l:rauuan [u'l]t'rrJ ur n4rauuotalrllun9ra!Lflaul
'tdirdururdrra'rfo: {lriido:o:dardr:vriuao r:rovriry

uznrriui: c r ru arilr: dr u 6'[dtoaiirairoru r: rorr;rolurn
A i .;Irara ] u r11o51ruo':oryr:uar6rrirl irarur:ldorluru

cafeteria ii-r'l{6a riir{d'r ra.r rrl 1 roi srJolo ufi rrir d:anr ur,l
z \a,.r i ltau all xo fl5co'I iora L1 ll4fl:ax [51n [u fluraM alvltfl.t

olflaruunulnrll'rn

u:t 1! l a:nxn: ln6a1-

uull elno
,.i - :

58 lr!14 12 0.:XU1 a.r}]a.:

l.lulrul 22000
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ron. ri. Bifi'rudiuyrU

lalr n{fr e o.oiinrj a.ria.r

a.auIU:22000

tYt:.321-6?5

rirtri.raa n roiriaair.rnnrio

uaJ'tu!1.r}J1fl adl't.:

d Merinelrnd of the Prcific u6t Los Adgeles i5 Calitornia

'lofiraiuldira': rdu rulil.r ruudo r.lalJ rar 6r.r0u'ldoro uoiaryr:

fi ttlr main dish ovfi r{rurirfi 6n'[doud'r'tfi ri'ruriri'lu cafeteria
is' , -'u l,oulJrnluuunr:u!1{I! .'l d12 .'l u.rYr]'111.1}4 rlru [o luy{:oxflu

4'r, a 'r,.1r5u1]l4U{da rra leta1 1505uo'lroa{n'15Lta?flgn010aafl tuu.l
ir- -' -' -aa:uulJYt"tuYt [oJ fl.ltulao [1flaray 4-6 nu :ull53rluar[a']nlflu

drarrl'ldoro'IlJd.r'1fi r{rurirfi rzrdr':

a] llltraarirl.lotl,rfl tuua] 1:uuu American breakfast

ourrinfirdrfi'hirdaniu :cfl ru araadl{ rdu ara'Lido o.ra'trirdar

rhrua'hi cornflakes urJdo n1(r,l 'ldoi1 'tdnlu pancakes

ruriou 'ldn:an zur,fl.laro uuxfl{{r lusdo uur 1a1 rzasn
.;dratirrarur:rf,rfrflx!daniu :synurJ:;naudranruy,l r dra

l.lllalo 2 ttti? cornflakes 1 fla'ar z!&fl{do z uo.it/ ualJ uiatlJado

r du }ion z yiar uar'tdn:an arur:naxiulriioa6rin lowrn
a ,n , i -iruulriuoli d?ual r:r.gun6tt}lol'l uollaalagfl doaalJanal.tiu

ra':iuorfiori ai rrna'r.riuua{iua-rfindrtjl main meal of the

aav ll'ld lunch orrJ nA rJ:rnardragrJ r tirs 'lriau nia"lrivrao
* itrq !

o'lgall ,l l 0rl l{:aduronruaru l}rru 1 lu aoarn I nrJ zuxu,tdo
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rua o n1lrr'liou ttarJar]r?'lu r tirfl 'luiuarfiod cafeteria
- & , i- -isruoutn'l5a'1}'ntnat{tun{t!0t 12.45-,3.30u. Tltuouln']:

,l
aTr1nl1ranal{ 2uo'lruno LUl li11t?Jln{iJl aun$ gu nau

o rn n-r:'hJI-, aoluiu a rfi or tiriu ra.r
. - i.r,' d v \r

t5 a {a'l l:za{ oy{nu tr'ttlJtuuuoltn tru$:a av{fl
. t e dt a , .J.j

alx5nur6nunt:uu]Jnlrtua$aluunlJlalxa r uutull]au1l tl{r
rrri'tua rn rr:rvnr:drarur:'tfifi nruirtoraruriI rJ rcarrJ!!a!

I t a 1rdrTlu{ a ttfla11ro 0 {n'15 ua {:'1.:n'l Bruua u'l.lo tlllJliIaIau
r J "Y, ) aa .te

lravNllntltadrB2:1iur1 [ou]n fl tJzolrrtnn6a rztar ll,ulldonu
- A a, )-, r

aJ 2 $n?tlnrJa uxclotuuaTl.)ll1tluSc Lgiuoal'lilnlglt'ln tona[J:-
- A - I "" -.t a ' 4
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n u ar;r'ru rra;r'rrliru fi! 6u

vrs ru !ra!a ni $iria d5r.:r nzio

u'r'raumuLilu? iilnrSuu auuo;udul fil'lu irrayfi1
ir,

l.lu.l r"z ri.r onu? r[lJA{ Denver Iay [5o].1 'l nO lJo rdgaU'r.lLoBt

a1fl'lfllJullu.t1r ao u
, . i- - i.Oalll Ng'lgmy{niln kgan House [UaUnUOfl {Ut::tU}lt rU

r v.i - :
LnadrtUn0uu Washinglon Ooouud'ru I I all,nuaa!'J(u2:5fu?{nf a't

. .r,,1
tou lflu Luyo.tlfl.otg{u au 2 [ofl,! o Ldrala '] 2 0 tosrutiul.tu{da

Z.v'er
u.acrnrd 2 do lJar{ar{ u'r a{!r a'tallrJ ao [u a'l

, )- -$r:all ruufia{tt) (room lbr rent) rra)za{uru(u{ t aulla3ollam]

nirxdyaro'lfid1s uoilrifi a ru r: irrj:yxlu ,,rx6{1 iu :rriu
ar 1:rd1rrarrEud togan House or.utJn6 Iogrelurou];n'rarur:rflu

rrsd o rf ( lririarirfi fi n ) i ruil rari'turidotir.irrorn Logan

House 1 :rr 3-4 uf; anouu l''roia.rr6u"tildu:o}Jrir'rrulna

zu
i-tt

[utJ].Dt{qo$u r'tu fltual&anuu o Idrtu 6tu a{o'r
, r.., A :

arnr:rid udrt{rul rdero fiu 6'rflnrruatjfrrfia'r Riverton i3
Wyoming nr!6 r',1os:0uusizarosualdnuoi i3 wyoming a{
6orYui5 cotorado nr{diufi ar}.rfi a r:raanornrfi al Denr.. rirdu

rfifial o Highway 8? }Jloi:rr rso nr. 66lzrauou rtardardl

1 '[uig wtroming rfiBl 12 nx. fi6.r cheyenr. (luraui) ria r

-: i - i ar,
ua't{za'r5lu $1 l"ru.tu! gln{rout4l.tzur ua L ot& Highway

-, - )n E t;-
87. Wyoming rllu53l4u{ lunqrJ Mounrain Stares o'luuarn'l]rT{uYl0l

rflu4rzrvir1il rdu nrzr Rocky, Laramie, Big Horn, rat Bear
,a.)

Lodge ltOfllJtl5lUnll{llaJYl:larl'lgt1]'tOlllOJlUaAnUa{lSl:Bn'11

Grear Plains !5 )ltur{ru1xaifla r {x r{ zj.: au tatanrfit riolol r
Ad

onrna-auouuou:o6uxruoil'rrn=aunurefl 6il lordl High-

way 2b nuu16.r[fi4{ Casper udruti!-hjorrr Highway 26 nu6.!

riar Shoshone ornriuldria'r'loi"trJdnrdnrias66{rfi a{ Rirerron
r a.r .jr- - ); - -oruzu9 ln lJ 1fllr [or{ulr1fl r:1rn5 t3 tlnr]dn{'rlJltumfl{RMU'l

rrr'l rinfi Rivereron Hotel nruduxrr:r.lljrfiUr rararuu:r

ruifi'rfi a r Thermopolis urndua'rfl l6ur.rqrudur:rndun nlnri
-AIOBIj] ].:ouUdlfl 28? tLat 30 oUO.!!lJA{ Laramie tNAtag

. ir.r.a . a! irIar t loirdn au:ofiiunrz rfrati'lndzrzuoui"t wyoming ri'u

Colorado o:'tiro.rrlrrHArUfiurfl sixrotir'rrjrndr fiu:onr.rfnrflu
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\rr'|d.l
llrlJ?Jlltluiu [tJdl ):0ny}Ja{a: [:t1,tu [u5vu: 20 x.irl{}tr]t

-{ ^ -:
lnrnoauvlly l,0aa{ LUauul'l0uu rl'la ta'ln50I tBluflu [f] a lJytl.nJ

uuruuJr,ol50duuuouu"usiLid',,5r 6oirovutirduufl : Iaa6fi fi :n
- i ' - , - rA

u t: Yr flou }lu.t nl]utl r nuzul0a{Ir0 [r? trfloa: !r zuu,a3d]u Lat50
ir-i

za{tlluuuuoulJ Lo t:l tIfla rlou}'|l0la tu afla {fl auflau1llYt

!fi a{ Laramie travrinfil:.ru:luri.rufi .: irrdrfirvr.raoonr:r5rrdu
r.,r,.j . Jir. t dr4t{oall[l,a{ Denver [O ['UtgUr6Iunun5{u LOHUyt{T{ tuaflt ul'l'a;

?{'r u1-rtJ J
.i , { - - tr

uuRr t Rocky ljYlrau ski l'rlarrron uuuaro[1t lirNnuzu

}lrdu sti ri'ulrn rer ro udulrlriiuo{.rvfi rriunfldra-nu0i

ooJxoi rilru orura rri r uayoruldnru r:r}Jrzir sLi u ,o ,ni,rr',u
a d 'r 4 , -: .,' r,-q

16la{n}ll lutuat o1llunofl15rau ski oat]law10rn'l{l l&ll tor

" -'-l r--luurnr:rfri r loirfru zo l. rn: r;Lirosraiul rriau oir r6dran
Aa\

nonaalU lugr]xnu ArJnUntJU, nO:.lU,5n 'l fl LlJdn:y [:Ufl ry{: r;
J,r, a " " ,i ),o 'riITuJNUUN tlglA1lU AA6l.tfltlU r14tl aUnU t'uStZUNlJ !u14',].!',rU ttJ

r .., -
[1r t llu rnul:utJ Llj?r{o1

rr6nra6iddxld rflunarro6laaaradlrarunduluzar

u'l1aul:nu rnutull:301r Lllv{t atnf, ll0tuot dotu lalontto{ arlg.l lrJ
&'trA e la, ".t.o.l Lt Luu lu oufi:dg[r]du luotu LltfialUduo lzu ou lir ou

pine uacaiu red cedar fi nurirlirJan}irueirdrCao'ozrsrirtfl ualu

oi adlr a fi aurludrurir ciric Center 6r a qjo : rriuriu riu state

Capirol Building rrrzotaroiu Douglas fir siurrfiN rNrflnlirtluoiu

aiao{ura ud:rl::ri'r},,1fl ruarniartr.rlr duoSasirradrurdrli

riauiuaias(rJrauaraiu ua:rJaiaa'liouraaiudufl '1fi illiludrn'r1d

ra'r a afl

i[ryluurr lr ad rrr rru s'o rd ar arnroo''r}iiiudufi avriau
"'-'itrtul4{of,o.rqq [u lriala (spring) u {15rJa'rnro0uNu )olJruu0ru Lr.l

.'r-: ^ 
j j

ou ull5lllronol ara luaau [avaanoan ]Joafl I 2 z'uo u.ltllJr.u.l

au16gIrutl.auuouNln 6a oan Tulip uasoan Rhododen&on uSrlru

au-xudrufr Civic Center an Tulip livattrutla,t aanoana

oi-n 1 arorrurn dluoan Rhododendron 6fivaradaanoanuru

LuUnalJtoral2Bll'lfli5.t'l tlljSnnoan LxatxsfluualuzlJo 0 liYra'lnu
,;a1

aflr{avlauoruuayoaflzuut uxu.ldaanrar u.! alnlfl luqoLU

t]uu)as lHadun l{B lan

sslrs nurinli6ra:d#

a.riar o.f,urulan osooo

tYrr. 251.023

iirr.r ruav'tuii'inaus( :o

nmu-ruuuo [Svlott'n:nroatY]fl ul.ru
l -- ,

a! [vArfl :atiluvt tuil] ldar

:ntrurirarsafl grinnzio
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uTUr ln'tflafl Etuae: Q1no
,) - - .

241 V,Jn 2 o.il.lx]0ru

a.!ia.: e.f,uollan 6sooo

rtfi.24r.959

njrunurirur.iruav'tntiuar

raiarin:na "Iarina" fudal
uaJt'|lru1fl ar tl,late:a{Qntnal,tun

}inrifi rfi a'r Denre, rfi uo;'lndr6arriurraruurrdo'lurfi ar'lna

rusirda.rornrzr'[irdar.iriaurir'ruuro'.rduaura lrj,r'rrtjuda.r'[drda

oal ta:orfi a6nsial arl rareroai u':'a u{nrForiu rdarin6rfi o.r
, i \ry - J 'rlalla'] r{xdauqo [1l Llluau]n do !?{r'lJrn0B'l.toalo !dlrt2oi't'l

rdgn:{.1

arnrar6uluqolu}iH6iaa I n o'l audr{rdr{qgial
(summer)'lu16auiouruu arar6'lu!ia., Denver lriiaulrnrn:rr

) - !-tla{aBUuIdto.lflarlllal tuqout a{ Denver rJ{'llJu5ufl1oltz

doi rac rodeo rl:riiril iloririrrirrj::nro lduri n,'r-r,du ,-rru
lJ') r,tfiu u.n; fl::oru ruo Ln }flu [n{1.t ufll{:lu 1al n lta{ 2n
i - .; - , J , d -,,laU{11 (cowboys) U'lllgn]l rodmllux a'rga0l.r [dU n]tUtllul
ndlt a'r lbareback bronco riding) nr5ir-r lbull riding) ni:rio
an?-2 (calf roping) rrarnr:rJalrr-r (steer wrestling) n'urrurird r:rn.r

ocroarfiutrdr'lunrr{auoiuiafil' ,Nrnero rodeo ud'] z n{.r c{.ru:n
;a ) e i "

ofrrfral Denver uuac oi{frda{HrJodrfial sut.ln luig oregon
' n - i - i - - E i-

loJallr [n2][ua u.aJt']u]lt4LUlut3n?o!1n i?t aualut:.t .'l

[avfiuararild rdu Black Angus, Hereford, Shorthom ra] dtu
llulJnUrA'lflT{uotdu(ou'lnU [dU Jersey, Milking Shorthorn,

Brown Swiss rrac Holstein
.:nr:iln{rrrua.rr:rfruaoar'tu16auiourau .6. 2491 u1nfi

fl nouodo-ruigoir.r 1 na'wrtrlriudrfia{ oenver 6na{rrdaroian

o2aano{luuau:cyr1'rJ [!:ro].r .l ?l'rrrRmo!1uon?a{alx5!0r 5n1

riaundurfi al}na r:rdorrrraioliirariiudf iru:r'[uqiurirrfi r1u

tfiar Denuer riry advisors uavuzndfirn'tr:otrirr{ru arueu

n r': rdur xol run:r.fl*i'ldltlorrri, 30 nu !yr:rru r{Fua')

,Sausia r:"'rirruiorruln:rnr:za :vr-ruoir.r 1 1ui3 wyoming,

Idaho, Washington, Oregon, ua; Catifornia alOr':tirirUZu

tiuo:r rfl uu'rurirn ro'rr!nu r:rrdr:oloaar':a'uyfil'lfrfl uxrru,
(6ux1'r

t:raonotnrfi al Denver tlarsr6iauiqural }Jo'rru'[uig
wyoming rtJud'uri'ua:n r:rrinfi' Riu.non Hotet rfraaqiq.rrulo:,r,

nl:ta rsyllu Riverton rlac Jackson Dam '[uq'ui] Shoshone rlag

a'lux-t Wind River
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aannrnria{ Rivenon r:rr6urr.:iuruio6'rrfi a'r Cody frnfi
.r J d i - lt ! a a, -[5,ttt5lJ Codv I nn l,tu.tnu Zaza{rIa.:uO't ury{at.tlurflu5o rrn-

William Frederick coav 6lidn6'urir}l'luuu Brff .lo BiI ilutil
irJ r 1 4,r.r1.- bison) uav ririioov iuond ori':'tuafariau'lndfi u

) - - .i-- -.Codv Inn Yltil nraualIr5flrar Bu ffalo Bill ?lrroauuflr:afluu

*riuar cody rflurfia.rr5n r oira{1n#rJ rnn r.rrzir aflsrur?irz tfi

Yellowstone riruociua an

?uoatl1r:1rout41'lrzlr?roaraluttr'rz10r Yellowsrone tl'aJun

rixdufi cabins lndrfiorn Lower Falt i.rrdr6.rrir:orfiur'l 'lu
,J I ;

afl u luaufl't1't L1-r g{ot auoatJruo lraruanr?,rza {r7r anr?,'r
:,

Rocky ttar Absaroka 6rraoajrua.u rorniS Montana qrtnuurirfifi
d c r,, , i -

A nU0J Y r.l O UUanA'lO tl14{ail lYlS'l J lO}l LllOlflUAulIltau (geyser)
. ,:.

[ta!U0 [oau[oAo (mud volcano) r:[uy0Uau]U5au tlarUalnau
i . , i. ' t,r-

rodolla rat!!4.! u lu:auu r{u au E aunoaud rlr'D0a?fl [? [o irlJa.:
a r ? ! J r-.i "t u lau]aaB u]l l'vDamotutta3 tonaun]rsnuaauuuafl luatfl16

U aurui aumljd a(dU{?l a{Qt1rl'lvUda "Old Failhful Geyser"
3 . q , ! ,: ,- - r )

UlJrJltU 20-30 Ulll UIY{:aU tUUaUQJll'l1t Ud?la lvl lO:{]-lU', flaU
!. ,: .li r-tr-

ululaunuulxuriln: touulela{auafl ,l to?{uou olnvrnon'rnL$ I

- - l t r! - e !. , -ouzo.t(,fl !uo{a].l arfluuuly{:aunnsl:1j'}r.ld{mrulnualuuaN}nJl
., gi a t
o.lot.tzu luuuarn'16d.!u:yrJ'rtuofl 4-5 zu lJaflu 30arg Lt4/

. ":- ' "q.n 3
T{3r.Ug.: aluttaufl fl n5JYluu,r,ru}ruUtnuatl.fl nflryQ rg l [ [au]aa0

r,J - "i - !a,i ;
oau Lulr?u:t?0r alu lllSauur&a {zud{dol'ta?0yaau .] aoo'ra r

vnfi lunra\i'ld'rjrntio siarr6nrl:rli0r 2o-so u1fi Sayri{dur:1
'luri6n rilurdudriatr}llriidiiuqo r:ldr cabins rinuaua anind 1

old Faithful G.yre, udl6u 6ruriirrvrtluqoiau usiarnro6udu

14 u i?xr nalJ (i idalrialr{ fi.roa ao6 u
--,!rir iud'riur:rr6urr {o'a [Juaya ano1n aru]u( .rzrfr

yetlo*stone irrdruoviuon udrairurriri3 ot io d06r,fl ,dnigrfi o

"lundu Mountain states !:ru16{rfia{ ldaho Fars 5.:raqorinrir.r6u

14 U.!OU

nlntia': Idaho Falls r,:1r[1ro{rud American Falls Dam

rlau Minidoka Dam :u i'r.r?r'r'r ueil*nd morel uru!fio{ Boise
i-'a,ai.(Uaarl U'tlUulUal al{za{ll ldaho 2-3 1u [TraO{]uIaUiY.

HOn. ',t.tfia{ 1990
-inauflf,5adu

,) .
621 vuYt 1 n.ra'-'){11ail

a.ilrar o.fiuslan osrso

Iyt:.:rr'rgs
n-n6o nadl r{Ylnzu fi
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llu 'lau trasuB

ssla6 fl.fl;D::!10:ilAn
a.riar r.firrulan osooo

Tr:. zsr-oze

,iryriraav'lrii:oausi :ottrrnrslai

ac1r,r.itnia.:auoirnzio

Yr1U A1S105'rnrr

aaoolntfia{ Boise r:rrdunxl i.lr fioriru!?iris Wash-

ingron uJ'rriluiSfiotirrlrniaaor a r pacific Coasr Stat.s ria'hJ6.:
. - ia ! -tlJa{ Spokane l:194{11n lllA{U 2 ?U t?{5'lYoa{ tA I5 B L?,]ASOIJ

Spokane rfl utfi arlndrfi a.rui.ruarig washington

lrnrfiar Spokane Lrr!6u14r r'l rr.rocriron ria6'!rdau

crand CoLrlee 
'loiurvo{lufitdaud 

C,mnd Coulee Dam riiurdaurfiuir
'hdfi qoluauigorrin'r /rr.fl. 24e1l di'r{iodruririr cotumuia

drlr6urirza'rrdaudo Luk. Roo..r.tt riluii-r'rr6rrhluro'lud
raro1l6r $t \1d (tlirr'ttu 24o ntr.) fiti1liltiilrndruilafisr
nd.r.rru'b,lfl ruavrirnr:za :vmruri:dr columbia Basin (oia{{u

u:rzurotinduaroro€0.:qrriro.nrtirrdaudulrJl#tu columbia
i,):

Basin Project 6.:aqjtufiX'r r:riul o.:ru'lu Columbia Basin

Project udrndra.:urrind Coulee City
-,:iui'riur:rr6urrla'r ldou6rria'r Yakima !!ay uoo.nu

.J
tau:y?ru luutt? u 2 ?u trnoJa't Yakima t:rraunxl yrrl'tdria

rirluriu:l cotumbia udrfirzirrtoig oregon d{rtu6n5E fir
zalna'l Pacific Coast Statesiilu!fi4{ Madras, Redmond, Bend

nu6r Klamarh Fals rindria.ri a iu rdao'rruza :cvruuarBlfi:.,-

n'15

rir!6r r.,arn Klamath Falls }Jnr'r'ldaiurdrrzoiS Cali-

fornia [!?:o{rufi Shasa Dam 6.lrilurdaudrdrgrdorudoudrlrulll

flrrtartrtanrrra :srru'lu Sacramenro Vattey findrl6ufi
- )-

IUA{ Redding }iulotr

rdriu jrdur:raanornrfi ar Redding rirvrrl'loisia'hJorn:;ri.r

6o sr.rrrn.l,,o rfio.trarrzo.riS california t:ratiorru'il sacra-
. q rd d s ad

menro rrav0Ja{ lnalog{an 2-3 1u u.a'ln'l:roul4'r'lo.t1uta{ltrndu-

doa.r r'rtt[1a'ro.r'ru ::lrcuyfirrdau ttacr6urr{:tr 3,000 lxai

ussn "kirau :vnraifl fo:dn{ru'hir:rfi Sacramento aru'ld

iu :cnrofrsfo: [udlu'lifl?nrrrzaJir]4'lu (lrrigarion Engineer-

ine) d:urdau .l o{l6iiu rrnrctiuio:"luarzrsir.r 1 fi 
'loiiunr:

fln.rru

urnr:rttundlsdut6uyn.rn{urfi a.t'tyrs u1{Rundu6urds')
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uolosrrrnnaiu rfluneilvrr.rql:rJ sundrriarriu rCou6n r au
r.i

riauna'ur:r lrJrfifl: San Francisco ua:r{nfi Commodore Horel
d J * , -i- - a! d -Ano:{ llnr{aUI San Frarcisco 3-4 )UnUulflla{UUZa{dlAfll5UU

United Airlines 1 fi,tn:r washirgton D.C. rflunttiurjr! :crrao

ornai.roriuonlilil.:orrlua a nIoaur"fi aurlfi urfi ar chicago uri.r

r6ur
.i - -is , .;
14fl:{ washington D.c. Y{?a u 5 ou oYr [:'l u,:r r!1.r {l.ru.t

r:-r1 n:rurds! rrrofi aoruflolyru "[u:cu2'r{liuu::rn'rr:r{droa
j

l'r5Ja{nrtlt::ru t?Trurnt (n:llr4lJuurl'1) Yt:ilr,uur.ofl aolr!{01
Y s -.i" - , i"-
t?rA [:]tdeo [oT{U?r1u?]9rU {n14.!i d6o}Jria.r New York ritu

, .:.
r.ruolrrnm'l tlr tuuur4 rlJr4 t1{tl,ir Waldorf Astoria "lurfiar 

New

York drriruovtl:; ru(da{a114r:r6u

r:rrinaalun:{ Washington D.C. 2-3 ?ilJ usidl,rafirrat'l z!
)" -

ao rufi dr6'ryuaraur.i.t wash ington o.c. lflury'iorin 0uuuurl'r r
jik ,

u,aJon5,llJUtuia{!uu:sruuud?u': lur.laJdya lodsalu YluSdn'l'lnY

iarliriurirurnfi rdul washingron o.c. lrildoi.rag-lui5'lo uoioil

aqiiluririr Poromac uarodiuu'lrli3 Maryland riuig virginia

r:rfiIanra1ri'hltu Capitol Building, White House, washington

Monument, Lincoln Memorial, Thomas Jefferson Memorial
-,1 " - - ' 

.r { A "jJ.tl,a3d0lu,ldr6qanfl a1ul'tl.t.t a]fl ')fi Iuroaud.!]r1o1r?rutautJ1n
i r - -o

ru.r'a a a nlu nolfdn:'ra r ry fio riu fi Denver rrn u rliuialuonr-lin

r raurra{ lrsaflo?u

o1n Washington O.C. nq'Iza.rarldu:o'lr,l1 New York 6l
0u 'l.tyrflsriu a0 ntag'!ruuao a { Washingron D,C. tra., New

vl.t oi.ra{uurnrr Manhatran :cuir'!(riuai Hudson uaruriulr
,i i s J

Easr lUu!ra{ [].rturqo ludutralll5nr }lonrcfl]orsyrnyiynl
(nuuar:o:r1urfi awrnrrarirriaufr r:1-l linfi century Horel

in,t 1i, Times Square rar-t tfiarvaruuri.rrdu nocterelter

Center, Empire State Building 16n roz du dr 1,250 40) Ellu'

doi Bronx rlau Times Square

rri'l ril1?ilu ofiI:{rl5u wa]dorf Astoria fi urj:yriu riru
" r .J. ) " , ! a

r5'r 1r:'l LUYrSlua1u lSaulrv {l,lu'lLta1U5u?1'lulag{al'l:Ifl u

anuuxulnl:11fr

0fl. ?r'tu(nuntutnl:
,.,i r -608 l4l.lll 5 0. rat?Jfiu

Iv,:. zr r-zar

a.r.ra.: 0,n'tttlrllvrr: 62000
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anuu?tu'tnltatn

ll1n. d-rllr?tU I
1?s-l ?7 o.rniqd! a.ria.t

a,d'r[l,Nllrd:62000

Iyr:. zrr-sse

iutJ:vvrruarur:rf,rr:'rfi fl aar?irufl ona'uI:lrrr C"ntrry loo':o

toou
ni - - i
lu?ralor,tlnalald llatr:n1g.l$1 lorlauulu I u 2

r6ou rz iu drserruau dunarulu uavr:uru:voudu na'lza.l

Hra anrAufi r',ndxdrulooarsnr:iu BoAC I lndurxllu!fi a.l
a - ; - . - , Ja. .

New York r.lla1u 9 dt lnx 1r.6. 2491 !6la{uuuaru! uroia',

uu'turio n ref a{auduuu Constellarion iufiIoaar:'ldlrnniruay
Ar'^

onzlrn5a.r Skymasrer za{ Philippine Airlines rln lnsatuuaan
:- J .,i

oaunl (aJSaIa{ol.l!!tfl ,lGlu'rr.,uu!rJ4a.t cander uurnlJ New-

foundland ornriufiiuirrrrru1at!fii Atlantic lraliaurluu
Shannon'luIrelandloi r:rlr6.rn:.r tondon :vrrddlnqu'luoau

rdriufi ro irural n.fl.2491 dlunlriu BoAC y{lrilltjfinfi
.''

n{lt5ulan 'l g.lullrrSan't a{T{n5lo1on?, a{onu)1!mn't1 r,r ono
q t t " --?"rallufl"r:uu BoAc utnl: hto ! r'r! [u:ul4-l'r{uufild{xn1:!l2.lltu

eJld
Olympic Cames !unl{ london I{ir{nqut urilrlll{ t:.tu:uo 'l

r t ) .1,a
Yrflu,t4{B.tlnuaa{louutJoua I 0 {u}r2'l alito: ]u la nB:.tlr 2 totan
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en,t I innStu[01ll1u'] l'iyt''rn1:!ntJtlynu u!u]u'].!f,']u0''r0r, :li1lugl
rfiu.:naonaorr nrriT n1rxn r:rlu ueilr':msaroi:.li ur nrirLino

! ,, altoonn:1{nlttnuul (storage ol water) urrllJtrnan'l:7BUl:Yr1u0?u
i ' - Y r.'tIu n'r: gt't.crlaulln n n'r: i']ur n uu'] ['l!'2uLvlf,B Lfl: ,J n1l !nut:?1'lu

rrrr:ri rijufiu

drl:-uriarJr; nouxo.rlnl inlrrorh:vrru6 n g :: nr'r 6o u-r.rru

no.:Io:,,n1t (headworks) fl R0.rri.:rirnrulr{ (main canals) l,rfl:::!!
nT :duiruiooaa.rnBU (disrribution systems) rfx o:ndrrlieirlu, n

.,i
[o u n: r B $0 rl,{ t'] i tlutu a 1f,1flllj'10.t1nln11?1.cLlt^tuufl:0B nlt!u:i:.J:J

14T 0 fl'11{1

nl: fl.rll't

- vl r
1.2 aRUOI&fiUl uacd? tynou,t0{fi1{lu

"#al-ru" nanln:.rn1:!BrJrsyrlutr n!inlniilnlBla".J nqtr6o

"h€adwods" d.rrlru 6.u: :orfi .:riasir#ruuodreir.:1#durirfi auriir
), 3. ,!rr - ! , - - ! - t

t1{00em,! 1 LulL! 1 []1lt::o1jfr {n2''D:O1nl1! n09n!r: :U!'rO Ul nn: L?\n

,i) Iry tt ,:^- ,yr--
rmsfln0,rR.ru'rYtrlo:,1.1 L o i: o ? nu,f,: rju n n:: o uyfilollr] {fl n0.:fl $rl lotlx
t r,e , ! a l--
tnu l!o0n10ana{f, .lulBnl'ln!u1']rnu Iu n']xln2.J'ruur.tufl ?''rutllJ'tu

. ; ' - Z ) - t-) . t . , )
: ?tlO.tu: to1fl,tnBntT nn.r1,1uoS.rn:1{ l27t!1nfifla.tfr.tu1fr''ru [u rut a

,z e
fl1UfllJ n1t f, JU'tt1l',',t u R0,to 1fl

rrln. nasucfiunr

r438/4 o.t,.lricrur a.tiat
a.anaunt 47000

In:. zrr,s:e

i'tuu'tgaufl:nrn a dl'r{n nnuo

iu n::o r:ra
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O l.rr.r.
@ ! da.

O t.yrt rb. Lo.r

O (&.! D.i

o c.r.r x-aa.r.

O E c.El

@ Fl@a Prctcnr. Dlr-

JI-/r' L2 Head$ork. barrage and appunenant srrucrnres

I

o

o
@
o
o

@to'
@ c-or x.ura.

@ xoin c*r
@ n-a rror...'. ur..

gt/n' f..l Heaawork, diversion weir and appurtenant structures
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oiulnA "?.iisrtalIn:rnr:rorJ::nru

s tfio6o

rlnuyi,rrl:: no udruarnr:

t ) alartrotlatd{dr (diversion structuresl 1d'uri

- dtu (diversion weir) uia

- !llau.:: tl']tlll1 (barrage, diversion dam)

z; otar:J:vnau (appurtenant structurcs)

riluoror:ds irrr.J:: na u rirrhuui ariau:: u'',ui. rfialfr
-,'fu- ,vl2nlunluuln loBU1,tfl IJU: tu

. u,alrrj:rnrJilr, 16',.r'ri

- rJ::g::urur:ru (sand sluice, scouring sluice)

- ia.:::urur:ru (sluiceway channel)

- n 1ltfl JtuJ.J t B ,tur (division wall)

- !"u1o n1 (fish ladder)

- n1nq,: (logway)

- f,:tit.]u (bridge)

- ounulr't (flood protective dikes)

orRr: :gnourdou::ururir ldud

- fulorlsr (fish ladder)

- rJ:;grioa"rXo: (navigation lock)

- fi:},{'tu (bridge)

- rirur6uilouirirr6r (ctosure dam)

- 6'ttntu;r (flood protective dikes)

), , !
3) 0 rRl!flUrnnoolawrarolnd lduri

- :;g::r'rurJrnoaord.:rirerulur! (headgate of main

canal)

- ::$ioe-rpr: (navigation lock)
)-

- no nyt:']u (sand trap)

ytr,rruto.:In:rnr:!f, r:yr1u$nluu1.i.,1url::rvrslnuiarnr:vrorir

r urlruriariou:::.rrurir d.u:-uorortt-J:: na:lua: orot:fi r nona.r
, t . ,!

f,JU1R',',tU [11 uUtLO B: Vt?.t']llol0l:lJ llJL]'tlJAUnU Llf,: llJi',luJ1{OB.]lJ
,-L.---

at llYln 0u1,rn1un n fl 1 ? t?11 nou

oiriururnr':rrn

fltn. ooxt{Yiflu

rzz:/or n.i5rioru.r a.ria.r

a.dnaunl 4?000

Ifl:. zrr.zso
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r.s drsuayrdou:vuurfi rfl udrrirrfl u6o'rairwriolri
nrruoi{dru (diversion ,neir) ua:rdal::murir (barrage, diver -

Z e^ - ,: e-r,i,.i. <, 'siondam)1{1{ n1fliTl IIlloTlJuBn nlln{u1ttn1n !u t!fl.tnlt Bn0nf,i't.l
tr ' - 3 r ,: c J r g , ! ryrf,!a !! n0n1r:ouuT [u .rjq']fl'tu [of,.t],{aml: luf,r1Tnn0nfrnlr1 [o

Z a - z - e .-.', , ! - r
f, :o?nIn:tnrn{t!0Llv{uoqlJ1.rfl n0,i lot: 10uof, aonoB,ru.]t[fi ') !fl untlo10

, i ,: f v - 
t r.'l: ,l

flsa.tfl{u1aa nal n[uu1 u1n: luaL1J1fla0J lljfll,{uyrr}r'r: Rn lor0i

R-nuu3 n1:siJriixia nr:snrl::mruruudriu n irnnr: t n,L r rllu r-rri',
uBn (inundation)

,t-a,l)a-l-,1t.
aut{ t: no [uu1y]lj],iq9rn1., 1i0.J::ouu'to.tnf,']1ulJuauuTny!f 0

- !r ,: - t
BYI:Jn:r't LLr Lotnu tflT1:r;o1J1.[1lut[uu't1:HuttljtlJu i n.t .] onoot?n't
r ,llr ,! I a - ,,1 r - , !t-
tBnlfl Ylu'1 lltttl.,lr'']n:1JuR.Jont:ouYri: l1,lnr110RBnfl .tu'] [on:olnlJxn
a a, r'J- Yar s r,,j g atr

[}{U.!!n: lrn']u 1{1i,: !har1'1fl s0n lljfl lrlrfl !a nBUl.tr?fl11:uu'] [],rBr?JT

Rns.curn !1.,r?a1fiior uo:lrlrnrd::riuirluuririreirnir::oirriar
,l- r,-ir

fl f, a.Jfl nu1 ni: llJlJuT Lt1fl r1J1frB0'rtRU
) ) .te , : e ; , i . e

r1,{07ti: lunl:f, nulrrnonaiIuu l:J louflll1tfl !0na00nofr .ru1 n.la0,:
e r. a ) lt Y. i'"-.

f, :1nal0']:?!ou1fl B tuutar.llaur:uluul1MY]otr'] luBUu1 lxs,ro,r::ou

roo{n1:oa00r1n1

f.,
1.4 nltfil O{1'0{fi?{]U

)Y
n'l t 1r'r n et.t 1,B.ru ? {'t uu 2 ?, fla

t) nr:lrloumr,:dal
2) nlrrl rouclT,!

rtn. dno'lsinal]u'llrfl o]]r]t
,) -434 l tYt 2 0.frrt6flo1tnn

a.(!a{ l.rno'lx-r: {9000

rimriruiaqriaa5r.rlnzfi o
A1ua!ral0{tuauiJUUrxr

1.4.1 01rfirIflUtl1{doU
. , ! . ,,J .

Yl't tou'lIn1vl110io fl']ufl Bann{u1Rlu tlruliu [,Brr.trlr:rylfi!aa-:-),".nt{otnutr?auy[J::ou]tuot{f, nlJ''rny{0Y|n:fl .tl{'tn1nfl f, B{ t y!1n1:
, Z ) r-Jr ).

xBrJ::Yr'rLyruYroauslnqol0.r Ifr1,rn']r Loyt?nr or nlo fflunn0.rytnluuo

dr.ilfrr.,ouurouu ori.:llrelulunido*dul rr:.Jrnnnorloulfinna.rinro

mru'r1r1uni1f, ioo'rxu11n0.!uiil 1#qo*urnno,rrtoirnlulu.Ui:1il
- ,! e ) t )4a- ,,r'y )yooBu'tttlJulLln ylll1t.Jlt1{.rnn, ?J1u rnl,tytuu mtx,tyto,tlj0nl]l?fTu
t - i. .e.i r,d )
taun1.r5'arifr ' n?r 1d'riio'trjiilrHufr nirJ:;uvra:ralIol.Jn1?Inu n:16uo
. t t- .l .e Z . , , 3 .ula lxtJtr..tuYln: ln,t1[[RU o:lrq n1: n']]1[oio!B1uaB0,td{ulfi1u I ru

n.toa.t?{iTt tultn0 n L1{nuu::trfl n: n0u1.J10ufl BU
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1.4.2 R l:fi) touoi 't
,". )q--, - i

ylT Lou 1trao n lufl ''r:1no[uu1Y] LTuJL0uu'l1l0.t tflt., n1:
, ) . )a- a-AZ t)Zrn f :Yr'r1{ u,0},iuyr1rflYr&f, nEru:tl.1u'l:fl tln lnrBu!ullYro':14n']4?n'lu

, z e ei,, f
rrfl ?i.r'r1.rrru1nfla.rF,ru']fl1u tvl0JBB n n1nu1.l'tutl't tljflt10 tfl: { nl',
Ioulf,nronrlu rraa'rafl o {r1uni; n1o01!u'r rxa.r..ri;1

)z
n1:11Tt n,:ua nr ?,rnr tou ot,tn.:r1i{?, o: .t rnrln! nu n'r', nl touYlT J00lJ

! ^zXtZ v a r v Y
rr8tyr,l 2 ?truuyr.t ,Uoo LtB; loadt olunlr 0a nl:r1!ou7l1.JaaIuu[r')

,i l
nflanf, {u1n1u Lfi qi! tof,otf,''r: !tJ01!t:auu,rJuolls{qona.! [ftr.:n1T

, !- Lt --Z< , !
n1T fl iul nnR:olnrrn:x ?fi inuonn lflt n nl., u'u2'11uu100 tut!nnlf finu']

.Y J r
Lto:LBl1n0a.JRJqtfr'tu !xrun:ruuxau[1oo.]unun10 J tn: JnlT R1q10tfiu
-- ) , v r ,- tr
ff 6ariia:r,:uurnna.rri,rrirsrulv niriauiu'[ ur r noaar lru?n 0s,ral n1l
- .t )a- ' z-, - , ,ia,-
ool'lu?IrlJu']0t:,ly[Jflnl,0r: L!r1t!1: nto.J[tlu$1nlu tlt{ttNullJlufto,!1'].t
if ; i ,Yr,a .lq - Y
luR!1rfl !a fl n1vN.B:Bnr :ouoB.:Iuu1 IlJo Lru?r[J1{1 Ll{1}'tL2tuul{

i , r -a r ) )Z
ootfnJ't!1n 9a9 auli Ltno tuyt.r{:.l4uon3un L.lJ lo lourBaufl o.r10.tu1n']s

,,1 - J r.-Jr , - a i A a-
01nytLolJ1,1{ !uuJyr lxuytl'to1utl4u0u'ti'ltnnu :t},tu1tf, rn11 tlo(B')

, ! - e 2 . - ,iz
fln0.Jfl .r[]nn:o0nu11?u fl1lt:unltx1fler.3110,tu1.i11rLouelT{u100
. ,.J- .E )Y,
Ll{U.:flAnl,[U:10nINl{1fltn O.rrJ0 'lU 1.r1UrvllJ',t: R lJOrvr t '',]: ItlrB0nra't

-ir--- C,iA, .i.
lirfll]u::rYrfl fr ?ulalRUal fl our{ t0m'n?'rnro.rau lun lufl .t]ro LlJanlruo

- y.- d ))- i , ! r
t:o1J'81 lrnl:rolj?mu?.t.ru1M l.n:T]nBu?a8a.rff.ll{']f,'tu [xqf)nI'].rT[rln

Lr.l tu tfl r nnlrunl l.tu1nnon0: 16r [u [!o.rrll{1T:o1J$9.]1{o1{E iqoxo,:
r r i J, ! d ..ej i r
to': { n1., i:rfiuruoyrR,tu1u't nt,1 r 0yr'r tvlrl{0111r0,t l'fl1., nl: nolr0u a.l

i - Z;- . )A. u--,,1 -n17Un L1011yl',t lo lour?lu'::ouul Iin11[fl !r{nnlrrlqo l']r0rJr$1't1u
q. l- ! , t ,
Lig.:inr6n u&'rrrruurono'rdohnrulrqiaan}Jlurj LLrlfl Roral01qil 01!

tuult!o-lJrliiuAu[.rqonarIfl r.rnlrld' ueinr: rirruo::o-#r1frnr:r6ufi
)u , s ! e
YlL?{1%fl n lntluu 01n't'rYlou10:0anRn01u luo'2u n1 lfirfi ufllnant1,l
-t

112 .r11r!1 n 1U

" Jt1.6 lrAfln{t10{fi?tlu
u-rorurorlo;rnr:lnrl:;nruriairodu nr i4':rlrlfrIouirrr6'au

U ,r. , )*,t.1
?tla Loun:.inolu uauo,roq l,unlrRr.rll.c loll .t$unonna LUU

r ) lunr:rr

2) tU:11[?EU1r?1.r11!nOfl A n:J{tXl

o) lurirruvj.rrru

lrln. dnar1r6l
1??2/s o.irriolur a.!ia.t

n.dnauor 4?000

Ir:. rr r,asa

1',I.rU',r U1 dOn a A:1.1 ltAYaUnr tu

'lvhhrnrio
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1.5.1 fit{lll tunl{l
lu n r r r rin o : s f r lr"r.r rul du r n u a : r o ri r ri a s ir.: l r n

n'nu nr: rarfia ,lrtridrrilufiuoruuiar-urioulu rl'rftllourr n nlrrir.:
: - I ar , ,: Z :

41fl1:1rOU'',rUUUU0lUqJ! LUO flA O n11:.r n ',',rl i10 $10 nLtrnr',rul{a 1f!'r tYlou]
a d -! -

a1 0T't:or14 :'t: n''rf yr', oo,)lua.0m n 6']u:1 nun?1ufl rlnT oT1J1t1LBnuT :yt n11
!,w

lutYllnu t0 uo:B1r n: oa ilflun1n0R: r { 61[t1nu]n

).
', :,i ..-

,-' )'

Hi ll. r. In th. hfltr

2. Jl,l.rlm ol gloln ond flotiin.
5. In Coin

- 

Inleotion comla

----- I{oilrrd &oinqa chqlr.la

2H[.

t

Ploh

I 3

Ploh

Gull

tfira
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BloollJUi ilro.IIr.irirun: orrlnrorr ra.:rrriu6ura.:r,h nuririrlu

lirrnrfl rno:f,qrnn n-nurwnirl::mmirl l:l:: :ionaa.rd.riaounrn
, ). - -

ra2.l11.t t:.1tou"rfl tytt't:uulnao J13 nnL,:flu Lu(or []lo']uyl1fl1itno u'r.il1
! c,

n: oa nfl a'r na1o.r t lrLflt [nqn1:1loflflai raunlrlu:1,!u1 (flumes) tsl

- ,l )
no[n1; L o'']ux'rU[1]'']t Uttr.lu''r ']a':0oanrnl:A IU.rf] (tunnels) n:fln1.lJlr140

' ; - r ,,.i f r .a' ,,tn
irrarirornu.r.rruaa n'[ sif,lrfrrnr: n nlwr:or Io:.r nrr 6.radl n na a n'[:]

wulu!
fia0 Jfl,ru'rtJnooa''rn'tu1ru1o !xrylJau .l Yt''r [$era {fl':'].0a'ln.rl oozulu tTu

:.xli-r (flumes) vio16ar: lsiphonsl :l::o:-rrir (intets; rJ:;gfi+ir
(oul lers) ui ar.].1fr {d t (wasreways) 1]u, olu d$nT Uuvi.i

ru:r:*rfr+hhi'irrfl uufi'r hin.l:gi.rrY:.rrulflunrtr drrr-uornr:
Y) b A ,Y

YloU''lvlfl T''l.J0l0,tl!U dIA (diversion weir) 0U'li[0u1tYl1UU

r. b. 2 rY2 { lr lu ui r rorn-rri.rr ru 6 o n'o ri'u 4 rt r:- - : - :
[un 1r flufl n D ru: ot{g']uT 1n10.la1n1l Yr6ru'lllfl: oBo al

,: J - ,y -, - -zltuu'tx:urn.3lllJlLttJo!1n Yl0.tr!1.t']r1lq n: ']o]r'r 0r1l1ulrlu1rlll a! 01n uxl{
,.!; - -. '; - ^,:o1.[$ug1 hardpan lt:oouollroqou tn fl ::ouvl0.lulJl{'l s nBrw o tul{n:

riru rl'l: uu-o cir rio s i'x gru: r nua; dur a.r a i oi:yr oriitl frrn n IR:41fl'rr
Y , - i o ..3 -nouln: fl aoflu11 nl{t5ua00 t6tl'iuo1u

n-ngru:ni ::ursro.lvlrnuririrrinriuu6 u u6uiorru
1r

fl1orn ofrlJnlr rirlfrnr: lo riso.:ri lri.oo nor nu-rt.,utrirdrror'6'a.l nr:!1,
.-! . r- ",i,Lt'u.ryr''r lofl:o'rn In: n B0,] n!ufl.:Iir.tttf n0Lvtl]:f,nuu!ou6r tlu'')fln0'l
, !r,, . l, " -fr{u1 [uflauoofl1ltzullulo [L['lJ tuo0 JIRU n1n0fl t1{a1fl1:6]0u'lull.l nu n

a1fl'r r 1'r oli11a.0B"'].:1uh Li r 1 orf?yi.J'r- 1u6o qio n"! n[ I't
. a)

alntflurhu (diversion weir) u5o!ras::!rudr @arrage, diversion dam)
, ) a -, Y .. , <r,, rv-

ou''li lo0u1.3?!!r{ n.3|.lu118't€r'ttyr0r1{1n:rut{tl'run lunB !$!nofl?'lutflux1u
- .! , -,J

rl,r:T !dlyi2uttihAufr omnuridl lfl r];6'1ur$f,ai11a':drurflJufiq.rria
- - : , s-,

0.t nuu']r']lJ Lonlu
Ayw

utt?orfi?n{rlunononurtl,l0ilruufl lla fl21d: t.t I llu{lJturl1Rflqn

r.s.s rYxruluuirrorrirrru
,! c

6inHnr:ouylantl!u'] luu:t? yl.i'tuu nL uYt1'1ux1 a01r
a tZ^ ,X

LflUU1 alXUflrOUr$UU1]t:0OUO']Uagr!0.tn',r.'tlOUn030Hnnn.J IUo',',]n
,! * - Y a ae

t;OUYl0.tUriU']lJ1n nlTo0nllri O (sheet piles) ljo.Jnuq1{!n0O !61

-t-ul0ullu6 ft2u(?r&alu

d n ri aait tfa N n tu a s t n't y
.itulqtann 5

o.u urtn: a.ll0.t

l.aua:'l!5]u 34000

tYll. (015) 254.43a, 244.448
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en. tliau'rlnunaaltl.t
738 o,filrdri a.ria.r

n.u6:rliexr 3ooo0

Irli. zss-ooz'g

iurvlrriaa5.r.rnnlio

Ioa'trnrduta.:

i li I a,,,r- -.i?{u10natfl't:Ylnul Louro0?10nnyr1 tu to rrjtmorlo0n 111{ljLlf : luturl,iuJ
): t-,X !r- , Y

a 1u u o l; u; Yl1.lYt1.l,10:0 a n5uflao Isrl,il.t10 n0101'rYrou.] !1,1u''r 11mi1rlr.r1lrlo

- " ^ c-i r,r- 9 YnlRn LtJfr'uJl'' nn: nor!R:1,{.LlJo0u lo1,{ua0n L! lorrltru Lflt',)]o:l{u
: ! ) - 2;

nlJ0anl.tuuy{u1a{a-lnlTYrou']s.lflt''r,r { 11{u:IxruYl.J11u0.r610J toTUnlT

fior: ruratjr.:: olnor
n-nBor:nfi :!Lyrfl fl os,{rnurhirriur.16rrn uEi*eiu6uriaurh.l

. ,i - )
t't u'Lta ufi't'tufl't6 nuau nT'r1J9rof,a{fl.tu't01nu't,ilur1J''r LlJflLl,OYt

- r-Y " r- Y
oaJn1l [ru.]Yt't [off:o']n uooBa.0i: u,lJu'ro n11n hlry n1'r:.1norfl'r.r:u1

t1{oR0,t tuRql

i-t",4:
ol nt:flot{ 110 {fi-trt1u luutr lottl.l: Iulljurlout;uru l

(barrage, diversion dam) rrsiodr.rr6tlr a:fli1.r9.i1u ldiversion weir) dq
Jr,v- . r-- Y , , ,! e

Luyr''rrau tu LFt rl,it1391'tuisYn [u!nou't?l1xtB^ruoufl0nv{1ntluu'lo'']1{[uua
?)-.;,-,2-

u11B n 9l',t u { 'lr!u'}1a u 0't fiu 1a.J!t:TTrlltlR! r 1] ll?tuYl rvr ''l: 'u fl n t fl u 11'l utt
-.r-,Y,i -r, i !)wt,, 

'u5 0n 1 [f ttr 1L:Jfl uqn'] JLou 11,'lu l1Jart: u1uu'lylf, :''l{ lxnaufl 
'tLton3 

nr'l
: , - ,lr , rd

trffi Nro.rTt1r]IJl.r1Xft'lUian tr:T:nnEnam$unn [uYl.:t'']lJ tl|Bnl'l0floulnJ

n{r': *n: orr n6::6r-w #.rri1r${ Juiar,l f.rero ara':r6ou:; rnurilqltnuo
- ; ,I A ' E

1:OUe]fl ntLUq11,11 AR.I n1lrl4U.0tAnU0UlnlUU
) Z A v Yvs x I a - i -r1Jau:: Llulrlyrfl r1'rnlrol.tl toE.l u.rlruo.:.5: our{rou
, !r-- , l J - rr,, fy i'Y

6nUtt1,[':OnA.:R.!1r1 lotl'] fin0ifl .ttl.lYl1On]nll1.rru,m tuql1gmn8 0n1: LIU1

n:Run1lYt nrltn

"i 4 ", .i.Y
1.6 onuolyu:t?olfl fl ?:laont ufl g't{n o.tfi 2.1]u

- .J a -. iY - , r .J
1r:[']tuvrolTrBanruul,r0{1a.i 1.i1ufi?:lJ8nB0r!ono0 HJl.t
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A ie , y - Y , . x
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- !r- ,- Z , /
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nl:80nlt!ul,toa.:!nl':o11r1l ou't.ts'louot''{0 t$ TUllIntl1. J'']nnio lou
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- !.ihrth.r ru o:rlaoalisim nirilnooldrhu rB: uplift pressure lourdox'to
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1 ) LL:.to1{laiul.[{nt:Ylln0O? 1UYl1.tO1UtUU0U'',r g''

:-
f iu'tu.llJ,{anrl''lu Lun!o?1 Yt':o ulal6ou1

Yt.r - .-: )
2) $: {num, 1{.Jnt:Yrlo0o2tl10Yt1,to1u [6u15ntfnBYnu

- ! s ziIt noulB n1l1Y]1.to''lutuuau''l
. : - ! )-

s) riurinro.rrirfi r-ua{r.:udr ru
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Prrl A

Qu= vaxAa

ic"@
WH

! c VZgn wH

! cwH /ZgH

ct'lzsu

w(D-H)

vuxAu

ct,[zslr w(D-H)

C y'ZeU w(o - u) ........ (C = C, approx.)

cw(P-H)rEn

Q"+ Qr

! cwH V2gF + cw(D- Hl v,eH

cw V1EH < tH + o-n)
LI

cw V2gH (D- i)
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. q )i- ,- ! ) ) zu
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non. n-ru?uf,lnuniry

62 0.AUlUUfl a.tlrAt

o.nl,liu6 reooo

Iri. arr.ssz

iururrrioaiT l ua:,iruriru

iaoriaair.:
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uen. iaarliorrryf,rind
tr o.rr:riura a.ria.r

l.5agr5o

L:. srz-oar.z

iurrlrriaairr lruza ::rru
u a r r., uIa s.,rirl,J

-:-r,3)t;-,^!)t:o uu'ti,tfl ofn!t :': !a1 n [uR1u16r: i11fl i 1 ril']urxau! f 't ulrnnYlfl otll

[r f,H ''l uo .t n n''] 1lt''t tt R 111 { 6tu

z) Cirir ::lrnr 0.60 6., o.7o u$ruoia"nu ru:larfudrtr udlou

r-1lrl1d c = 0.65

s) w niaarrlurrrla.!furhud{€anruuriluqjriruuo'hc:lfrurr
rvirl:

4)g = 9.81 lu o'r,/?u1?1,/?u 'lrl

- Z a t; )-t ,
o"rriu6.:ii-s,:fif,r.[rivr:1!6n 2 adlnia D !rn: H [6irfla,]olnfiaanuulesda.)

- Z a . qt
drlruo::oius-urhuiu ilrirlfr:ru:3u: D - H (ryr:r:vr:rr:;rirlir

-r ": )w . !fl{f,ofl-]lJrr:!n]oLua''ru'ra:nYlfltlJrhuauna tn? ry{t1:ntuu D
t ; , -. - ) a - )tu- a$a! H r [! an: ''l ufl't 6]1 loo 1ltu,tlla1n:r:'] ufl1a n 0??!1r,, lor],lrr rnu

,ro-tlfuehu + 1 oo.ooo r.r. n. ::oirrirr.rroenlr : :ufl 6o: #s ir.r"hu +

1o1.soo l.r.n. oilriu O- g = 1o1.soo-1oo.ooo = 1.50 tUot ri1 D =
2,.

2.10 lxn.5 0:fl:1! tOmM21 H = 2.10-1.50 = 0.60 t nl [fl113fl:U[L[n1:
,-

fi1m1A{ D LLf,: H n{Oa{ Lnltfr rofnrjo{ D lnr ttn1n: [00't1r0J H 6r'tx
, !-, , I.I - Urj] 00n1nlB0Jn1u1ru6r11a J CW V2gH (D - l.' )nao1u1j11u01a.J

5
fl unlt n1hfl1J0.:n1tfl1lt1Eu lrrlyr']nufi110n Q Yl1.Jollr.rluu01laJfl !n1',

) ^Zt, -uRo.rilrhxo.r o fi sruiriuhion6'o.r da.rsru6#aar D luriuniraoro.r
f, , , - ,1 -xn'rl n 1u?tu0!t11'] n:Jo']n0.J Q 5.JLLfl on't1fl 11Ja,t D nfl ll ll$tnoBn

tLfl?

rialdrhro.: o dnn6'o.nrfrrfi o:yrlrul !6iuri1ruilofr-urhulla:fi n rt rul
lU

- i Z -- - ..-- | , I - t v a t
Lo11 : :OUqlUU!aYtf t{ RYt',t LUrnOUlYlllJnUOUfl antl.tlt'',r.:O'rUrltl{8U1

-t, - o )
1an lu lorytu.: L1 nlll.]n1l]n nlJlnt!fl0n!! auu$lJf,.tf, 2uao10Jrl'lu

/ - , t ,:
u't Jau't.tvl: au1?tr !l B.! nufi'l''ll|I fluvl''lu lou 2! to']tr],tu{o 'rn0 L:lu

. vr,l'rrr) firifina biaurunrrslurrrralnufiu (w) asnl 6n nirxu'ru
. rrlr , , . t

fl 11!U1110.rfl llrJlUYll [1'rg1 i.$RrnUrJlU lorn n { n1:UBYIU'Uo,'U1n3nO A,t
. - - .v,,' . rolr

2) nor :oufl uihu lllol n.r8 n nl t so r rounu lul:Yl1 tvru'r [1r Rl,1u
,

tJ'lU L0!1n11{ Rl'lUf,J'llo.J rfflux X:n0fl.!

s) rir.:ri'rnturir (fl ood protecrive aikes) uugo,:f,.:urirlrorn
t e Jr - . !

n{1uYl{n0.Jr't.tu't1lru h.lYl'l.loluluuou1l0n 1unxqorln bsckwraer-
)-

curve d.tlnoiln0 [Ylnn8.t sfflux
r rra 3 ,

n11Ld0 n 1t1r- 10 {ud a I *{r u eis nr x lo n.r''r uu R: fi''l B

LOnA1ll|1rrR2?1ROt
tJ
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Q = cwVlen to- H
1)

tfluso:ro.r submerged r"eirs liti'ru:-uu, ri?[n-ola.r3tru1unT :::rnui1
.- !.lIIn:r'ttl: !1nrB'tYt tl,rB'u1url1uozu

t -)i t - - C - ,i ,

lun., Iu7ru1 Lr a]j'tlrgl'tu trJIB?ul !ouulo''ruYrlutl']un1 n2t: :ou
. Z ,. )1

RtltJlu ,J1u1.tu1!au tuflnlvlYlt:Unil clerr overfsll weirs xia freet.

overfrtt weirs nr:6rurnuJilrnrirdlunrhlrlrulun'tdio:eiolliSnrer:
Ttr.Jfl4

= '?, ce,{Ifi

= ! cwo 
'r2@

= ! cwD V2g

o2aul{ l:

riruuoLi

1:oi!fuihu
-t-: :o!1t10'tutljtu0tl1u
,z-

:;ou1{101u7l1u lu

a

C

,^ iJr
Lltfl 1U?0r1]trn u1!4 trarnr]!.J1u

c

+50.000 1.Y1.n.

+52.000 T. .n.

+51.200:.Yl.n.

= 0.65

= 20Qo u.

= 9.8r U. /?UT Yt./ ?U.r 11

nlrntul0l
rfl ri:i1rhuif, nT fl tiju submerged weir

gnr Q = cw V2gH (D - T)

H = 52.000-51.200 = 0.80 U.

D = 52.OOO-5O.OOO = 2.OO ll.

noo. uf,? lvo'rt
';191 XIn 8 a.notlJ

r.alao: gs r.40

l :. zrr.gao

iirrriruiag.qr.lnT oiriaairrqnrio

ua:itrulrrruriaair.r
{ruIuiifi1lU

Q = 0.65x20x 2x9.81x0.80

= a9.244 !."/1111Y1

1z.oo-$)

263



o2oulrt 2

arurlaD=2.oou

t:ouu''rLll1r0flutJ10
-t -

130Ulr]YI1UrJ',tU

.t!!AD=2.5ou
-xt:out{'ttu110 urJ'tu

f:ruu1 Tur.l1u

H

a

= 59.000+2.000 = +61.000 t.Yl.n.

= +60.500 ,.n.n.

= 61.000-60.500 = 0.5o u.

riruuolfr
,- !]I

| : u1 nrulYt L$ nri.[rr]''lu = r 4 s-600 u.'/1!l.tY!

:ro'uri'ui1u,hu +60.500:.fl.n.

::o-!flYuihu +sg.ooo t.n.n.

C = 0.65

W = 30.00 lJ.

g = e.8r Lziu'riziurfi
-![ 1.1'tt:OUUt!fl U0fl UrllU

fllraI lfu

!rir1:'j1al'tu flnlr.lrilu submerged weir

gn, a Cw V2gH (D - ;)

H

a 1z.oo-f )= 0.65x30x 2x9.81x0.50

= 1r2 fioun'ii r49.600 u.3/iulyl'

uao'rir D irirriouU-

at^cn. l NlrJrdal2d

non. ouate irg6'uri

zoo/r n.a:rror5 a. ri a.:

n.oua:rzsri glooo

tlll.2{4-356

n'r11lJ'r u aun:o n a n t 1{n nzuo

dr uvru rir y ri.r arir riu u o.: n ll -

ilIsl: r6arlr?i.:rl:vtrolru

Q.:H10aUA:',r15',rU

= 59.000+2,500 = +61.500 :.Yl.n.

= +60.500 T.14,fl.

= 61.500_60.500 = 1.00 lJ.

= 0.65x30x ZrS-Ar r,l OO (Z.SO -

= 187 !lnni''l r49.600 x.3,/iulfi
usorir D iriru, nhl
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urlA D = 2.25 l!

::o-urlrrrflogudr r = 5s.ooo+2.250 = +61.250 r.yr.D-

t:O U1{'lYl1Ull'lU = +60.500 :.n.n.

H = 61.250 6o.soo = 0.75 u.

2xe.81x0.75 1z.zs - o'15 
)

= 14s.600 u.3ziurfr

Lt(oJ-r'rfll]laJ D = z.zs u. fr

-gfl!uo1ru0 noa{LLa1
z -ztvll1lOiUUl:OlJU1[xUoSU,]']U = 59.000+2.250

= +61.250'l.Yl.n.

n?our.r 3

riruuoLi
,- :r.

lllUltuu.lY| tnRrj'llJ 1U = 154.750 U.,/291n

:3o"u("u!-hu +52.ooo'r.r.n.
-- !-

, : O UYla.lU.l O1l{Yl'l U tl'l U +50,000:.n.n.

c = 0.65

w = 28.00 U.

I = 9.81 lJ ' /'lll'l1l /11{'lYl
- - i- -

n?''r:., ni't.l1J0,ni a.r1l''ro'tuyr']u9.1''lu (b) = 24.00 u.
; . t- -

f,1o n fl i 10 .J n'rr']6'r$ri 1u r]1u (ss) = 1r'
roughness coefficient 1B.rai'tli't (n) = o.o2s

- ! "iun''ror"r'lu.rl,o.ln''r1r'']o1uYl1url1u (s) = 1 : 4,000

-lLtl1t1t:O!UlL14UAfl UH',tU

R1tfi',llr20r

). - ! - -iln data rn11'11{or.,,t !tJ?rt'IJt:ouu101qr1ulJ1u n'rolan : 11.l
: .- dx n - ! n u

n'ru: lnElru.] 1 54.750 l,.",/fl 'Yn ll|a?luhnu llLLfl 1 t:61 ljt{1olumlurnuoi

oqjilo un:tvr:ru'jrlllru:fu*ruiqntnrilu submerged weir ri o free

ovbrf all weir u &'16.s +iru r ru: : o-rri, rnfi o s'u dr u ei al :l

Q = 0'65x30x

ncn. auaariuirlfii
rll-lt5 0.lrtuot a.rIa.:

a.aua:'r16-1u 34000

1n':, (ors) 2b4-247, 242-o2b

n'tvu-r?rldouai rn: a.!! afl ad51 I

I:.ri rJ:vrI 1: r.rru ao,drr.rn::r

}lfir

265



r,tr : : o"rrir d'r ui'r u ah u

c1n data
p . i. "fl 11rn'r'r.!la.rYto.iulo']uYriur.hu (b) = 24.00 rl.

: .i- -
Rlooa.r1lAnn'rU.r(illrmlueJ'ru (ss) = 1 :1

f,llrjoo']''runn1a.3u1 Lu nlu'l o'tul1'tu 91't u [u1J $:nul lJ''] u1

154.750 ll.',/111'll1 tUA9{1u (d) = 4.00 .

A

P

R

1 12.000
35.312

= 3.172 U.

vE= letn

= 1.781

x1n Kutter's Formula:

= (b+d)d

= (zn.oo+a.oo) a.oo

= 112.OOO U.2

= b+2d rA

= 24,00+2 (4.00)(l; \

= 35.312:.1.

1 -- 0.001 55

-+23+ 

-

ns

r*1zs*o'oojss)l)vR

1 0.00155

- 

+23 + 

-

0,025 1

4000

P=

, YeS

rren. nfiduidoriadil'r
ss/rl-r s o.qua-or:vnr: a.ria.r

n,aualru 5'ru 34000

Ir,:. za r -szs-l

druri.ra r-a+arln:niriaairwrnzio

rnl a{dzrfulYrfl zuo ta l guo-
-iito5 ti.r I

r+ (zs + uflE 
)

4,-000

1.094xR
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1.O94x3.172

a

0.730+'1.781

1.382 U./?1l.rYl

112x1 .382

154-744 t.'/11A111

Ln6lou{nu 154.750 lJ.'/?U1n n.![TtO LrS:llflO{11
) ^zd = 4.00 lJ. Ylfr:J&qllr{ n noA.JURl

lunr: 6rurruarodo.rRx!6rh1a.: d uflT Uor% ouniros16'rh10.0 iuror
Y , f , itv. , ; -u] (Q) Hllnn1UUO O.rUo?au.rntr Lotr',]n11a.r d ?tfllJuoonqlon 1ttflon Lx

rl.lUtYt'',ruu

-z - ". -o,r 1r I 3 O Llt{ lo'ltlYllUrl''lu - s0.000+4.00

= +54.000.'.fl.n.
),
{,J$.1 n 1''l I : o lJ fr Us]1U

Y r l,- Y "- i"n{r'r:o:lil{ lszu:fr iurru{r 154./so x.r/iu]fr '[un:irr rul
r-huo:fi snrvrtilu submerged weir

[n:Q=CwV2sH(D-+)

1l"r r : o":Jril t1lfls fr'u ih u

drtuaD=2.63rl.
T;o"uflrthu = +52.ooo :.Yr. n.

-!1;OlJl{'ll UAflll 'lU = 52.000+2.630

= +54.630 5,n.n.

:; oirir rie urir u alr !J = +54.000 'r.yr.o.

H = 54,630-5a.ooo = 0.63 u.

Q = 0.65x2ex 2x9.81x0.63 (z.o: - o.!3 
;

= 154.92i !.3/iu1fi
Lnatou{nu 154.750 N. 

"/?ulYl 
nJltlo

- tt-, , .r
(n1', o'tu2 tu1J'1.::J1{1{ lou']fl11a,, D mn!uo 0no0 nu1Llflo n txrvlu

r0n. ta:auau6l:nt

ria vrii e n.iolz o.ri.:Iou

n. anaun:

tx:. 77r.03r.3

oud:rlaf,oi'rur{ p.v c
iirv rir u a U n: oiria air{ r nziorYrlx1r)
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-z - v
o.lUU'l:o1lullx1r0R1l 1U = 52.000+2.630

= +54.630:.r.n.

n2tult 4

rirlluoLi
::ei'ufurhu = +60.000 :.r.fl.

-:t:OxUlt'I,l1{aRU']U = +60.800 :.Yl.n.
-!-t:0Ll{lo'lllYllU 1U = +58.500 :.Yl.n.

C

w

nttnt 20t

= 0.65

= 20.00 lJ.

B = e.81 u.til,/niAuti
Li+irur nuli lr qrirdlu nrir udrr

llrl D. alno12x6l

tzzzls t{i rl n.i3riarur a.ria.r

e.dflaun:47000

tt4:. ?tl-000t 7l r.888

11]1U1U1ACfl Ad5',r.t ltA!2dO -

dru"n.:runnlio

tr111:ilthUfi f, n11^{tfl u free overfall weir

[or a =3 cwi'',tzg

D = 60.800 - 60.000 = 0.80 ll.

^ 3/2 _
Q = lxo.65x2ox(0.80) V2xe.81

= z.49ri4}]!

o2auli 6

irrrolfr
,. Y ,Jrtl:lJ'lIU[1Y|ltln1MU = 4.130 ri."/?UlYl

13fi:Jiurl'ru = +60,0o0 l.Yr.fl.
-, !e

T30:Jl]A.lU']o'llltl'lU lU = +58.000 t.n.n.

C = o.6s

W = 20.00 l.J.

I = e.81 tt.ril9n$ri:,ni
e e :- -n?1!n11,'lj0.rna{u'rolun'ru lu (b) - 16.00 u.

nr o n6.r:r o o 6r rir riurir u rl'r u (SS) = 1:1
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roughness coefficient no.rd1ri1 (n) = 0.025

-: . i-
nlor{'lu'l10nR1ulo1uYnut{1U (S) = t :4,000

-!lxx'tt !oulr'tLulra fl1r 1u

nltff'll{1ol
), - i -iln dara Yln'ry\uo tT1 !unt' .lt:o!1r101]{Yl']u!11u 0{oa,rflTu?tu

trutou?n!o?au1n 3

ui:io-ui16"ru?ilurhu

iln data

b = 16.00 u.

SS=1:1
le , ! - ),^ !

flllllofr?''t!In,]B.tu'] luR''t1{10.tuYt1u,.l''tu Llllltu:Yt lu.t t{1 4.130

u.3ziurfi h.rnrjru 1a; = o.6o rJ.

A = (b+d)d

= (r o.oo+o.oo)o.oo

= 9.960 lJ.2

P = b+2d,1,

= t6.00+2(0.60) (1.414)

= 17.697 ll.

R=i;
9.960

17 .697

= 0.562 ll.

[n = fi.soz

= 0.750

n Kutter's Formula :

1.094xR
ilr5-o;/tr ""'
1.094x0.562

(ltim n nr: dT urrur:iur6urriuol'rodr.: s)

0.730+0.750

= 0.415 !.,/?U1Y!

Q = 9.960x0.415

= 4.13s r.r/11llt'l

Inf,lofl{nu 4.130 1r.",/1Blh ni Lt [o

rqn. o65tarloriEntlrlaluo

5 r-52 0.r:lJu a,tlrar

a.nr aud 46000

h:. (oss) arr-rss

0 tvu'1fl ldon a dl'r {Ylnruotl fl! ll fl 9l .t'l't
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. a -2.d = 0.60 rJ. 11fl!!O1lu0n6to.Jttn?

-y. ;,- ! ,- ar
o,ruu ruoir:u'r u1 4.i 30 u.9/iu.ri luadrlahuljuira;rirlffu

lc , t v v t Y - lt . t - -u1llrnru1o'ruYl'rur.l'ruf,n 0.60 lJ. [1,{: ]3f,:ur{t30uu] tu8lu'l01unlurl']u
') a A ; c Z

i:oU'n 58.000+0.600 ttid r58,600 l.n.n. {,1611n? 1,:OLffUdlU lUntlr:llU

ruirnrurilu free overfall weir

-iu'l',:oult'ttuuafl ,J1u

[o: a =:
3/2

CWD JE
.3/2_

4.130 = ixo.65x2OxD r V2rg.et

3/2
D = 0.107

3/2
D = (0.107)

= 0.226 l.
-z -:O,t1{U T:O1J1{'llLU0fl UrJ]U = 60,000+0.226

= +60.226 J-fl.1'1.

fiiIfl. zaultnuac lragu6r

(r985)

296/{ o.x ria{ a.ria.:

o.?aur!riu -to0oo

tnl, (0{3) 22t-116. 225.OO5

.iryri.rs (a yiu d{acly.i': o auoi

rnl0.:tn:fl4 l don a dl'r.: nnzuo

(a! riJxsi-) l!xudrsir {a{in r:-
tluotoo; Po\\ ER

r.r 1.2 n-Jruu"uft{1,0 'tdlu
) le ^ ) -

I T a.Jy]flo.:1,{ 1'r: utr nu ? n ! n?1!tiufl.Jxa Jihu 6a

- n 11UYt't .J 61-2'! o n !.J'r U

- vtutJ'tu
- Z ! r-.

- tt:,touIu1al1r1 lel 1fl

- LLt inovilLxoou L9tJ'tu

n. a21!n:{fr?ra{d1r, (saability)
) . 

' - , .e
to nR''12 LU10 

'. 'O.I 
Ltn12',tllT.trnt:',]1',',lOBOlH1UrnU tnfln.tyt

,,:!z,v-),
rll.l.Jn']:AUlr,t1J0.0U'r (sraric forces) ljauorlU nulinlULt: n6.ttt!nBB n [At u

. ltt{luttu-tttu (horizontal forces)
- x e -!- ut noulans'r n: lYl10a01tJ1uYt't.ro1ul1l[au1

- !r: .: rix n a { iln:: ri r eia n-r ah u mr rdrqri'r u dT
.:. llt{lullu?o€ (weighls or vertical forces)

: - ya
- u't ll 1r n 10.1111n n or u:r'lro ? l u

- 2 3 r w,- [[., noBrjulaJuT loo?rJ1u
i--Z A .. ), v

1r0 n n1 nuu.ruu.]xunl0,tolBllu5.c n::,yt't [uut{10.ro1u
t - a r i& y a v
uTtlu nfi T 0u,r.0 Lllltltl0.JYt n11rJoo0.tu1ny{ana3 0'1l{yt1uu: n
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luuu::rrn!,lulolillridru nnrun"'nfruoir r:o un:r6ouldl,tt Z t)
lulqlt., n0:fl0,tu'Ir: nourJ0 nuli.Jn t:I1q]0 el?,.1''lu Lutru?:TU

, - Y. ".e^ - Atffun0u [o ur,{ 0'']'t tu'] ?1: i o uu1 [oYl'1 lll L no I T .tol{g.t n:: Yt lJ n 1t ttl8 ufl a
) -: - ,.1

n?.rullT.in11Ja.lal1u8J'tnrffo 11.11 1:::o!u:rfla n1n,r 1un llnuultun,rfl.J J
ei,

fl r q autflNa flll,lllnflal: lttort{uJR1r.Ju rT1!nn:oo't1:30 u1flanmn
,.))a,)

nhuytllonel'rJ nuul nr q o n3 n:; n u n: t LYl aroB o?''r lJYl: no?1a.rFnuN''rnrqo
, -v e , z

[[0 n'] Lo fl''11{'t tuo 't llfl,l'rytot''t J j 110,r:;o:lll.rttfllotYll''r:.J?1 [ul,tluttul{u

I n:fl0 0: n fl ]'l to'l''t o?''t uYl,.3011a.tgllu a: to: !tfl't''tr nT:Yllt n T:rYlau ln
) ; -x - ! - - t
?rfl orla u1n?uff lrtllu an],{afl un11 ua: I torJrlcnuYnu1uljuu1s,,[na!

nJr:o!flur-l'ru
) - ! - i)

LU0lt:1Ufl n1vr1A.rT:O!1r1ttn IlrOUna{U]rnT:rLnt ?t0UOa
ee-!

n 11UYt',' J6t'tria JAI'tult''t nYl flott f,? n 0:u1nu10ll n: u111}{n1a { o1 1utu
Yrst - -.) ^6r.ruYt.r1u: n0u1a Ju't [o tou 00ran,)1[u']tLt.iflytt$ntnoi''rnr[T.: lluu1T1u

rslu !o 1 r P; n-urir urinlutur6,:yrs.3u uo ( Ew) d'a r cio gt, r u nr u luri r,r
)-

middle rhird uiaatir.rur nfrao6'a':hirflu Blu middle rhird yr1.r6'iu
e X JJ-, r

Yl1UU1 rytl',rt n1[RU0a n L![]'n?a3[ n0]ut.lon (tension) lJuvrTljtnuYt']no']u
a ! )t, t-^ I

ru fra i16.0'[ rin 1'r lr{r fr o fiuu,r: r; riluduo r 1u 6io ei'1,h u tta! g1r lh u In;
frruuru:la'yrf,rjrua0nua nEluahuuB:hiiif 6'rurrq rensile srress d

upstream toe 1o.rchuufr1 alruor aog fr! n ir a.J16i

rn ilurrur:r rrns.Jll uo ( EP) rilu$lldru1ui r,n f,n rJT UlfiLAa u
';'hJd'ru urinr:rfiauro.r,hun: 0n friction t:r'jl.rSlqalrun-rhuklgrudru

6'runru15

frr f = coefficient of static friction ::uirlfirra'rfirdriou
aanilnnilr

-)z['r.ro1unlun]tlna Yl.rralo = f Ew
-Y e ) . ) Zo.lull 0103 llJ tl.,lgl'tura8l{ $:J01un1un1tIBa]tYl,t]tNontna,IYt't

r t ":au:a11n n11Ll: n lutlu?tl unnutJo uun0

f Xw = !P
TPf

.EW
= tan 0

Z ao , -l},i:1:O!UU tan A o{Oont1]']nU UIoUoUn1'] coefficient of

staric friction ::vli']i upper surface tln: lower surface igrual'u

afiirrurnr':lrn

ulunq lru rlr
ih a ri a a it.w a tl t n t u t u t a t i n

,,1 1,
'? 

12 a.ll'lo Luot n al ria-t
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d c --.1utl, :oglaoaauttuS:.t
-.inauale:aiu olno

r2.18/r o.rri.rnura a.!iar
a.:autao 45000

rn:.511-2?0! 5rr.372

lur,l|urnodl't.: t]xulg a! }lrr
llu tllta rnla rlaonad5'r.r?lnnuo

Ia!iuo!6u

n1l1r 1. t Values of f and lrn 0 for earth foundations

mal€rirl f safety
frclor lar 0

concrete or masonry on gravel

concrete or masonrY on sand

concrete or masonry on clay

0.50
0.40
0.30

2.50
2.50
2.50

0.20
0.16
0.t2

a,t. llu{lt (rprons)
.,lJ-l-
tuylun!r o'r, ru'r rsl{] :rufr1ufi'l u1i'r (downstream apron)

,Z I - i: 'l v w !
tYhu[ !]rt13fl1+o1rlnuoB't (upstream apron) L g']fl QtTnv{uoluYnuul

, -t ! ^ - a
o']lrunov{uu''tu01llYt.tuullrltu']Yt 3 ut:n']tflo

r I rJarnl\jbiirdluannnurornr'unhunr:ryrnun:n-o?ialri1

16'loun:.r
. . r-- -. . ! ' ) - ! lr

2) '|11 lxlnolullo'],l1ll (basin) m1U 'lu.rn'Wnnn1u18nu.]r Lxn

onn.rulo'rniurhun: nnrilnT Unluludr.rtird ti.rrthin-ofa.rircioorn
.\
n.tuv{u ''luBB n Ltl

s; ru,lvrr'rrir6l (path of percolarionl 16' rrbiu'nnoourlr
!o di s-,rhif,1r.,'r: no:flrrorrio6ul 16

t t t-,,iqo-
ltutl'lljfl 0{(II{n?u1(o nl1tLnufl Bt{n: o}1, Bul{nBtv{0 !u::Jnl1!f .txn:;lrr n!rn! n-rT nor1nlu'rJa,ru.rl4 !rnofln{xilnurr: Jii ndurhlld un:

dur.Jrudo.rf ururun:uinr,*odo:noriuu:.ro-udulaoir (uplift pressure)
r,rri t e a , .Ir-r .h,
lu l,llu1n:f, 1ulj111, Ju1l10unfl Bf, BU?U [O un, 1l lUBlu']t ni11n
t , cv ) . qt^ -, ' : . - Yrv ,

f iu&J1u LLu't1rvr0Yt1 h,lLnortjual{1rTRllttrmlmu]tRnn1 10Ju1 100u1J
.Z ' a- : e ! , I

R ri U: rlriui: do rifi qfi .r (riprap) :J[rio,rril rio 01 n s1ufr ur.hu0 o n'l
) " - v ) L c | ..-,:u:1lu.t R1utulrrulYllJB.Jlrl{'tu Lun1:1Ju'1ufi?1tJu']21a{Yl1,tu1i! t0

, u, e t, , t
uluuulJ0lJo0.Jnltv{utl']uu1?uln $flfr1'tuu'12'lJB.r?tur+-tun3floB.: tonl ta

rirfio lsheet piles) d'ru

- I :.e.
R. Ut{nU! lroitt{f lO{]U (uplifi pressure)

Uplift presure f,uni{f,n-rnzrunncir.rrto,r::eiurievrsrso.orh*hu
)i r r-, r.3

$a!fl 11Itu11flutn30a{ llltnt noo [n!.J'']u Lrjrl.r14llo
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fi'r H = orrruoneirr:ra.r::oi'rrirsar:ie.rahu
)Z a t,EL = R11lJU',t1YtU10300n lUniuB00 tlJInl'trJo

IJ,# = oo nroonnalsoi (hydraulic gradient)t, r

A
Hrdoullc Oodllni Lin. (H.0.)

H

c
L

fllril! AC 6orfruoroqnnarroi (hydraulic gradient line)

n11x$ii1nlnlolxdullu BC fi.lrfruoro AC n:(yi1n-u uplift
t-l Z ZL av

pressure !OllU3{'llJflt.J1OUU lvl:1:O:UUv{UtllUnJOanvtulIn:l,,l1{n!1n

roio:6'rurru uplift pressure 16' uplift pressure dn:Rolioun.r1nfi
), x . e | ,Y I I 4 - ! AiuLY] Rluytt{o1u}'lluu1 n.tuul{1{Bl'ruun:fi l{a1 fl 1 1 t nu n n1{1?t1 0

-v;!,!BlfnrooYtoulYtntuo rfu rlJoutllnuul !::o:!u'ruu1 9n9 i.: lli'ruJurtl
' , c-l ,'l i

oB,r$glrYtlnutouna0o llno:Yl't t]afll{nulxEn tuult?tu lnf, n!0?tlTU
A , ) ! - ! e,

?ri0ssri0!ii0u1:murirrioaorio ::ni:uluriltrd'?riou q m.rriu?f, .,'lJ
t- - i

fl u a1u?t1{o11{?l1ull't

It. lt:{nnflrtrnou16 , (erosiye force)
u . ,) -!!l lt:,,nn?nLloou[0 1u !x$no00n l!n'[nolnna?ll|ur,t'u0{

t.h - .eX, Y - j.-'
u'lYMn.rlJnoo [e n&,I'llllll{ [:.:nofl11llJfl?1lau]rutn:innEnr:o [f,:ilo
annf,1f,o1

ri'rsroomnargnifir ri, o;1un6lnao16du rul 16'u:.: ua:
i

mnriovnrio6B$.no1n{nqooonlnld' ftrn'roqnna, eoSdoulh.!:1ulilo:
-Yr ,,.r

l'L'lREtmll:'lna lnruln.! onuu Ll{nlr 00 n$:JlJ lt]Iluonno.filf1unoufl
- r.J ^ Z
ou [n$ur.Jlunuouqn?t IrftTo0Ylnfl ']fr ntrYtM t.:i:! n0or]ui'rnLlt':nov{1

aRuunurnl:a1n
-- r )utoanEfino rrg't lui
lJ:!. lU'1 32
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l$o6u Btish l61rinroonnernoiiirr:n6urfiooir.r 1 lio-rd

6r,lr'rrua;r6uo or:lfroroannsrsof 1u.c.)hjr'unir
6rt{11: ''ruruota n ,

6uvr':rorfioly ni

o t{ n't 't olr :1u n a: nu

n0u1lTJttuu

uu.,11 n'r'ron0u-
. ,) aL$0r{{uYl:]un:nu

1 :18

1:1 5

1:12

1:9

1:6

non. ri l ar{illo.i 16 al
rss rlii a n.rirarr, :si.r

a.ri.:ar.: l.un::rrilr :o:so

fu:. (orl) 44?.078, B r r.828

tllMlUUnlO l lnl5riLoi Lar,lJ

ruri.rtl:crYralfl a lavfuryyr
riaairlnnafio

nr': rirhl'nro on ner ro fill r: n-r a nr or:6tr16'dglh uusuo:60.1
I: Z Y

1U'rU O'l ',rUU'',r',)rr.t']i: o0.0 [xnStJdao [o01tJ'']ut[83il'[tl'']u (L) r,rfl oa0n
v ,f,tll{ Jn3r1 lO 2 ltOA

I ! r.r
1) lrU lU n't1riU11lja Jy{1{tl']uo'ruflruu'r 0 0 n l toUo:n 14:0

2) l1r1rJvro
- J r.r 9- a a Z^

n1 t fra nrM,{o Ltlr.ld1urI BU.rouR,r l lBruouLruu']L'toruou
.iYu -r r-Yr q-l
Yru'] lunqutllu lu Lo (impervious srralum) n3 a.!nu [u luU'] luf,aoo lol{1{

- a-, - )
r-l1u lo ou'].rtoolj.ro t' ,uuu a n n''r: nfl1tl{u1u't u11'] !L Lo tton'']nT [lJ lo

: )! z q-- t
tljuyro nunu:l : ! [uT1{T?uLl,uJfl 1'uJm 1nu1 n:oa.l l,rn.rufl 00 [ooltlTUuf, tvtu
, z x- , . a y , -2,11u71.t?llro1Jua n 2 !7r "r'u0.cfl'l'tl,u't'lla.llt uv{olru Lrf, !0:llu80lltioulJu

t.ei
1A{.Ir1lnflu 1U (uplift pressure) o?U

nr :1f,rirfi or:urunrrlurrdriro:fi'a,:trn6uaso1 rfl ui;rJr:xu-o
, - - Y r,r !

m:on?.rrnrluluo?1!m2no{v{uc1uo1lYnuulaBn t! [ouo:{ tTtlltulit
t r.z -,tBarnl: [!nTU ?r11,],io i.rUr{AIy]''r nU1JU''rUfi?''ltJrJ''r ?1J0.J]lua0 n t:J0 nrtlu

^ . qvt - v i e :
2 r?l110ln't1rlu-r't 1r 0.Jr1JU1.ro ltat7l't l,'I4r,{uoluYtTlJu']u1.rB,to?uruon'

.- qvt z vrsiln uplili pressure LotiUf,oS.l UA nn'lnUUO1 [O00 n[.tli.1]loSBUtLll{fian

fi o: riu rlo.: riuhihhuniuluo0 n oofl 5 a1u oufltJld'rfi ald':"urirurin nor

x ; v n, Y i ) e
r.lTn J r 1',',r:q3uulllout!u']u.I{l )J::oT!u']ul{T trfl:lJrtqtlt'tylfl:']JUu
x - .--:u. , n

l,{1-loUIUUU 1o.tNn0 nr1ul,{Oo0 n ['] LOytULX[U (main floor) tflU0
,*r a v Ao , - lv

1{'tYt lufl .tr!11l'ronnolulruoAhull8:ir11{:Jntl'tu ! !a00ntuonn6r-]u
E s ,, r : -

Yt ''r u n] ''r uuu n1u fla u 111 ln B{!zu11r llJ Iotlt J01nlrl1LB1uJoouu Ro 0 0 n

tljt6' ufrrrira:n-oilnahurno n'r: o.lriun.r1iu6'nnr:rrigr6u?n-uduft u
J rlv- , .e I

frB d:llRrll?l{Un (wingwall) llTBoa$u1LI i4oio0n'!i LOfrqrhlj tLrRUru
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I g - ) A lc ; a A
Itl [uo fl.3vr.Jfl a Jlrt.tr],{ a R norl n tu fl{urJB.tu'] l,uo nn l0uofl1'ttiu'r?1la.rY]'1.,

!t- Y , -[$ndx]]a,]u'] [r1r1nv{aiuu'']l1ronlR.J0:vrlr.01[xoou h.l [o nluunetotl[1.t
tr .Y - -, ! I a i

erfl.r$uu1!nituruarruun'roul6rmanlrl rvrl1:q:uq0''roqrnfl.rRol Luofll

6 r ri r u uo lriri'u n'i rfl'rosnnflrffoi 1ui'a,id11d'

n ?1uu11#ru!odrir o: d'a.rlrr n6ru no o16dr uliriuur-ir a a n

toHlll 4 fl1uoa
.t - -:1) lAtuolutlrl[au1

2) o",)thu

3) rrJ!?ro

4) 1'{1{O't r.tfl't u111

t - - vr,-. - ^ t - p ! < ^x e
?ruolultual{1 llJfl fl 1fl t'ur11lJauvtllo'tuTnuu't tou!neD,uollullua

.!
rirrirrdrroaunierfrrurSofiuriarur':;rnor o.3o uJo, ua:hiurrrnnrin

,J - - v L )
uqntuolull']uullln1lllnlnaumn rvrt']:oa.rfl ']tlu1Yl 3 !r3nlloJnftl,)]nl

x.. !oq n1T [t['IUt{o(.u':''r0:t?usoo']11,u't?(ito't1lJllu1lJ0Jfll{oTl-tYnuu'lB.J
, .-Z ' L ! Z

Lonn: J [nr:1a: Lrl]tuo,.ll,lYnuulRult8:ln.'lnu [U [u !o t?t:1:xoq!t:fr.Jn
,-t.t- - !-;- - !.1
fl1filxYlYllyruoluYnflulntlratl0inu[:,tn::[Yln!]o,t1t.tYteini1nfru ''tu tu lll

noYta{u1 lo

Btign 161riarnr:d1$ix6on?1!u1'r1a,:dudruyr'rurirlSoi':i

lru
V13

L =4Ca

lurio :

,. e !La = n ?T U U'l l lJ 0 'rf i llO1llYl'l U u']

C = coeffi cient dru:*uuroruurrta.lYtl.J;11uR6u

aaolri'rhurrff :duahunsnu!o (L)
.xH = fl1.1lJR.li.tnrlu ru6,:f,u rua!

) N v v i n. t,-
ll,0Ytf 1:.lf}21uu''121J0,t',{un1ul1'tut{1$B? n[01 lu1| na 0 n0T no?''] u

z ): a t-. ) ^ - -, , e
lt1?YlJLlloYll{'ti: o0.J tx n.run00 Lotl''ttlt11Lfl0 ni:tllllft?''l U''t't1a J},t1{o''11{

.:-
t?1ltB1l't et't tll U tl R: L1lJ1,{ o

, - - ! e -- : t - w !
n0 ll ntJ a1u l{o1l{Yl1uu']ltoanrxun., (riprap) tJ0 { nuYla.:u']
)o ^:2 ,-.l ,r,Ja

t1::u:?l1l.3o1u n2.[ru'']21rB,rul{Yr.r1,uBHn:Jfl ,100 luun0

rian. uB:at?trc r6n rd.: u.r

196/3-4 0.d1:161fl a.!ra.l

n.unrdrrtd 60000

1nt. zzz-eooo, zzt-tst

iir u drr ia n arJ n': nilu n ]r ria d ir.r

l,1ntuo
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ex
- n n.r l,i 1]a nr a.l u1

- all!fl .,na.:;1yifl nx1 niBr.hu

- :.lilrnuirfi lrnrnr nlrludrrir

^ : t--:
Bligh toI RUn1''fl'r]1'UfrlU1 n?1Uu11lja iUUnn [1O{U

H, q
L = ro Cd

1..

Hb

q

C

L

L
F

10 15

lurio :

n'l

= o.s6sc fHb.q

z x - e Y z^:
= fl 11lJU'l1mnnlJO1A'rflUo'lqYl'lUu']J?llYl.1l llYll

-tJ= orrrs.rra.rfurllui1nr:o:rd r 6i 1ri1u !J 1u
.- u: r -.

= 1]: !'] oru.[Jt nnflol u 1,{o"/?u.]ytoB I o

n xl!u11na nfurJ']u

= coeffi cient drniurrarrr:urrxa.tn'rii'rlxR6x
.xz

nBo !o ''r u ll fl:r unl'] u'r1.t111J o (L)

= o 11! U',',r 1X a.rfi llfi {

= L.. L

= 0.365C VH..o - 4C
p H

a

13

::dtufisria*u

H,G,

Ho
Prop.

rR;
./ 1T h= Ld-Lo- *

i.. 
-q 

= osescf"r.c

-)l-.4--.9
,t/r? I. I9 llunll'tr',rUlJlUayllun,:Za{c rU

276



rl:

:rfilfqqcutro l: n
;ftr{e6qo*u lt.l1r

l-bi{oantre a"o, un: u -

:[/n 1.2(/ uo [ltt']olJ'l[ai$u]! ti a lttaul:u'luu r

t. . ! -: ) ! ^R1U:Un2'rIU'r?'.uB.rfl UO'rUYnUq.[rB:XUr.tlB J[lJ0U:tU',tUU',]U:A
) . tt-Z - t-J:ol :ljtu{{n't urBul :Yr11{nll1uo [1] lilltlNrn fl o.Ju

!)tir o =a?rxAnxsni.tu''rnfisovr'ruriau::u.luriluia r:o
,3 U'IU

b = fl21!nilrna.rriauirrtruriaur!ulud,xi0 r:o
1r

1:U1U
ze w vz,

fl ?-ultn?r,o\n\1{olurnuulnJyluodairifiaun'h ed rro:l riounir

u dru
- X o r ,-

o ?1lJ u'] ? 1a.tfi uYl,t o 8.0 [!1l0un11 d

,r-.t..ta;:-^:
BU1.I [: nO yll{o',tqYtlUlr',]rja,J tU'r A1101{: : U',t U1{1LtB:llur,rn:

- - !t-tr,- - -)u']?ufl []ua{c: atnllfl't: not.[1:raJu'] Louu Lxu^ntun . lluuouo'luo'lu

e:+ieurr*oonr:r1oi !r.tr1:fl n.rrna,idlri'r ilruuo:r,rq6n-r: nila.:rir
- t - - : . ^ ./Z -In:flnt'nr:tuo0 na {tr1 Lllu', !l tuYl o i}t'] nlBU a uIo n 01n nu t o !1n

, i.aH.{-. t Jr , , U r
iun1lo'rn 1 yl ha t?n.t [n loflr1lt1ln11vrx'tt rul lotjY]l lutnTuu Lun'],

+irurruoanuuuoi.:ain60.:ti'rnT :nonarttf,!fi n1r 1n1nttu!61n0J1u
v t ) ca-
xBn on0{nnfl1nfl:txa !v! 16B..r nl.tuuau

r.r 2 otntflJrvnbu (appurtenant structures)

1.12.r rlrt?rtu'lun:lu (srnd sluices, scouring sluices)

rilrorrn:dsir.:r.l:3nou*iu Io0 nanirllifi .lrhulrurur
e , v,/- , .tv

rou?nuRulllu uo lrT.tYl n: fl t't.t 11110?ll1u!nun lo

an|JuIu'ln'ttnrn

l.tco. allrllrlit
rs-rzz n.toiryaz o,ria.r

o.rirulr.trr!: ezooo

h:. z r r.gss
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:l:; o:: rr ur:r a i f,nu ru:rriuro'u: n-r.r r.J: : o: : ur u *rltlu , t. , ) I
n0!f tn0UOXUOAUAU0:T0.JT:lrllJu.l !ml.l!t:O (eates) S{un${tR:hU0U

rc, rv,l , ] ,lr n'- 
- - f .

n., tollo t1Ytr8.rMnu1l1 Y![:un11 ::o::lnur:lunr?{11!a']mTruouYrt
t) ) - . - ! -tlulYtTSlr'tuYl':luYtonYlunuau Llrr0.r1{101utuua illu!Tt1tut4ul:.1 :iolJn

::rrruf.rnnRo{mu1x {LiuqoaanlJ{6rrir16r:eirB?hur.hrr Iouora'uorru
Y.h ! - r, , ! -rt:.I1a.!nt:LLflu1Yr lltflH11rra,]:;1nu1r1noynta17t:1fl Ban ttl :a$r,lu:t1tu

ufii : ro:rr..r'rur.h nfl 8a.,fl 1ulu'6{6nadr(!a rrru fi n:lilraorrirLjnt
tuflflaJ

drurlrlrolfi alinnu .rflri6ia.,fitlrroJ:lrluyrtlufl i'rJ t:-
!:--t

nau [? I],iT1:u'tn:],{oYt-]t0''tn'r'toYlt''lull''l6torl''tg7lUn nlunn1JuYtnYlo1luRo
J.

Lrn tu Lqnn0{fl'tu t t)ltlalr1 luflaaioufiraul.:t10tT1 fl?1lJn10{f]n0{i!r!
- , Yr,*s ,- Y.Je
uaua{ oflB{a:fr .iul Ix L0olxLltul u']no0{nTtuf,toa.rRUfn'qonannBai

,Jv,r Z -, r. !ao1u rl'ruu.].rrrvr.ryr LxlrlJr:nt:u']ljYl:1uuualouJutl,rr1: lualulrn:10
lU

yrr']lJ L],rf, :.,']u0uu1 n t:o:Jnufl na iRlu Lu auRnn't1:30ufr1&hu ]1r0t80 n
. )z

LLLUn.tltlloYtoJIJB.t T:OT:UTU1]'tnOflB.tfl.tu []101 L?l|'].:0'tn 'luuln ?{u
r.B a

aYltr}'r BrJ a,t n''r T o n n N ?J0 n n T 1 6r?t t'r u l1r n 1 u114 t 0 ! u 1 u I u 01 2 T 1J1t'] 61

rnn

rJ:sfl :rLruyr:ruua no'rn?i1fi fiid::!1uyri1uttfrx fidxu
rJs -. Z )a,^ Yx,

t:lnuu.rn trRl-tfllnlnruunr intl'rq,r ,].1:vrlu1r1 LulJtnun loo?J n'rrI1u

,::.Jlu;1yn.I .t!o.t:u'ruyr:'ruili ::lurdlrnriu:-uqlruiinrrrniuirr
. .- J -,-{ . r- - Y.Jr r,, r

tl''lu lta(.rIuan Io tl,i:'t:Yt't l'1.,1:30:ru'tY] tunnul.]url''ru lltnBU,u1{fi.t0u''rnNU -- ' ,)rioLil 5.,'Lrjda,rRor:d'rJri'u,hufr rfrillir.jos I
vi--,)!dn,"-,e

n ''r a1R1 T yt o u110.tl,,l't n1gr! L1a$'5!u1uu1n [!nlrluo0.t
) ! )^ ,.a

stT{11t:nl:1uYtt''tu tvt T1:t1J 01{l: uTUul i:'::lJ1uYll1uYleto 0ul,l1r'11J01ttr l,) , x a)xno0anl lota. ll0un!1ulJ1!o'uu0'tnft Ll0u
!ll

1.12.2 ja{tgUrgflrtu (sluicewsy chrnnels)

6.rruY'ir r.J:: o:: rrur.:1u n: fl i1rli6o rilahu uci6rLi6r n-otanrl ulnl5n'tfl

trln. UrUOiru
, ')321/ r !r 3 0.u11
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-t- [Un::01uBo1{1 (stop planks)
rv .J - i- '[rJruf,uuahul (srop logs)

- uru:J::qunruueudos.,douniu (sectional gates)
n

:..1::a::rru ::rnnirtur.:ir:sirrlufrolfiudio:norr!,t , J ,

tl'lf,x1L1rlllJulNln o: naul'Fn1ullu.loa n lottlu 2 r?nno

o Bed loads

rilun:nouug'r:ruo:urin rtiu nraouurrra,rrul, do
.jpiX,
LrRLnB UlOTXno,rl{1 nT RoU IUUnor11fl n0nn.]U lvrr] lOAflo.:0:fuauT.l

:rorir ueitfio.rmnuru tsflna,r T:er:mu ::um overpour-tlpe regula-

oo rJrioubirir#uuuln&fi rrirluorhlfiunu .l;elfi nnor nr?ornlr:1u
.J ,r YY, -uurr6.rorilurirriurir.ro: 6oariufir urur.l :: gliluqordrLJlufl na.rmulnqi

ta

o Suspended loads

riJuo: noun:16aoufl:!u'rxl n rriu o:nou6urlflur d.:
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2) Undershot-type regulators

6o : : g::rnu ::rnniuru t; gilurfi obirirluonoolei
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n.JYt1{11r10LtB; nOlr',',rt4Un UlUrjt:O n i lO:J',r nIn:flio? noB n11!ottJo
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Undershot-lype reguhlors

noo
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druno friction rluii.rfi?u'ruus:ianu1 (grooves) dqrariodru
) v .'
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1

-t,oa,r lllTiout: rulJ r: n t: u1u rJ 1n fl R0.i n1u h.l nJ f,,r n21t:o ]tflu: a J:3 !'1ut -!,
Yll1U r:U',t 1.OO fr.r 2.OO r.uof

o :c6Yufi d{qoriofiiofl o'srirttxsrJ::n:sururJrnnoa.rarulnain'r

:v9l1j1r lllo {d'rdot o{ ru l
r n-rooriani aun",rrirur.rl r:o:;rru r no na.osrulunio:do.l

s,:n'ir::o":-nirua.rs,rso:ro.lrridr ::lrnr o.zs 6,: r.oo uro: rijuadr.rriaul,,ur
A-,'vi:.
,nr:JBfl1u ul.r.r (freeboard) 1anB1fllrqura i

luln:.r nr:r{rrq::rrh ni ueurir.:firduln1 nl n usBR t6',u
riruunlfili freeboards :ta,tBi al : rR : :yrrun ntiol io-.ti

F = 0.20+0.15 D

UTIJB

F = freeboard uo.roloirrn rsyrlutil r.Jn:

D = n?1 !6n x0.rrlr ur ndeolgri',irurir ar ar': riurilu

tllo,
v - | t,- - l rs ,

nl1!OuU1 llJHl|lujlu',rn 11tA[1',',r?l1',',1Ufl nOl:O:.1u.] LO0U1.:

uriuouuir r:io.rino freeboards lfiriounirrnnrddriixxoilfrd.!n:yiu

irro:.rrxrn:norlurinnorugru:rn!o.r.rrun,r16' rn

- !J
a. Glroniriie*ilirurl:rq:;uruJrnnoo.tdrulfldl{rnao. rac

tulnro{io{t!utu r!o{ut3?
- .l t.- , a )

unnnlll]aun: Lotunl:ytQ''lltu1 lun.rouRolr.ru nm?fi0 tl|a

1dr6on:J::rnvrrl ::ei;uluth nnn0.,nlubr!un: riuuoori u!ronsh.!xon
- i - ! tp d ).

::ouu1tltu8fi u 1uuB:l:ouuT Itn'rtto Yr Lunf, 0nfr 1u Lurullfl '] tt10Tn
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6rur rurJi ur rurirfi ri *irurJ:: g:: ur rrh n ona.r nrulu nirrh fl fl0 J!r, R:1ru'ro
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flo:Yt !!fl1u ? tu u'Irl n'r u 
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Q = cA /2s-H ........ (1)

Itiw. ,- ! ,'1 , '$nl tifi'ru?ruu.' r,'r ulnn.rH1ulj: :fl T!Inuu1nfl Ra nf, 1u l'!.,lrlx10lJf ! g
Jr, r - !rt: u1uYl? Lllt'ljlftRoi [1rnt $l:ouu''] Ll{flna{fl{ n11t:o Lnuulu t:g
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j

xl0un!1u:Jr:fl !r.J$nfl u:3nuulyl.Jf, a{11,t lutu0
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C = coefficient of discharge

= 0.70-0.80
I ) , Y )i tA = IUAYIla{n8{::U']UU1nA.l l;81;rl'lUYlUl L nr.llll

tflu tror:2

= WxD
w = o 11u n i1 ., xo,r:ia r:: ur u rirns.Iy u o rijlru., o i

) , --.D = l3U:Y]UnUlU t:Onuo1nt: t t[tl9]l
g = 9.81 rxo:,/i1.1'1r',/iu1fi

H = n11ulLon6i'r{xo.r::o-uiT dT uunfloun:6'ruri'rr

rJ'r: o'r; lrurilutr o:

e = cwVEE ru - ll ........(2)I'
iqq -: t ,lq w

ROtU lr tUnT Unnu!'tll T:Ofl Jv{lt::OUUlYt.Jfl 0{11'l,t tlJltfl 0:Yl [nV!1
! . lll

nt{1o la.rds.J x i:.r''r u ir la.s :lo::rru innn0nfllulvni$iorJ::er::urr
.!x .- },,J
fl"x'[ r! n:1iri1u? rurJi lr rurirfiri.rlrir a na {6i1u luria

,- I.&Q = r.Ji ur rurirfih ndru ::91::lrurli,nf,o.:rilq
tuot'/111''11

C = coefficient of discharge

= 0.70-0.80

= niiuni1,rx0':d0,r',:ululi1vr"':xxo[ijutuo:

= 9.81 tl'6t' /1ll1Ll?UlYt

::u'rutilurun:
-iD = fl1l!finna iro: rr:fi ::g::!1u!flulxgr:

-ivLtol:r:n1ntr, l lt: a n{T:o !tu101l.ufluau::
IJ

Q = tcwo3/'z16 ...'....(3)

I o:d1i61u?rilili xr rurirdlu nr.irur] :: flr: u'ru:.h n fls0.rs'r u}.rqiui o:J::g
JYr, y . .,i , Z -,:!UlU711 lUtll'lnnan lULu0tlt:etSUlUUU|IJU t:tnYt oyerpour-type

reSuhaor ttn:t:o-lrird'rulunna lrir n'jr: :o-uri'uuru ::g ri'r::o-uri'r

lunna.rs.rn'jr::o-r#uururJ::gufrrda,rlf,gn: (z) 6rurnr lugo: 1e)d
,- 3 .,lra = rjilrnuirfilrnriru ::g::uurirono.rriJu

[lJor3/iuli

w
g

H
, -t.= fl 1'',r !ua n 01.:10,::: o uur orurvria ua;6'r urir orJ:: o
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aiiururnr':orn
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coefficient of discharge

0.65

n1r x n i1,rra rda.I r : !1 uri'rn",ru uoLiiurual
.Z

fl ? ''r ! 0 n rJ 0 nut ! ufr l{u1uLl t: o[ B[uof $ta r:u:
tJ

- v: z
i't n fiu:lT lllj f : o n.t 1: o uu'] o'] utljluo T:ouun!
s.81 L! n T /?U.]Yt/?U.]Yl

2eH

I + f,+f, I
t-, - ! .lx

RO1l{tlUfr n:fl ',]!{2aUBO1',]t11110,tUln tUAHlU[tnOR0,r l1lnl luUl!O13lj',tUUIJ!U
T noao.rrrulrqjuia ::gr: :ururirl fi nnBru:rfl uyia:::iru (pipe

) v, .o -i -. .Jrw
resulators) t.rxulnollfl:ynunon au to::olju1 tUufl olr t'ml${1onontaIJ tJ:Jr , , r .j
frlultuutlJ'ltuu1Yt Ll,rnr{1uyr0 Lulxa

rJx
Q = Utrn Uln [$*flu1lAl:1rtutlnf]nA{lu1{ UJell'nu'Ul

U A , lJrA = tl{Arl0,tao {'::UlUgTn Lunt{.lstl u trlo:'
t I ) ,- , Y

1]l: a tu0Y1t uooo't ll lJl''r {18.Jyla:3tl't uuu
i ,J,ao:'trt1laiu1nl nHlll a[ u ttJnl,/11{'t7t

9.81 M:/',1ulYt,/',t1ll
' -!efl?1ulon01nla.0ttouulo1t{ut{lnauB:n1uyl1u7la

!iJBrunr

coefficient of friction at entrance

0.505 ........ cylindrical entrance

0.080 ........ bell-mouth entrance

coefircient of inner surface friction

h
aal + ----:: )' mxl.z8

C

D

a

H=

(4)

f

f2

tv- I
fl'11,0.1 a Un: b n'll4l{O [loJU

IOITNNIIUU

11A flAUn T Sl

,
0.00497

0.00316

b

0.084

0.100

hydraulic mean depth tta':Yistilu !!ol
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t ) .' '.llrr afi: d'oor nxl,rna Jyiafrii'[rlsr.irurils rren2

wetted perimeter tiiu t 6t:

fl 11!U',rlXa.rYiOIiJU rN6t:

l.l s UlutYUlU (regulating gates)
at-, E! , , )

u't u:: u'tuljt: a ullrlj'r:0 fio f,.3rl o ntlul r:vn1.l n0 u a 1B Jr1r0u::UTU
Y .u . - t.
U1 !::flt:rrnuulnnn0nff1U hatl, 11:0 i:O::LnUl'l? LU tnur:mull1,1r.lo

rufl:n"nB flr:6i1.r n-uldur nun:s irldruisqeirl 9 rriuLinr:o.ru (srop
xe ,J . !, v -plan ks) trrxBuN (srop logs) !'11.[ luu1 au1ul1.fl nxn.]uu.rqon.traunq

-)(s€rlional gales) Llu Iuu:au1u[ranroul (single slide gates) U:te:;u'ru
::tnr overpour-type regularors nii!11:3lJlulflu stop planks, stop

logs uia sectional gates lrti t38:!Ll''lU,-lt:tnY] undershot-type re-

gulabrs o:imr.lrlmulfu single slide gares ludodi:n6h?tomlvtu'r:mu

10.t:l l t gT::Jru r :tnr undershot-type regulators rYi1li
-)!)u'tut: !''ru i:610.c r o 1''1u lt'11.!rt 1{}l a fi 0:61''r ltll1utt: noB:,0Ju1ul n7r

) ^, -Eo.U{tnoljun!!1U lUt 3U:'5!},1':''l JflA 0 (span) Lo totl nnRnt}$:rJBn
Z z: ), Y ,--

u.r1{::1r1u1{110: lr I tr, .J rJ 11r.r,t!:: na !olufr:11a,tE ':tYnnuo'llnul.fl']u0u.J
In:uf]11?uauutanluu't1t7t1n!Jfr1l!n7t,l1J0,lo?u1uv!f,'tuau fl']l{tu B']u

- ! ,- - /
0:n.rlluo hrlrLrrt{oulJoiulrntnumn0ulv{a0: lo [r'uu'tol0.tnTulotYnnu

t :x1''r.tfi''ru rat001l{vruT1,0.t tot.t:Jlui: tltiq ll]u:Bur{1$vlnn ( lace
--! v Ar'p -plde) :.lo L']fl'luluao*1 n'ltlJUl-l1u'ttlnu .tlalnn.trn L fla'rttJu:.lnl{1Ja i

I - r- ; t . , JqTx1flnn:t Lr]rrB0u$rB.r lu:o,mfla 0 Grooves) 6nruno uorntuulnu
'!,3rJ1u,l1riolnrrdo.i:*:.rLrT.ror-rr1jo.0ri''rxlno;ir0nfro (rollers) 6on"ro-rrnu

:.- ' : x . , )
rfi ab{! rrr'r: u'rur6ouiua.ll*io.lfi ooriokia:orn ! :i:$nda03d1u

no friciion,:r,i'i.rfi iL.lu::uruun:fi riarioariad.:rfi oornu:.ro-ulooirno

16'urn
r ') d

uluT:u'tulJu'to Lulll.I'{Nn?1un,)1.!uTnn?1 6.00 llJo: $n:n0,i:u
,!^-,,,1

[:nou,lr0.r1{']mnnt Lnmflo fiidion t:1.1?1.ll.{11n1{:;Lnutfl;r.t't:B,tYl0a ao?l
&.r--- - - A , A ,

SnRBLIUU Stonev fl nflo$:.1:.lU llJ lOtl.IOOnUOMull,tu0U0Ul,ff nn1?U1
,s- -,

Bf,? u0tlnn:o.,.rnnB0tvtB1tu1ntLllrl,{1.Jltt0tlJuou LL01a1fl!nnnanfl aun.tlUn
tt,t , ,J , ie , )
L:J tUl0n7lo0u0 [xau::yt?1nHMu'r:u1ufl ult']t0,it?01!'tu::u1urBoulU

, - ) t - ^-S to-)
XUS.JOU$ndan0;tR0U1/ltR.rOTUUl1ro1U ltgi:flO friction laoIq0

.Jr -
U']11:3 UIUYlUO U n n n0Lt:J:J Stoney flOAl1UNO0,ltlU n']'l Stoney gates

P

L

cn. ,u ?tcruul{5

120/7 0.uus'tna lnt{a a.l!a.:

a.(r'ri s{ooo

In:. s r r.ass

iir ur.ir a:"a qria a i.r r vr n t i o
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lI)rEl?ua?n

rvice bridge

uy''.)r--Rodior ete iliaan#:1p

Highwoy bridge

rniosnhr lon!2ua2t
${a'l

Scrvice bridgc

tnr.rlh:t

//

a?afln

It FS. L

Pin

Arm

Sill dore

?

l.il:;.

,,1 ,4,

.J r.
,Lltt L26 tl]ulBUru tn{ $aireta{nlru
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SerYice bridge

Flood l6vol

,)
HiOhuoy brid96

Diophrogm Woll

fFs L
I

("..

See ootoil 'A'

Rodiol gde rm

Detoil ' I '

Longtqd!no1 S.ctlon

gqto

Diophrcqn r.ltll

Top s€ol

oaloll rrAn

nchor bolls

Fqc€ plolo

tuce plote

Side seol
ll dqte

fuce plote

Boltom seol Sill plqte Anchor

Fill rrocas
wilh Irout

Dctoll " Brl

'-Fill E r.a rilh
ccmqrl groul

Its

Anchor bolts
Daloil"C"

gtli t.zz wa;a c^re and Gare sill
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Ut -a-- - -n1: [nnnnan0 friclion Yt.l [6]u?rtlnnonuol:JTulSuTUIrf,:rt:JU
, t , -, J

stoney n!r't t tnor0{?T.r1ju::1l7l.tlnul:1llun!ta.mflo1J0 t}l':1:0nsB
, x.e ^ - , .l : .: ' ' , i A tr.,Y

0:n''rlnu lx t1'ltlrLoonu:0.,roaNa uln3rT.{'lu7nnTonr.ru rl'{0ng Lri lfiB'l
L .!, - - v rwJ- Z et1m lryiarxannB! (staunching rods) emxou t7nlx!111Y1.3fl a.llnwn{o1u

a ! , -,J- rrj ) ,*t ) v x
Ll'rt{ou',t Yt0tl,tnnYtoo Liuonouo? lo [u8u1v{lJ1u'lu tt1flu1u?l'l.Jga.]?10ni!

! a L ' r 'ruouyralxnn L :x:rr1{ufit{flnlJH2erauattn: 1u1u13l.nu B1n.t:?21u L! [o

lurJoolIu u'ru:!uluinuionirllvail'rn rv{:13n1:1f!1ur:r1u

lU',rO LX 0: ::llUOr.JUn?lUlU'r:U1U111{1ntnn [B!]l:!fl ntnlyi LUn'r:
!'

:!u'tul{'r1Ja.culul:IJTU]nno hl nfr ,rn11u1u:3u'lulnn0rnnolu lTuu]uen
- ! r.

::lJ'tulJum n?''r.t 6.00 uJol 4 ullr n!:3:J'lul{'l L0lJ1nn11rJ'lu1}lJ'lu
- , x-

nBlOnTll 2.00 t!n: 12 lJ'lU l?l:1: friclion t!n'l'lnu1n:lOouoUUAUf,.lYlT
rvlr , ,i d i - y
tl''tll''r L n.,r]u LU Lofr:o?n u01nu::1.J'ruu.J!${10 i,1.1Q noan, utlt nourjB,tl{'t

, -! - ,
!1n1lU l!A:UU',t}lUnll1n1Uo'uJBlU ttlO2U U',rU::tl',',rUrUfl n1jl{l0n11n

'!6.00 tl'O: fln 5.OO rrJ0: rlu.luun T:U1 S eiU UqilrU:;lrttt6n
- ai - a - z, e,1ru10n11n 12.50 r!o: fln 6.00 uo: nSuu.] unn{ 20 0u tl,{T1:o8u]{mi:IJ,

un!1tr:3u1uo1uut.rflun0!aB,t tnnl1 lJl{tfl la.tzual{lr: n ttoqt'tuf t l lJ -

wl;-
oln?Tuu{unu1fiun 1nlJrl,lo.Jn3ero.J 1n fl1L}1unu1u'r:Llulorl
e sae ad,
druurqfii,r6at!fr rrir.m5o nl-.lrirr (counter balance box) 1i6'rurfi o rir.r
Y - ) e - )-,
l{1uunlo,rrtul3mu tmntn,txunl0$1,is''r't0n!7l{n?onnlnu::lnu uJatuu
, : . ! - - -*.- r

truun1Tllli: IlJoB,lunu.]?lun10.clnB::lj'tuIBUtl'{T'];$nnfl rfl unu t n1J1{.l

. ,.1 r ) A
}11{n1a'n't!n'l,itlf,'l fl?']l{fl'tYtlilutloYli:OltrYllu friction 7lt}ifl1ltfl:n1nu

) - - ! ,v - ^ItuTUSnLnOt',',rnu:Jnu:i0. l''rLy!1ul{ n11ui.JUnulu::lJ'tu toau1.Jfl na.t

uorirloul#u:oliou

lurhXrfu rnu::urulfr,r lraaH gates; irlrlf,n-urnn u-ru::u1tllfi.0

Uf, nl,IU:tlf, =4 fl NlJflL[Onnl,rilnU1U::UlUfl ll (vertical slide gares)
),trri-
fl ns12lJ1[n? flo117'tJtlufl 1u]1un10,l2,tnRU louuu?lnuo1ul.uaunl.!o1t{

yluiilJ
L flad1 n R'ruoluu0u1o.,u'ruolioruluqj (arm9 Goaqrilufai

A -) . ) r :-^
1A.t?nnnU$.011.l:?Unl{Ylloqwnmi Y]no8uUnm.oq$loAU bins) ooagnlj

,.1
nBllatnnfl:ou U1u:tLnU lfln LIriTAnrnu t:$l1o0ll0 Grooves) xaum1r

' t i lu0:ruoonu11.in0!0 t281unu1u:SulurJunau:Jlui:ta0[1lllLlolx

ruu??nnffr,:JuuliulRx! (wall plares) d,rfr.:6olidrh,roorja L1a1?\darl.]nu

tlmun.c?Eu6h{1o.rmur3fi.0otiuuu}h{ml#md Gil plare) m:rJo.:riurir

-! 4,
D1n. r2fl nonad'ir{ aru'r.r

15r/2 o.i".ru'r.r a.lia.l

a.a'r li 52000

L:. (osr) zra.zs.r. ':'tutl1lJtnaAt'l{r?au ttat3lrllltillu'l
L) ' t )rlrlaulnuolufr-'r.Jn!fl na!uluo1uln.Jntoat0 Ltn:Yt},t?u1un:J
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x1n. tlltullrl0r llrl
o.uui5ntlnta a-lra.r

1.UIr'r 54000

lnt.51l-293
.-ar,

e11tularBla.:rtg! tracmra{ It tu

drinlrunnrfio

diaphragm wall flun:ddi diaphragm watl) alfiraiuur.rrfilir*r6olin":.t
- ) o - i Ltot)
olu'tlt:!u1ut,tu0{nuuTl'l Loonqo

,), - rtanlnu 10,ru'rur:rJlu ln.rolin'r'r u,lnourJa.rullufr?ulon10,rH1
Z s ) - ^ ' , , .i r ,-

UIU?:UlUn:n1Un0O!1U.t pins llJRAnll,ri,rrllnOn!901J0 UOtlJ0 tlJlJ

d o.r u'r u:.J:: gd o o rj0 fir: no friction :!1,1'j1{u1rr::!1un-uoorjon'rld'
,)u1n u00touonBUlnIui:J0.tu1ul:u1utfl.rnfl0 L!n0.[lIfl:.tunul1{

,imu (supqs&ucture) f, {tuiorrothnmullvtugtrn L}\rtt?munlnu::lnu
r. I i r, -r,l[nir rnut:tflnaul!o1u1,,nnu ulqt{ LSttusitn:n: o.r$a{n1tlloll.lu.l

. -- l I .
ffiw'lun"Mrljrndrrrnxuffilonrn mc (service bridge) nIJ I mntrlJnull-r

2.n 0ll81 ?rl tllut:lluer{um naflt1{uf,:ua?1! f,o$nu 1nt[o1u
- Y I-

ullrrru u ln{ tutl'ror{?0.r1{1tomn 0ontluulfilnt lo t$]rul:l:
lirfluuru::u'ruaa,t t:3::ulu tltnm undershoa-type reguhtont

r.rl rJ::glioffqot (nsyigation locks)

uluril.c!f, t:nluorodo.rrJfi ti.rrurdurn-r:J::nrioe'rgr:r.rioi
r - lr., : i

riu nn"urirl ir rJr:nrir rio.rrrnruq 2'Ll::n1:60
r ) lunr:oonuurnno.rrrulnqjd,rlililuof,o,rnt uloxxl.nild?u

z) lunr:oonuuuu-rn, u?s.!In:,rn1trn ::ynxd,rimtnrulflrm'rl

1r1 lUrllrU1
e ) t- z ,! -, J ,

n11R:1n!'DoU::lrtUU1!OnUuljlt',tt:JUn1t rn?70:?1',1 l1llr0tlfl r8A.t

luirrlrirurioqltlLild 6.rurI'jrc:rr nmul !muS.n{ui:duilrerrorinr
, IL ) -Lron::qsulx [uf,nnuno{r,lroult:r${aoLtR:r.uqaufl :luunttouv[nfl l.tn0.t

rv)) ! ) .
f, :'t{lJt30tt0Brult l1Y[1t0ut:uluu1tvt0alu1uo11!J(:olnttnrn:Rrunlt,
:JB.r10llvt

. ,.1 . v-, - tv Z- vn1$t fl n0ifl1u lyl0l5{ lnr:luvn{tot{t 100?uuun0:n0if, t1.t1Jt:0t10
- rw.J. ',, u-,2 t),gt-Ui: t?nul:fl1:rnuYlnlru.ri.rfrrl.fi lonunnD.! noY'[]''rnflQaJ ns.r{fina'r

n0!rlRlunno.r
, -) ! )'rJ1:gtr0nQil0'r3n:1nrilq01fl1111!nur,!0u::rJ'luulnrB ::$

, )) e ;:!1nu (combined $rudw6) tlMYttn8uin ttul Ln0u?T:1n.rn: t3B
-) t.i:lnUlnflrn 9$' U1oi!n:T,lUJnrU ml83AlfntnulEul:mln{lnrotlr:0

t:ulu (isolated structures) fi16' r:iu#rioulr:::1x 6 rdsuuflrulun
r.l:: g:: lr avn:ur l i u r[ r:qr:ulufl::rB n1ylfl: n ene
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-; i ^fl1:R tT,rll: !0r: aflrU il t1]1{al fl't r 1?r n!t1J0ut;1l1uu']}'l: all::lt
!UY " AY

1:r r1fluuo'ron1ruotloiIa,r t:ot:an i1 lo 2 ?trna
y y v -: ) t

1 ) LVIO?111:OLf ARtu0tYt.Jll!Oer.iaU?Tt,rOltUt,1UaU',r1a.it10ll:!LlUU',t,lJ

11:0Ut:O::U',tU
) , Y, v a: i

2) [11A1B]tu,rlJB.IJ:tOtl 0fl Oel0nBWrl.tOllUUUOUl 1a Jl1J0q::U1U
ia),!
u1u: B !:: o: : x'] u LLnB nff1u1.,11lJauml io'tqYt'tuu'ttu zz,-wx)

n1: tl,tol ::orT0Bmi:r,t?!uonnau7l1,to'tu?]']uu1'lJ0. 10u::iJluit
Y a - )w a ! -,u'] u :0 1:of :u1u luoouyr''r nt{ r}rt1:o0{ua,rnunf, .!olut}t1{0u1Lllll
- I ) ^ -a
f itfll, nn0:na.t1|n1:!0JnBatlfl :'tunn;tn6rn:JtT0tll'{Ttnn:tttRRno (cross

i )t t )
current) '!J0.!1.l1En ['}]lRlln!0nl:!1Uu11A.lL1JBul''l:0tJ::g::!1UaU1't

ta]jJu:.J

dru:-rnr:nir'l ::nriar'rpo':rfluarrnr6s::rsnornrdou::rnurir
z . )z

1,,lta!':!ol3u1uuua1intltuoYlo.l1J0.::ll3nt10fi 0Jit Lo 2 ?tttutou'tnuut
fia

z , . ,! a
1 ) LXlli:nLt0fl Ixnro.JBUo: J(u1fluunRT{laJuxulvl.'0fiflarf,1u!l

a t e v ) i a , { r,i
lvtrlJ IB?fl :'t,rt]Ja$::u'tuu't?t:0t11:o::u']u l? t1{nna,tltun (diversion' , t-
channel) f, 'rl,o1Ju1J1 J I

..e) ! z , Y , . ,3
2) [11tlJ01l:: U',t UL',t]t l0t l t ! o:3lj1u o.l0u ot.tuu?fluu n nl,rrJa.t[lJ'l{Tt,u

uionna.rrrrluqi *frrrirlrJ::grr5orrgorlfluflna.ruJn (diversion chan-eti
) lv

nel) t.J'rloxuxl.c l
, )! y ), .-2.^

n1:nluuonoJ!Ja{!::otf afl 0tYt.1r.rJonnfl'r2utIa?lJYln100llB:14nv
- ) ,r--JtRUq{a'tnfl: Loo.ttl

fl . rnrfl i1,,tlr:?r;ar'rgr:rfl uaror:irun-ur6ou::urorirnior.J::qt
Y Y, p ai ,i 

u

t:lnu lou [1ln2u'::nt:0fl t)ln1n.r]ttJon.rBLllt''r{o1ut1,lu0u11Jalr?,0111: Ln0IJ'!UZ.
1{'rv1: B]l::O::1r',tU

10n

t) 1il6'0.:lo diversion channel
A ts )

2) R6]O0NA: nn.J (abutmenr) n{ LO11U.!O0U0

s) :alrirrrio:J::oriaf,rXo:hJdurn:r:ornauonort 6.rnoril

'u''t:,:: nH1 ::01 R.I [OrJ']n

4 ) tlAt1J',IJ:301'rARIUll tfl n:O1nt$t1:011t1'tfl u0.tnlt[fl fl nOU

1r0u

anuunrJ'rn15

1',1fl

6 ds,in rindeu
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tordu

U')to

n n1,t

r:o

R

rJ::

fl1U

t) aa nuuur ntn:r:ajr'rx-nriahj symmerry ouuurnuti

2) n.r!!!?lartvin10.:nTll'tfl fl noi:uu)uuon [!nnnuufl BonulfluYt
!:

o0,t n1: a{n totlH L! Lll},tnoLril L Lunai'r!1nuulrJ0.rrrj8uljt:0

::lruld
3) O?lJT!O[:a(0.Jn:U't?U1nn?1!Jnfl t?t:1800.: tlJfl :1.rn3r{11r

rwf o Z I
lr1!:J::ar:0a0J0: l':Y100u001uyrlu1{''l yr"r t1,trfi un.rnafr t'rJUln1,u

1. mrf,iir l:oliofolo:rijuarflr:irlfi'uriou:;ururir io ::o
t/

r ie, ) , Y , . - ! ):: u.r u l,ou lvl fl 1111.1u{ 1a.i!: t flr: a f, ru 0: on0uY]1.00Tu[1,1u0u']]J8nLlJa1{

::u'ruliluia t:oJ::.rlu LLqi6ndluxd.radrr.:drurirui-r,u u

no9t

r) 1ildolr1o diversion channel
i rg l

2) RoooltAt!flnn (abutment) An lolllll.IooLlo

s) ia.rrirrriarJ::griof,ryo:1 durn:T :n:naunnor 6.rnoci'r

u1t.it nu1!::n1!fl { Lou'rn

4) O?:Jl:OtT0n tl IlJUl?tnu t lvtt't!i:B11{R:l,tlu1lllJtlT:o

r':0ff a: tlert,rn n1.t Lo

l0ldu
1) 0 s n LLU TJ UI n rvr: r; ejr on-n r i ahj symmetry o.txlru1flud

fl f,T,t

z) riarrYT :J::Irion'rpl:hia:nrn 6nilrn'ro.rn::uasn-ofi

x1n o0{un1t:tB{null1.JLLt{ LU L$LnoBuotluunLtaLt}i to

m:(i1,r,.h:oriaf arlilumm16frr:ttuno1nri au::lnuu1?tt0

nrrr. I:.: rl u rr o'il ri a.:

t5212 nu7], 5 a.?iuutllu

o.nrqouq':'zrrlo

In'i. (orl) s't r.raz.s

9{40ltarl-]uu-ta traaaun:oao!r:.:

rarlylflru:.:dr rarln lral
ua:a n:oiriaairtyrngfi o

z,
ot:u']u [ou lvlLll:otr0fl llilnnauoT.0[u1fl1luiJllu
1*ru

,! A
nfll.r1a nuJu']11T Bn n 0.I

lAO

1 ) aanuuui1utl,{:r;eirlr,r-nrio symmetry olutluifl ,nn1.i

2) r:0Llnu:!g!tanot:Iof,io?nuf,:un0onu l!o0{nt1{[nfai
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torau

1 ) da.rlo diversion channel riru:-lliou::ururitiorJ::g
:suru [Yr irrflrirlrn diversion channel frollnr! o:rduoirrlodulrn

.i ]lr ) ,

2) rnuo0lJ0:rnn{ (abutment) 11{lnJ[o nru.ro0ua

{. n1:f, i1{r.lr:B6afryl:riiuornr:6rrtu.Jn?'tnrdou::muilxia
z

rJ:ro::ueulouf i ::griofryo:o'raqjlunno.tlun (diversion channel)

toe
t ) oonrtuujrutn:e;dr.ln"nrio symmetry nlutru2flulinm.c

, z) diversion channel rfin nirurjirnionno.:rruluqj 6.rhjrGiueir

o6ulrn1J

aat6IU

r) li o lrir rJ:: nri a f,rp o: hjrio u s: n r n

z) rf,uoarioiun6.l (abutment) rfiliu6nudroorja

a) diversion chaanel lurir.r nr n:.h nnr qdr 6li: : qrri o < qr o: fi
r, aZ 

tr r
n::uflltlBou l.rn ry{lltotnDutlnnu lo,:1u o0ntflun110f,ontira

a?uatnor.tl0{tllSnl:ado,ct

rh : gri o fq e: irirudr fi'rp 6o

- u-r ::n
!U

- B1':flnr:0

on-:rl:;q (Lock heads)

rJ: :nri a s rge: fi r-r : : o z oiru 6a 6'rurufl orirun:d'ruri'rarir

u-rrJ::quein:drui 2 norjo ltfl lucif,!oorjoiri':ur.l::nor:d1n[U 2 od1.I

fla

n. utuJ:rq oock gates)
. -^, C t a v - ) : ) a

fl 'tvt:lJ:Jonuul n{ooJLt,L.Jllt.!fl a7]n!9nuynutl.rdu?o.rulq,Ju

t;oultonoT{nux.] n lo

t. 
'lrtuluu'l

lten. at. 2nlu]r1nrrf,
r tae/ro-r r o.in:ntri a.rio.r

o.ua::rg?rr aoooo

lnz. ztz.ttz, ut-aat
ill'|4u1fl tatnaf,:1r n: l.ra

rsiarin:na

tp)z-J
fr'tut 1J:: LJT u lt't x1n o1}7ru t:ol.li.t l:ln1:ouolnun111!olJ

: e ..,1 ' l'J - re.iul 2 T1,:lj.n{ljT:nLYnnlrn{l:Ulorl::fl [O n::mUU1'[B1oLO']:ulUrOi [?r1
. 3.ulu1Jl:fl lrtlArltlJUD !u,tfr1! U1UB1 Lt{O0 !0l,tt0 [ntr:0rtI

301



,rln. rds'r'[fi ]idxi62or
riaafr.r

el o.indruo': a.ria.:

o.ria'r1ui soooo

lns. zzt-ztt
:lr r'l.DJ tnaa:t { {'tu LUE'lYtfltue

.dr.rrYnfa (lock chsmber, lock brsin)
:ai)),

t:JuoT.ti{''r l:.1nB! lLl tn nl0l ntuBUll. .t0lJ1:!t2''r.0u200t,0,u!uu!
-.1x, , a )

2 oTU'lru',toXA{01.tfi nltA1l [XtlUUoU u0U[f,',]lt0lJlllolln:111']1{t:oll ni!
, t, Arv

zu'tu'll{RB.t n1rto[]tlll{ouLln3u!1{10tnn0l,rvrnrtanttflulln:f,lr Lo Ltern]!
,, / ,

tt0ll1{1,u'to !uru9,t1ulq8a.M n 1ju't010na1Jv{nrlano0.:n,)1,ttls:u11u1n
/ ,,
l/UO1!n10!

, - A -, .1 - A c ! . a
a1.: ntT0ttJuYt?tnLT0L$t LulJtu:rBfl0un1t::u'tuull1,'th:080n

' A,.l -: - )r,,a , ) ; -Un1na1{ryiartlRUu'r:o u1n1n1:oUuunL ffan:!ou14u.3 L!0::ou1ll
2 1l',',t,tu']ltlj:: otYl''] nl{nJn: t o l:o [],tt: attv{r.].[lt1]'100 n totuq Z o, Y. , :-,,

lltlJ flr::: U',tUU'ttln 0't,rvt nrl B u't tu0't.tn; 1t:J?llBn:0Tn[tJI
.,J r

B1{OllUttnttatt]l 0,toB,Jfl lnHn LU.ttTatlv{ t? l1lB']{fl nLlao?u
IJ

:rlu r!flno.r i: Bri o f,rX o.'6'o.rui,:u:.:floriolds;ornun:
,i,

'r'lor.: 1 n1: uotlJoali tTll:.tflutl:: nBrJnrJrRla nH0uu:,t']a: auorlJo

6'ruh.tflrfi16' ulu r!0xo'r,rJi!er:'oiqo:firnruurr6o

3) Rolling gstes

riluurrudorrioir'rlolounr:rdaurnr+:hlilrfi rl1fl uriardna!o

l) Mitring g&les
, lz-mu ::n[uuqiis*nBflr3fl firun-:J!'ru]rfilehn $eir2srio,JsT Umu!

Jr w )t - t , Aqya:rfun'Lut]uu 1 50-1 60 louulJua LUY|1lo1l{Y[t::o]rl{'tfl Jn2']t}to tLulutit
)zlJl:fl lOAlf,UUun$lo.J U1: Clt:0 R 0, ntn! U11{1J1:Otlull mitrins sates!iJ

,vJr,. ,
tr;}1:J toYl? !1J t1lYl J:1Uer8UnRT.I'.uBJ ::lYlnlYtu

J - - rg- , o ) 'Mitring gares uolrunn0:oo llx2r.J::Iolun!$u.tt uoollJt:etl0

n'ruo:otrou'lurilaifiririurirnl4.ro:rirlfrr:o"'urirriruluuioeiruuan ::nlU

a ,1 e ) rv v
n.rfl1n't10 noTUUU.t touf,? 13oa.td mitrins sates u"r :;n6'rUn: z ntl r .!i - t - .
riui.rr:1iria::o"r.rrir6'ru1u:J::gnrnirdruuonrJr: g 6n{uf,'rr:1drio

-!-l: o"uli'r d'ruuo n r:os{n'i,')d'rulurl::ont !

A Au "y ,
2) ulutou-ttrDtulftutl{nouo

. s-- t -uluiJt!oLr:.1:.lu!anB ita[!ou1fl uu1u1]1:ft:1u']1{ Itjuull{JN
) e a ' )- a - .lr

t0u'2lJ'BlOn?lntYtlnUIB,Jt:AtJ',l1rn ?Ur:Or.t0frqnt nlul l,lt0Yl1,Jtou?1,r?
) a ) , Z ,o i / !

!t:ooluLu{n:uu'tuut tilyru J!tu\tu1l+Ynuu llo rnulluu']n., lo]a?Ll: !outllJ
L)

olut]lu.Jn:l]ulu t:o 2 !r'tu
tJ
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urnh:a!o'!
tolr:1nlnh damcr.nenh

lr"lril

duintrnnJen mitring gcte

iargrruruh

i'tnfi6
nl

u'nJUllaE!

araLntnr]

e"lf,nurl
.-i.

ilr:,- '-nhl

mitring gqe milrinq gole

ias*tnrnh

td;rirls rAr

lEeu!,lfi*,

r-- :'l+

+(- )

a!,r'l-iositu nR-

ItJi t.za foc* Head and Mitring Cates
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J)
l0utfl:0.rnru 0fi1n1r t:
TLUUU I'

)- ! to
eMtu{110 2 yn{ lu ::rYlfl tyruu., Luxlru!::oiin

4) Falling gates
-,f,-f-.r-trLtll{muoulTuoYlluo tounllBljlnunn l!uau':1unlvu lolJuno

- ! tv
rilulnurlr:alllr'ro Lx0r f xu:.lolujBnul touln tl.ul:Yl0t l,!nrJot:alv{t'lt-- - - ri- - lJ

, ) ,sex 'rryt , rl nolt1'r.rrn:n:r uounllrl1lr r:otturau Bonu.l [!lJ l!lu:J::tYlfl Inu
tl

5) Slide gaaes
r,a-X....1

tljUtl']UlOU1ruoUn1|!{tLB3UU01{An !U:annOaxA (grooves) titr
r6urn-ryru:;rnuro., r:or!muyid:J :J::oriofrXo:diuruuruiisir,l
lirmslroi.:lu1n:on1i !B r:rnqrra:B'ru n rriui:j::srlirm.,!rhlln: r:o
! a ,- Jrgr - , " \ r y -nu1fl :01,11 rUllou lro610u']uuuulr !27r!t2u1:oo']lrtxuou1ru'']uu fl 2LL'l

y ! rv
U::0lo ''l UYI.I tl l{''l lrL'l1{U,U! mltnng gates

$t
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nm?l..tuBrut tavoonlluu:vuunr:fl {ur
(Planning and Design of Distribution Systems)

z.r iliurruriruarranlri
,-vd,nu' J',truu.rrrn!lnnTf :r:JuL'r0,rf,1n u'tnf,1u:un1:1'tJtLRB!ta300fl

,:
ru.rr.i: :ur nr: ei,: rto.l Ia:.rnr:ra ::rru In:,irrfl r.ll:d'a.rrirurnrirr

L,]NBU
.^ x )) L -

1l t r'] tul{.t Yl t nfl ? ?J0.J n n11Tal]t:Yl"tuu 3 auofl0 :

,- ! )a
- tlrlt''t ll']nv{troain'tf Ln

.- ! i-- rj5rurrudrfr d'a.rnr:ld'rirnr:ta ::rru
,- ! )- , ,: a -- Ll: !'r E[1{'']mna,tfl,t 0''t nltu'l{'']lt f 0y't.3111 lllYt''t n1f a fl!:: Yt''tu

n !.1a e .e2.r.r tlrr loru'tfl ino{nr: li
A ^ - t, ,- a e .e! ., .flff nfi{ouLlq.lLLo!noflln.lo.luoa.t lltrlt1lun1u,)1-[I1n r?tT13

,1, .l y
flioaio'rfluu']!1untff1ua-rvl.rt10.l?t! Luolllttfflinn: Lr':1ncroaT4'tTYtfl!ff1uu1

vf r.i , , a X- ! n" 
.,, Yr,,

u8?]JU [UtnU.rfl1uo1.t ] 1A.Jy{! mn1tunn:n1uU.r0Anfl.N !:Jr.:.lU t0U'] t'Ufl

--! -,,aTn'rn Ll.louv{r[0.cnu{'IlJufl ?[1J:tnauau0lut unlu?1ru1nrfl{ou1nu
. - .tr , e a 

n 
Y o ) a

[u:lnnTUlB.JlJUlJUtrS!fiO?11',] LtJ nlv{T1j',',rOU't'nt0:t14U1tO1fi:Aa10fl',tU
aa v - i . J-

[:.1lo 01n1:Yty{trooulmnou1 lt t!frf,'tuutla?fl.]uaa nrtn luur:u n1,l nl:
Rlutil (lrsnspiration)

,- ! ) x a 1'
tJt u't ruulYln rutfl u Lu !ou n''r T o'']lJul0f, aoB'1ulJ0.:?t!lJn'']u1u

; ,. t" , c' - Y
u.r n ul nYt€yrt1u Loua nlrt ni:rrn1tyroR0.lfl 01J100t1r1u1{ ttn!lJ: ul rulr']
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11fl[]tdtJ tu lounllf]''tuu't10{}.ttll6lR:nuan t[n1']nu t],{ r ']:1{to1., .l lJ

.vv - ^ - - y, .^ x )
a.ru [NrY]'] nu ua uND d''] [tu]$tu! t n1raufl o nu o {uull t:.J1nru.r11fl Lfl uc t-i d i a ^- ) r ^tu tou n1: o.ruu''rlan'yrI?tfla L 10 [o n i t! touno J tuY!t 1u n,rufl uyllrl10: .i

- ^ Y, ., - Jr vl'
1anfi 1Ilroltlll]rLluy{tm Lt1rlulny:3u0u n''r:}r0''rTru'r t.r}lTtuo Lo Ll

: - X ;a c e!,
U 'l1l U n 10.1U ''l Yll,{ t LtYl.Jl,1llOo RAOfllutel.iy{n

- _e,
uluu n10 J10 0ll14{nJ$lJo10ny{t

:-
rario fitiun'jT "transpimtion ratio" uiariunl66nodrrnfi.:''jr "water

requiremenl of clop"

lJ.lJr-lttrnfl16'li1n1tmoflaJwt transpiration ratio 101fi,
9,:

o'r.J .l Ll o J0lSut JlJ't,t dl Jtl

fl!
1i''r 1fl1ff

UlUln loudU 0{010JO0.ln ratio

1r11Ulr AU

1r1 I t'vio

n'')

transpiralion ralio

422-1,133

490-1,1 I7

422- 679

246- AO4

453- 973

800- 1 ,100

1r-'t 1 Lao

]J',]1

,^ta
lJ:U rruu.rYrfla!10 lo0''r n nl:yro R0.3tuuollnn tuyr'].0ytqt 0

,!
rm ruu llo LqY]'] {!n uqr., 1610,3 d n 1ul{lluan nn']nu on uau0300.runt:! ^ x 

lu:larrjanfitrioudrito:kflfifirfu5n::|,flu (evaporation) 1J0{u.r[flo.1nrljr
e y, ,- :)ao qvt
o ru rlr ., 1: :uu [uYr l.JLlfl ugl Ll T lJ ] rulllYt],iloa.J n1 T ltYt.ttl nnera,t: 1u

n''rr::Iuu1a.0ii1!uul]n.:lnnfi fl lir1:16':u ratio lurio:naruriiu

: - .')- t-Z - Y - Y ) r ,Y
U1$Unla$llYlVin tAYlJilllOOflaOalU1]a.r'{A+U.lVtUnlaJUlYll:lylU lLlYl.rt'!ljo

u1xun10.J10nlr l'tJ x!o1a.i?{?{

0rruYrrrnr:i'ln

.q'ia.'
ralio Lr Ei,tt5unil "evapo-lrsnspirrlion ralio"

^ '" )e
2.1.2 iur rn-60€nrr'lirirnrrna rr ru

Transpiration ratio xoJfinrfroudll:rrJdtul 16'orlrnl,i
Lt roY ,z t!

1a.JOUIi101n1fl lrB n0''r nuu !un1t Ll lltlnyttala 1{''rsrx]1u llJL],{11t
t. A i ,.e^ r )A . Yng"

n'rT t ?s&fl n fl n tl.l teloB toufl yra t Lo li T: [unuilnu'']ulrf, ua no'ru

lfl :T !qsriu :.1':^lrurird6'arnr:lfiienr:ta:J::rru6*yirn-rl

-JHnn- tunt6audnlfiuu
19 TIJY] 5 0.!0Judr1.: o.da.r

a.[]ri 54 r20

In:. s zz-zea
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,- r ;a
r.l5l r ruri r frff r da .: n r :lfo i.: * rlilrrurirfis ruurul rr:r: nr::;ruu

L a r )-llffinlt't16u1l1ll[!an nn],ix tltu lTtn'tY]oainlt [ty]1nlftalT:yt.tx
U a 3.ir, r

fl rrlun1:Lf,n11't = 1 s.u.,z')t{ iitlu'tu0.tu1t1tflRi t! uu111?fln 1

y,L
!d.u. 0:nnou11'too ttJ [1:1ur,tn1:t;tuuunSn1't:']suuuu1Luo]taoIt
tuilu

siru:-lnr:tn ::yt''ru!fio supplemenrary irrigarion d.:
, Yr Z X , A )

flnu1 tla 00 ilut{uu I rJl{fl tulrl{.ryro n!ult!nn!fl nflT0t[:.Ju:.J13 tuttlLlnv{t
- c ir .- ! )tuttY]urirt0 r;yr.ru (effective rainfall) er-{riq r.li ur rurirfr6'0.: nr:b'rir

,- !)e
n1', t AU't:r]lUAT ., n.lqlA i1,1 n etlective raintall 0ani-lP!: 1tUUll4qoJn1't

tTnl n 1: Tnut:n1uo.J na''t t9i1.Jou

o'tout't

ot n nl:7rooo.l1ja Jfl o Jtfl tsYrluun?J n'ru5a ::yr1u yt.fl . 2493
. - i, i r,,r.Y * - . g

lJTlnn tlTl1olaa1u r40 Tlrri.lan [r,[u'] r Ll toutuunlo J'lonltx.JflnuNo

1,1,21 n.n. transpiration ratio laililxord - aso iur ll]d::tl4utta:'ti

6lluu:.lnjur = 4oo 11.u. effective rainfall = 900 ll.u.
- : , ,- v f,-

11n dara mJijraultfl'tl-l1 :.ll u1rulr'tYtna,rml [9m1n] 5Ia 1371'11.r

Loolu :

i , - .2.l{1flufl1lar1Er0[lujrrl]luo = 1,T 21 n.D.

transpiration ratio = 850

oJtru
X - ! A.q,Y.

1rluu n la.Ju1Yt L5 t llYt.i'l41lo850 =

i - X J.a.g
l{']Tqn10nuln LT LUY].1Llro = abo)r't,121

1 ,121

n. n.

= 1'029,350 n. D.

= 1,030 oi'U(!::rur ru)
xdorijulj5uro:rir = ',030 u.3

iorflgn rrudnra nilusul r tlr - 1'o3o 
= 0.6a5 u.

' 1'600
lJ1U',t lYt: tlvrutl R3 t ?"!3J Ll.[Utl Bnl{',] = 400 3.J.U. = 0.400 .

effective rainfall = 900 .u. = 0.900 rj.
- z .^ ! ;-
ai.lriu r-ii lr rurirfi d'a.r n1 rldrii nr r r n l :riulq r 40 iu

= 0.645+0.400-0.900

= 0.145 l'.
i )t

noruu:JTlJ'ro:ll'rlraonnl l t1yrln11TflrJr:rruru r 1i 1r. r+o fu

= 0.145x1,600 .3

rn. d.eirrdt
,; .

30; $rD 6 0.iuolnn tflfld a.r!a 1

o.ru'i slooo

In:. (osr) sz r,zsa

sirriraiaoo n:oinr:riaair.l

r"dodrin rrunnrio
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x )e
ootuuljT N'tot ulYtoa { n11 tlYl.t n']: a Rl]:3y111{ut{u'] 1 Lt Lk 1 lu1tl

0,145x1,600
140x24x60x60

3
0.00002 U

.^ x )b
I !.r fllu1r00.c nt't [1Yt''r nlr IBtJT tYt''r1r u.-/'t1{1Ytl tT0.00002

ren. riu{'luri rod.rxe .

211/4 o,fi{oaiu a.riat
r.ria.:'l ri soooo

h:. zr z-r r s-s

rir vrir rr-a o a rl n: nin.r: ria a ir.r

rntio(auav'lxa':nuusl',n4ai-

dn:naairl 1

itiunir "ronr::uuu o{l rsrJqo"

z. r.a rJ?rroru:rdfio.rd.rornuririrrien-a.iru1Jrirnr:tarj:cr.ru

o1rlln6n.t:drli1o, nu rlruioornu-rrul rirnr:rn ::vnu
a Y e a , ! - Y, ' X ,:

:JU$!n,J]Jfl nv{luuo0nun''rlllofl nanfl il{t,!ra1!n [lJ f]Ra.ifl .:u'tLu0'1u13
! ,r

10rr1,{'rnt:iTU Iu7r1[,uofl .0u1l,an [fl TJnl:tn ::Y]1u [[n:lou?illrjLflu
- tr x ,a

nflonoutrTluol (eanh canals) {JI x n11Yt1r,u fla nflna,t (lining) a.rnu
z L a z x tr ,! , -u't:15 B0nn1nflaaJ tr:1:q:uun?lulQ:tlr8flnu ulll'raulnlu

}1 6.:u n.r:.J n nfi r rirrirrr rufi fi rogo6u rurtrJaruoao{.i.ru:rdrualrn

tirfrty z rl:;nr:60 :

r) nr:iJGyrAgU I lognt:1flfiU (evaporslion loss)

rilu,iruruirdarurl1ul rl,{:'r:n1:t:rnrralrlorndu
r.{'r1*1tuafl0.l

a !.
2) n1:gqtAudllounrti?iu (seepage losses)

rilu6l.rrurlrfi negu1ul lri:13i1f?6uaono''rnnfl ond,r

tfroor n
- z . f - -I

- fl17?nlUUl110lnu (qbsorplion) {'tN n0tInO11lU'] n
. f ' : - Z t.
ll.toBl.tt13J n0 n1t n.:1r1 rlrl1:0uo tnfl0.ltlx.rr.]t nanflMT noosrJ'I{1 L'l11 uz-
L0 1n tto}lR.tnTnllu absorption i:SOUoUfl.I

- n'n ia 7n o a t 7rl d a,t d N @erco t at io n ) 4.lrfi oor ntir*r
ao nnr nnna.rR ll a"rr.ii ouL!o ni.rxuia,rio.rir.rlurilo6u

seepage tosses tiluntrerdr6'qzarnltIqtf,uill 01!fl Rar
, Y - ^tlI:iI11{nl:fliu'l ltfl: nX:LnOtUIl n n't'r evaporation loss OIIUU

- ) t - i qv^ ,. d -X - J X ; ,

o1{Y111U'D'.IlJt:OlJl{'] [OoU (water table) agS nflT0UrUOUq.tu'l T ?1..1'lt{

v,rw,L Z^ ' .- - -t-lU LCIYIUATOT'I{0uIUUl ntlR!AUSnmn::OUt./'toUrJTnltfl'] seepage losses
-:n
n i:u.ilJl n

- )- Z c
Evaporation loss T1!nu seepage losses 11[noruluflnal
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, , ! s-
l:'!,1?1.rnl1fl .lU'lu!:Un?1 "conveyance losses" $la "trrnsponaaion

) -, ,- !.J-r-
losses" t.rujU).lMOrU1'111o IOUl n

,x ) , x ,x a - , xo.tuu nlJYrQ:f, .luT0''rnlruu''rx:0L?n11{ t!oTURflanf, nu'l
q--! a,
lrlul{ltv\0a !unntrufln Rnyrn[olJ01u2uYto0.: n'] T LlYl tnt:ad l:Yt'tut,

A t.. ,i
i't0antt.lB conveyance losses [?c]1u l[Otua.ln1n n1llO conveyance

losses tir16'urnun:lunr:mrur.u.urn:aanllulJT:!unlrdni1la.lIR,,rnl',
,rlA l3YtTl{ [L!n lr,fr 1r,']1 ni:1o conveyance losses tot vtlT:nf, 0{f, nu1

z / ,^ xJ
u.t ll, lolJo r1,{:T:q:uutyrafl 2'IJf, :o2n [un1tn']q? !tulruu.rYt0:fi .t

'Z - - p ' X
o'tnurjul$5au1.l'tutihnaa{d{u't IT1n;60''j1 conveyance losses irir

. X ' ) ) - , , !.-
rnTnuo,)1Uf, n?anu'ti''rulul,t .J5.t1nauuuLL!f, .J!Rnvrl lIunl:Rn1{'] 11.1

urirn:rirurd.lrJnnrh?ulins''ru r 83 irlluyi.J:euoaqnnr.:xa.: r :rrfl lyru
c., u t, - ) zql{n01'l coDveyance losses LYI'I n!fl1l!n nlA.Jl{'l lJutl:l n{U'l 800 NU,

( ::lrruiua: +.+ ur.)
X Ae , ,! a e

n1 l nlu ? tulj : uT tul{.t 110I J fr.J 0''t n ttutll1,1 l ota'] .t 111 t:Jnl n'r t
,l 'iTn t:m1tr0:uRo{ Lurlru touolau''r.roB tllu

n ?ou1{

riruuolfi
v ),

- 1'1?rU fl nr:.1l{1j',]1U1{n!01U 183']11tri
v o ;-! Z

- 9[rn? tIl[']? ?uyr.r rnI ::ruuus:1"?6!!ur,r n.cu16'2uiuas 1 su.

- effective rainfall = 1,050 UU.

- conveyance losses= 800 :J!.

2tntu-lol
- qui -0u1't1u01u r 83 'tu trul?un! 1 tu.

v e .el z
ou'rjl't liulYtJl,tuo

effective rainfall
= 183 'trU. = 1,830 lJU.

= 1,050 rJ!.
v , X to- -oo{g\ru1 tr.10u1t't?t1{u.r r,E30 - 1,050 = 780 xu.
i

IHB conveyance losses = 800 ! .

z e , z ,! -
ru r 1'r 3o:riufrand.rfl m ntlri lu;ox"in, ul ri.,t n1 :! fl r :yllu

= 780+800 = 1,580 lJll.

= 1.580 lJ.
i )s , ,! a -flo uJ ulJ: u 1n l B1Yt it 0.t fr.:01 n I u1u:a1{?.Ilu'[ n.] n1: an T:yl1u

uuur r li lu tes riu = j.580x1,600 1.3

l'rultil]ttflYnau9'

o,lYi6lrnulr 0.Ynutr

i.tllz:u) 76r30

h:. (o:z) +or.sso

iirrrirtrfiv 6u r:ra a n,ini

rioaSr': tay a v'[yii.i n Bltgfn ndio
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! )w , ,! A -uT afl o(1Ju tu']o:u']'noanfl .: nuuu114: BL1n''r1-t hJI1 n1:nfl ::ytTl{

1tuu1 1 tT 111 1 21{'tYt
1.580x1,600

183x24x60x60
,.J.3

3
0.00016

.- ! J- , ,Y -rji rr nuirfi d'orri.: lr nurj rui ar.r-roul rir nr: ra ::rru o.ooor o

u;-/?ulYl./[f (olun?au1.Ju) r;un1'r "!oRl:ynfi rtru- niotTun[ou

riair 'ranr:; (water duly)"

2.2 nafi11! (water duty)
saar :;LlLl nuror n61it water duty lunrura-r nqu 6orrirdto.:rir

) a ! f,,x.rnflu'ruo,r u1 1 uu1uljru1o:$'.cfl.c r lu 1 urirurrarlttirnr:ln:-l::mru
c I ) )ts
LUTUAYNllSiX1r.J IO

-zo.0uu t flfl1: t a nttflo,r n{f\'')''] u fluylur T !1121.J

- r.Jilrrurir

- ftuttlB'tfl.Ju1 [[n:
t a- i

- rua t!u]
nrfl laro{rirl,o{laRrryororirld 2 i;
-al)rn r r:iun1f rlR6r.0nT1Ja,rtfln1'r: Lu

flYlTlLOUno water dulv lill
: ![u1.1ctl!a11ux!1u10,]

on. rt.ri,Tf,:r6a&

o.rtrz:rnul a.rjrar.t

n.lylllu:76r30
1n:. (osz) +or.zre

. , :- { -il-lllu luullJu[6a(1llA.t (la!$aa3u

I A{ oYr.

z az!flfl1Ti = 80 tatnA: /$nU]fl nviO,/1U111 t4UlUOnU'] 1

. ),t,. ^ c l,hwnnLlfln o{.Iff., t tu 1 1u17t lxYl1nl:tnu'r3Yl'tu luluan [o 80 latflat
r ' :e
Lou n 1l ufl 0,tfl11a.tI8n1:: lui tlttlr lru n] nn1?'t'rrflnl:!
a Z .t,x..

rJfr'r fi,ro: vllr'ru n,: ul 1 uu?uulr.ro:.rrR.3 [1J Lu 1 1.1u'2utla1 ltTl]nlt
, c I )tv a.v! -xRllt SYt',tu L uar [o!1nr: a Lrullrau rru

rnr]1:: = so rorfloi/an:J1fl rir,loziurfi l,ra!riindl?'j'r
at i d . Z

T s,l'] i : u fi''] 0't n iiytulu nnBl r lrirt r.Ji !r n : d.:ri,rllj1u I ulilur't R'r
, q t )tov a.-!

LlYl1 n1:tfl u::71'tu [utu8Yl !ouaurT0 Lau.]rt n tru
'z n n rr a riv{o ziur iaflrT:: = 70 tBLooT

-<t Ad?[ft 2 [tlunltl!fl 6].Jfr110ntran1t: lultJ[u115\DJfl11xltt,']urton6h.,
.l'

ru i't nflrrrorJ nolrfl o.l n.J1{.ri']u1uud.rd,:ri,r}-l1u r u rurrar 1fiir nr.t
, :) ,

!fllJ::Yl1U LO tU 1 UU2ULUaYT rrs

312



a

A:
Tfln'lT! = 0.00016 R nU lflnlU Ct7 /1:.l1n/ ll lllJlUn.3U'l 0.00016

,tu. ) , t,. t t )r-
nLlflnLXOtq.iff.l t! tu 1 1u1m ttm1nl', tflLl:3Yt1[ Luruotl L0 1 [1

-z) !w , ,

Lourn:ufloirn18.rrarnl; tu: u.LL1a J1ff 2 u fnnm ,).).lrfl m'::
lr

a Y f . r,r , i re.
!n1flti:l4u''tuatll1s.rfl.t'L11lu r 1,11{)ur1fl'tl},i0L5Yt1fll1Tn:-J'r:YlluLlt

, i Aa, aq-!
1 lSqlutuamrn tUlUlJt n 1l10|,!UtU',]n rxu

1fln']:: = 0.0001 8 fl n!.rfl nr!cttl?u'rYr,/ t': !tR:01n41?,)'lrRr1::
IJ

-, J - a i ) , t ,t , ) qt,
ufi'tolnntuN ru0,lu1q.rR.r LUtu 1 uuluLlar |vro ttrr1nltza ::Ynlr

: ) z.lq r $li'rurfiafr i,irururiau uialfrirfiau rriu

1flr'r:: = o.ooo14 flnlJlfl 6ru0r /iu1fr/li
Y , r ^dJ.,Ivr:l:o:llu n]'tltflonfnlla.tta,rnt: lou 2 ?5u f].r'2T!f,fl.r:! rnfl n

d' : a )
LlolrArntilJfi'tolnjlJa.)1 rl 1unaunir luflutn ::rrurLa.s ::tYlqlYtu

L'11
6 r.J
1r?fvt 2 ttflojfl11a{lnn1::

.l i."c,' ,A
2.3 ditYtfn lrn ttlo{tdnr::nJauuurja,r

.)
n''r10n5an'r1:u lofl't,J sl nu ryr:1lll]lntaa':mnr:Yl!nt:LYt0unn

10n1T: (factors affecting the water duty) irnruadt.r 16'uri :

-fln

- t^
- anBfl:tuaou

-'ttQoLtllfl,lLl{''t:llRntr

- n1'It10nt f I

- !?nrn
- rrlu

.ru- ?trnl:a ,l

- o?1xdlu't !xt! R! orr ur.l'::uu-o la.lrilfir

2.3.r i
te ' e ! a, , ,
L0 nB1?ttn'1111^1trtlon:iqou0Ioa.J n] :u't I:J[r1 nt{olIufl u

cy! q.!E a ^yn1t lrll.rrrflit2m n1: llulY].I14lJolJB.JI{TTUOUU llnlytnrucr!ou'lnuololn
yr. , _ ; , !, a ^ dfl tnunoo{n1tul Llllynnl{ unnltuul,{5l}tolou2nu utrotulnqrnSJo'tu

,,t, -.-o Yr y , i . ,,J '
[!lYnnununno.tn'Du't tutYn nl{ano?u ryrtllo:lru ml8nnBtn T:inl BUlt

,'tr
tu tofnn I nuo'rtJauo liuf llf,:oluuanyl' [u [f]f .Jrntafl:J13ynu{u.Jl.1}rn

0liuRny{tr1l8'tu!1{01,r:B$mu},iuf nltyti'], ttnan [!fl'110.1!fln]l!0n
a ).'ut I .,

o8,l n0l01vtt.r.l LI['t lJ''] nYlflotu1r$f,n

fidu. 
-lnuaa/d

tylroo{ lua\t
88 n.aruullna a.tta.:

e.fixa.:9gooo

In:. ers,ozo
" , :- -"iDrlrl J }turta l!!a {nt:u [o: rdl]]J

rtri.:rj:trrs-ha rialJu-ureiadr
.)1nru9r
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2.S.2 00n14
r I ^ ,Jlqnoflu{ 6l druun! fl1']utrutll n?1un010totntfl ltfl:fl,! , i

; ,J& - . X
UAIJIIOn0nJnl{ tOU.ln ff JLxfl lulJoylf]lAo0n1l::tl,lU110Ju't (evaporation)

! a Za A
ufl; n1tfl'lUullaJHi (rranspiration) [?i't ]: :UULUqO]1U{ I nt'rt:L?\U

! v a a - z . - - l'".,'
10 J1{1tln: n.t : fl ''tuu']110 Jytta Jtno1l1rlJ't nu0uzuo nuytl hloll0laantT;

,l .,,
r!fluu t:J0..t{ 5l nqqt lu

2.s.e drdl{
:,, , )a z ) -.

1{'r 911{fl l1.t!.111JYlfl n !ULru d\r nn}^lt{i[!u :: tulutrn]r1
y y .tt _(effecrive rainfall) tlui:'iruno irr nnirffd'o rnr':ldfir nr:ta ::nru

6afrr effective rainlatt rl1n rlirn nrdrdeio r n r:1t'tir nr:tnrj::rrufifiou
*n:Iouniurirr ua: frr1l'irJuonlu::fl''j''trfii ni'rrl,{1; Rnrffu irtr ild
6'a.rnr:ldrir nr : dar.J'r ;rruia:60 lfi ''t nL6Nfi (reat irrigar ion ) irrlu

, a a".v
0,trLutll,{ot6al ff 'tnflJ0u1,:11u,:nn'] t1.1tdfl1'ttun tol''r J dl

- l-
2.3.4 dnU6Utr OgtU

- : ^ -. ) A".!'
NnE ;ruaourLll{rr}loro0:ff 10qrlnau1 Juu.Jlr1l'] 1l,lfl 'r1l0.J

..isl^)-t
! fl n-'r r :rt,duutl1]0.r L6r rl,i: lE n1,fu3[t,laoutfl u']10 Jn:Jn1:qEtfl uuT

!fl ':lmuloumrii6ra. 6n166wrn:n1'5::rfl umnfi 16u rdo6uursfio
t -z a ! , - ] J-a rr
riri:6rn.r'[rl'[oirrnfl5d r:;[.llu ilnfi'16u'[d'urn ueiur':gfrorir:-r6uolltJ

-: ou o ! " ,
losauu'rat{1'5:rl,1u i'r nr.r1o1{ Lo.I{ou 0r6raJ$.Ja1l1fl'1111!n1:tryrfluo.tnm']
: - - ,f x.xe' -
u:,J'r n$', auou6r''ru [lJo1u un9.]f, [unllaixan]T:['unut* tu tool't j n1t

z.a.r iio'ornlaonT r:rJ gn
. I - . ..-!

n'r: tl: 1ufluotl hltttj R ilvr.r: tJ 
$ 

n LxLtu:.10:Yt1 lv\u1! fllj T tYl'lu
J {,J Z | ,

rtfl l n: : a']uau1.Jfl u1tfl ua l1]t11tl n.ltll']: nnuu Yl1 t14 L Lllfl o.:u'l uo
o,, z^c .' jr rvY,, rs.l.'
n]!flauvruoulult f,.Jr],{''r:!fln 11f,{ q 01 sr YrRiot [ou't LIJ],ta [r nnla: L6rIJtJ,
3 - - - tt) t-- I . v i Y X
ul ln n I nu6t a., n1t nl i: luYlfl.J !6] i 1J1t'11'{0 n i: oa.it}'l lJlllgnL,l:Yl'll.[u-'l nlju

x . ry- ! . - )i e
Yr1 [?![ fl anl.l] [la:a]nYl't t1lLno'tYt?lt:.lTt? 110']o1u

x-.)^
n1'rn1nu-fru''r (dikes and dilches) tta:n']rnoi rlou

(land consolidation) rtann'trrfl 1:Yt'tut!!!d.td1uuAx6u (surface
. -, ^a.tv! ) ) a ! w

rrrigation) IUU']tr tlulmnnOA{401{11U.i lv{:13grUlflUU1UoU tlfl;n'l't1''l{

rrur:a.rdoir.uo.lnr:ra r:'n.rtru!rJdsirlouiolqr (furrow irrigation)
q wYn fl1uYl1tun1: lrullJ1nu: auau lo
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Y^a- ) )..-
L?{'r1:O:1{1{1f nOtt n.Jrvt1:r] n0,'l1J11!r1.10t0a:0u't.1ulr.3117t't l]1

, ,J x ,,,,
n]10,lsa,l1::r fluu tl_l Lo01,J 9 nu

2.3.8 nrlr,t nnf,u
a,

nl tLrJo nl r ufia nll [ 0nt ]ouat l 11lou5 i?1't !1.101{t0nrlunau

rFn 9 rnrl ilj?u firr Nitrogen luorn'rfli:yi'r 0fi;urn-!6urfioriJurlqr
a;a1u'trxa un3[u00u LU'r,r, ?rl Ixnuoc] nu[[uunnt t0J11i[1r0]rfl'tutlJ

- :f,{--.- - -r,r-Yrflrrirlihifitlf un:rJarniuh'}drir::r$uo.rnAu16''rn n.rrrrionr:u6.r

:iru rl : :vu-e n-r'r lfrii, x fl r tn'ru rirlfrri r r a.: t nar': : oi r o-lusu lu: : r ir.r
v,az

n1:tlfl nflnn': {}lu,t q at0iio0nYlln']:tIqn'ITll11fl1unf .t

2.3.? ?6n1rA{Ul

nr': d.sdrrn!: :rruirnrui6 Ltu nllffru1Era00L'10-l

(continuous irrigation) nlrd.li-ltilunr"Jnr't': (inrermitrenr irrigarion)

nr:eirirtiJu:o:.rt':: (rotational irrigation) un:nTrd.:rirolrnllrdarnr:

1t0.tlr! tl.r1u01., .l
,3, - , : e i - n, a'1,n''r,fl.r11''ro'].t.l onnn'r't1{0:oa.rn.r:u']u']nuou l rl,lu0unu

rriunr:d.rironoonmi:r 60,rd'rurnnirnrldJd'lrilt,lraLn: r!f, :nr':dr
x - x - , , Y.-

u'] 0't Nfl 1't!6ta.l n''r t 118{flr tuluo'],: .l n[:Jaa nu'']1.l0u rr1l n''r I fl.3u. 1,11n''r T

, d.J. r - U
rJ Rnflammlt{: atnqYr.J} 01

if nr : si.:rir6 uilrurvlnroo{od1.rudrfi n:iyrLn:!rr'ou6rrhrro.l
r a re

Tnfl''t T:nBr1 Lraan.]T:!n1fl.ru:00 't to
IJ

2.8.E n?ruirurrUuavarrurJ:vntYotor{lirir
qv! , cv! , - rg!

rJr.rrr1 nlt lrultR ::111uua! Liulaul ilJ:;tluo fia tTu't

1fi fi orl::Tunilrndso otir.:1: fi6 nrx'i'ru'ro*al01'l::l::uu-ora.ti1fr
IJ

Y -, 6 i 'r,u., "e.t'u'trlJronrfl lJLntqvi13!fl fl a INUusnrn c] [oYr0:11.t!on.1 t! t6r']1zu t!u1
, t o ) ) z - r-! - , s-YTfl f !Yr.r1rluYlB.3nut)lunun?1u,1tr1ryufl ttJl:1.1uon.]: L!l{.ron1''rl,.J lnua
. r - tri

TA t:Ytlu luno.rnrau

R?''rudlrl L!f,!nlrr :: u zr-o r a rfr1f,ir izu arir lfrrir t a.l r n
J a , )-, qy

rn::o'tLi0no1l0uf, .i Lro lx'[ol.luluf]11 ?'t !utn:.3n]1xailT!?'t1llflt!q Lt
I J, r ,r v.

rrR'r0: flo1lT lJ''l ruu.rYrfl.r LrJ tnYrT n1: Tf,:l t:11'tufl1a f,orjll'to1a,ra1fl'tt

,n :lyrlushn j rriuaoo.rri.:dr rJ::9r::rrudr riarioir gn.r o'rld uia
,)1,,-

lu La: {n1 .' tn t :yl'tuyliSt o luun: [!fl 11a.Jrnn11 !o''] n1''t nql
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- , u-:. fr : r:fr oa1,nd'{T h[rfl Lfl r Jnlr fr o?']udrtrrruttn:orr ::uu"olunt:
-lJ

It1rltt610uT.r Lo

n :r uir ur o u n: o rr ru : : urio r o.rr.r"1frirfi rlfroir l a rt nn r : :
aoliau a in3rfl o.toa nlirriulu:!:rar nr : rfi ldu:ro.:rdodto:.1 : :rrulurro

,- f Je , r,r.9
IR5,rn']:rro1l'5lj1ruur140l0.rfl .J LtJ tryrwr!ouJo.rlrlt[ou rti-r

, ) ai )!LntJnl:tn!::Ytlt{LlfiJ't4u.lxruarr.ruuo -200,oo0tl
, ) a )v

tu0YlTS!::Yl11lf10t1AUt too/o?J0,]L[alm{r4uo - 140,000 [f
rirvuolfrrirra.ornnr:: = 0.000 t 6 r.3ziurfrzli

,!yn{oa.rfl,r}r1Yl,r11lJo =o.oool6xr4o,oool.3ziurfi

= 22.4oo u.3 /i:u]i
,2)

oiaur6n zo fl rJ:rnnirrflafrtarl:;rrululo:rnr;za:h:rrurvi.:fl
; I -, ! ), t

t1,{lJ,1ll.l[rJu ]60,000 [, rroll', N l ruu-N1fl JYIJV\ o ulfi.tlnlnu 22.400

lJ,"/ lutt1 AU ',t.lrolJ

L1'{'r't:otBut anl t t luri 22.400
160,O00

= o.ooor4 l.rziuefizli

) v , - f .{irau n'rltfln113r0Nr n'rulrn Lx ltrnl: ? r.3 tnt inlf

2.4 nltn?uft ianltvI
) Xt ,!. - !u,r-

rua{n1 n1rl ltrltrtr]R1f 11611 { .) uLl1!]runl nq nl:tnu'] ['L] LTlJl n
. r-u-! i tr , t-!

rnunl'rr.i0'11L11r alnr1tuf.JLaBt011 6t .I Jau7l,t.l toq t n., !1J lo:1ro1.[JIJ'
-!r, .! A " -, )- qvZ

loaotaur?{t13xut llJl{0 ln a.3n1tuuYll6n!oanrmnluqxn'rt l't 1{1[a:
- t.-,u-! r,r-^ , ! -,lxenofl tlul luttnH [tu't LtJ txrnon'']:[01tot0lLlJ'tuutlRttluJ1r']nu1u l,o

flufl runln nl#u:rororirldril! z riu
eA A ', ! Y c. !, .,1t{ I i!O0?1A1qllla:U',t lU0']U']6r'].t'l lllunTfl U']nt10.c!']o

) rv i , s < * Yr,r.
(national resources) S.rn:f,.t1u1111'10fl1r'lltulJrtluru,.l[o1:[a']u'ltUt!

df . h - <. -nauIo't!a1{ 1fr01n:ntulo unr2utuu.].Int .rilv\fl?lt Jtlyt[gt
, t-Z ) i + . , ) tt!l.t n1, Llu.rt1401r't [nf][[n:r a 'r! Lunu0u1.rou Lunt?L: au (do-

mestic use) 9fl9

aiiru 2 n.,urJ?1: io:o1.rru1o r lfiil1fYoufrro ureifia;loounnnbi
d ,.1, d, ,i" d,.

rv{unLYnfl iTrlu n1t!un1tt}{1:!fl n0:oqfuTo lr^Ltu{t lytelt:Juf, 111tu},rnlJ le
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;-l-- jJJ, a ,E gf a.arLnnlld;ruay]yt flny{flYltul,l n11fl?!n fLfr 2 idon1.rfllllfiutnrnTt
ri o drurrocir ta rranl : 3lfi'fiuro.o

i , ,l adX r g . -..Luyt0.J numur[1qo fl uu: ruadl.rluAa!r]ou=u oltrrdlIilr-lluntt
",ui - Yn,, o ,. v ; AdX -fr'')LnrJn'rT ltulrrnt nl':00flT tul Lunou0:I Lto Lu?ia.rnufr ilfiauu50y , ., i-

1no[fl m{u1 o-rLlluytT i0!oa{fl -]1lfi 
8u-t,l tni!61 tumfltulra10.9 Ttrylfl 'hu

d.ltl.,lud.ti'',ui'',. 1 fiilirurru,irrio nrrnxLaernlrl.fi'rlila.,rnuorn.rlri
w Yqrir n-utrqruufrrn'.1lu::J:r ug: o-orir n*urolunl i_orrit or lqu rdrr

nrura :3m1rr'[6'fl fr.:In:rnr:r]::ro-orirduTruaiilrl.::":;lrurirraio
:'-, , a , Y , I . - ,-- y J, u

Y]a :: Lnul,llLloul nlrl 0 Jfl .0u1o1 J j 1o.n.D*fl :rfi oo.] n-o:.lTm ni rfr ei,:'trl

lf,rirnT :tn:l::mru

nrrnluouraRl:ym6oouounr:l#u:toyrirl#tirdodnnyrJan- '- --:-il-
rfiudu5nurn u,r:rcr;roconl{h?liorl:clurrilunrrr rc anrlrndaotrii
tuaEodrfil:rr{flo

f,
2.b nlr airfrn ro{TaRt:yrfru-)ffuntixa :y tu

., , j.
lAn1l!rllUfl'rl]fi'11.[''J Lo 0] n r.J 0,uai n ''t Tyloaa.0L[nt n-]: ff 0lJio

, ) irv-t ) ^.. ,a
n0lrY]0: n1$1-[on11aiIfl n.r'5:[y{a [1nu tfl t.ln1'rTfl !T:r'']uyl a:L!o tB a.J

rC
o8ia1flur.]flIa.J rnllloflo.rttat nltffo:J']o t1.{t1'o tfi:.0 n''t:u1.uLlu dara tunl:

, ]Jnll{'t m !N nooJa1ffu data 10\r [fl:.Jn11rfl!53yt''] outff5.tJ!fl5atln?
vAA)afa data 01flr0nnuouyr ffr1y{lt0,roufllot nlfl lnii!6u.ln ra.l Inf .Jn'']T

, f -,. ,v
afllJ T;11']uYt 0: Ilio tvl uu

---?---l: r, t A ,:fiu1'|dlnoroultflu.tlo{u1gnl{iorry r riutrnt{Iuaitu.lltardo
tsuunura ryfltu 6onr:rtdttolranrrroi{lutllf,Iflr{n1? tlio

- f,.o
oT?nflaunufi'r1Ja.rTa,]'tT![o yt tr1qnl:.]T.Jrtzul.t fltaan!!,JuTtL!n1T

d ':rir ro.r I o': r nr: r a rryrlufiu rirrunro.rnr:o:rosaL 11nIilri110.i
annl::uan6ii.rriulr n6o:'1ti'ufi1lrfi olri'nr:ri,rrirl6'ruafl uUrr[ai.r I
^.^-----&-.t- - I vu.^ tv - . 

u- 
.uannlnllufr1Ia{Inn1::oT.JmBau']o to txuu,to:r u data ff1nrufl.rvlr=:J

l , J -, r ,, 
"lo:.rnr:rn r: rr ufr o g rilo ly ri6io lil 6 n frr u

o e f , J-,. ,C ; i )
fl 'rTT tfl :nn1ttBIJt:yl'tu?tHjo Ln uu tNayl.tl:Jruon5nlT;7llu

uairi11o.,rar1t3!r#r o:r:rl ir:rrurhnslra.rod6'oIrt.lornuririrria
e I '. , ri ' - - : )r.11.Jl Lu 1 n1 TTfl lJ TSyn1l5,rryt''] nuzuafl 10,:1,fl u']MlJlllanIfl :l : 3yt11_[
, Z a ' ,! A . i.i-. - Y .

n001nuu0.cityt:1u?1Lt1,ulfi tafllBlytuJl.touu.tl0.rIo.5.JnlT!n :tyt.tu
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8r8

u$p:uur4nuurrglLfTEBMl (spu"r SurlEoU) no11n114ft u G!!1fl 91tl ,7x'^.2'Y
nquh,c&ffrnlrounnufccrBgI,4 (qruueqr uado) uF1]LrttFlLttaD]@ut,

F 7' ' : 
I

55
ULlt}ENUOILLUBEI:811 }8UUL4IL

nrltLELr mns6rGMmutra&ultr[trrE$Go uunuun:ueunnuuu'uttunLuuLlnLc
- lal F

0ltl BLEBLU ttLtlT EFGUU 11$l1l,t$ l,tllllLll:g tIU tr L LU C I U 1 :Ll M1 ttGlLnG
? 2', P7 .! 7 ',

!LuL@$L!D0pLl,LpuuLr!TGutrlL.EEBI.lLpnErTG^lo:En uonEalr{ 
^lr^erB [- rufl :rTttrlu:rnulLrLuc srfi a@tL0DufurrLD:ufl ttnlLGTE ltllLtlcET Guu
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LouYtl [1l flflB.tfl.ru'!r, 2 nuo fto

r) no0{6u (earth csnals) tiluonalfilo6uuSonl6ulfrflul:Joaa.l

o.rutrttxo1

zt nao.rfinJ6on (lined canrls) rflunnordrlo6uuioor:6ulfirflu;r.J
--;:i,ar,rvo,,-t<1flnaJ !ra10'tor.,r'')flfla ro'2u1non[']T ?E',u L! L0lLll$un0 nfiaa.ra nnrl{n

rJJ'Zlutlui: nfl''t?rnvt 't:ad,'r,u,tt ,/t ) tYt']l{l{

z.z rj:vrnmaoo.rd'rdr
' X d ' v )tv

oRaJdrul:.rxnlutlttlnr a1nIunaan0']rJRnl, :tln:rrl']Y] [6]

o.roa tr-lu

r) nnorrT uluqj

2) nna'tuunuionf, oJfl '111

3) flnoJxou

4) nflBnuu n{ou

2.?.1 flao{dlglfitJ (primary crnals, main canals)

fl n a r fl i ulu rr r iJs n fl a.rd I o LLU n nT n rrri rlr r i a u'r.:r urfi a

:-rnlrrhtJlurroInrinlrn0:lr!yrlu ufo.lvrnooo.:oru1ur!o:do.ir")-ni11il
t-! ) l, a ! )
L$tiioyrrfl.]:! n rm Jxxo lur,lo lflt {rn'rr T aruarlnT!:l n nln.JRT[aun 7] 'l l}1llJ'- -ii

Yr ,) t
1a{ Lfl , {n.r: 1l1:Jluu't Luan0'r!u1n aSan0nu1Julo lur-llYlfl o[[a!un1''1lJ

dr6'qur n nir o na rd rrir r.l:: rnvr6u

luvn'::Jfr :j6 nnarnltrluqji:lilsi.,ti-rliurifir66udraqjrh'rnaa.:
r ./. -, , C r , ' ) -
Lou0t:J ua ni''r n!'],ru11.r{Jn1ujlllll'tuu Lornnl:tn!'rtYl1ulll.l.luu'10!u

nnalfilu lu llttv{Il JR''tutou 211r o}l a1u R't u n [0 ufl:ii1Jo0an?]'litl.I0u')
o :- ' ,t a. rr,

u5aso.rf,slaruri{'rfi 'tri n-r tialrri'ruoirlodsirun:uzuun1Td.:dlna.:
z, - , i ))

tnrnn1:!nu'5:fl1uul.a 611u notlu']frna,rff1L lxEa:x''l.l0glJuv{ut1{.lE.l

Ytflo lurrnla:.: nr:

2.?.2 AOO{llgnItOAOO{4]n1 (bnnch cAnals)
.,1 i

n Ra {LLl] n}l:0fl na{R1'r''tttJuoflo nrtuj n0 a n 41fl fl na {fl''lu [u llj
)-!r.,U)- - r f r, ) .r a: !u1 t F uYt0un?1n12''rn10n tal irn:{ J Lurxu''1:t'li:?1.lnn0{fl ''lu L11 t.,IJ

Alt v)' a
r1,{uIuan nRa,t$un$n3fl 80.:fl 'tlJllJnnB8EIn:']1u1Yll1ut0u?nlJnR0.:fl'lu

, J r,, !r. 't )- e
l$ru rrlu1flfla.!aurunfl,J r.[n: LlJffJu1 tuunv{uYt6lul1n R0a n louo:.0wlrn
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aJr
flnantun11:onno.lfr1]nu lufioui:1jonulnn$n l'u T:fffl lylu

,z -n!row-'r: lu[aTnnlr!n!t!ynl{tJ1fl n lnllfl .J,ou?tynqu oaofla.JuJno:"[on

(west branch) trn3ana.sllun16' (south branch) 10,,fl aa.Jrfir-fl {d,r!flu
nno.rfliulxdxa.!1ai,rn1:rn ::yt'tu:.]T in16'

2.7.3 AOO{e0U (secondsry canals, disaribualry crnals, lsterrls)
.,J

ananqsurilunRB.sfi LLun0anQinfl 0anfl 1u1rq]uionao,rnrze
.i - x r ,, cv ,2 ) , ) U ,t

tl,i B t:J1{',] I u f, i LltLLn},iu?t!yr''r!1l R n{ { n na.J.tr0uRT uqufl?lJfltl au [0 u o.,,in!,)
[B1n nBl.UB U i31'].C BU lJUr1fr.J I tr',ULO U 1n UNU

01!i ri a n a Jna u o: fryro ri.rrir rrhgr (farm turnouts) {.:1irflu
) , !.el a ) . avt:u! dl t7r0fl,ru1 Lvll,{uYlryr']:'tlfln5.0yt't L0 2 1trfla :

r ) rJrioufroantrmiarioirrrhur ufrrbirirlrnr-hyiul:Jur6u

2) BAUU.laA nn'l nIafr nu1r1''lU] t?1Ou-t (farm ditch)
.w - 3r,,c.J.,i , aa),ir.! a, !a-^[ui1{1tuul llJfl.c lxl,ruYlfl1:unn0nrr1t,tll{0 L}ll{'It},i': n::nlum?n,rnuo
,:n
1JU

) - ,:
fl fl 0nfl 1u tfi llJff luuunm lufifl 0.,{au1,1ff1uf, 1u fino.JiD'0utx6hu

.' L a a Y i-.aw zx, e0:uunaan01nnn0{(']u Lxorl'r.ttl.ctou?fltayt.JBB.J .tn Lo ,}1nuualtln?!ta

,x J .,1'^ r
L lr o (.r1{1Ll n 3 fl,]l yt,I B nytuY] o u Lullj0 lfl: Jn'']:

r .d -)nl unn ntlltunl0nooltot 1!fl0nlo!nauun{rnn0n5au
U, LA .

fr1uril{runoanoiniful6urriu:lo.lnna.lfl 1ulxqj rdlr

- R8o.i.rau I R 6anno,rrousrud r d.:uunoonnr.lrtrllrr

(R = right) 1Ja.ronanfl1ulu qj

- frnB.!tsu 3L 6onnarqausrui e dluunoannrli[.t
dru 1t- = lefty ta.lnno.wrulr.r ry'

).
ttoulnyl.-dr-u nionna nt0u ni tJ r: u:y]''l.i na nflRs nRiulx nifi

aflo.c.rou$unoo nxl rdlr

Right Latera.l at KM. 3 + 250.870 60nn0Jioui$uno0 nm.t
l- . ,J
n.ll?T10nflSanfl 1U !Xtur nU. 3+250.870

2.7.4 flAOltlUntOU (teraisry canals, sub-distributary crnols,

sub-lrtemls)

fl na,,LuJ n$ouLiJufl na.rxulordnr]l$un00 nm nnR0.rtou6nfi nd.,

rfi aiui11ilsi.01fiuridufirvrr:rJanviono*urnnourfun?xn!ati lu1n:.:ne:
) d , .,.:xR:J::yl1l{ttfi .0u1{{n!Nfl Ra.:uun.rBUrnlufl luLt ln1!nlu'trJf1r1fl
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T a- e ) , aIo:.ln1T ofl 0n[[un{0uuanurL:ttnt l_tlytlru[6uxn-Lado,txou t[fl ,ilru1
fIn0{1'1.0otiuufr fl ,t1Jo.irlJo[i,11i.1 IO{ -U

) a ) a- l. nn0nsdul1l-[nntuftf,0.0LLU n{du Rfr1u n'[d Iato:[[unSony]1, trn

luuui o#rso.r.T.:rio.,ono,irau fil6'
'[uooo.srsnryauaraiona,rri#rfi'n g rrtlnoon1].16n tt6in.,riun

'ir o na iuu n raur,riur6ui n-r+

_--.< 4ntfliuotofloo{ugndou nt n8fia ntduro u 1n-ufr na.3q0 u

[liu

- nno{urnqou lL- lR 6aflaolton{oufl.ruyi r dorrnoon
yt't.J r.t.t {'t u Ia .J n n 0 n {atl lR

- flao.ruun5ou 3R-2L 6onaa,rllu nsauff1ufi 3 djuun
L

0a nfl.r.r n1'tT1J0.lnao.05ou 21.

- flf,o.illun{au lR- 3L-2R 6onao.luu nratsrufi r d.r
Lttun00nr']{ {11',11J0.3n Aa.J[!U n iOU 3L _ 2R

j
'5 a 0100:L:u nTafln0\tuu n6au olui:utm1n1a.3n aa \rqau

doao.,uu nrouuu noo nui 616'

-,""2.8 Annlt? t{tt ?na0{al{ul
n a-n d r tYru ra .r nr: rl.Juqx n na.i sioil6a 6a.:r,rur ur rlv{o no.rad u+rur

1-4.- !. t ^ ) ,! y tr, y n y,.rNt:oll?tuol.a .lItflo1J0,ll1,oti{u.t1lo.0tnl rfl T1! r:./-o 6i.0li10 o n nl n o f,a.Jul

o;1nnl:lddudrnr:rla n1fra;orn urio:rirldueilrurfi u.r1:#udorufiruEi
a"nlrr*:ralnfi ::rrao-rriatjd

i) al[r] ii.iltu.::x'jr.rri.rrmlusarf,iuririr o r: yi ur ur ru.n tuu.l
ooa.rrruluq'Liloio"oLa1!1 01srr.1un.rorrn1frsruio1frviroornrnjrirmnn-

aoryirdorri'r16' 1::o-urirlfnr:1616ro.,n-.o.uuor rr"-uri.lfnr:,6rfi
luonarrrulu oj o;rflufil:iro-ruurg.raoro lo na rrrr lrqjy

lurirroir:roro:r.rnna.:nrulnqjliuuaa.flou*hi.,16' un:nfl a.rBiu

1nq'o;fi uurrn'aro:luru}]n-urflu contours ra.rdud drrruurnna.lqau
oirr j a:l.ladrLun'rufiuriaud.:flllrfl ufl oa nuro.r nrru fl lor?.r ua: oru n6
Ltu?nflo{s'ounsuu na o nnr rf,tr6u rrio.ro na tn.rulu ni

. ,y
?urnei.rrirlarnoo.orosrnsrsrfl udairu 6rriruiaio.nir d.ro:1f

ufl umr.r:: ::rsrir (drainage chan nels) IJd'ruluoi ri'rhjiyrr.: : : urlrjr
- ,i e x a i2tr rtr.rotmnlungo0nlqtylr.it t u1uu.tfli o oa a.l:: lrgrirfiu
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LUoyroll{,rofl 0r{Butl:0fl n0.JLLUngaufl 'tu11u.:fl xun 030:4n

rurj.:oa nuluu a.:h { 9 riu n'lruondlrirfiiouqniudr,",r.,tottiu,f,ud
Y s iA ,Y t,

11.3lllJOria{ to':.rn''rrrau::111unn09.rnf ? .ljaitllaYtl0.tttonfinB1r.:11u0r

l{ut0r
,)a !^

2) nTruuyr.I:TUn11n tfl ollrJUfl11Nn10[rlja{filloulj{0fl uo']t tlo tl,

rJ:rn4uurf,ruf,u}lrfiuodr.:reiut-orn nrin uurnaa.rrruluqifio;6'oro{rLud
At'X^,'l ,l -,4-'.r 

'rrT ! o 1]?tlloufr.rYt fl o ?Ja.ttlJ 0 fl.rlt11e.ruu[ !urou'] flu fl1utlu1flfla.lrau,ut
oit.r 1 o:runoonno.rf, o.rfr{ta.ifl Ro,rfl 1ulfl qj

Y , ' ! ae a . -X[],{:1io:u1 nallm'tlauTSurJnlTflnul 0n6]0.0 n1:fl1:1n:!0 ]lu
) v r d .u;

Ol,[tIA:14'lUr.'ltlYlLLflO,:!fl11 contours LOUfl;[0UO [1lYl?t1JO !n:.Jn']: LLnln{0!
! .Jxe )A.v '!^110'tlrtu'tl't.tltu':ona,tfl,tllla{llullr{uYt [o tt uYl{,: LT?ln[u?fln0 {fi.tu1U

a)d ,ilnotl8lu 1 :2o,00o 1lf0 1 :32,000 L n'r: Lxlu.lufltnNlnot1fl1l{nnnTt1l

nr:1'r.!u1r2r]na.rd.!rirnrluufl ufi of.:Ir nd[;uni"r "paper localion"
,3r )

!'],1fl 1'r'lnntu6rnatLI?naa.lfl .lu'l hl${1lY]o'lu papef location tlq
, v ^ifl nn80n [ fr1t10?aillu1fl flo.0f, .tu1at{ lunuu'r;trfl nlTTr.rttu']on0noln

u,A}ui ::rraaroo:d'a.:rrl6srururoaarihrrrrmou rlrfr:o'r01.{uotlfr f :ani.1. ' t )
Yr [r,lj:1n4[ rr..1 Yrl[f,: [r,fl'']u'rr n1onflon 11{luton.roo'run uuloflaJ

z ,) ,f'hJhiriu!5r?ruriq LLqiLU-o! nuuuuxafl o,,[frid1{6iirxno!d'o+r6',:1fr{rir
i d . J.e

paper location Ylll:.lt atln L lu?on8{ tull9lull [],taTnnunuuulfl a0n0:n

lunfirJ::rvrs lunelrJfr ffi:hrrir:xooiul inuirY?ir paper location riau
AU)A

Ll]nmuulnRa. fr x0 l.l.fl:Lto.IHn tuyr:1UlU0runfl1{tulfr80,1tfl 't {n1 rnTun [1
. ).u

uu2flnoJ LuttBll{Yt t$nnoa.to:{nun Ltu1fl na,ta T.1 tl{fllt11::tYtfltf lJn?'lu!
"finat locoriotr" dlo:ldrfl ur6r'nlunlroonlru:inna{d{d16i01

yA r 3
2.S l.lultulclvfl BtflttlJo,Uo{nao{d{u'lt

, ! - y )- ! ,v r ,,J ^ r
nf,0.tfl.Ju'tNhll'tYlTUl{10'tn[[!u1 Ll]fllt116ru [t{tlJ6tL0tnrnlan:.lTtYnu

n n a { 6i.i ;1 r n r ! [ ny] u n r yr n o 0 rl ir a., d 1., a n a.J n s fi 1 fi fi r dl ti'o'rieuoia l fi
.-,,,.: 

1

oEll( Lelo{fla ttju
r J , lry . Jy

1) UlulO lOy{0Yln:fr{UT l0 OI U A1U',tl{l]O 0 { n',',r T

-tqv -A J ,r,, JJf o
2) u'rEouul [!n1ttoul] lunna{fl .it{0Yt0tfl ,t LlJYtlu?turtnfl 0,rn1: Ltr

; rr
l{',',t tofl:oln

x ^ z;3) tutno nlTsturlulln:fl 1t nofl ''1f, ''runnanl [%f]na.:
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a) hirfro nr::-rirxr nLfrsl

-c al.,; . - ) , v )
fl IUnU:JnYt.t 4 laUtUUfl .tBlnAJ.trnfiBanfl ,:u1n?rr lfi !1nytfi o

x) e , e
2.9.1 fltudull9n o I IoYl:'lulJlIa?2't!ll'llult'tYl0!9l0ifr.0llnna0.J

si uirlvir n-rNnn ruro Jrnr.r r ! (warer dury) frurdafi tnrJ: :vrrl lirriga-
) t Y - , I - , t-l )

ble area) .dJfl nB Jff ',tuurfl 1Lfl !au !: lJ10ru']onnfl 1lunioB.:n.: L?lt{t{Yl

[,n3 Fnoaoor26ni1 t"Ljm:fn ::]4'rt{ ::um conrinuous irrigation tdUrnt

ri.rrirbinr :rieurlurj : : unalrr uei rYrrilunr : r a : ;niu l irryr rota-
) , !t- ,! )

tional irrigation 6,rdoirbiurifiufir r;r-lnnrilu:aLt'r: ::u:!'rfflti.Jlilria
llr Y," ,- : )- , -llSlYnrl [Ynlrna88nn;[aUn.: tvtl13O!UU tl:m B'lroa.lfl nr.ll']RAanrnU lU

- I . . : I .:x , !
1:U:t?fflaUf,Un030a.,ttr{utnn1n{ nm?louyl? l1JUlt1gltotfl00{d{u10tll

w v lv aa r ,
fl 21!AUt'lUrRU2tnltd{u1

rfio nso .:ri,nirrrrierjrufiufium; rJ nno na {o: ihuil olrmi n!;0u
, !-1 r?rrijunnoJrrulranio:ihuitlhnaa.0roseh,r I hriJuono.:{aun!ihui'r

" f,-r-- !rrh a d,:rilrhur (farm turnouts) fi i[,:lifr'lnna.rrfl u: :u: ] uai ij'ruri1
, ! e,,r e

L:J1fl RB,tLUntAUO?t URi nltUUnnanUUnr0Un:n1UB1t:iTYl0fl nUlr1/1lr',]
z ,^ Yr ), , ! ety{t1:o:uu :lr1 Bl tunnS{03 nouou 8{ nInul]lUoTtYtof, .rult1J1u1ltlli

v , it - ) .
f,oYllU ! ']orJAiflR0Jfl,r1l'ri tU1.nn8i l s n1uflno.I n11710:n1uuo lo!u

, 
' 

r - , l -. . ,r I - - ) -u,uu01r?1n n0 {B 'ru10a1{ taoa nT]u'lr'Iuuo'nrT{Ytl l,t uoanB'']futB[rYlt:ou
X^ )rv, , t , , ,: )

runn,rs'u6uil'[durjuxori.rlilei'r,r ] 't?[i,{r1!o0.J?]tluttlruounau't1num1u
r - lr-

LIJO rfl :.inl:!ir? ror! 7u1r'r !o(!o'rnmnono.rslulxu u&r6.:o:r;ru
rJilr urle:J: ;.drna0,rus!6.11{?!u:Jl{.rofl no,r(1ttfu16'

6rnri, rld'ir nuT ononnfla.,dn;rdorinrrrr-rir-uf,n-u

- ,nnl:! (water duty)
,!

- 1[n1:nnl{l (methods of irrigation)
I )^ ) rv- : , ! Z

- ruBYlout'.ti: lo r:.lu't iln n s0 in nu1alul{uoll]t !u !
nln

-!.e dl ,Y
2.0.2 AOlgIUffiA 2 ::OrIn l,trnT:rot r lllnna{flnl{l (fu.ll supply

) qui i, r , r, ,l ^ ) e
level) n:Infl 0Y1n: lxulnfl na0nilnfl nBn'L]nyt1 1!uur,{uou6,ro0Jn'r: lf
lrv a r Z ' - !.

u't loflto1flvl70N.r nuau[?tu.t t:uuu0rJBfl?llon']t[fla n t!fl161u.lu''l luon8,l

(warer surface slopd lfrutur:srn-unxlrJftinLrm.rldrl6unlruu2nRanrras
Jr -!ennutuSun:!1u'r 10nn!n01rI l1,r RUl n uu'] o 2u

cu - ! qu d ,,1. ' ! t
nloE.rnl: 11.1r:o:Ju1 tinl:toxyt Lufl Ra,rfi nulru{.ln?.'tTrolJ
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- - Y.- . ). 2 ' - X ^fl 'ta 03u0N [1rt:ouu1 trnlllouYl Lufl fl 0.JIu{inm:!ou}luou6nllttt{1f]ao.3
-r,1d'dr (1dnro fi :rir ciourlr rt=u) uqio,ro ro:1 6uriu

- Y.- - ). , Z s
o'r Uno l:olrlll Ltn'l:touYl tt{fl Ra{fl 'l1l'1610,:ff 

{n111;ou
: - a , ! !' i
l,iuouolNrrulan0{ 1nfl0flNo?:al0tflJtrlaan0 lnfla0{Lofl!o'ln lu

' -i
Yt 

'r.iLlflLon t': nluuqr6tn1,[
)-.,r) lurirrn6rriJuvi.t'r 1u't tu i r {tt irrrul.tflo rilrurid'r

- ,,, " i l l'Lolnu 
n m 1u.tttfl 1 lulja 2. 8 11 [uYl1tfl1ulu']nn0{ff ''lu [x r]0:

n-ornrrt:.Jorutrr nroIv] Ltqiltu']ono{{auotttu noo n noaa.lfl .tulfi t-ri 1
- x: r -r- .l--

01uu1l-afllutwiau Rnl,n€18$,{um0:fl]otruln01nnfl a{fl1u tl16un{rn$1

uur* rir :toirfrlfnr:16ufi1uono':sru1fiai6l'lil6rriju6'a.i(.0n'j1r:o-:r
!-
fil*ouo1 ttu]flao{ lnl-ln oouT: 1 0.50-1.00 luot nv.lotlfl? ff'lutu

naorsou J! 1tu o.2o-0.30 tNsll
a<., z)-

2) LUYl lLn {{[uUY]'l11Un?].0 n4 fllttfl : fi?.ltlfl lolYllJan uruou
i * Z t- - ).

lwrlrAu't:o uu1 LTnlltouYl lunflo'ifl'lu [1,1qnx', g'l n'lT

:;o''rdu6uorruu':oso.0tJt3u1 1.oo-1.s0 tuor ttn:d1fi t-!naonsou

::ntru o.so-o.so rusr:

, : j.,
2.9.S fr dlru-dio 3 nna{fl.01-l.l1lt uflao{outr::iJol (earth

,;. ,l^
canals) uautJ ton1fr 6r1{tiju tv.lT''lio:nBuaniulunRo.stlffi Bnrirn"ofirnru

. lq ' v ot,Y -'ldirr fii n :;usrir lunao.idourRu'[tJo: noun! o nnx n1tl1'][nu LUl{']0: no

oflo.tll"l
!,J r,. rv q ! x 'e o V

n::ttfr u17]n3 trml tuot nau Luul0niuLtnt l noYl'lfilunno'luu
'z ! r , !

t5un'i''t crirical vel.,cirv tl.l:1:o:ut{nTlttdu'l lufln0':flfl{'']0.to1TffiLYl1n!

critical velocity

'!e i , t Y. )
lufl :Jq]no.Iflfla{Fi.rlt1{0 3 ua3nmx tountlouoa nolnuu't

t ) , Yr v I Ja .r

lulia.l n''r: oa nttLUflna{fl.:u't luyra.rouYt otn01.lIuulN1n

fl
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i-u.r anflstuaul{ txu n1., tx ln.ltlu.tnaoiLtnunu'hJ mT Lstmood{aaa,rd1{
a$, t, i

rn-uh] rirduor nrlufinnufin go"r rrlirflrflufiu

J.a ! -2.9.4 n du nto 4 nt',t?q uaJBtoonor nonol6ut::uot
.. - J .. t - J(eanh canals) 03rnolMU1nfi TA![AU1JI{oUn!RnlJnr:o}$'Ifl n0.rO:da.0On1JO

g.j'ruLj or uri n6 nr: rr ruu r o ao.rd oir 1Hrr r.', u. u,u ur6 nl rilri',,u rL uJ o

zu'rl{ljTl1lu{{uJuotty]:1ufi taouyluluofiu1L LLlt.rrl adltfl ? tl,{.]^1gourfrofr
-i-:.-a- r o ,, - r,e a :,u'rTltu touln uoniMnn L y{ulT.l 9 n o:oo{fi'}if :lsnn=u'tritt{rfronr.:.:=r

6u rriunr:rirul6o nnfl o.r (canal linins) 6'xu1-onfi i.rfliuurnu;ai%trita
tdt- concrete, asphalt, 6uruflur 9n"l oaaonr rfirfie nr::-r6uur nrfq
fl iao:r duursuLnr:cioirlulirrrur?urfluviarisirurunr:tonaa.:fi16'
) v ^ 

y,r --tilori'uuirrruriu}lufrr6.llooaa.lsi,:riroia}jlrail

ri
2.10 d1l{dol'O'1fl AA{d.lu-l

, !) v
fl 1ufl O 10.t fl flo.0 fl \ru't?]0 3 010114 x't T [u1u 5 aulJfto
. - !.r) nl0,.11U't t14nA0., (warer surlace slope in canal)

z) :t.lfrotrr.rao.:ono.t (cross secion of canal) d.:rl'::nol6'ru

- oil ni1,r10.Iriunf,a{ (bed width of canal = b)
a t.

- n1lUfl nlJa iu't tuana.t (depth of water in canal - d)
j

- Aloofl,rflnon (side slopes of canal = SS)

- ntludnlJanAulo (deprh of cur = E)

3) fiufl no.r (embankments)

a) tluanoJ (berms)

s) llJoflnsi (right-of-way)
, , : .t ,-Y i - ,

fl n a.: fl,ruT u't.i ffl u tTun fla.rtt0] u1ifl1u rl'Lrilli{[t[ fl?[[cl n1t
v^ ) l-t{01tru't110.rRa0ntluu rnouytlloTtnf]fl0.Jl,u1nri0! aynmlnfla.rurffo,Jt].l

nna.J rodT fr 
'[ u1nv{sorda.Jloliod!68 (borrow pits) rfiorordutrriru

g ,- 
I 

, : a drv, *Yr1filrflflan rfl f lrosuul:Jao11'1.010.0fl80.rfl .nrln,rrl'looht j nufi nluluJ:JlU

,!-.i..,"-t.;,
n.ruu 11a n 0.ifl {u10: tul-tfr.: n1Lljurrflt fl't fl ruytfl o luu r r oi fl.r ria R f1{

rvrm arululo: rnr: !alh3r1u fiu.,,fl u ri. ri, o i.lol,a3 ri1 .r i.Jin Bl ur n
..-.l-.-.-.--t--i- -e q,. , w A. I ue, :
rr0lfl fl a{fl .Ju1 nf, uLuufl in0fl r''t{ytrtloyrlo tyl.: ! to.Jlunqo L?ttt3u

r ^Xn2]llun :O't tnolufiaTUu', ! n1l fto
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l) ntlooRlluu

nl:00nIuufl n0rfl ru']ur1noufl nrn'v]Ylu11u01r?TnflaJo'rTU1n{'10
Ya-'au1.3[: ryi:'']:*llufl1':aantt111ri{Lta1u0n't'tNy{1,[nyi01: 1lJ0{ta0n[[!]l

- aL
ru6ifl ! nl{ [ouo'']d'u {''ruaa nuu:Jfr [[fixNiLilurrurr r.rrJfi :j6

,Y ) -01ur.Jnoflflo,ifl,rt{1fl1ufi1*.J 9 u't1tlR'tu fl. . an1J !fiuo'tu[[u')
i tr6

fin0nuaul[ono1.0n1{ LoNl nua: u 1flfla:11f']rl to tounSr0u6r Yt1lurn00']1tJ
, ir A -unflTa{fita00aaul [t,[n1t aa nLt! L n a0lt nu'] n ! n1t n 1$u6r a o:1t:')

Yc tr -1l0.tu']Lunfl0.Jtlltllu.t:n!nnt4:oltlla:n1:In0nttfl']oofl.3frR0,to?u

2) Rlrn06rrl'r
, r.de A rvY.

n1T10nn0.Ifl Jll'] llt tol]u'to n n6t0,tflltuT tu6t13.Jn00 fl[u1J L2u1.tYl1

.v ; - r a -, r ,s d-i
louln ru!ooLfln1f10flaon L5[nr0Jx-fl: rliu 5n10 rflu6r 6lrflu}-]1ru'[6yr

q- )
o: lllro:oJonrl0fia8r [1] to1rl+''10fl lrl.J:r[ ryr:r:rn5oto"n:rirlr%kikitl,

:f,
ntl0u6rv{a o?1un.),l.:1J0.1 n Frfl 0.: fr-tonuofl a n Ltn; a100Nna0 iyl1lo nfi11 L6l

* J ,y,
r?iu i Innrflu in!t!u:r lnrfl0r111l{uI

3r R'l:U]t{:nl{ I

J11eJ1n m:r.:1:.rinuioufl -nori'rvl
fl fl atR,tultrofl : fl lu fi')'']llt

YU;, A - r-. Yru,J-, A ^tOYl? n{O R0ll1lOLR: AUn: LqfllUl LO ttln 0:11'r^OYllO tYl:11 tOrnnqitnO
9e j'z

m not,lufltflolYl1fl'tu o 000oun nulrlul,t fl''r nufl3 no J0nolu 1{ann'ln1[u
- a Z r "c-Yru,:lJt i ? n'lT1'1,1Tllll': n tufin0{ Yl''t Ll4u'] Lvlfl tufl:ol n
r i , e: , X A -,; . - ) a
touL1l0rnfl ''t'tti''lLtR'tu nfl a{fl .311''l{.lt]lllfl .1fr 1fl flJYtfl o0{nmutuurst

; Aa , J , u,J u-
fl,ryrufr1lrJ nll.,0JUlnrfro ou't.i ttno lu1r000 ltlun! [o'r']ut'tuTfln n''rr

fi or: rureirua olo {o oa nri.,li''l uln 6i'r x'llflorilua-*rr

z. r r nr:reonl#arofi au:t'lunaor

nrrirurrua-o:rr5ua.fii1 (g lu:r{rilonnrfio *rofiair 1g lu:r,:
=, : . - A . q-! ^ ! !

L:.JUflnflln llntNa7]f'fifl7lo3Yll !xu'l [1|f, [U [O tOU gavity |3J!A1OH1U1U']"u 
^ x: - ! :r J vi - :{

n: tu Lfln n1flTor.t.lu lu.rruu']0:u\t lltRITi1Ju n1u{t1!notu.J [finrTfl,t
) a ^y01 !noona.JYtllo0:Nn10nufiaa.J1ulunufl']or.t?u1 n't'rLtgo.0fl110.t

a d |e;v e
n 11XJ n10tyl1a.I fi f,0.r u'r,tyt0:r1luu [']ylrflua10 nun n0.t

^ !.1
n10H1l{.r tUOn0.0 [3Jnltuuolo{r.in']Lo8?nuqtfl 00nfl 0n n:Tu tqulJotol.t

[[d1:r:J [u:Ji{oatrfi ld rriuooud'uoaal16nrofi ':rir 1 : 8,ooo oatrnat,]
iv-Y,r.-l-inoanLtnlo9tluT r : r0,o0o [[fl3o0uunlunn0., ttft']o9.1?1{'] 1 :'r2,000 nflu
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- !cnto ll0 n1fl'tu1'5 0n1 [0rLa1a?T Ltra10H:u1 luo00.Jn1!0lu']nBon00nf,Bn
. - v - !-
n.rn10 ?u't Lunao,r6t01lt0 Lutuln:nua10 B0uo'u,[u1nfla.J a1t lr1tf,6l

- !.
rroilliillunao.la.l |,oun1rfr fi.Jainird.]on (drops) r;a11,:ryt (chures)

- v. - v.
d'ro,.{ tu't luflna.0Nfl1tufl ],iuf flu00': tr1110.lu''r ll.lna0{ 0.103[1,1u

lfrorn Chezy's formula:

V = C vRS

fi'r c rrn: n hiul6uu rir v o:u.l6ou1:loiu s 6afi'1 s 1i'u v
-:n - !{ - -za0t n']u'tnu':0u1 [11ntt'r.t n1 s T1u v a:u€r']uau.},1f aul ttldt't o.tuunn

- 3 o- ; "
6o':16o nldarofi rrilbdlu u r: rfi ahi'n : ; usrirlun no ilyi1 n-u criticat

velocily
g - : - r., d )

ua ni'r nqBntozu2u''r !ufl B0.tu.nJo1'uJff lJyr1{r nut:o ]Ju1 tnnl t rorlyl

- Y _ : X , _: -(h.5.L.) tunn0no?u flan''rnlolJ?u15u u1i:I1.rfl ,rn.11t:0r:Jyruouorlx
tee ' t,' X v ^ ! :

tlu1flf,an [ox1tloflna., [!nau6ur,n{ ryr.''t:0:n0t{0nnu n']fl''ror^t?}l''lT''ru1{1
,l , -X^a:1juff n n 2''r t to:Jl,ilrouo.rulllr2Raa.0 [0]t:'t Ltofi na.]n: xt Lloonaull n l,flitt-t^ua: uniS qrut 1llt?t t ''r 3 0! na1ronnu

- 3r y: e
nfr]? !oT)n1'5LAan ltrSlOH7r{'] [UnA0.r L!!nntnu.T uualr y],rurl8?|'ro

i^ ,x
- fl 'toytuoufl .llrttu?RBana.:u't

- nnurus[nr 5!r naifl: noufiluaul n-u;T

- : - i: -- nnuEutruoouol tlu?ofloJYI%]0tn0ty11 [lJ [o

- n ?''r u}tl{ 01{ 01T ru'r 1J 0.iH a a n [[ u u

2.I2 nt: Ol?Ontugtol?l{1,o{nao{fl{ lI
'[dn iirrlnudrir t l6io lx''].01a.0 o n a .0 d.lrir:J:: n o l6'r u

- n''r1 n ?''r.t 1a.t nu o R a.l (b)
a t'r

- n?']rjRn1a.rt{1 L nflo.J (d)
,l- nloon,rnna., (ss)

- a?lNan1o.Joulo (E)

s.L

lbl

N,G,L,

fl?'r nl.rl1a.J riuaaa.! (b) (a: niludnra.,;11qnn0.r (d) fin?.tr
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dr6'ruIr nrrn:tfi orn-l hydraulic properlies 10 Jnfl at
- lt

n1:rflon [Tn']''run11.J1Jainunflon (b) t!n:fl11!an18Ju'] luo0a.:
: . a t, a-^ - t- ^^)t-(d) B.lx:llu:u1 1l1 (Q) i1ulu].ll.t.Juu 

',''l'rnAn 
loy!fllU?Etno tX[UU.]!

-v)-n:Jfln1v{1ain0.l0u na
r -; - A t,l1) nlUO:nAq t$AU',rnUU1Uln O',tt[flo n ltfi1Uf,OXo JnnA flt0:'LUOU

rAutr,{ t-r : 0t n arlo n nxlun aa,r

z) fi'rlriier:nauu, nua:l inr:rn6r1a.:;1oonninnaor in
*)

fl rr r6o nldd'tr,lflo1o {flna.rn o: si,:d r16fl:o i nfiflo
LA ] 

.

a) fr'rinr: :-:6ulaoiraa nmnnRo.0r.n n n't1160n1fr6i?ufl orrarnf, ar
) . LA 9 A
n0:t no n''t: T't9,tJlraurf,o

,i ! , ) - ,,;
fl 1Ufr O1J0.lnR0 JYt[t,1lr]: n!fl 

'ny{0u1 
J1l[{a']0 [xt]1rnl nufl Jmfl aulJau

4y t ) - X -n lo [Iu nfl a.0raa n(u:J L ] t rja J nl-l n1t o1r!111r],{'r't;o; nouotnolaT0
, Yu,rs La ? A- -

fi.0u"1 llJ LoR:olnu:0tnon.t: I1du1r0Jl{ toan0'tnnf,aJ ''tnn Lo 9.laan[rJU

hirrrr: noonttrlooa.o 1frrulr:n"rnnrnnnorir,:1urenrr6urriu16
Z.t

It{: 'r:f,:B1r tqnl'r00 nuuunflan0.Joa {y{a1: aul11i,]ly{ lo0tna [],tnoR?'tu.
) .i - ;tfluulullnn 0,tu1nY]flo noa.0taanltfl']ltfloIa.Joflann0: aJnun?'']u

- t,tvs , .J- ) r--
LflUtl1ULt{ lO [oUUe]ll lylUlA U nV{ 1a lYlLnO n1nfln']}ldU [O]l1J

2. r 2. l :rlo-err r llr oroaold.rdrlufio.rdudfi ovoouurnludiru:r
. - ; )- - ! r " Y - u ,-
Lur0 inuYluo: nal,l [u dlJurJl niJulN''] n lufl'tlrl nt luun11

lla,Jmr o: nauo:$

€r1't utfiutl't u 11fl'tu

orrirb.llqnnariinilr&rvrrbio no {6ro J'r.lr1ori1 rfi o

M]:oa
- ,h!r oTolir,,1d.rnao*dnn,:n'irfi'ldaanurili rirhiril1) rua

:,,r- " J-
u1 lu L00'tN i1u7t{7to0.3n1:

z) rfru oir ro na nona.s

,:
2nu0rflu9rgn0u ftt'lu [1J1flnanflr1l10'']nYl1[oL 1rn16]!

o.Joa ltlu
') o ir.: :: g:: r r uYr r 1ulid r-,1'r u
. qe,

z) lfr.J::er::urr:Jlnnno.06i.orit ::tnyt oyerpour-aype
- r sY

regulrtor 6afi rru:;lrusfi obirirluadruururlYrono.t

s) un:;o-rr:drJ::fl :iuT ULhnfl so.!dlrirlfiq,rnir::ei#u

fl

:.J

YI

:0,J::u"rur1T'ru t113J1n u:arfr tlJf :ouf : ru1jr:
I

f,.rlJU

o
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i:4) nltJo: nAU lUU,]UlnO-,r j nyrlrjodnfl:tu (sand trap)
,i

1': |'1{fl Ra{fl {tiloouviru ::g::lru rnnna.l
. t. .t . c_5) yt1 lfiaor1[Tx1a{u'r lunn0,ig,rrarn:y]t ll{fl!n0usirAuolu

i, - ,'r. , - , , y , ,s]8auolat Loonaofl aB,r LrRlLlBBU LU L1lRr^1,]gn8fl ,U1rmrndlr n$H1: gn
-,)

fr o:riju :: [uriurifi run:6nirfia::.1dauhiernouluoaa,:rj.rfinno.r
2
6t1{

j , ) ..ruo n.fl. 1895 Mr. Kerm€dy 1t.tuit].:!flt_lT:ynu6.t ::i.]r1.nu
,t , a dxv. v w ) ?.

aH tuut:[y]flaulou toa n1,l flun?1[T a .J 0 0t: 1[, .t 1o,tul [uofla { Lou n.]1

f.rtnornr:rfiorn Bali Doab Canats, Kennedy ld'#.lro: iirufia-o: rrir
Yi A tt-. ^' f :

1a.nr1 [unna.Ji.0n: Iunoyl't R1uo1flfla.t[lfl:tno nlt 6t1_u1n{fl:1: et: nauono!

$orif in61{fr1il'j1 Kennedy,s criticet vetociry dri::Jgo:o-,'d

, Vo = Cd'
lr.lrfia vo = criticat vetocity 6on:;unririo:hjn-orirnruoir

:-
fl04 Jttn: t Lno n''] t 6[{1ult{T'']to: nauon0u

C - coefficient 4,: i rir r:l duuld'or u a-n B ru:10 Jor nau
rYtuul rnu

= 0.365 d-tx.t"uet:nauR:!6uoua:tL.tu1 n

= 0.544 d1u:-!o: n ouaJr6 u o l!a: r 1.l.']

= 0.586 dtur"uo; n aunrt ultu.t:J[[fl! t ]ti
= 0.645 fl'1X.r-L O: n O U6 Un:1U 1l U1lJ

= 0.770 d-t}ti !ol: nsuyl:1Uuu''t Ulla:$iin

n:&ro rynluli
C = o.3so n'ru.:-!e:nouludrr.iroir.: 1 luri.::r::oou

n R1.t

= 0.s47 dlu:*!o: nouludlirsir.l 9 luarorufloun:
) )d-nlnauYtunnE 3tlu1:Jn1''tq: nau l1r

n n1.t

YlJl ''r uoau

, 1 lr lad = n11URnlj0rll.{T tl.[o Aa nfl 1ul l.J fl fl a.0I U

(regular section) r5o

'ttlor"orr uau

I ) ,, ./!r
ru8Yrl 1J9OlJ?'t i1J0,rnn0.cYllrT 11.1fl H',',]11,

fl 11!n1',l.l1rB.Jr.,J'tU1 l,Unn0,t
,Ja ,-r, ,

fiTX: Ll O B 0,JYlU t'U 00 [IJ$UUAU (irregular section)
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m = index

= 0.64 L10 0.66 1l ':0 2
,

n'r: s a nIuu: 6i6r!11{xanoaaid.I;Tlurj::rnslou n6
-t : -tijl{nlTaon$u! tfi]10{mrn''l'rflutlrulLn:1'l'5 noYlrn'luuinnB J LLfl!u.: lr

Kennedy's crirical velocity riJr,lrn'n1unr:6ru'ltuoon[]JlJ Iounururr:

rir1fio-o:rrfrroolrlunao'r 19 virrir cdtical Elocity (vJ uiaLilnfrr6ul
- ) . I ^ a ! - o t'en1!']naflo 60n:uax ttaRHa.tout1lufl:a nnul norr nlu torJ''l':[flnuou

ill

d.:{ponrurr:do lfianlfirnnoooo.: (uurufii b $n: d) 6ilr 9 niuounir

o=1d^o-#fiuonl, adr':l': fi6 ft *rofi airluono': (s) :.rurnntfiul rf,:
.- X -e e e xttr1 uln[auo1uu.fl'] n110., v tlni vo n: lltYllnu Lolnuttu?'li: lo

,.J ,

f iu.rfl 1rr'unuufnrta.r t rrn: o snrnrl0fiorl Eiro:rriuldornoi':orirlsiobjd

n't a=
SS=

S=

1.850 m,3/sec.

t : t1
2

0,0225

1 : 13,333

o.:so do 
u6

0.763 R

VR
from Kutter's formula

0,982 +

section
b
m

d

m
A
m

P
m

R
m

/-R
v

m/sec
a

-3/ sec

v
m/sec

Y/v

1

2

3

t

6

7

E

9

10

11

3.00

3.50

4.00

4.00

4.50

5.00

6.00

6.00

7.00

8.00

9.00

1.20

1.15

1.10

1.0s

1.00

0.90

0.85

0,80

0.75

0.70

5.760

6.009

6.215

5.854

6.000

6.104

6.615

6.184

6.560

6.414

7.035

7.327

1.646

7.966

7.186

8.106

8.425

9.245

9.065

9.884

10.104

11.524

0.786

0.786

0.780

0.7 52

0.740

0.724

0.715

0.682

0.664

0.639

0.610

0.887

0.887

0.883

0.867

0.860

0.851

0.846

0.826

0.815

o.800

0.781

0.321

0.321

0.319

0.310

0.306

0.302

o.291

0.288

o.242

o.27 4

0.264

1.849

1.929

1.983

1.815

1.836

1.843

1.965

1.741

1.850

1.875

1.857

0.384

o.373

0.361

0.350

0.338

0.326

0.314

0.302

0.277

0.813

0.836

0.855

0.859

0.874

0.893

0.911

0.917

0.934

0.948

0.953
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,it - ,)
trr.ld'o rr ;ilfl16nrru1xrilduu1frhr0,r brfl! d6i1,t l n'u un:6.:uri

,^ Y r i7]l uoottoB: t tl n: ltlflllJa i! t uT ruu.rtyt.rl.I a Ln d!flu,!nuui xl u'tyl
,r ,-.1.-, - V

nlv\uo u0 tlru:uoro toyrtfin110.l Y LTtlrllJ v- 1lt0 ; = 1.00 fl11J0,1
v , e ,u , v6 I ^=: tlnnluatln?'] 1.oo rrfl o Jl']n8n{0!6tnaq tulaumuxa{ol't o|lu{tff ua
Yo -! -to.rl.tutunl rnu1{0^fl1nnnuu:l0n uouo'tNllu']finandlulu[ur:l L.is'10

-!r - Zt,vv ,l , -!qef.iTrl lgon0 nfilu'r n l Iot[f, '] o?t i3tunuun110.3m6t9-,t?u't lufl na n[fl u lfi !
. ,2,

ru{1d''rul rBlurorla {ofla.r1r!' 6,:cirza.l v un: V aroo:ryirn*uki
o

lunr:aanuu:r.lcionr Jxa.rfl a0.ldflilutuo: fra.ri1u2oro-o:'r
. Yr , ; Z - : ) .-

Lt11J0.J[1 l'Un0a.' (v) nAl{ rIa[01an:']ri?1ld.31l'']finrnL![an! qrolJ11 i
lY r ! )t .n n a -10.JnnaJrlr1 !fla '']t{ (A) n0: l0r]rx1ru1r'111 hrfl L afla., (Q) 1{uh0

o
J.-. !.

flott/t tan tu't a0:1t, -]1a.lu''t Luona.JTf€ l'l.Jlllo (open

channels) 6a Chezy's formula
,; - a )

lu o.a. r zos ururh,:r.1:"rar{ufi.:6a orery lffiogo:a-o'rrr5r

nalti1?r'lunlu:irLflod,rrflu uniform flow ttfl:1
rial fluid mechrnics lioiJd

v = C \rRS-
r i .J lr
Lurl8 v = 06rt lrt 1[qfl u'I8.Jr{''] lu'r''r.ir!o

C = resistance factor

R = hydraulic radius
A
P
N a ,, -, ilvA = t1{0I IlJ 0O1J 1'l.t'!A,t:1,tL oYll{.l tvlf,tl.lu

P = wetted perimeter

S = slope of energy line (6irfii! uniform flow, S dtflu
-va10 a u1, o 0l riu n u n]001uu1'tnalillll.ua:fluTl.t)

cio I r iur I rir,rn or u nul6f, n't: ol1ri11a.l resistance faclol

1u Chezy's formula iro:tdurdo.:rir-r factors a:1: rir.:rdo riruuo

rirtor c oir o: n eir r oio }ld
1. The Ganguillet and Kutter's Formula

1q o.s. reog ulud,.rflifr 2 flu6a Grnguillet [[n:

xutter ld'iogo: uflo.,ri1xo.r C lu terms ,lan slope (S), hydraulic

o la1nufln nr.ru

33r



radius (R), tta: roughness coefficient (n) $
oio Tir "The Kuflcr's C" 6B

1'8i1 rnt.os. S{ff91

1+(a1.65 * ry# I y'n

tt o-- -o:u to:nnnuttv{t nlu

(rrirua'.:nqu)

-(rrirurleri n)

C
n

L+zs+
n

0.00155--I
U:B C

1+(23 + 0.00155 , n

VR

-t ).
o-nitliarir Kutter's C l uyu C'[u Chery's formula l:ld

1'8J1 +ar.es. q{f91
rGS lurirua-rnqr)

r +(4i.65.9ffAl
y'R

n

uTa

1 0.oo155
n -- s ffiS (u rurr:oi n)

0.00155 \ n's''fR

2. Th€ Mrnning's Formula

lu o.s. raas urudrrlait{ud.:60 Robert Manning
) A ' ' Tulu: sunr:giol d$or$fr.i s.loar,1 loInnnuttr'{txfl .- -.-r-.

V = LlE R2/3 S1'/2
n

.,t :.v = aol''r [ : ?ronu Ia {t{'] lu, 1':LlJo [UUl'ln /Xq']Yl

n = roughness coefficient dlriun niun-rLjir

"The Manning's n"
R = hydraulic radius rilu r'!el

P

A = tllBYt

1ofioflo:,1n{

lrrrl'a
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P = wetred perimeter !flrr {o
S = slope of energy line

Manning's formula fidrrf,oorn$orgi'r.t I 6.: z qo: un:
L- )r-
iuaqjn-u oata fildlrnnr:rono.ra0., Bazin un:ld'Llfl oi1filriuoi.rlounr:

z -- .-
r=.rrnonr: ri:u r zo n:*,: lqiituli Manning's formula rir,*rruo-o:rrirt
Loduxo Jillu:'r,rriJouiaona.rfirilu uniform flow niuurn rn:r:16'run1ni

)w
lflu inl''rlJ nt illn: n'ru?ru !onluLrs: T?ott ? n?''r[0touo2u [u.c1u10.:

, . -!,nt!trn ::Y]'lU ttn.t Kutter's formula ltnt Manning,s formula $'t:-t:
nr:6rurnrlou Kutter's formula lufoorhs:ornlrnrfia.lorni Tables

).
fl'11,r:un1u?tuLou Lxrautla.]lxlautnnau Bllnn.]:nlu? :'toT).loox?1.J

, i.Jr,a ,a r
1a.sosa.rs.r{rfr 'trj :.ldanono.lriu n1: ri1}uori''txan rorghress coef-

f,rciena (n) riro:ffiyrf,uavrrbinsxa{nit6lul nmoro6auldrnnn,jln:r:

n1t1i Kutter's formula uio Manning's formula rirs?ru

^vAUlofln?rdrlnn flo Olfi1,u0.t roughness coefficient (n),

hydraulic radius (R), u,R: slope of energy tine (S) Ljr duu

r1 lun:d R > t.oo
;.

V llolu2rulo[ot] Kutter's formula a:iriru'rnnir
v ririrurr*lfflou Manning's formula

zylun:dR<1.00
v #ri, urnrld'lou Kutter's formula olirirriauni-r

.1.
V na'lU?lU LO LoU Manning's formula

sylun:dR=I.fi)
v ddrurrul6'lou Kuner,s formula i:firirryirn-r v yrr

6rurrtr16'1ou Manning's formula
.i"
tiadr Chery's formula ll8: Manning's formula !1fin1'rOr1

r:rriu'ir

The Manning's C = !1S Ptzo
n

o h-
f, xn11ri1.Jluiilf ai1!n-!fl"uf 0'1,ldlorUr:uiltChezy'sC

un: Manning's n rnulu:ir.: slope (S) un! hydraulic radius (R) r:rrJol
tiu Muuring's n un: Kuner's n l:irhlndrfu,:rfirrnn rn:hn1:1ifiur:.r

z :d,o:6oir n n-.wo.fifirhadror6urniu rh slope (S) = j :1o,ooo (uia o.ooor)
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Conditions
Surface

B€sl Good Fair Bad

uiarurnn'jrun: n ficir r 6o 30 40 riina.l n s'ru:-u Kutter,s formula
ttst Manning's formuta lfldorlrirluor:rlqial:id

Uncoated cast-iron pipe

Coated cast-iron pip€

Commercial wrought-iron pipe, black

Commercial wrought-iron pipe, galvanized

Smooth brass and glass pipe

Smooth lockbar and welded "OD" pipe

Riveted and spiral steel pipe

Vitrified sewer pipe

Common clay drainage tile

Clazed brickwork

Brick in cement mortar, brick sewers

Neat cement surfaces

Cement mortar surfaces

Concrete pipe

Wood stave pipe

Plank Flumes

planed

unplaned

with battens

Concrete-lined channels

Cement-rubble surface

Dry-rubble surface

Dresed-ashlar surface

Semicircular metal flumes, smooth

Semicircular metal fl umes, corrugated

0.012

0.01I

0.0t2

0.013

0.009

0.010

0.0r3

0.010

0.01I

0.01I

0.012

0.010

0.0t I

0.012

0.010

0.010

0.01I

0.012

0.012

0.017

0.025

0.013

0.01 I

0.0225

0.013

0.0121

0.013

0.014

0.010

0.0r I

0.015*

0.013 *

0.0t21

0.0t2

0.013

0.011

0.012

0.013

0.01 I

0.014

0.013*

0.0t4

0.015

0.01I

0.013*

0.017*

0.015

0.014*

0.013 *

0.015*

0.0t2

0.013 *

0.0t 5 *

0.0t2

0.015

0.015

0.017

0.013

0.012*

0.013 *

0.015r

0.014*

0.020

0.030

0.014

0.0t2

0.025

0.013

0.014

0.016

0.016*

0.02s

0.033

0.015

0.013

0.021s

0.0t7

0.017

0.0t 5

0.017

0.013

0.01 5

0.016

0.013

0.014

0.015

0.01E

0.030

0.035

0.017

0.015

0.030
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Surface
Conditions

Besl Good Fair Bad

Csnals snd Ditches

Earth, straight and uniform

Rock cuts, smooth and uniform

Rock cuts, jagged and irregular

Winding sluggish canals

Dredged earth channels

Canals with rough stony beds, weeds

on earth banks

Earth botlom, rubble sides

Natural Saresm Channels

l. Clean, straight bank, full

stage, no rifts or deep pools

2. Same as 1., but some weeds and

stones

3. Winding, some pools and shoals,

clean

4. Same as 3., lower stages, more

ineffective slope and sections

5. Same as 3., some weeds and stones

6. Same as 4., stony sections

7. Sluggish river reaches, rather

weedy or with very deep pools

8. Very weedy reaches

0.01?

0.o25

0.035

0.0225

0.025

0.025

0.028

0.025

0.030

0.033

0.040

0.035

0.045

0.050

0.075

0.020

0.030

0.040

0.025.

0.0215.

0.030

0.030+

0.027 5

0.03 3

0.035

0.045

0.040

0.050

0.060

0.100

0.0225r

0.033 +

0.045

0.0275

0.030

0.035r

0.033*

0.030

0.035

0.040

0.050

0.045

0.055

0.070

0. t25

0.o25

0.035

0.030

0.033

0.040

0.035

0.033

0.040

0.045

0.05 5

0.050

0.060

0.080

0.r50

'Values commonly used in designing

firlf,uriruwoinS:Jflo:1a,: Manning o:uJduurflutu !/

C ! Prro

I R2/3 S1/2

n

n
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uono1n Kutter's formula !!e: Manning's formula u{r u".li

$otllao.criina.0 C 6nunruqo: rliu The Bazin's formula

lu o.q. resz rinrscnroial:r.lasriudlfio n. aazin 166ogor

uto.lrirra.r C 10{ Chezy's formula lu funcrion ra.r n louh:'rdur,
nu Sno

c = 1s7'6 (rrirua'r nqr)
-m

VR

,!: a
87 (nrirurloi n)

0.552 + !I
l'R

r .i ,l -, ,lullJa m = roughness factor .tr,tlJo'lo l,1 9 nUO.llJAnuru:10 iir1
)Z t ' )

f '].JYIlrl lUAr{1U5 J Bazin [O nI1.UO [i l1ro',t:1.nnn-

':alt1l

Proposed Values of Bazin's m

Bazinh formuh ldtrn data dl:rr:rrorniaoirrnnorf,nrf, u

6,:hiriouo:1drun61unr:lflrun-rl ruiouadr.: Kutter's

C

Description of Channel
Bazin's m

fiu2g8rnqu flu2uruorn

l. Very smooth surfaces, cement, planed wood, etc

2. Smooth surfaces, unplaned wood, concrete,

brick, cut stone, etc.

3. Surfaces of rubble masonry, poor brickwork

4. Very regular earth sections, rough stone

pavements, etc,

5. Earth channels in ordinary condition

6. Earth channels in rough condition

,0.1 I

o.29

0.83

1.54

2.35

3.17

0.06

0.16

0.46

0.85

r .30

1.7 5
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2
r.ri+zoo

2.O@
r,6@

t.5@

\ 1-Zoo-

2.500z@ l- tt(tu.ot Oroh.e. chqnn.t

t. z-too', T'6-

\

2-M
TTE-

-.' a2@ /,2N /2-56?@

N.turer Drotnog. ctronnrr l. .3/

> fi.3+!Oo
/ Ett d c.t l

5.1@
TE6

'. /
I

'./

2

I

I

6

!t

a

f

trt|i z.t "fhe tL Lateat

. ':n2aullRltf, ru2oltulnfl 0a{Eitur

flna.r.rou I L u't? 3.soo n!. o?jJfluli8vr'd,:urj.loonriJr+ron,ioiroh.: 1

o"nt
:

1fidru,:orrluronna.riausiufi rio riruuolfr
i ) , s )tluBnrn l:rlu (irrigable arca) = Eooh la.JtuoYlx{}lrJo

- X'
= 0.0001 3 u.'/-rl{1n/ 17

= 1 : 10,000

,fln1t: (water duty)

S
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o.0225n

SS

u

2

= 0.350 d0.66

= 0,80 n.t 1.10

iiiruaor nr:rirurr*o:ld Kutrer's formula rioudrurnrturoona':
, v ) -, , ! o ), . , !

R,tlr1 n3 00.tYt10']t't.cltgonnnmn: il.!naR, rlr11u1 rIrjlr :: 0''rtlonf, .r1r1

,- i) ,l ,- Y,J ! ,,
:.11U.] tuu't ?1i3 R n llJtuonf,nul IR:Llrxltuulnn!60.tH.tt-111lflBa{ turl.:
, * , r ,J

o'r.r .) o.ro0 llJu

liu;l,l1.l (Rll.)
llond{u t

A
aat

dtu planimeter ruallxa!llana{lr l
( lt)

oln o{ ,l2t tlu I 3 roou
an{ uo rorJtlm r

rjiuro,dr
rJ:vrirtton

u."/2uln

rjirronir
ocno{(.t

u."/1u llt

0+000

0+200

0+800

1 +600

2+600

0+200

0+800

1+600

2+600

3+500

(ilnru
n no.! )

I'

1

5

7

2

4

6

8

1,500

3,200

2,000

2,4OO

2,500

2,500

2,400

3,500

1,200

2,560

1,600

1,920

2,000

2,000

r,920

2,800

0.156

0.208

0.250

0.260

0.260

0.249

0.364

2.080

1 .716

1.206

0.697

0.000

,1ll 20,000 16,000 2.080III
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iunru:r:ziiruon
lt0n 11?1 = 0.00013x1,200

ttqn z dru = o.oooi3x1,600

Lron 3 1J?'] = 0.00013x1,920

ruon + {ru = o.ooo13x2,ooo

Lron 5111 = 0.00013x2,000

rlgn o dru = o.ooot3x1,92o

ltqn 7 ??''l = 0.00013x2,800

!!on a dru = o.ooo13x2,56o

= 0.15600 U.-/.)u1Yl

= 0.20800 1J.",/?1{1Yl

= 0.24960 lJ.'/?u']Yl

= 0.26000 U.',/1I'lYl

= 0.26000 1,."./?u1Yl

= 0.24960 ll.',/.1tr1'|1

= 0,36400 ll."/lu'lYl

= 0.33280 U.)/?uTYl

i1n Kutter's formula

O.OoO13x16,000 = 2.O8OOO r:.3ZiUrn'

1 ^^ 0.00't 55ns
i+(23 + o'93!! 

)V_-!-

1

u-ozzs
0.00155+z3+ _

1

T0-J00-
\fR

t?u

lES

10,0000.00155 \ 0.022sr+\zJ + 

-
TaiJoo vR

t *(zg*t s.so) o'0225

trR

44.444+23+15.50 fi
100

82.944
, 8.866

\fR

_ 0.829 R

0.866 + trR

fR
100
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:rlfrod r i1n n!. o+ooo fi.: nr. o,zoo
i)

5 u1 oru1yl ni o a ,t fl .3 = 2.080 lJ.'/?t{1Yl

SS=r:ll

fl LJIJO b

d

A

b=4.OO

= 4.00 lJ.

= 1.05 ll.

=(b+1.sod)d
= l+.oo+(r.soxr.os) |

= 5.854 lJ.2

= b + drill
= 4.oo +(1 .o5x3.6os)

= 7.785 u.

-A
P

P

1.05

R

545.8
7.785

= 0.752 U.

V-R = 'lo.1s2

= 0.867

0.829x0.752
0.866+0.867

= 0.360 .u./11{',111

.'.Q=Av
= 5.854x0.360

= 2.107 U.r/1$1n

= o.3sodo'66

= o.sso (1.0s)0 66

= 0.360 x./11{'lY!

d r.o5
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. V 0.360
vo 0.360

= 1.00 Ln to
.- )

fl1vl:lJllJoo?l 2 01nnU. 0+200 n.: nl|. 0+800
.- )

:UOOr 3 n']nnu. 0+800 n.l n . 1+600
,- )t eloYl 4 n'lnnu. 1+600 O.t nU, 3+500

o.:fl ']u'')aurju'to (or.auroulnu

nl n n't l fi''r u? ru,1ju.r o i fion?''r.rnarnnaJ{aufl1ud#ruuo

f rrunnr: 6rurrurr: rrlflunr:rreia}ld
t: ''t a''t n

Sccaion

No.
From KM. to XM.

b

m

d

m a.2

P

m.

R

m
VR

m./sec.

o
-.1/""". m./sac.

v
v

1

2

3

0+000 lo 0+200

0+200 to o+EOO

0+800 to r +600

r +600 to 3+500

4.00

4.00

3.00

1.50

1.05

0.95

0.90

0.90

5.854

5.154

3.915

2.565

1.745

1.425

6.244

o.152

0.694

4.621

0.541

0.867

0.833

0.792

0.735

0.360

0.339

0.314

0,280

2.107

1.147

1.229

o.7r 8

0.360

0.326

0.326

1.00

r.00

0.96

0.86

2. r2.2 1Jinr21{rariaa{dr;ri.ror,iori rldrr".n
c v i )r'z- f, r ! La !
tuYl0.,ou{,: Lux tul,llr:0,1o: nau tuultl8: n1t t1tx1a.Ju'']

- , Y,a
a0n?1nfl n0.JuT1l.!ft:Jn1:Hm:0t1tn1 R't':!flan !!R2uflo1ranfl Ba.:n.rtrls.,

, 
're 

rr-lr )
t:fr,tlr1 loR:o'tnu:8 Lnu'] Lrls tofl:a?nylflo

, ! ) tl ) ,- ,Jlr . - y
af, B.tfl .tlr']i.cutua T uo6r1J2'1.:Ylu't lyrsN't]{ (A) lln! nloH1u1

1'

lunna'l 1s; rvirriurtu Biulodfi wened pe.i."t", #uiqoi'm:lunlunna.r
Er. ) I .l .lr. ! ).cu^

R1U1t1{ lOfl iO?nYltrO tl't1',]:}'{Ufl A0.LtR:fl100fl nnfl 0fi t!U nU1.tr'tTtl ltltno

friction riofirurruni:lunxa.0;1ifiaunil R11rlni'to-.rnrirrin:uiu

l6oen Chezy's formula 6o

Hydraulic Properties and Dimensions of The lL Lateral

V = Cy'RS

CF
rYr p irhr,nn r.iaion ::riroirn-ufiuo00.$la:fi''rood.lnflal

o:irrn rirLicirlo.r v rioun.! lurrln: rn-u:hrtir P irirrioun.: rirro.l
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v nlnniru ryl11!wlfrrfi'1d'0.rn'r.:linso,!fl1ulr od'nir16'r:orn#qofio:

fia ioonrurlfrg:-le-orrlilo rnoo.r drulilu nrlrtiou#qaorrrnru.rio-.r-

OB LIJU

d

b

R

0Tt

Asin0
2- cos 0

2dtan0
2

d

;e
uNril,! ?'t,:ti!{ n1o o nnn na n n !tgu:'t u::o u
n1{fl 80.t

.Irt 0

8100 nSl nftna{u1n

Jr ,r..pr d fililldriruuoliirc:6'0.:Ierrilrle nrrJriaulflri[oon

I u u ri'r uuo rsl La,rlfiru rr : n-u r at r lo.rrda du
. --)1 L t) .l -

fl ']L::.1o1{t1t fr1''l!u{fino.tr.:fl ''ru.r1 nl!la l &10nRJnR0,tiu
-, ,c a-Z .l .r-ir r-

LUB{UrYrl lOn IOUU r'r']a',',rin1u'ror lo?'r{! a 5J0r?1'r h1u'r lrn lofi:oln
)zi
fiqou'urvirn-u 6d (n1oo6.rans.r = {s: r uia r.z:z: r)

[1,ifliq;1rYlr d = 0.760 \fA

b = 0.878 \fA

R = 0.380 \A

2. l 2. s ld o'aa 2 r.rr o r a o a cd ru:tdlo; irf lldriaud q n

n r: *rirt a oir o o n n1 n fl n s.!d a u ('un-uf fi'ufi .r ei o1:id6 o

l) 0RBo|cnuro{o?iooi
- -, - U , ! L. ,v d, - I
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nou,IrT .i', ?1-t

- dryr:-rnr:loria nllu6g ur:ru
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- tlollx Rlnuflflo.:
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r r!2.r7 01n1r lufloorrai{ur (canal structures)
, : ,: rnlt10fl aa,rRnulnlnl'lll1,t11.1:Bn1nu?nTu[,111 [lJ lu|uo [f]:nntl
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1U',rO lU [-X0! t! tUfln0 ifi,r 11a.r::!!n1td.r$1,u0.J[fl:.Jn1t,B.
:;mru

!r ,, ., ,; ) ../.,''r0u1uiuo1.J 
J nr Lluurr.lool?.r{t trluflrunurJlxoln l ai.c

,J
?.Jnnu tt8:gl]fl .rutvtflu! Rt1no?utrflq Lnn: [u aaunto{?u naun'fl fl 5!

, J,
l11Sn ylt B ?flort.a'tuJ l1l nu

.:i oii !.r.,1!i.ir01oao n*,rriliriiufi !fl r, ua:1 ld' rurirdrfl uaror :
, 3 " v ).,dJll.]rs r:n1s rziuriruriryt-rilu:r.l!yt (chutes) m1.Jfi.rdl (waste-

ways) !rsrytiJriifrqlolriaur6lrlr (spillway channels) uqilq?rtdo;ndrr
"" ) -, , !r s , y.

tofi.r: r,J,JtftrrJa? gJt ua'tn1: fl,:1l1Lu tol nn'trtn ::nruryirriu

2.rE.I o-nuorrrtzthol:uutr (general features of flumes)

Y l,r.-,
6nu:.1n6:1,ri'rf-11 rihr:rriJo (open channels) uo:lilir^lrilo

...).--4 ! ,.1d,-, e Z ), , r,; _uo01n!:''r.tu1u1.Jttfi nm!gl1uory{11:ii1.tIuLn0?onul :fl .roau1,161{d?u

rriul'fi':roirrfr{rilus:ueutJluoir :rsirlnuvi.ro:ool!!:rulid1ur-:r fr€e

fl ow operrtion 6ohifi ururJ : : g (ear es) 6olinr: r,! dru :-u ui.ln-lrir

2.r t.2 rr.l;rlfi (timber flumes)

_- ! ,. J y v ttev I r,. e ; ) .re) -t't iu.txlrot{f,11.J6r?u [xn.]u n1: Lt L1rraa ihuytul t:16.t!
atrt - ! t... L,fl nTio [ofluIn!xT'']fi'tnn 10rfl u,!ant1.nt't turihaNtlB:.t1nlurl,tT1!6n

:1d{lGrUUn .l Lur.r j autfltu0 1.t.nt'r UJO.luln:n''tutLn1rd. .tonaot.:n.l

(continuous inigation) un:rilu:r,nirrnrrnrFn arjril.r fi66+ui'jr:roirlfo:
J, t ..r. te4 , {y,l }u-

HllR: : 1.t',',]UtLOn{arttqu.r'tu nn [n.01u teio0$nila:-ldt 6uu.:1.ril-[!
., ! J !r a !

rlJ1t11,'1t1y1n.r21 n11 t!u:'t.ruT !n1,1:x5ot.t,:B.taatrnSaltrl{
tt -"-.& -.- Y <,esi -tl , wr!T [!yl't:'t,tu1fl?ttrJll tutu,oul{ lILtont1lut0uo.i0 lrJU

re irrr,r ),41 : -.fn [ru8:t110 tl] lulfr u trr n:ln1uyt:Jtuunu:.tnul$n! qr l{'.{u.!lJ.t,r:1 {a?:
uurhiriounir rrl dr na norrlfio6our.iurirr: d (siu) $n:ai1?#.,
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, Y. .
fli1id'.J60.ci00R nrian6oniut: ri ttn: ntu!u6o n"!fl1u1?Tn (cross

timbers) rfi a 1u'lfr: r.rrfi ur: ryr:e: n n rir oii.lur rB: si ,Jfl rjru: r,: r 6li
oirrti+rn:rnlrrr.co:6o1tflu::rl;vir.rriu ::r,1 o.eo-r.50 ruol ofl 0o
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r-r-!-----v-- A .'ty\ - - - rs-
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cross lim bet Footwoy

BrOc6

ve rlico I timber silt

Pos l

N ofuro I Ground Lovol

- mud sill

Tinbo r f lume

cold rollod thtsod

spreodor
angle woshsr

Round
steel rod

segm€nt

Strut

Broc6

design

Bose sill

Typico I for wood-stovo f lumo
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IIrl-

wood sloves
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ztJi z.z Ti^be, flume and Typical desiSn for wood-stave flume
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-,!-a--t-l'\e4ruilofruouo.toB.llJ tR:.ttu11.r ta:'t:ul1't1{i:fl tT.J l?l:Ju1:u!u1.tnu

::utr*' a.so-ro.oo trnl rf,l10'rInr.:iu:'r.lotoos.ruq mudsill fiu$iJ
Yu..] . -lliBnTUnoUn:On tO LOUUtntl.:U1 LlJYlgtl.rUnl,fl 7)rn'11.luuf, a{tYl11J0',

fr?ltnn10.t:'t.t llon [uL!nrtn fln1ufl? n 't0'l illfl 11rfloa1{ i t0

2.1t.3 Wood si8ve flumes

wood save numes riJ*:roirlJorj'r'md'rdvrr6'rulFiur6n I
,A

a1*5 u.rri:: n o u rYuijul ! nT.r r.r n nr:un: irrfin:"orihlrl sr: 9 of,ooo?1xu't')

,ro.r:1.r lsjdlfii, wood stave nu-es or:rilqlirdsui#ionrrnn6usufit
^ . : Jr,re

l AUnal0n Irnluu''t100 nt: uuuR:flunuuuult 2 [u !orflu

rrsiriau wood stave fl umes rirdrulit: : riol 6.rr.lLLB: i?.hu

rrir+60rn-u:r.riilfn-rtl lurhrrir wood stave numes rir6'rutia'orirur
) a ) ! a, e xe.u,.:,
iJBOnllUOLlf,:14O6?n0n t! lu1ll]l:Y]l1,rl{'',][ Un I l'lvr.] j n.t LO n.i !U71fiU

! irr .J rq.- . ,Jr-
[R:'q'']u'Il Itul,rrllotnE1[uD llJ [oo tl3Jf, .,l!n:Lrol11: LlJYrlB'lutl{o l!

: d t .l- yr,r J r.-,i , i
nl Lx:'t,tu']uo']q][!.tlu lollluuln ulu'11]0orlr1 tLl luruo L!r,!oel1.J I tlr

rllnlrfii !Tiu creosote, ranalith C eRe !xfidrflirffu :roirli#fr6'ru1i
-i0011']u'] [lt0'']tlluoa.!'vt1fl

2.rt.4 t]{Jrlafl3 (metsl flumes)
! ) ). -:''rru1rrlfl J.r1,!nRUrnlo?u[ u lnr:roBBUr trnuuln !u

tU

, ! t - Ji!
::uun1:fl Ju1lrB.t Lfl t,rnltrBlJt:Yt1u tl{1't::1nu1ruoullu1ltilnuBU
, - Zr-, :r 'vq Z t ' ,t t

u:3n0unooi lo{1u In3u1 ltlRHlu Lof,:o?n uonl luul!tl1f1q.[n!
;" x ,

:J! ntu'r7ll,Jrnuflu !B1l:nYr1:1'tu1!1rBqn?uIB?n3 o0 nY!1B t''].1:J0':nB

li :T oirlm:ior:liluddiriim:rulusrlumn"uil 11{r1!nl'run:n-oi
.iJ r t
fllYr.flRn! LR$: ll lt4l|Bo [U lnt !+ ) , -,JU10rJa.rt't,tu't !f,tJ]:uulJtTunt:Junltal.r.rrr1n!fl 1'llJU'l?
-.: J.-. ' I

rijlrg?lJonu.ru[B :yt [tr1:1.r rtr'11i1.!1r'] No.96 Yr 1nlnlar.Ju ISra:u1?
i.,r i - , )I IO (96 U?) 5,rr AnO,r0 tUrlJUIlJflX,rlnnnrJllR?n:!rfiU'.]1tUU nm.:U'r',)

s.oe r1o r1.!;1lnr:i1ir-r1il1ulo: nnl: !n :iyllui?q1oei1{ I n-u
,) -- ,

orjr,rlrqjfi qoiriurjrgurinm.:ut :: !1m 20 i'{o
r .,1 3r , Yt ,J , ,l
L$rJOr:Ylu1 []t f,rl1l{:'r n :1,Jl{''r Lnr: l:t! nuul tJ n1n nt.J

x.Jnnr ! tnn{ou muu:1':tann llji1ruuoa.fimf ru1 $flfntlu'r.t.I Lv\tljnlf
.,J

ru auu:lJlJa,rr ''r,ri: oa.! tof u n1:i\ o''r: tulad''r.rT a uno uloutol,i'r:od]',0.!

Lllnr: fl1u1tuoo nLt'l:J supports lJ0., endwall
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2.1t.5 t l{Uln0lrnro (concrete flumes)

hldfirurnroonruursriasir.:165oir 1,rfrr :roirnounia
-. : )d) r ! ! aaa J

rtju:'t,tu'lTloYlno luul t01TT'tulfl nluo tlo:'']iulnoun:nnrJ''1fl1llll.tn
-)1,:qa n,rIu T3y]n:fl, r.t[ufln0.rfl1u[$0J {.Jfl Ju''] cr nBor? n''l tuqe

!fl ::n'ru
lour-rtJ'lr.:rir"agnieri: n-orrr.:rflu: drvrfiuluulrn

)- ) A e- a - !
Yl6rOrr!n{t].]lr:'lJft':.:?{nn r:0tu(1l1t?lauunurruaunu 1'l.ru1f)ountollI

?ru'to L'Illlt6taJtllll:'t{noun: orfl lllt nn
I

nlT6l:',',r.tr''r{u'rnaun:6rYl1 [o 2']5 nan:raao?:'1., loutn
), v

naqnlonnlquuu ru nnaflilJ (casl in place) u:alt!tnao?11n tlnoluuu
, a-) - ), s

Ylou 'l (precasl unils) n toruaffifli''l.JnJflouu1 [lJ]l:: naunu Yln0a:1.1
e ! , )a an'rtflilirliulRa[nlotoul,t precast units lJnooaq ::nlluu'iflolllB

rr.: ou1o'ir1oo:tioxusuld'i'rur!0! r xor5r 6ouqorilrirdrulr{rf, u
L j- " , .J ,rwwr,,j , ,1 . :
!?10l: Llfl 1: :.1u1taT l1.rYl0urxaa t1llfl ? IutrJfl u1{l'l0ulM10 .,''l.tu1

- ) I .v,
oountolLlat.tlnnf, xn0ln t'i Drecasr unirs 5.nrl llJ1'liuullunaun:o

1orrutouln11

2.16.6 Bench flumes
I - ., t, i^)1

r1\r1{'rr nT oa't ifft''r.t1ruuu benches lLlo']lJyiue urtJfl?1lj

n1orfl16' bench fl umes udrifi'rirnnolrqjo:rir6runaunioualouurni
-, ,) ) ,1. -, ,)i o11111.rrrlr{:!fl r'}rflurJ1[lo1n ttoy]Yt1rtlu::Jnt.t?.tnRrnr:J1nrruauuu

'tri{ bench fl umes u.t'rt!'}.i.rlfit&ij nolln5n n.]nmll1.ro11r1n{m (uphill

side) olod'?!flairnio mr.rdrualtm (downhill side) tflui1$r.toounSo
L ) t- - , S
d'no:n bench flumes 6,:un-nl,r*:d.tnd1?[ul'rfrrtu nil concrete lined

canals

uphill !id.
E S.L.

\
dorrihlll aida
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r:1a1ioonrtlu bench fl umes liifu fluoauniousfi ritrx,r
oounSori.o: oao.rirr:r,1616' nrlrjn6:ie.:ufr.rrirrl1.,naufl ;odludu
rmto.J bench fl umes riu6unuo"osdu drurirufl .loounin6'run.srlrrotrli

rou g ucirn,rfioerifiunua-ou ufi ,run-.c6runroalrniems.lsoJrh,l uiaLjnu
oulnun Io

r ocl

r\,,
ta ,,

',s ./ 'rphill 
!ld.

ESL

dornhill .irta

rod

boclflll

lila &oln

/,\

benct tlum€ lype I

(bd(f rll one sidg ndlo oo 6[hs,

z
.t

4 2
\

s.L

lanch flum. Typ! II
( boctfill borh tid.rl

s.L

7"\ /,

boclfill

bad longiludinol d.oin

aocl
\ \..,,,.. .,

'.*q,
is€,'..s /

i\ ,'

7,\

\
bocmll

lilo drorn

bnch tlum. TyD. III
(no bokfi r[h., .id. ]

\i
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Bench fl umes tudrdor:sir.:liuuiuduo'rur::rtr6fi zo

',i1'rt0uo., [10u1no uuountBolluu ],t: a.l]ltr t1utB.!: u0u't {0q

z.ra.z ciru#urirlu:rrir (freeboard in flumes)

Freeboard ru or '', od,t6o rrrr or n:: o-rrir r.r g olu: r l fi.r

::riroaoirun.rtnrrl.r freeboard ddo.,sor#riro:Lifu :hurirulruh.r:r r
. , r, -) ,- t
lutrwd.rrirrjru:r.:r51fi orrL n6 freeboard n0.,r1.1d1n:iril6i1.t I
riuor n o.os rlo: lriu:-urr.lrir:rurorfin) 6.r o.oo rrn: lriruiu:roir
xuiolxrU')

:roi, Ur,rur4.si freeboard r+flufirsr*,riu:roirdirirlun
r I lrtw n y.t. j r !
lu:1nBT.t!1n t''r.t 1n! !0,t1a.!t1nl'l'ou :1n 1yllJrflttf,.r1a,t'[rnRBUu.]u.]

) :, i)!t n[f,3 02t't,r!fl1u111.J intflE({1a.Ja100: naullno to 11{u1n
v .t o I )t - ! ). - Yr ) a

fl :1.r lura,rm{Yr!nufl oul.Ilnn :l$t'T rinltdoul !uo&o{lli0uRrrM6ui.t
qe - lq I - lr

tuuRlLrclnl tul:o:Jlt.r tu:'t.tRnIunz']:Jnfl!1n n1$1 [unBu1r]tJn1ll}t.l
t)

I',r'rr'r.0 Lo01in1fl1''lrtaurluInoar0 !'1u11n xi a f luyl:0.ttut1n
t ! - ta. -Llr:1;Griu:1.r1ilo-.rnsfi ,)i6.J60.!I freeboard $.rnil freeboard r:rtlol

. ! - -r -ou'r.r1: fi 6 ri'r ivrr.:rir frua"nlul'h (automatic spillway) ri arr lfi .ld'r

lwasteway) nir.rlitrfla rnnr.lfi :r.lrffr fftrj6rriludarli freeboara
i 4,^

1A.t: '',r.tu1$.Jt ulry{t f, ![a o 0 u'] n to

{oonuu:r.rrir:rJai,:r.:nnurrrnuli freeboard ryirn-u
: , t.r ir du:*uorrr6nx0,ri11u:1ff n r r.ln * z ii:

,t - tq .
d'.niu tirrirlu:rrhn s n

freeboard = s(r dr) rzir
s ir uio o.i2s Lrnt

{oonuuut.:r,rnuli$n:6iu2nr freeboard lnui velocity
v ) o v .iv ..'hw )- t

hesd l'11!'ltnU1rjo,l0?U fr !n1tYll lUtl 11L1 treeboard YIUoUIqO('lyl:U
:r , )

:''l.rul LR11: rlln, {l{n n!fln

F = o.1o D (o.eo+o.ro h,) ..........(1)

1

F

D

h

= minimum freeboard

= rf, ur.{'rf,uun81n10{11.ru'l
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A a ! ,f, , - ) A
rua.r?T nfl ?'r!nnrJon11,r1.t1 

tr 
ljo1,r?,rn nu7l1 nua:.rlrlt.rlto.lfr u

, rrr '-J,.llfluunn1{ n.Jrluus!n1: (1) to lulJo.tu

F = o.2od, (o.eo+o.to n,) ..........(z)
ri
Lur.!o

..h' i Yd' = fl?lrJnrm trJEnnn1jTrniT nla:Ji1'rlrl

nltj ni 0 m nrio ':fl1un11nns n:'r.ni'r

s.rl nu6.rfr'ur1.r

,Z a 3r , ! a ). ' 'nnuuo?1!nnn0': 1 tq:T .r (d) lJor:i JulrolntnrYllnrnrrl

6nd1ilnn6o:rrrr (d') nu6'1u freeboard (F) 18.,t1.,1iu
..i ! i )n!n1: (2) uall ttriutl.rulSrJ(ruBUuurq.ln$n3 wood-

stave flumes 16'6'ru

nr!lorhtnru i$n:$'r
. - -J01a1rrB:J::11'rulntuoe\tu

freeborrd 14.,:1.rulLt n: 1B.l

F = 0.15 d+0.20 LIJOT (s)

1{Llt0

F = minimum freeboard tiutuot
z ) lid =n"]rJ8nrnnrqona.tul${l1nn:0101

!e
u.r olur,1l1{8 81fl1: a n t:n1unnrqo

!iluL!nr
) )) - 3 3. t, - .l

tt0.mtnu1nu11.tll1u0n11nunn.J!tlon1:?1n11 lLnu?n1,]o'l'lll
.: , -:firo.r:ro.r:r.r riunll r-uil'i.rin n1rilo{rtrnlryrlo n'r: 6ru? n?1uui.t

I t nr,o ,D{utt B: n 1u]1 .r 1J1.! 10 n: 1 Jul
! tentrnn f :Yr1rrnll,t:'t.tu'] [?un1utt'],ln !ulfl :.!flllinut:Yr1urn2't

Ir- ! -
o'1,, I ujut'],t 1 !!u8:TlJ1{la8untnrfrltjrrnn

v 8rv , i r e . !
Lo n n1?u1LI i??'']rr'r al n n: ( t1nr 1{ul [rn n0,tB,t l tlt Bll']u n'ru't

- - t-. ! ! aoa v " c ttltl,nltnll0 !rnlultr:tlnln l Slr'11rfl80.rfriMln Lo flBnllt-lu [ou::ou

rio,nirgrn'ir::ri'urir$iqoln.t6nttund't ungirJirruriniounir6nahurd':
!c." A f x, -e ! Y

u6?fl'rlci'r{1'r.Ju1 h,lrhtnlll tuSinu0nrhuuu': lr-J [nrnr:nrrna.ul10.rn{
-, ) at' e !

fr 0.rr,hun'l.rn tll$nn'l1t:ouu1[{qolB Ja nellulrll.tn [!n?: a:''] J:'l.tuT

fl 1r03fl i1,ryioL60u (siphons) ur1{n! f, 0on-unil

ufrnnr:drursurlosnsnlluiun'rnanr1l;1 fi fl frT U n-:ina inao.J

nnul flo

1
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, / i r. ; !!rinlrlrl{.r t[f,: [un: nrn'lu'][7T3,,a1or.Jxr{1o ni1.r tfiq IrJixl u.r
, , Y d , ) , -- e re. Y!1nn1'rnna,rf,,,ll''tan:J:!n't1llll.t 61111!nounn: l'l,noufri1.t[]iR.tu.]

.i re , Z v ,. ! Z a , !t:tua10 tvlBfl 00 [oRfl a,tn,:u'] t1u!to8'tu1u1{ullulo[fl fl nlTnBangnuT
: v :,e. re - .i , r , Ylu:rnnrl{.uaullE [!unrlo yn.]u nn [! tu lu uto&.rrnJ .] l'$fluln1M1

,:
rl,{ t 1! n B ,r!u 6i'rfi o: r rYr LJ q eri r lfrria d'u16'

,xte-,^a,2,.-,,)-
fl ']u: ufl Ba nR fl{'ryr l,!ru yl''r out',ao?uul.lUalln'Ilh$qo.tytna{f,t1.J

iv. ! , ! , Z e. !
srphons lUn.lll'lt::Ut'lO lBnnooLOfln0.I(fllLtOAUl.Lofl?tY]'tllU fnnlB1

| ,yd-!:: u!10!!: ul tur{.r rn nltE ooa {f,.Ju1n!o?1 n!1nuf,lft?TRi'],rfla::trtu

u5or.J::o::rnl:-r-nir (intets) urj.n-rnirrrhurluioa,:sioirr'ruth,: rirdrufio

6,rrleiauli1lanlilo1u siphons iiil:rirunoluroxo., siphons s.:16'

uln
ntrre l:ynlrfliln siphons liuaruuvi.:1uln:.l rn: tnrj::vnun nr.l

, .g - r , Y ! -o1n I !I4J!UO tUflna{fl{U1 LllRnoO LoRIU.tll:U!1o tTU siphon n,:nlT
r, 'Y r. - rv. Y

(on0.rn[,u1n-aqtu.] flao tqluJu'rBruT) r.r.gluo luft-]u''rt:rut.r0 LnRBoo lo

fl aairi.nh rdu siphon r,rlr0{Lra (R no.rrua.lun aooldnaa.rrfi n-orid.lrilu

nsa,rfiTulunix0JInr.,ni:,a :: yt 1uu n 1.rr.:l'r f,n16')

2.1S.1 nrtfiru?ollure siphons

ml rnrioru{m siptrons Li iUrn[irlunei-nrh.J1d'riuo:i'a.r
-v,nlU?flrn?1!Lton01.rIa J::O111{1O'lUllltlattB!O'luY]1U siphons (H) tEUn0U

^';.).ti3ua! llluonotnnu lorYl''r [: Is?i.:fllJuolrlt'to?10t7{a1]t1nl1!L'121J0.J

rio 1L; orrrrurr&uewjn8lJrlni hydraulic mean depth :rowia 1m; mnri
!.ft

0n fl1u? 0r0 flt'I:21ja nulyr LBn [u 0elnsn,

L Y2

4H = (l+fl+f2

'=

f z =

m

lurio a = fl 2'r uIo n 6i'].r n0 .J r : oiurir 6ruruio un: d'r urir u vio rilu

tu 01

coefficient of friction at entrance

0.080 for bell-mouth entrance

0.505 for cylindrical entrance

coefficient of inner surface friction

a (l + -=+--28 )
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n0t$nnl:uu

IBIUNNIN1{TiU

via nou ni ori u uri olt1sri u u

YiBurnor-uu 0, noIn: L!n::n1[rl: lJol

ra una?tu'tu ? {tu.l

r ua! b iidril't ,l nrufinror;taliaqr''lfiti',tiu dor'

lilrrr!o:

s

0.00497

0.00996

0.00316

0.00401

0.00507

b

0.084

0.084

0.100

0.230

0.E20

P" ) ,- ,.J!r
,lvt:rroo!r1''r.rra.ryloy1.tr.l !r,tnHrrr rijuor:l':tln:

P = wetted Perimeter tilutln:
v = o'o:rrirlouirdlrnluvio rfl utln: ziurfi
g = 9.81 llo1leulfi/iuTfi

riold'a-o:rrirrouirluvioudrfi o:vt:'ru ilrrurireiruviorululo

d.rrvir nirldofi 
tr 

rJn-olr..r:,a wiairLl',r nnirunrudruo'o:rrirro*i.1t tiu

rir:Jilrnuir#6rurill6'u-.:liltyi1ri'uiliilrrurfid6o,:nr:d.rrirqYia e:da't

rul*nrchlo.: u riorrjil.ru:u, crvio uiorrj*nlt': H usrnnnrioufirirnnor
i,,

L xounl'll: Ln :1l'lluu1ln1nll

dTarix

Liurturo siphon oaunind.ro:LirJilr rurir s.oae !.3riurfltra

ilrulilld louuallfii H = o.zor. rfioriruuolfi

ollurllawio = 4o.oo u.

s = s.B1 l.ziurfiziuri
fr = o'sos

a = 0.00316

b = 0.100

L = orr rurrro.rvio 1-o o'rxu$?tf, uiutin nr.: tfl ullo:
m = hydraulic mean depth

A

a) A
flulJo liyranoun-nfrlvtnur I Bnl 1u1o 2.00x3.00 !.
A = 2.00x3.00

P = z(z.oo+s.oo)

= 6.00 lJ.2

= 10.00 ll.
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m 6.00
10.00

f

f2

Q = 6.00x1.508

- 0.60 lJ.

=a(l+--f-)

= o-oo31611+ 0'100 )t 0.60x3.28'

= 0.00332

2eH

l+fl

2xS.8l xO.20

t *0.505* o'00332'40
0.60

1.508 lJ./?Uln

+r.tzm

= s.o+s .3ziurfi

-Z , z ) ) ) ^V.qwO.rullnoflAUnlnfil ftJU 1 llO?rM']O 2.00x3.00 U. 6I1lmR !6 1{L!lO

2.10.2 R-l:ttol:OllfllllJu n{aot siphons

^ L Y. -nlllln1l ln118Jrj fl.J1a{ siphons l{ut{onr?,0.t01f1'11
. - i ,y

iau::Yl1uil{o0u0uu1': n R1?na

r) u:#n::rircian-rrio (siphon barretl o:uJduulJ16eh.r 1
ii e.cnrgm yt-lfdru:'un'r1n''rL?!uoon[ur] (conditions for design) tt:*ldr

u [e un
! - i )-

- l{',] 1l n 10.lu1YlYl u118 'lYl B

! - ^ )-
- 1{1U[n10''rUnAllf,:eU UUnnYlo

- B',tr1lnl0JolY]0

- u']?lunuon 1L nB

^x- ttlloTun: olt:,t: :! oxo.rri1n1u1uyia (bursting)
- ^ .,1 . lq

- ut n ourJ B noun n:: Yl '') o 0 0 2r,r 0 rr'rllrj1nn 't tuf,r]1v{ou

t unun:nllur,t
) .,-,-

- reaction n::71'l tlo O ?n 0 O'lU R1',
i . r.-

u:.:01.t .l tl,tRlu1:00.t I o, u n 1t y{ i''r I tu']o u't.t f,: L0 u o
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z) w'a S iphons riJlryiad rr rnroarl e,rlaroer6,rza.r6rrir
,i -trr:!!1auiaxa.Jfl RaJ6i JdT (rrd?rqin:d) o"rriaarco:riauuian:o16'

0,!a0,Jy{n11 10u''1 iR:rauo [1,ln1, 08 ntLUlJrlutou']nu
. Jae3l n1nfler17r L!lj! r,tMro siphons etlxu Lo?.]nnU :llal 1n

YtallE nlll]r J1-1["]yt0!aItfl a60n1: trafl 10 {ll'trn n 0iR1: lotunl:fl 0.1r .'l

i r.Y r
tuulirflBr,y{a !r,\u1 tl,iflt1,1ylaff:o?n i! noxutoyioa Jldul n

AY
2.20 Rrrt utolnatu tdtuoult,lftato'td{ t

-: 'i ' -rona.rd.:Jr o;liriasi'r.: flu-e,n1', T UU1X',',r n fl 1U1 fr ',tU0Um-

uio siphons hjsror nriauu+fiubJ lousir,:ltluyiar: rnu iorJ:;gr:u1u
-:'tulrl (inlers) LrYl']t rrfrfrllJ nfl llJfrou i: fli''r J nuun

- i e , Y . rv
nlt:1Ju1t11fl48 Jfl JU.rYl1 LO 2 2!nA

r ) :-ur{uruffrrJ riarhilua}lorr:oao,:ri.:rir
r,, :s.-a :. -- -;- -2) : Ur1J1lJ ',r$nlLl flAUr n Iu',]lUylyr 1itlinT Jnu?1! nuYl: ut.u1u1

Y-,T.J
n1tIn0n [1?, [0uautld1Llof,n1fl$ :!JTu1[uu10.rao L u
. -. !,1 -: - . Y-!r . i-r -, Y -

r ) n'rfl1u']TrGtllll'tr1nafla,if,.t1.t1!u't l,unln tulorgYtu.t lu !nR.nr1r1n
.- 3ra, , ,!. -! v

fif,o.: $fltullJ1tu1r1 l u 1n n?1n?']r.i0110 Jnfla.tR Jl.t'ud? ntTUu,][r']nflaJ
r -t
1o11,t11 0

z) fir drrirfi o::"rnir r:ir o na.: ri.:rir irirlu n urlutnrgi dr n",!ri,,fr rih
t,- ) ,- : ) - - . . Yr.

fida., lurouYt rrfl :rltln uTnn: : urlnln luonanR,ll{1 llJlJ-]mrn nn?: G: u

rrhrnu&'air1:11iil::iuricialJ nrr:-:-nit:hlr,riudhirseuuvi.rarorr
r , , ! - ! jy

lllljllJlluulNlnn'lln11tl11,0inn0nfl.tu'r na.J(:1nYtT.t71ill1 (wasteways)
; x , ! xy

lvra::rJ'ruBraa nor nnn0.!R.rulY] .r t rlol !n1,1i u ri1.,
.-.!) -! e ,:.,- ] v i J

3) n',r8',tu1mn: : ljl.tlr1r.rfl na.:fl nu1!!t ln ululntlE lfif, rn [q1nr:?1
.-,i e .).a, q-!)-. x t, ,l
n1o.:f,nq1r1nnna':toum n ! fl?:03 [ul{1?]tut1,'l!'l [1.1s HJol naan(,tu'l

6or!a:-rr{rreu&riiilrioufi .r1il?iuyr'r'r.ryio:!!1uxia r:$:3:i1ud.:
3 :- - )- i eUl (oullets) Yl''l n,.l J elT n nU 1'] I n ! ,Ull1l'll'llJl

2.2o.1 rioirurufi;od:snrsuruiudr (lntets)

n17 ! O UYt 0.tU',t 1J0.t n'tu1llfi::: oul]0.t0 na.ii {u'rn1,tnu

aln1:r-uli1o!riluyiar::Jluxia r!oriu'ru (inlets) d,riururJ::g-t-lorfl o
--!ru, -:SZ ' - ,!

:Jnnu{.r [o Yt81:mtnttau::cn:lnutLu'nro,Eus]1tt1{?fnromnflJul ttEG
^, )e -! e ,8, ; e ,t )o

LUOt!AO0,Jn1rT1J1{1Lll1fl nBnlnlUU 8100n{l'ln:Yt0inf,0.Jn{u10:.m&T1n
- ! y a r -y '.e:,ftaln']t l lJulo0nrn1l B Jnu lu Lv\u1n lvtnllJ']IJl lunf, B.tnorlB'tu to
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$EUUtrl lr!$!Ly!1r0: gLLU LrrMl U gluAUl40t ntttu!uttflu:!.Lu t : ^ , :'r
ULmLLU$1,(lllL!trgULU0N'l:DCUlltlLli(:ElLttrLU0g!t Ul ?tLM:NTL!N i P it 4

:0Ll0M[ !81 Mt U l] LttTUttBt'.rtfi1u TU r,rTtu:glr gu t$ sL!Dtrr r I r'r ^ L 4 4l
(sua^lnJ) Ueogtl Z'IZ Z

uu!{rlL},(:DrErFlu snLr,(:Eu11

u tuttGUhLM:Dtt[1$LE!{T LBtlLM:! B gLt't1ttU?tLM:!U LttBO]

uLoc,tn !,ttuu !,umr o9', :BnLuB! rgGgrnrnLE !6n1 o9'z LflcN$0uutt1ub a

T ELflnlr:!,LLuc DnGlGlotlLM:lttluc0r,(Isr ruNl m'9 LLunolllq $Cq (ueds) , 4r h 4

Bll0u]LLr :gt1LM:ETLg, tt?tnLUllrJl0!.1[ltLn}!]0uuft gtrL!

ItlLr} P(. 0u un LILnLT*:E

eLlDrLu Lqrryrlu grEr llrlngDr:oBMBlr,l uLn (';'s'c) LrlrD$ouunl 4r P r 
^^r 

e

LfiOlt LUEl Li1fl 6: !, LL U 0 D tiu U g0 Lt tAU Lt @ t t{tttttl t\u Ltn 6:.t Lu

(setpgq) nrra:! r'rz z

uLu:DlsLLU:U (sUa^lnr)

uEueuBg[nLr{:!}LgE gLU BL}r91 U0',11llC!,41 ficEtucMTlrtt nI$u LEn 5 2 f aa - > ' tr. . ^
harBnenplu ccuul-ur,rB gLrtltlua-uBn-6:!uuTInLr!:L!Mr gL[rts!sLfl Lu

trLt 1019Ltrc E$ I u ufl,^utr@tt Llru LBt oriI1Lt rrlr,(T go g LuLel L4S DelJ cLu e gLr

rnnu B ;,LurqLr,(ffrltfl:tF(lu !,$Lu0 !,lrrflu11Ll',re,g,L?opT Gusru!,u nl

uftbtuttut n]tubt untMlr^ugtu rz z

r91 Ltlt Dr 0N U UIrBL!6r1GUU1:UC rUA LR UL0lfl LtLUCEILUbUULt!Lfln Lm!,n .r: , , ^ " e 4h o . t :
ttl:uuLULgl 0ul aLBou00u'tTEgLullofl ?ltlll],(1[LU:!ftLf,u!,c!LnLUff Llr -7 - 24 f 7v. ' - . '.5o
Fu lrc uBLg4uc gu u eu6Gc 0^u:u'[ L,rlTpTBuuuLru!{lLtMl0BEF,:ot1?r0u

slalul Lt1!t!'LIL^Ll (dEI puss) 0L!,lrU-UenCL^!DT0^6:UULe C!.rUL gCLn0t1b

[0NunlL11 LrlT P$ 0U uLrLlUb L(:U LhLEflILnUltlu0L !. Urrr. t U OUU (stalui)

AGEUUTILi(I-! BLn:!,b:C1e e*nUn: r eUr L^! E!,LUlBn nEre'i

nutlttLB]1.!N rLUtllln (stalur) Ltn^!0LrI:!.

6:rl'1@!r Bu1:g0uIIuLoumfl,rauRuuri$G (s]allno) Lrrunun:!,8:!,no!.tr ' :: t a
flLJl:r.0raLtNc0uSDuurluftu1L?ILBnLb11't LtrcugLuceBLu6n LnuLlLrltrg

^e,-":,,r,ii^:^
un-uILI;h,9T !,UTITLnTNCOEUn]JLttir$ !urrLUUE (aM arnsols) tr6rtnLu

I Ll NT 0rr:0 Ltlt !a Bu uf!Lonl u t{] r,t1 riEE nLurLtt LfLlLttn gLu
,i , I t Ll " ^ ^ 

. - i
(sleDno) tnblrotft:!b:rft@s]rnrnrsolr z oz z a-



, y ,) - -, , ) )fl {1 YiAnRi',r.If,0o'Lun:rldn1,0€Uj'UYr0rnarJ (siphons)'[iu,'lnn: a10i:
e v t.v; , ! v
6a,rnonlYt0 tunl n?11:ouI0nnf, a.tn iu'lolu

vianoo lculverts; riaviardal (siphon, dsir.:oaonuur,ia
d A) ) ., 

' 
t

rm.rl01 rihrYian01lntnnB!?!tof,runu! n:tuuYlBLtn']lou7]1:0t.ff1uunln
,E

lo f,'ru:rJnlTfl''r!.r'r[ulju'roY!alru itfluiaoon (culverts) attituzutiu

ristiutttiln @pen channets) uridtilui atiauia d ruTNuuu siphons

o*.rl6nriturrrfir

z.zz d{rlfrnjrun v (cattle ramps)
A.e- <. I

luJnl:IruiJn[nBo', n:0 n 1 nyl t'E??r]?1ul ull: J,t1tl tun']l tH13uan
. -. ,l- ' 3r.. -r'j -, + .l t!.-

n1:i'rn-oir$riTr'1hxnB0'tfl {ul !LFl1.t1u1ltB I lnu'tl1j1luqu1nfl 1t loT.lJ

nlifi nlr 16'?uruiauriu rn:r: firrldouLirirs'o5:irlono.lsi.li'rlA'orr
r ,i < t !. ' : tl !t !.4 -9- --!--^-.htoru(r nno nn:vi.lrflunlu u.l n luYlqonn: t!($rl Lu !o n'toann.]l4uo

s orufi llirirf,'o5{rxo 80.rtfl unrLiluuvi',n: li:irll'n5rrnu:i
. ' e d. e 4t'

fnrJaso.3fi'tu Lut! lrn loxfr:fl1u[$f nulrorttEln?u 1nun LtrR:vi]u

riuLi's-n' 6urirudru ucir:y{rurrd''diiau Ljnabin'o{r6uie11illrld
, - : t t q..l-.^-.::-'

fi toln d'ln:f, f1.tB31i{T1111ff1U[r.Jnn!flUrtJfl 0$nuu1n n.m']l1ju7l1llufl n?

1'{ 1tllU: l'lYl1] (: fi T1r
)- - . x 'r; ,

nlhxtr6ri,r,{1$u:-lxxR JnaRil.wln!1u0: L: lfl u'tttotl13tMoBa.l
- X , ) e 

'e 
\ tv a

Lilunr., ll{iarlr6uB,JtLn:rou1J1{ !0.i11rir;IUuYl']{tnura.rfro2oaJ l!tuf]B
) qs- t- - i rs t.xvijnro ::lrru r : s rrlollis'oit6ua'trf,:tA ih16'R:oln lf,hln::ou:J

)-r- - in'r* ; e !. !.r. ;
u{yr1.r71 n=o irouiil u fl no.[trt a'lr, !']io1rn']oofl'!tt8:n0{flRa'lInRo?ttllJUuul

,:, - te ) ,t ,

fi-,trfluu1u lunt:o11rlxf,'l.I-l{:-nr!fl11118 [lJvltJollYll'1.10{"'r'tR1.ruElLfluo
iu,csr Yr

n1::ouriB{nn0 J!1{a tr Lvlnol?1'lYl1nu1 [xn

a?''uJoi#f1ufr-o{vrinwltlJriauldr{n rnrr:{rdu.reinfl riro::1f
),'-t,,ai,lr--t-r--

6s1riu'rfl-0i'lh& !fo: Jyl tlaauf,oirmrfl 1llJuuj']flBaitf,'t1{'1t(u}l1u tllltllo
I -, t r! a Y , v )v - t
iiJihrftno.r L$nirni'rnn:,nnLlEn1:u8ulRouin'ltt'to,:flgfil Ylln!fl0?7111111:

: ! , r,l !r r 11- -,rlnui: LUulJt; llJtu rvtr'l:Ra?i: 0nu1fl o LUxirr,Jn !!n1.JYlodinl1i
t -, t -. 1 - : ,4
lunt fu riuun't: f, i1.l[i:,ufr :v{']ui3'u.,! tununT] n$rl|?'li:u0.tRl{LuB0n

tnuulnnolu

- i vt, r !
2.28 ftlrOOrv6rUUl AJrvOlJ?|0{AaO{A{U-l

- !r !rg.v-, w
olxtlnoB'tor.,tTr1 [ufl n0.!n-0nlofr-]uu1?10nnf, 0'rR{ul t tntu{n
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y-
81orf,urou1'lrJon00 !:'tallo8 JB0::o:.J11'tufl :l:ouYl0lfl f, a Jaituuttx', I
-;ourua,rul0'r nfl1rv\er 2 ]l::nl:fia

l^r) olnror? ro n1ruu2R0o{l lnu lu
^ : a ) o aa'Lonm?116111 

a1or.t ?u'tia:0 RT n el1lJu1'tiJo {o f,a irt l'l I B0 n Ln lu
,:z i- , ,)

n1: a a nuu ufl na,tfl.tulinrau n ! R'ro1tB.rl1u6u6l''l urtr2n n0 n! 1: n1: ru{ttB:
! ) ,a t !i, e .v

a-o:1ri?xa.ru1i.rtr: llJn-qnlmuo?o8a ia n!:l n1:uun lotml ! l:1 n€ t,
-i.ifrtoonuu't?'u0{fl na.!L!}uouln!ft1olan}ufuo1ulu?n$8n uon1tr1010':vlll

' :^ e
ounurl nuB:r:'ru1 l'nn1no1ru'l?1a.lna0.r0u1'llou? n!alol0.lvluoulr0')

o'n:rrir:ro rirlun no.r ol $.lr fiul].1nu n-o nfla J'] l:.tYt: 0'rurf,uulu1fr 6':nr:li
n1001uu1?1aJfl &0'rrlun'i1n10na.riu6u

, .X - .1o e !
n1t Irf,']oo'tuuT11l0.:fl n0.:11un?']nlo10.l] alln:r'l []1t:o'Jul

ldne:r6lrilunno': (full supply level) g.rn'i, ::o-udu6uvr nillnfi rrs:

r!.i ria.rflso.r (b€d tev4 niur:o-t foArclndfiunn{uryrfi or1#qot6.r
A ) -: ^ , Jn ,. | '10 1r.16.rr!ormo{0f,'ro03!U1{1:ourou?nufluouo8fl nlou LUn.llTl tun0
-! ' Y uZ.1't.

:!oljlt1U0:::Olna0nnR0nR.t o?fl Ba JYI Jn!o nr:09$ Jv{ulll{fllld'ttJ n nB ru:

rihnn0',nsu (floating canals) Iou6o'rnua'oduLirniutihlrJofl arrMun1t

,!oR8o,r d't :-uo8o.,tr::rloldLjir 60na8an (unlined canals; liu or:
'a t - co ) E l - ' . 2

xRn[6'|rn']:fl iTtflf,rina [gll1fMflo rH:'t:fruuo'r,tiouuiBnoun.:iou
-: '{'i 'i.toa.rRo::ouu1l'lB!T:ouy]annR0'tBn In?iJ'lJofl n0':oa tu l]tll

-,I- : ,
2) rJOU?rUf,UnlUll 2iao{annlolulnou'l{t?nrt?

-i^ , l
:30u1'{1{ouo'll.Jllu?on0.tu1.J5?l01nBon1 a.i!1 n0t]'1.t1'loll ?

, ! r , A ,i ,- - qre e
'r lu60.Jnnt:o1n{1lln:::oLm0.ran0'tn't lua?.tuutvr01J: :.lo'lnf, a i Lul11 n]J

n-nrr*:r;i r;rna
o: nrnn! n1: Bo:: o:.lu'tuB:::0 uYt B 'tfl 0a 

', 
s ': n0 ntJBl al:

!i.rdl (.r,ater conveyance structures) sir.:li1unna'rrfi oo?!qu:to'Llli't
y -.o1sluEa1fll:Un:I0,tr o?n8ono1$11u01fnt Lr luorulnon1fl'lurfl uulu

, !) s t
0'tfl't:f, .tu']Ylfl 11iu 2 !$onB

1) f'rnn
2) ri.rlYr

drnorto::tlrtt l"no: girrlunna.rr0u asar$u n{0u ttn: idl
IJ. , za

!1n n'j1luoB0ns.rulu qj vr-rfi n:r: ono',fl 'rul rljimool!u1?1 fl 1 nr6ui
- .:
nuuulluJul ttu2flf,onBlu Llt0J lon-otnr:l orltfru contours n'lo1a.,
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i- i , j d ttv o a ,)vrllollolultu?nn0,rR1u tnEfl ulrRrJ0ollf, : 1rjfi n3 frrx5 aL:jfr u1rt;o]=uUT nl-ln

6.:h'6tiluda.lnn::eiurieua:::o-rnr'aonn0.!n.r odinll fiolu firuuranar
. ,e )i ^ - ;fl'tu tll o oa.trJlu u't [ ? alryt],{t{ou nio rutJl nx5ortS oufloci..}a,r1,T nodi.,
- x,i .J .wy - Z'rr.-. -:2fliarE urt niMcllnulumno,rhl,IiulJltr1ulful lf,ri? frc6o.lno::oiu

;---ele!^,
u'ItR! t: o:Jyl0.! a na { n.r toufl i't.nr10 n}i 0 T.t.3ryt ${ [uR sa,rn.]u lx Et ija1l

l, - r ,l , ,Jmt f, onoJrou. oao.ruj n.rau [Efnntn,tf]:Jnfl o,rf, 1U lnqiyl?.tns0,ttxd-nf
1 t )e e -iiuurn na,:o{luvr=ti,:niu6oodorluurfuR.rxa 

'tlfiu6ur,ti0],{doufi fiuoo nrjr!ittla-
, ,i -iln!1UB1OHJ1r4r011nuu1fl no,rf,1u lury uurono,rrldl r:d"nx?1n

tt t p 
'! : ^tf, 1l contours ],l,tlm]l'tttt+?tllj1{'t nlo1a.jt,{UOUO']XrrU?ftn0.JAoUih,td{[[n:

^ ) -: - ;!n1:H'rulJ:t?ruYtr!ouHuonrnnolBir.nnar.j.t.rtloli?15 0u j i.r60.rf, fl.r
rlronrrn::r,lrrlillnluanoJsou fl no,,r!unq0u !rfl!nri.r

' r ir,i
na1? touy!2 LUu10nrlB!r1tln3J!r: lulliou].tr6u1n-trd-ind1?

lnne lln: u.r.JBUUUnuBnlr0EOfnUAn.rrfu olu tlein]rocruJnoo nol nfir'16
4- p-.t ) r , ; , !fta n1luga1fll:ytRt't.nMtl{0f,ot:olJlt.tun:::o-uionR80.rf, ,I1 rj1ncn!

,4 1 , c -q ' I a ,- -.uq2o.ri,r106nr0'tofi01{1n.,rr,uLun?nRu I nrrtun7l 1]qn" Bejflriluo'tmt
-1-y- -r= A e: Jx,,
7tfl t1.llju aaot:o1jll1l'tn::30ljyl0nfl BBnB.rrn ngnxmcm'[rifi0un1&firil,i0

: -. ,

urirb{rn-o n::urri1u1,!o"olud?.ru121dl:riun,ir -rr{rl-

ESL.

II GL.
FSL

E SI,

N,G L ESL,

F,S L

rTGL

ES.L. - Fu Supty Lcy.t
N.G L . Noltrol Gadlnd L6rcl

B.L. B.d L.vel

B. L,

l tJ i z. t i:nn ( Drop) ! u a rnrr ri'udrriuao::duu3r'lunaaldu:r
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2.24 dlqn (drops)
! ., , ! ) I .iu

u10nt u0']fr.t:f,.Ju1q'\:L$!''t: nu :ln u1m l$n T{ LlMnun
,i e -Y!ou'1., rt n 6n!lyt''rytLflu R.,1.r nuuuu'r 0 n rn.!ul,iJfl't sn t n::mL,{rrirul6'Urn

n.3 30 u.'/1l{.tYl
) -: - ; a

tu0ni'r ntTln: not:ouulLLB: t:olJra.:fina.rn.! tlutu20,r?!10 01u RTo [u
, Z Zz^!t?Jnu9 nto Ll{T1:o:uun.J!uTnnou 2 nunflo.-

r ) riron6.:

2) U',rOnlau.J

2.24.1 rirBnA{ (vertical drops)
. - )rea . ! -:- . , l
ll{RUUvtl{.J LOlln'rtR71.J 10nIUOBnulJln lUr:U:Jn1Tfi flr',t

,,;,--
lJO.r Ifi:.!fllr1n:.] f:lrTu rlollro?'roJulnT'5Yl1.rirln1:1u61unl:aanLLLrJ

J r - t-Z .) )n111$11UlnlU lUUieUUnnUn0: Lrulanr0u,truof tlfi ru RUIllJlJoln1L
(rectangutar inclined drops) n;0rfi ofi uiarfi uvi.:nasnio:.1:m:rirlrn

! i --q- t--
(baf fl ed apron drops) ururiron6.t Br.i1n'l: fr fl 1rii, o n6 J fr u-Jlf, .rlB'tdo

v d )v .- vIn3ttl!'l;fl 1ta: ufl na.t$au$f,: mrlI{10rnnro0.ln1t no:]o1Ju1Lln!::o:J
c, e x,,

n0,:fl nB,tfl.! tlltnu 3.00 lt. t1lu.tfl :1.t LoJ'IruR:J1fr'ton0nolrl
i .: e e re a , o , 

n 
o

l{'',r0non01ofl :1.tou l,u 1una fl auntn8ll u1afl oun, etnr!
-:- A ZZ S J'

Lv!f, n lln luRlJu'ltJnntfl 't1{oluoalrnlorff tl]ru0nYl,tuu touyr'r L n:fl tT,t
. ' Yr. rq-Yr

LUUnI${'rurJfln0'rflnu1lllluaurlnlt0:LlJorB.tot{ns']J Li Lll1.l1 hlRg]'IuonflJ

{fiur.ri adr r:-urirri'ru:io.:1uuur6,: ornrfurir6ro;1rsl:.lorunno.rrdo rrir.r

' rt ' , ,J-, rreg! r
o0 tll r0.Jntuo L1 Luu't tl.lBti1u0! u!0ntou?u: 0!18'tu!a Jn l,olln1tl0

rjturrurirun:nr:o0nttuu !rB:01u n6o:r-r-tolflri'rirtusriruonaonnr
, a ) ^, E ! - ! t- )

LOIJ LlJ!lnuut:Allt0inUOnulr'] rloln.rYln! ltnt!o'tuo0u'1 [uL$auuao
t / , ^\e)t e - - .., iu'] 1,'lt0uTu:Jt:ono ll ra\to?utux0unu n1rul$rulJu01n''tt1.t1nn0:yl't

IJ
e)-, - li a :xll1y[!ua1m:AoulluflnaJ (check structures)'LUolU Mol t':i!tUnttlon

s,
ll!UU?1 check d]ops

riro n6,ridrurl:: n a ufirtr 6'ry6a

r) r.iufionio riernr.lfl n-o (sheet piles or cut-off walls) nJ orl
i. .: - !
l,iuo''rut uauluf,3Yt'tuu1

2) Y]1.i|rilIa:fll.rao n (inlet and outlet sections) d']]1t"u
Y]

u'tono.:1tl']otann! trlJTll't!1,1untyl1 Jaon fi"l6'

3?7



.: - - !
s) fiudrurufiorirua:rirlrir lupstream and downstream

floors)

+) rilrrn,riJn (inler and ourlet wing walls)

5) nlu .Jio,ru1nn (breasl wall)

o) rirun,rdr.rdo.rrilon (side walls)

7) B1n:Uu1 (stilling pool)
, .i. . ! X e v Y

naunnfl1{oruvtuau,]tl0:610 i'']n muyit{oTlY!1uu1aan luG
. ^^ 

: ^ . e - 
-" - : v610rlllluYrJulrrruJ]r:0Lut:uJU'tttul dnnuul noon,:LtR:Yla,tfifld.0

)v
(prolectron) t11:U:L1{.lo1U

.) .t ; tr(1 Yl 2.41 trRo J: rJu']or n0.J'Iu1ora nfl 1tltL i ul ors1 [Tn
, x,a

,.1''tu t tnu 0.500 u.",/1u1Yl

wing woll

,Stop Plonk 6;;J I
I ra- Lotarcl

I
I
I

.-wing woll

A

P lon

ToD of Bonk

Side wdl
Top of Eonk

8r€osl v/ol

' Proloclion

section A -a

t'

E S,L
L8.L

srillintP

l i 2.4 Sr./,all verrical Drop
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z.zl.z uttnnrdul (inclined drops)
a - ! : w ! d d-t_.-n1t :uutnuunuu1ono,rui? ulonlAu,:uio'ldr:.liuun'il

riron6.r6o6'rurrunr:r6ou lstiding un:nr:1rn6lla.nlrldfi uaror:16'
i r f w ,Yon?1 toutoyt'r: n'tBo:: ou[1nnljln n11 1.OOlJ.

-i- _-.<-.-.,- .: e < ! .ht y xutontau.00lJnuu,tono{ Rou1yt LuRr^t.T[to,t1{10nn:'[uRanfl

eirr:-uirrdo,rdr.rllorldur6u,rssu .1 ueiin.rooiaurir.rfiid.rnrr,ln6e=d

nir r:s
e i a ttl^ ,:v-n'ra1ifl 1''l,tu.tontBU.t [? !sena Jfl {u.] l'nln!.,:rrm'[rji.rn:

rihona.lrrulr.r rg'noa.rfl 1m nfl a.!gouuianno.u.u ngau Iarfl 1ui: nnorroil]
Y r. a , a! a , )

u.r R,r [oIn:36]unun.:!tr!'] ru 8.oo !. xSamnni.'t Iironr6u.ru .:r,rfi.o

:ia.t All American Canal, U.S.A. drao::rilrirn.sfil r s.oo l.

-Lt:2

|.?

A A
-e-L

'tbp ol Mml lqrdol b.nk i \
P lon

l* totrot recrton - -l

Slction A-a
Frol-rlon qr drr.cr.d

ztli z,s Trapezoidal lnclined Control'section Drop
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! .1). ,iro nrdurI?ariu neirl i riu rriuriu nn'rua-nEru xa'rtr gio

, v - rv ,! t ) )
mx1rn10'tranu.rnn (drop channels) x0.rrnr'toufulnnLBU{::Jfrr?rnu!

!l,,srn (rectansular inclined droos) un:riront6u,r:rJdrvdurJnrllU

(trap€zoida.l inclined &ops) nioti"rif,.rriosir'rf,rsurir':rJ:: nouliri:.r
! 1 ze - - ),
ulonr0u{uuo?unirri!J nt0o1,r I nI$160 nxnlu0ul.r rau norched

drops, controlled-section drops, gate-controlled drops, flashboard-
.,1 r -. ! )z

mntrolled drops, LrB: check &ops .rr touln nrullulonYruulurJ:! 1:J'rnu

lt''r
-! !^ a)a-

fl ?1 nt. 1onmunt! 1T.t1.l1ttflt rrulMu.t.tr.t!f, nl,flaf, lnru

o0

r) rl1 fillarfl]{aan (inlet and outlel s€ctions)

lou:.1 nimr+rhun:vrl,!ss nxs.trilon16u.!tih transitions
- .i,; - ! ..

u,uuntflEr 0eiolta o-fln0'tn!ma1a']tu10n inlet transition o']it lt
. J , - tr,-n rnf::tJoTtFoutfrllihln trn ou et ransition mno1'tlul1 [:Ju{nflo.:
r e lv ,.:. -!o11rnluu.ruumt0anrr!u0u1.ct0uR0u [outor{130ulnu.:g1rT1J1r'.lonl0u.l

. ,,1 - :
xu'ro [xQn.tf, o::olju1n.r!''] n

2) Dlalrtrl{l{l (inlet structure)

6'a.:oonuuuLioruaxnlrluBxo'ni11d lriurirrilurio.l
--: ' r.ir ,J r,

u.tnu 'l (notch controls) L?llfi1u I n0', tl'llll t?tntl'TBr0'rlltn'UBn lUgn!
:- ,:
f,ur6u,:ro,riolriron vr5001na0n[u:J1fiiLjn:;oruforii uiu :!fl
uioalrul{drundaflo.tfi{ drawdol,n enect ll1firln-oo6.rnf,Blfr luiio
!- -:u.rrRUvtlu B'tfr1:nl{L'u1lJI:n0:JO1ur,{u n1tlfl Jnno elouau:Bnlltvlntu
;.t

nn,t nlufln1jn Lin:roJulnn

sy io.rJrnn (drop channel)

i o'nir onriiu:roir:!drudurrror nui odrrdrlnr.rurrttt
rlr:nou6'ruirufl.:{n.r (side watls) z in.: uadur6urfu j d.rfin'roriaufir.r
- I a ) - q-a-,r,i!q n'lo!0.r$ur0unnfl?:rB0 n !!uo.:n0 tulr

Y x,-
Lnal$tun1t Bor:oul{ln,, lutnu r.50 u.

t,
Lr R ',',t 11: :l n1: no:: o llul a,, !1n n 1'l 1,50 u.

1 a - ! ') - X

; n.! r : 3 !t(1xt!u1nnr8u.rr 10 [xQr,tnol:o1J1{1fl']

1

z
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or l:l n6io,rrir oniuuro:.1 nrui a.r n(dr u-rrir fi u
-, i i q-- t- ;t0UJla{r0.JtUu},tgotnuon!00nl.r!U'Ufl1U$u !xrlu 1,6.!ytl,ro{ (vertical

. ,, - ; d}
curve) B,:fl A1.l1UU1n tO

ly rirlirnir (stilling poot)
Y.,lr t i ^ , ! ,

1{'tYt [1.1Brnn{8J't l,o u tlT.: ol ltl{llt8 u,t,u a.rf 0,tulnnn! n{$
' - ! ) e te , i ) - ! )z

alnluu']rlRT1{l?n:.tun1uflutr,{0nf,1ut{R.!.r'ru10.t'ty!l,!''rnrnuItJtnu
- : - Yi - . !nou 00t1tt?l0nulcfloB.ca nDt?11nuBo11t:?1J0.J1{1 luof,o,:o'tuyl1tnr1on

* -r,c.l - ! , rw,l rg-l:ua,tnl{ [1, [],ru'r noflBa n$n:01fl111{'t onou'].J:uu:.c'lntyi0 tf Hr,,nntHB
- ' s . v , -: .; , 

t-;. 
- - !

onnn1,)1{ i.toa{not30rJnu,alJl1J lnno1n?1t:oljltl [Ufl nB.t01llyl1ul{',]-

onlfilrnraio:rirlfrrfio tryoreulic ;ump iulud'r.:16
, - : . ,, -. ,) )

0'r.r:lJu1!t!ooen!1:n,luu: Rtllnu!fn.rx!o'tutifl 1fl113
9nv!!

t0,,io$i1onna.ru-u rJ:: noudrufiuajrl (floor) ns: ri 1r.r,:ri1,, (side
v ' , ! p - ) v !r-

walls) 2 ,J1,1 0''l,tl UlllOB itt1l nttt .ry,i oYl0; O']uYrll{tl1,t n l:llYl n10 nU''l LO

or:itr::mrrir (weep holes) lfludllrionnu:.ln-uiulaoir16'du (ue
! ,J : A 'lllt pressure) trt!lJ1uult1rtn1uln1]YtSq}luxTanlw{n11nt1'tll''r Lu0''l.r

ih:ruun:n:ro (sand and gravel poctes; r{rrJrqfi'rul6tuiodruun'o
riruliuhliluroio.rn:oi (f rer) 1id?u rn:fl ?:fi rnrilo,rfi{riln-onso,triou

6.: inlet transitibn un:tiot'rn outler transirion 0an1 drufiud,r fiuriu,l
) , a -! iIl0nurrlJ.tu'Itlt1 l,'tn n:3u:}tu,'lrutouln!r19no J

i d ,:)-
1110n[0u'1fl 0un79rfr llJlnf, ntullB'1fl ltniruTyluulJRtl.tnu

.re:aA),))
lJ1n luuliull u0nnlnu'']nnraunl uKrylBUlJlJlJolntlf,:: :JnlytBUrln']nuu!eluttt

e era .,1 r-.
n.:nfl'r?ufl2 u.[Ju1r]ntoui0n 2 guunf,ufl ?10: touT!1nR12 [?o?ufl8.-

r ) rironr6u.ruuufiuioliuyi.loounin ua:

2) UlOnt8UnlttJUY]D

. UlnnloUiUlUU llta{llllm.tflot.lnrq (boffled spron

drops)
c'V 4 A ) ) N,: a,rul{u1flnr0u.ti ufrtfl nu!r{riol n 6.J uuflqi B.rula n !rtytn

l]
flsun5oRfl.:1i$nluIn? dlfilnf,rns.rr.JlIourli.:n! !niuR:fu thuttyi{

- ,: , : , ., z y s
a0untornFhIons.ifl nno,rriJs.rsii,lihuir s] y!'rlfy{ri'.t.nunsoilsnrul

Art. 4 e -' - !rw,J , i ,l , - .-:rrJn i{ run'rlu1ro0{l,01.Jruul t?yDJ8lu}Iu (qI:Jyl 2.6 ) u,nnlnonxxunt
v e;-; e e !1'lut:u't 1,rlBlt1{t:unulLLu?u0,rnuanun0nn,lfl n0.ro1uylTUu10n'!id'tu

y - Jr-_
n1: 00 nIuu1i1o nnfi ofi 16'r,r*on{,]m nnr:f, npruuuirnor1ufio.,ronBntts:
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tn
tn &tr m

A _e

Plon

E

BL
S.ctlon A-A

;/rJ 2.o Baffled Apron Drop

.- t.l
Ij:ll'ttuuTYlua Fl lun 'Iueta I

, ! ,l r-,onrrlnir.nol:'a oirnn6,tldriruueli
o,too tllu

fiuro.rh'lunoor
(ft.3sec.)

GrnoJr#uaulflrodru n'o

r r{nnllnirltotiocuinn
(ft.3/sec.)

0

40

100

190

460

n.: 39

99

189

45i)

n ,l

n,t

n

n

,l

,r 999
z , lt

61.3110 1,000 1/1{ [lJ

5 n,t 10

1o n., l5

15 nn 20

20 o., 30

30 n,t 50

50 0n 60
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) . -,- i,lx , ! t
ruo{fl nn1:m notlt r,10rq'Yt txnirnro8 1 1{o0?1un,)1.tlj8.rt a.r 10 n 0'l
..t-! - S- : )t,^ irn. 't Lr1rl0nlaunu!uuul']o1f,,t [outo']rr1:[!a!!lu10ru1 Lufl9.l'11$J1nllf,:
. -!oa.:aot: o1julB.t11n

ruvi':oouninrj:vr:dT (baffled blocks) a1r$n o.eo

1,0.t critical depth !rn:nill r:x1or r 6., rI lvirta.:nrr gl ::u:rfi.1
(clear disrance) T;r'jr'trvi':oounSon?:ryil fun't1!fl ,rno.tttyi.!noqn;0

,!
rrE:3u31,i1.r:3u'h.rrnlxodlyi.,noBninurfilra6u.:nr:rilu 2 ryi'rxo.,n?''tufl.t

,!,
x0nLMnnouniollsihilrnnir o vlqr o-orrrf ':tooirvr'r-rio.lrironLior:

, ta- t --:)-' ';rnnn?''t cfitic2l velffitv It{:1:*1{11i.:o0.t1|rntuJfl1J1t'Ihtl'l:a., uolualnTn
'! t^ ,- ! ) r r,l

fl 11rni1,t.llan:B.tu10nLLUUUlrnlf $1n1n,.llu'] u.]Ylu0N tll l'|1flN']u

- - i a . v vr
oB 1 r{ofi?T!n-.Ila,tu{o,t [ona1?lnufl? nltu,tfllJuln.ml L0 lounllun

-, ! q. I ^. ., , --:t:du 1nyl1,tt'11''ria flt1ern Lt4fin1l1rfl5 ar1l:lunon!.Ja !t{'] (notch controls)
,)linnlu I to.:d'.:uso.t'[flu ( :rJfr z.o)

ia. uloRloUltlljutla (pipe drops)

01 t't t xo'ri o.tlil o nrir}Ifl uia $ijo (open channels)-
,, : - S-, . ) - ,., vi ^[o:a.,u1ontou,tltu!l{uJuY]afl 0unlelnnlJtfl :ultlsnrn Jaq Lovluou n0
,s j e ! 4

tnf, flrn:uno'tinaru uYlou t (precast concrete pipes) l!ax3 fl :'l.rll'10 nn':
, - - ')

1{',',r [!?'']'rfr0 nuo.r ( ltlvl z.z 
,1

O.lalhol 6Eund So.roc.

o.l5m

PrErr Condi. PlD. -'
L 20Om Mh -l

Withoul Oqllal Tionlillon

i.wl3. Orlslhor G@.d Surroc.

N,

8.L

L 2oOh Mtn. --.1

Wlh Oull.l Tron!ltlon

P.6.1 Cdr..r. PlC.

f, fi 2,7 Pipe Drcp
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rirnnt6u.IuurJ?ioi inlet transition ucisrre:iuiolili
outlet transition fi^16'i ntet transition o:irio,lu-.ro-urirnialirudulo'ofr

ou'rrloadr.rri.r6oliriio:la,rfi'u drawdown i rnnr.:rrhlriLirirn'onir
I .:r,- tvX - t

fl n0{ touytl tlJuuu ltslnnr0u,rttuun0fr lxrung::ouu1 n,!'[rirnu 20

{o (tlr:x1 6.so u.)
., ! -,[u!t.tIrn1J0.!u1ofl aTi01:?l.rl,Unitinlociouiir,tfri

v - - ! ,,h t- -.rfl t''l:o:uu0fl t1r:110nu''lyl l1,toalTuyiB Lur1.rIl nun,rri]u supercritical
.. 1e ba - : .,1 -r - - !

velocity i.too.trj2trnmuytf, .:.n lonuTlu1 nu'tuuE 0o80tlri21o.r1i1f, {
t!. ) i ! .ee
tl,lyt 0 t1.1u1: $,{ 0:J 0.t nu o?81a1: 1{1e] n L$01uyt11{n.tt nhyt l n.tu oti1,rl u,rrt {
---i!1 ,, xe e - ! )r , i10nu' [J']rm1,t00 n to 0911r: ?S.rqox0,ru1!nBlunrarlyioa1:ryilniu 3.5

' 
I d , Jr,dt'to/?l{1n f,1?lr uUln nrBu,'ltuUyt8yt.-lrin outlet transition UR: S.O

r{oziurfi fi'ri outlet transition

nirf, BturB-.!.!1q1ooirdlrnrfiulilorn supercritical

vetocity de:rirlddrriolounr: nno-rrialurir.rlnSo: 6.rrJaruyiolu'6r n.jr
1:n-dilunsa.rinufi1urirnnlfirfi o hydraulic jump {ru,muluriariou?tr;la

txnBBnIAB0n?t10 outlet transition

2.2b o'nnuoonlruuriron6{

mllrtn sffi dlnarni" forces :rooirior, ridrrirymnlunr:oonrur
i t u - ,i , r ,J.. ^u10n n{o0nt{111tBM0,roB ltJut:lul,trflEna

le y

- 00t1t: 11a{1{10'tutu!{B!0.tul0n
!,J- u1,,n1 :uy! n1a.rri'rvr=onn,lsjrl'ruri, on

,-t
- n't:no181uy0to11$41uu1nnrt001n1u1{1 nn::[Bu1?[un]

n r!ttRrilrJurhuo I nyt1.r00 n 
d 

as0,t

.oy !
2.26.1 Ontltl2aO{ le lulltuototu tnn

r ,J!r , , ! ', -: i , Zlu1, :ylu't l nHl1lr0.rul onn{nB1.,tlJq1u0.tB1,nl1{1:ou
y r, y ,,' - i !; 

- l J ) )B1n!0nulnn€noolB.t nllRolonttnuuln:tt!LnolM ennu,tn{BU1l'].J

ornduria.ruior:6riooirnnljvrr,rd'ruruiiorirrfrnfiou o.irdnroJl*
: ^ !r ^ !. , z -yul,ttotl $n.tu,ou n?1n?1l8n10.t1l't lufl f, 0.c yt1 tu8To ?u.] l n?Jtlllru

, - X. - Y - : q ' Z o
n?''1fi'tor.{7[1 Lufl a0$tEtnon::u,f,1{1u,:{no ule3 nma0.tnR0.t t$!?.rl{lru6?

qnmufi unir1fi brcasr wal trloriuurul6' 6rda,r$du6'rr+rfiorir (ue

*ream nm4 fnraan\lmn uras watt rfioflo.rrtnirn-enio,nm,r Liri'.rnnh
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i , : ,ltr - ,Z , gr tB't!.1t Btrt,a Jlllnnn:.rmrl t Brnuonn.tf, t ljo.ttrli uru:uu Lon!81l-
v a t a- - )

sl''ltl (wetr crest) n1O1'l! n 11.11J0 illur 0.t1.1t 0 0 nllUylUin11UUllljB i[t
, ! ; . ! - ;e - ! ;,

!0.tu1$nu.!-n? o?l!nn10.J1{1lnrt:mEU,,l{oU sloa2l{ltuJtlltlEnT:Uff
: ; Z . qw^ ! - v i ' a I

uln3u,!tt:.t lnlfiYll l?l[nou1noyl0.tnBa,rtlf,:n10nf,{fl n0{o1ut$u8u10n

B U',t ,t: lru t ,t

odrrl: finrrl n 1r n-o x0 nri10 d1n ? uu:.:do: hjr 6c du rir r: r
, ; rr'- YJr 

t-.- 
!r

BA nU,!UrA. 1nn LI'J1 lJlluU',tyt l nH'I[!A nrynnllutu1 tuuT lufl Ro.t Louu

- i ), ! - Yr -)t:olJu'tYt!0.tu10nun:1:olJu't i,unR0,'l u::6]urou2tiut,tl:y!''t-16 toulI
q-a,l-,r.1
[o?trt{,to.toD L u

r iei , Y

- tounl: Lrytulo,r]{10nllfl! n21n11! n21.t10n n[ftB0.t
t - i a ! rw J- tounltunt:oulruxt a!'1 r0,ru1on tu$.J1 n1n1:o)J

nuaB0n

- Iounr:ld notched breast wall

s rYf ' !n. leunlrllflura{ rnnunun2lR2lun2ltt0{nuooa{

F SL FSL

8,1
F,S. L

b!

t ^al , i a, ) ) ) d - Ilnulruno{u1nn0:!:Jx1 ntfl BU! lJo1ni,r!n11uni'tnxB.rl,tuu!
!8.0llfl un?1fll1un?1.t1annufl 88.t loufl :''r.ituunTu,ytJUUtll''1uliln 2

-alltaz(.JaRo.t fl ?'l!Bnla JU1 (d) UUfi Un: otr: Orno Jro iU t0:.111 breast wa.ll gU
a lq . t,

tnlnua?1!Bn10.Jul tuftn0.c fl11!ni1.tl,0.r1,tu!'0.Jn!nl1l?f*-[onlnao:
, r ., Y,lx ! -' -!h -n-l0 JIlu Lou nB?1u1n lltBellulofl{lnn!nnEnr:!fliou?filjlr, ylluR6ulrtri

, ) -/ , ! a - , A , a - v Lu,
nnu5.rljvrlttro,ru10n tam&nuouylt:ollou?n!fi[fl 8an fl un']Iyt Lrfnu?ir

fl0

Q = Cb' d.r,
,^ / Y, .,1. t

Q = U: X1 l1rlll ?1.J u ! nr lunH'lUnBnUl0n
-, .4C = f,lJ1ll!flY|tr

b' = fl 2'l lJ fl 11{ 1J0.J}11{ ! 0 'tul o n

d = n11llBn10.lU1UUfitr!0nlllOn

t IJ1{t 0

(1)
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988

(r)IH

0ulGntLuttr EqBL]rTort olgt nut i1l-r.ru!u uLnruLfl !n:ur]Etrm,t*GrLsLLu t f ' 6t I ' tr: "' , .F

ttLLuu L06rr1i L tl LU : Urlll U B UC eEttMtl Dtt Tt . r f ,N'H L'rlT0rLUUttLLU

a E/
qJ
6-

ZAL

-1-€

q

1-S',l
,s

t1 !0uut{tL

Tuo:!,rru Lu'tuuLrl]Br,ttunrlLffru:r$r Lu:oeq,BocBut IIE^\ lsearq tt!0 : ' r : ^ ar ' 7 F ^. ' 'tItt
u14Ltt!o!,?tMutl:ul1 T0uutlu$ollTL!uIt L-Lurl u L[lu uLto Bq.h]t(TorLTr-tu tt LLU

;,F ;'F [ll
un 'u 0ILII u c 0lrltlElu LBmItI Bu t4ran gBTn:E u u Lt1] GtrtlsLEur

7 f, ,! ,: tt'Fs I

baounult6Sgur.otttllnt uutttlgtlosraBBnttfl,u:guortuour'a l, ^L : .F e I ^ !

El.uuLBceEoflI$ttL19LtrTD!LuTureur:!uTLu: guelIl,tteEu]uuuuuLe:ur!
t a ----- --

*arr*far,-n ng*rlJyrarp1a1 ranrn1,-nrnoronrcrrLLu0s.,,:uurrLn r : .r - ,3 " 41.
rGErMttfl,LttTotluulrLcuBr9l ttu Lultt ) uuuilTu uE:0 u uLtlc eE?tMtttt:ut1

' f : ? r - r,r , -- :'-r?-'--
TEUrrtq Lt1[ GfLUUILLU rulfl LU[l tALLUo0rlLnultl ULtltlrLn ttlu LBLU flrLUl r; . .4Y' ^ 57 3 .r -''i e'-i
ruLrLu&l LnLtlrlLncorluutLLu:u11LnruLtt!nc GrLLU :L]i{tlTouuB :oncn

ruLttLrJ!LulGtLuM uoLtl$EtrrlMttrTLttlGtLuurxLLrrtTuLuteBuuttt tp) rsbu , : , x : . r_.. r
uLnLttlerLuunLLurrBlrl ulrL'1ceErLMutr]^TE (O) TBuunll,tnlgtLflruLlt!F

u LuEl r,trLtLl, ( , q) u6Lt1c GErlMc erLT Lcu ttLLU Gni ersr unhonurgrlm:ut r,tr . : , r - ^i urrucLEDIrfi0Butrl fln00ft?u LEL'ru0uuu6Lr1]og,ttLtzur4l :0cBNUt1l Ltl

Ll1nutrI19:t nflLJl E!r,rL?tloGftRut$ttt ItN1 t1rlBllu uLl1T Gq'0U nmLU

u6Lttc0q,ttl!,n,!,: gLLULtoBeLtrBL4hLlrLrnu:!cEut0Lnn tllLDq,l :uI nLu : , N. , l. : ^ . o . 7 .^l
cBILLRUlLmLrLt r{reorddE Jo,{rrole^ IfH (e) :un (z) cuunu

(e) """"" .,^p,q eo.s = O a/tl

ElnruroJ s.urzzg Eur!t$-u eo.s = J $otlLurlr4tlr,tLu ulzBg Ln
/-\ .....----- (z) """"" z/.p ,q s/'r = o

tt1,rnLuulu (l) ruununlte^o 9L', = ) 0orlLr*ryll slssBlpg

)

''t s



a). df,1fi1Unl Yllutl velocity of approach ttn,

Hr = (8 - hu3/12/3.......... (2)

a )ag1Lr lJnT OrYl! velocity of approach

uuJ01 h = velocity head

=!
29

= velocity of approach
- :.

= fl?1lJB hllO {1{1 tllfl B0.l
) -t, 2

2 = n?'ru$nrun:30uvtlltro.,1 c'r nr :o!nufl nr{ rv{:''r:-

o:uu H^ = d-H.
- . ^ I - r-- , r,J

R111:Ufr11'0.:fr ul!flyrtr (c) n1:Inan lron00 t l.t

cir d

H

n:ol I
C =.3.33

n22
C = 3.so

ntol 3

C = 2.90

ntol 4

, -1,.,1 J -,r Y,,lr, r,r
f, T 1l: U7{1lI B J11U n 1ut1l U [!n1:Oluaou',]7tlflBn l, [U

ia-..))Za
Lru?o.J ulol unlunnilltn0ulJlJql no,tot,t?!u't 4 0,:

:. t I
30 111 U1J0 UnlllS:n1T!fl n10,'U1uUfr Un1tly{n lltrBU

fl?1 2 Lt',l'',r'u 0.t o 2't ll}4u't lJo,t n1lty{ n

.,J('Llunlult,toulntou'lnlnt r rrfl nullllnutlRunll't]tn
e ) t.e io'tl{t}t oul !?\nSxuuuIElr 4 1{?

t
fl '')11T Un',tUl{{B?J',titOulnrnt l tlon11uafl ]Ja Ju''] 1Ju

.l(u n't ul.t .rrY]1n u a 11! u ltt 1a n n1tt],{., l,6tu:J., i lJ't tu

tc = 3.10 fr't1.1un1l't .'0U1.rtOU?nUnt 2 [OA11!nnu0nU1:J1l

RUnlttyt,LYrTnUnzll,ytu',tl0nn1l't?{.: t0uLlt3u1nr
, jc.. , ! ) - t . . i ,,i 'fl!n'rTL1.1R1U lnfl1rr UU',',] O n.r,!::O lj',ll',',] OlUn',r UsT 0q n'r n1T t: n U

fl u!0nU'l6ln (complete fall)

' X - L .e ,
na{!l.ronLL U n1:or}r1{rB.r !1lRi n?']T!ou nuof, 0,:t, laliu fto
. N, t ) ,)"

1 ) fr?Tufr {10.IflurB{uTnnyrunrju.r.JnT1r?Iu [o0:nfl erBnrov{1: [ulU

i,'lx i,lrw' ' C )n:,.l1lrl tl'tY] Ll,lRr.t1t{rYnn! tlJ'ttull']Yt lrfl 'tu?orlmluB t?uuoRluYt
Z S J a rr - ! )

un]n{u(']ulTn.,tjo?']llfr ., lo truYl']o?u lutufluuxta l&n::o1[Bor{'tr.tn.,.1
fl1u']: n LflLv[rRJ lt]Lln:nooaan to
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) t x-, " - !2) n1f, ',tuylun1llullunTu,n{no9t1!J ntnon?1{n1:'[xn,!onlt1
.lr , ! ,l ,- -fi:n0u?::1uil Lltfl ulnuu1n:nnnxoo0uln.Jxulfl 'l hifl nanau tr6int!n-lx) , z ,-

1d [ou nr:rirlfdrufi u niiuliurJfuollr.116'
-. ----.-J -4 4t ! !.4,-u3) nltuny{U :atrtlu!0n1l']OnlUntY1lniJo0,lRt't.J breaS wall tri

, , ^t! e z
{{n?1rJnonnfr t1Jn0{fl1n0ar1.t!1nru

! I 4 ' : t.-- ' .l ,

0u1n t, noll, 70.!i{10nIuuunu{on']lLtulJylnnlllluti? udo
n. u,r : r: rdonr d,rrirlr nrirun:,rrio,rriro nhiuJduuull n,r uiounriar

- r ) ..t t w rw! . ! )-,U'ln nlTnotdl:]J0.tlt'lYl outlet i,tl}[lllt']n Un:nTn; [UUlOnYl']XgTy]tIU

rJ::n;:rnunrnirnnr,rnno.r (check gare) 6'1uuflr fisrrn:or:lfiironurr-d
tvr dre ,! a L ) t
to louu [xn:3o1u0oB11tr0l]1uu:: jf,lt|fu t:Jfl 21U8,r10ifrU1ioJfrUniilr.t
lfl0lJ{nu1:otJul

a. Inunr:li notched brerst walt

lnui6io:6'orcio breast wall Lis.rrVur:eirfi'uooa,ldul:J
r y-, , l )qylrm.lullufrTn !1tllh.ttoflnfln (nddl) nB. oU??l-ane1uiA,rr.t8 Lli llusitu

I83Onn{S
L

.,tu0n n1,t
, t J r,-J,] )a o t

!0'tUl nnIUU1lt3lJ! !Jt:J$nt1.1 nUxol nvl!iilla?']tJ nil.t10 n}lUt|

lis,itiou nilar,runi''lnxo.t,iufl n0.i l::o-#u:io*fl lr::o-1116urn-up:ei#u
,.i.t.,!

flno.t uEltfrtntn.ri8'Ilun7t&'toof,nfl RB,i ftT)u:J::n,rflm{fnTn.]]io.ru1fl n
..- -.ls<-,'-r-',- i -- ,^ Yrrr
Ituuunfla !1,ti0.tu'tonfr1u1:0lJ.Jfluuttn$u1yt lxBtl't Int]n!iU.lnrlou!

t t t, - !.
fl21!nn10.tu']uu?iu!0. y!'rnun21!an10{1{'t lufl 88,: (d) 0qrRtB

a. L

lb'l
bl

F.S, L

s.L

I{otch

L
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.i ,t e ^ x la
fl nri:oB,tyitT t tu1 [un11Ba nltuura,rulnnu!!ufl 0
,et1) fl ?1Un?1.tyt{l\Uo1Ja,, brea$ wall

, f ! r
2) n1U?U!0 inul [1.18r"t'tu

' 3) xulono.rdo.o
- ! )2, ! ZnlTUitnutnnYt!rB.lloutns']ul, nl,filJ:!1oi,u'tm.I1,\!o L]n lu

- )t - ,- - ;
lu lotIt{tog?n!m! n1uta{ uon'']1 ltnnluaan01t!x0o0qu1rn0ru0

rJirrruir#ulo qnuri.raanrillrJirrrxriou 1 rnrurJirlruolr,r6luiB
:ior nrrr:ru:.rta,rnlrl nno.ii, 6'iu?ilurirnn€noriiauno ath.rl:f,enl

rw' a -a - )r - Y
n1: l!tra.JLLfl:J t mUAA.tn!10tRUtXU0t.lnUO01O0y1 tUnR0UlnnUUTmn

-.1 ' re .ry!r ../
l,'rfloYtia{ lo ltnl Lvll{'t !usH1llna,, Iufr:o?n $nntnlurTlft?': !! l,un1t

,t.- I
l na n f, ?Bfr o'IlB {ra.lv{0 fl t loo.ru

r; orlrurrne.crio:r8., breasr watl d.:oEj:ruir.:rirun,rrhr lside

walls) n ?: Lyil n-u a ?1t, n 1'r,:10 { rYufl n 0.0

2) n?T nii.lxaJ rn.da.l1 nr:r:rnn'jrnrrl6nro.rirlunaa,:
, ?, !.(d) n'r:r3ag::u11,r ; nn 1 tyllxa Jn1l!6nlJa.Jl{''t lunnBt

3) R?'ulu11roorfl-noorja giers) dlur-jmia.:::rnuriraonlihrd0r IA r, v , ) ) - t.uu L!fl'l:1l0u n 11n 1 {1| 1{n rJ B Jfl?'] rJ n n 1a ,Ju'] tt{flRa.t

' U .lr v4) n.]UlUAB.rYtnylUO tOU tSmfl{r'Lom n {ntnnrio.r nFh?rniou

n![yhn-xflm!nil.rronriuaB0orir6'1u r ] 6.: r I rvir:ra.:nrudnrori.t
luono.r

, t )o a-,r,1-
1JUTO1lanra,tulnnyln0,tnrlu!ono0 ttllra0

i ) fl tiu6nxo.idanniooml6nlooirnduria.:dloru:ln6o:ryir
i ro - ).

n:J n'11! n n 1a {u't L! n1tr0llyt luoa0,,
,,

2) fl11Un11n1A{?tuio,,

:) nrodrldo,:
w A'

fr?r!n'rl.rriBny{1{!0,nra:nlorh.cri0.cnr6lu?ul6' nf,tnltn0.I
nr :1u nzo lrirrirurio.s 6a

q = 3 " 'tfi l{a3/2+ !nas/21 .......... (r)

,- x ,,lx
Q = tJ:Ul u'lYl luntJ.111t0',

-^t:c = ffutJ::flyrtrIo.0 n'rI::u1uu1 (coefficient of
discharge)

1ULUA
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g = gravity
et,b = fr1'tu n 11n10.tlil{Ta.l

, 4 y J , .l , - a 3.d = fl21!Rn1a Ju1lJl$tUtBn.tr.ttyl1nun?.]!anxa,t[11u
i d,^ t r

o n a .r r ll0 u 1l: lJ't [uu'] Q tx89t.tq

n = nlornltra.J

fr !n'r: (1 ) lf,lun: il::o-lrirlunna.r6i1qli.ruda.rlilonatjrir nir::o-#u
lio{ (complere fall) ttn:l Ao velociry of approach 1o:ruocrorodoulunr:
6rur r:ifiaurnnrir vetociry of approach Ljlrnnir 3 , n/iu16)

F, S.L

ES, L

d B-L

Complele Foll

Porflol Fo

;-t

E S,L

rucirir6o velociry of approach rlnr:o:rrJduul o-rd

a = ic rfzg 1u'11a+ hlr/2 h3/21 - 2n1-6trttz-

)
i-ltd+h)t"-1rt"lll ......... (z)

1u n: ti::o*lrLluo a a .l d'r urir u rio ,r ri1o nodfl.,ri.i1:3 fiurtu
?is.J (partial fall) tlfllhiAo velocity of approach

__l-
H

,d
= 'zrc,tgtv'(d+ ;) + zn rlol + a,, H* |H2r

F,S,L

slnr:ilfrirurruo:riJu

a
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1urtJa H = nrr u!lo n 6h n no.r::eirrLo'rrunflaus: oiruri'ru rio.rrlr o n

= nlrruonsir.rrJar::o'rdrdrurirudar ronftl::o"ux,yru!0 i

drui:r coeffi cient of discharge (c) druiurio.:rirond.:irirlun
, z , -,".J,-l''ll.lYlJnlIu complete fall rr8: parrial fall rJnio.!o0lilU

r) 6o velocity of approach

Burton drruolfr
C = 0.662 6.1 0.676

z) bj6o velocity of approach

Reid riruuohi

c = o.7o rirrfurio,:irqrnlurorfrnd,:si'r.r

lqnnolqau ttn:

C = 0.78 ri rr.r:-r ria.rrir ern lur o 1u nid.l s ir rlu

fi'n!n:Jo,rllNn:

[lrlrauyr0ffufl?T[[n'')

nnsrflluluqj

Lj6o velociry of approach an:lalnr:6rurrlfi

,3
d'iud-ofi501u.roiJonda.r lonn:d1u1 lqYornnr: (r ) uia (s)

z:
rr xrrGin:fi lqrunr:yr-.1 z fro:rriu'ir Q, C, g, d, H ttn: ds liur.,.]yt.'1urii
Z. - , Z a-, ) ,

nnfiUOllfl'l n.tlJLLU b' LtB: n tr1Ul.tYlu.li.t unknown quartities.tr.:H''lX:o0,:
- ls .fr1u1 n.r00nu1 llnli']ltlBoanmlrl1uff !n'tf 2 ru loun1$uofl?1ufl n10n

:. Z , -rirluona.sirr z rir 6o d, $n! d^ rfla.lo''rnrrlyrrl!a?1uni1.J1Jo.! du
.l ,, o ]flflat R''toonjftna{ tln:n'"ro01lru12la,rus0n0unau$n? t:1n,t]r1! t:.t1tuu.l

-lQ, un: q, dru:"rarrrdnlo.lrir d, ua: d, 16'lou Kuuer chezy's

formula tlia Manning's formula riorireir Q, uo: d, n-l q, ua: d,
l kiluernr: (r) (n:fi comptete fall) fio:1d'z aunr: riJutunr: z
f,a

XBflA

I , 4 ..," ,Qr = ic,lzs 1u'a j" + indf/'?I

LtR; Q2 = ?.1*ft, a)/, + !nd)/z)

alnfr nTsitu drr., o, ouro, na:urcirlo,r o- uo: d oonr:116'

d
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Iourirual6u:riu fi'rrirrir g, un: d, riu Q2rrn: d2l ld1u

flrinl: (3) (n:6 partial ratt) fio:ldslnr: z ttu6o

Qf - lcfzsulb'(dr +$r * z"qfol + d.H ++H1 |

LLA:

1-dr
Q2 - jc,lzgu Ib'(d2 + ,:) ' 2n(ad

r!o:i:oooflrlnlrrrrirza.r b' rrn: d oanlrl6'

d, ua: d, d r:rirnuolffirirrvirl'r616 rriuLi

dl - i q- d ). J r
= arudnro':rir linltratrjyt tunRon (d) .r.! ttr

n:di q, dolrvi'r n-u:.lirr r*rirldnr:r6lfi
lunno.: 1q; 6'ru

- dr-2

]+o,n+fu2y1

d
2

rueiriro:biriasironoruqrr.Jiurr*rireirr i dlunilruld'6du
,.I.J

fl1' [TOl1Ja{ dt LtS: d2 O.,OA LUU

ri'r 6 = nrrl6nro.rirlinr:rEldlunaa.r
d^ = nrudnlo,rrlrlfnrtdrsolunna.l

o
Id, = d - 4:(d-dJ

d2

drlar an dtrjor:rrnnir j a un:lilriaun'ir ] a

. x .) ) )d -i,0.Iulaln notched breast wall irJ(Lunurial.!xxt.tu1:orl1{[
-,1-"!,))T0,r!iL[T:6i:J[o!1nuri!lJnunf, 0':0'rnm"[on?tx0',1{10n: uf, tBfl ux{rqln

- - Jr, , Z i!turo n un: ,J lJin i,:uu!fli'l.tnuyt': tU uR!1B.tu1onttuuult']t: []lB
- ! a;-, z , ' i

,.l1uOR0OL1R'l IOU L!OA{! [ U n:: O ]U A OU'l']a T 8fl'tUOn tlO0U'l.l tO
,t,:-, -na t ulLlu o?aur{ :ro.rnr:6rulururo:ia.:dron6.: lver-

tical drop) tturJ notched breast wall

= a. * |ta-ap

np2



n?aut.l 1

s.L. + .20

d . l.20

rier.ruoLi

.L.+ to.oo

2

d. t.20

= r.l ao N.2

= 4.163 U.

s.L.+ 9,60

L.+6.40

!
1 . n 1fi T lJ fi B a.i o.r utlr'*0 tl n ! h.] u 1,0 Jul0 n

R?1un?'',N1arnUflnAJ (b) = 2.00 U.
z ! qo - )q

n?1!nn1a.Jl{',',r !rnl:rouYl Lunna.i (d)

aT ooa.rnflor (ss)

nl0 0'r lr u'r'r 10.: fl B o.!1.: o sl0 a 1d1 (s)

roughness coeffi cient (n)
.- RrL - ).irjl ruu'] Ltnltrou7l tuflfla.t (Q)

x
2. (1LTUtB{Uletn

coefficient of discharge (C)

= 1.20 U.

- '"2
= 1 : 4,000

= 0.0225

= 2.540 !.J,/1U1?1

= 9.81 lJ./1tl'lYl

lf,ria.nirernuuu notched breast wall tia.16urrrn:li

dl

d

=d
dl
2

2t l
.^tf,xX

l1''1 1lJlrUU',t Q. yt ll1ngt1utAnul0n

,:
111L'11ll'',t O T 0,t1l't O n

= 2.00 u.

= 1.20 !.
= d = 1.20 !.

=* -ry = 0.6o u.

= [2.00+i.50 (0.60)] 0.60

= 2.00+0.60 \45

b

d

dl

d2

P
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R =l'ry
4.163

fR = v6.418

oln Kutter's formula

l.z.* 19$!!
x r/RS

= 0.418 lJ.

= 0.641

xfRX

r*(z: *919111 ;fn
n

1 -^ 0-00155
.............,......' .+23+-
o.o225 1

4,000

4,000

1+ (23 * 0'09155) 
H

a;d00

44.444+23+6.2O XfRX
1 + (23 + 6.20) 0'02=25 63.245

13.644 x ',rn x -j-63.2450.0225i + (2 e.2o ) fR

1.164 R

0.6s7+ trR

1.164x0.418
0.657+0.647

= 0.373 U./11r'1Yl

e = 1.740x0.373 = 0.649 !.3,/iu1i
2

n'rn data dfiiflrolfo:rfiri, ria q, = Q = 2.540 u.3ziurfi lrneiruda':
! -!r u - ! 'A - ,1'' , -tulon : :o1J1{'] Lunfl a,Jo'tuYt1u1{1n nn:0{x:30u + 9.60 .tr'toln7lt:olJviu
,z

rio,r * ro.oo ra:1:aifun1l'[ua rurio.rrirernra.: Q, rflu complete

fall $n:ria{nlnonan61urxfiaIn:rl'lurio.rrironlorvirn-u ri0 o^ =

-./ - . Y ..*Y
0.649 u.r/?u''ryl 6.J! d^ = 0.60 !. '[$f, ']un8{[1on t l'ln1 e:Y]'t [1.11J1{1

- ! - ! ,)
lufl Raio']syr.ruu.rnnnn 0.60 lr. rIl{oulnu llR:rio!u''li:0Hr 8.40+0.60
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uia * s.oo dr6rnir::o-#uriar + 1o.oo n{rr:fiiunr:luaairgria.nirern

xa.r Q2 6ltiJu comptete fall 6'tu

0''rnfl Un1:1AJ complete fall

O, = 3-c 'tElb'd1'". Inaf" I

c-2.540 = zlx o.ro, y'iiilET 'b, dl/2 *

= 2.0673lb, d3r/2 t o.eo nd5r/21

b' dl/2 + o.so nd
5/2
I

! 'a ,5/2 |

ttB! Q2

0.649

='z, c {zs 1a' a)/'? * ! nal/'?|

= 2.0673 Ib' a3r/2 * o.eo 
"al/2 |

= 1.229

= 0.314

..'.......(r )

..........(21b' all2 * o.eo na5/2
2

Iounr:ururir d, un: d, lurlm: (r) ua: (z) o:ufrsr:nr:rrdrlal
b' un: n 1d5o

b'

D

= 0.42 U.

= 0.54

tlr t'r iorusu,ria.r;1o no:iri ruf,oui a lutori',:d

vl,
fl?lu n?1.tlJo Jl,{una., (b,) = 0.42 u.

nrorYr.rria.l 1l:n; j :0.54

ESL.+ .20

d' t.2O
,, r1,

I I O.42
-1

r:o.54

2.OO

L.+ ro.oo
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n10ur{ 2

s.L + .50

I;d .50

b

d

d

d

L t ro.oo

d. l.:to

= 3.00 11.

= 0.70

s.L.+ ro.!o

L.+900t
o.50

2

11{Ounl
!1. fr 11lt!nR0.to'tltrilluaLlB:Yl1u!Bn1{1nn

n 21! n{1.! x o.r fi'xn n a i (b)
. !.e < ).

ft't''l!Rn1a{ul l!nllt6tUyl Luaf, Bn (d)

n1on6,rna0.r (ss) = 1:1'
Rrooluu'r11a.rfln0.ruia nrofirir (S) = 1:a,ooo

roughness coefficient (n) = o.o22|
,^ Yre - ).,JT!1nr[11fn1:r6!fr]uflB0.r(e) = s.418 !.3,/iu1fi

!
2, i't }t t u ra {l,t''t o n

coefficient of discharge (C)

I = 9.81 !. /1U'lYl,/ ?U171

lf,rio,rrironuru notched breast wal :io16urun:1i
dl

U5o

d

d

$
2,:

!vlvl'],uu10 n5 ru16] n

2tfl1

rrililrniir e, #lunr.iruriooirnn

= 3.00 1,.

= 1.50 U.

d

_,iL

2

= 1.50 lJ

1.50
0,?5 tJ.

2

A = [3.00+ i . so(o.zs)] o.zs = 3.0s4 u.2
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P

R

= 3.OO+0.7s rf3

3.094
5.704

= 5.704 lJ.

= 0.542 l'.

01n Manning's formula

= 0.666

1 ^ ---=_ x urbbb x
0.0225

,|

4,000

= 44.444 x 0.066 x 1

63.245

= 0.46E u./ eB'ti

= 3.094x0.468 = 1.448 l.3/iUrfi

y2/3 = 1o.s+z)2/3

= ! p,2/s tttzn
v

ain data dfi obil:rfiuirrfio er = e = 5.4j8 !.3/eu1fi lfisnl1u
,ria,:riron ::o-rdrlunao.rdrurirrririno:od# + r o.so d.rgrnir::o-udu
dor * ro.oo nr:1:a:rfsnr:1fi0r^irurio.rrironlo.l q, rflu fartia tau un:
.A- - ! r , * )
Lua,rmnfl n0{oi1urflfioua:rfi u:iooirorn loryirniu ria e, = r.+ae l.3ziurfr
drfi a, = o.zs l. lunairslio.,riro n}Juflro:rirlfiiririunao.:6'rufrruir
on6n o.zs l.rriur6arniu uae::oirniro:oqjvi s.oo*o.zs uia * g.zs dr6rn.ir
: :o-udq?io,r + 1 o.oo rfi rlrqlliunr:lu nilru:iouir n n ra,, e, 6nrfl u
complete fall

Q2

ilnf, NnlTlB.I partid fall

5.418

[b'(d + d, 
)+ 2n(O a]+ a.H + ? n] I

,tffiQI =?c
3

2 0.70 2x9.81xr.oo [b' ( 0.50
2

+ zn (| (o.so)'z + o.5o(1.00)+ | {r.oo)') J

= 2.0673 [r.75b' + 2n(0.1 87s+o.so+0.40)]

= 2.0673 [1.75b' + 2.17sn]

= 3.618b' + 4.496 n ..........(r)
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n1nfl n1:10n complete fall

= 2.0673 l0.650 b' + 0.3896 n

= 1.34a b' + 0.805 n

i''rnflun-l: (r)!ra: (2) o:urrirlo.r b'un: n 1d'6a

tt' d3/2 * | nd5/2 |

!8,.e.81 lb' (o.ts)2/3 * o.eo n1o.zsf"l

...(z)

a, =3 C,rE

!,ozo,

b

n

= 0.69 1,.

= 0.65

z , : -' ,:
Lv{T'r: :uu ?0.JuTn nn:! ?uflou: a1[10tt11u

-x,n'l'l!n1'1n10.:l,il.tel,, (b') = 0.69 lJ.

arorirl'iar 1t:n; = 1:0.6s

ES.L.+ .:rO

rlz
L+ro.oo

f,20t t{ 3

s.L.+ [.45

d 't.E5
H

o.o 90
t_ d.t-50 *

s.L.+ 1o.90

B.L.+9.40

rirr.ruolfr:

1. 1U'tOO00.tO',tr{tuuoul0 n

n?''rtnll.JxaJnunnaJ (b)

t;o.63
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a :.v - f,.
frl'ttBn1ja Jul Lrn11rfl lyt LuRaa.r (d)

Rlooa.oona,J (ss)
A .:

fl'too''ll.lu1?,1J0,tonaJu':0n''totJltl't (s)

roughness coefficienr (n)
,- lr, - ).

uTUlrul{t tnnl:t6t Yt tuo8aJ (Q)
Y

2- 1B] O fl fl 0.0 0'111?1''1u u.t o n

a?1! n{'t Jno J fr'Bfroot (b)
a lre - ).

n?']!0 n]Ja J[1[!nlTtOXn i,UnAa J (d)
,l

n1o0n.0na0,i (ss)
a ^Yfl ''looluU't?1a.rnfl a Ju't 0 R''torJllr't (s)

roughness coefficient (n)
,- 3re - J.

1l: u1 B1 tt n'tl toxm tunn0.J (Q)
:

3. fl ',',r 11: lJ r0.tu't o n

coefficient of discharge (C)

g = e.81 N./ifi$,h);til
lf:ia.lrironrrll notched breast wall ria116urrn:1f

d

d

= 0.925 ll.

2

= 0.70

= 1.85 u.

= 0.518 ll.

85

= 1 : 3,000

= 0.O225

= 5.490 u.3/i81fr

= 2.60 lJ.

1

-'2
= 1 : 3,000

= 0-0225

= 5,490 .'/llr.]Yl

2

d

E
2

t14X'l1U',tOt0 {1110n

2in.l

urrJilT ruir e, ilrn ruria.:riron

b

d

d

d

= 1.10 U.

= 1.85 u.

= d = 1.85 u

E
2

1.85

2

P

R

= [t.ro+r.so(o.szs)] o.szs = z.-aoo u.2

= r.i0+0.e25 /ll = 4.430 u.

2.30O

4.430

\aR = v6.s18 -- 0.720
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0''l n Kutter's formula

Q2

1 0.00155
-+?3+ 

-

ns

3,000

,ES

xVRx

1 -rlr" - 0.00155 \ n''t--' s /fR

1 -- 0.0015523+ 

-

o.o225 1

,-1r,. - 0.00155 1 0,0225

a-doo vR

3,000

44.444+23+4.65 , 
'fR,. A+22, , o.o225

1 +t23+4.651 

-

. 
VR

72.O9a [R,
54.122

= 2.480 U.2

= 5.050 x.

= 0.492 U.

= 0.701

t *(zi.os) o'022s

\fR
1.316 R

0.622+ \fR
1.3'16x0.518

0.622+O.720

= 0.507 ll./11l1Yl

= 2.300x0.507 = 1.166 r.,.3/al1fi

i ,- i d
LUA,rnlnl!oo1ainn0\,oTuyrTUu10n!1lulo Iurr1n :uoo10nfl a8.Itn

- ^ ! . r*!r
o'tutl.u0Bl0nnnoana'tultuoTtnl o^ lnf,H']ul:yt't tl,[ju't luflBono']ttytlu

Blonflntn't Lo

u.r d2 no.IRf,a.id.rurirurironrfio Q2 = r.166 u.3ziuryr' luneiru

al]ra d2 = 0.68 U.

= 2.60 U.

= [2.60+ r .so(0.68)J 0.68

= 2.60+0.6s VIJ

_ 2.480

5.050

= ,loAez

1 .316 R

b

A

P

y'R

R
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1.316x0.492

Q2

0.622+0.701

= 0.488 U.,/',tu1?l

= 2.480xo.488 = i ztz u.3 tiuti
tt Lo

,irir*rfio e, llla runaald'ru rtrulr o no: fi:;e-uri.1r*o ou, n.ro*

o.oeuio * ro.oa d.s.ln'ii:go*ududol * ro.oo rn:r:o:usunr:lflniiru
ria.orironra.l Q, 6flflu parrial fall

i. .- - , )oln data ylnruuo lfin:rfiu'irr o q, = e = s.4so l.3zir-lrfilr.rarj-nrria.l

ti.rnr=r-rirluouold'rur{rufronaqjfi + ro.eo drs.:n.jr:;o-rdurior
+ r o.oo u,{rir€tfunr:luasiru:iaoirornna{ et 6.uihr partial fal rriur6ur

n-u

01nfl!n1: ,JoJ partial fall

Qr

5.490

d .^cl2sH lb' to + ]r t2n(id?*d.H . 3H'z)l
2
3

2
3 )+2nx 0.70 x 2x9.80x0.9s Ib' ( 0.90

2

(f (o.so1' + (o.eoxo.ss) . ! {o.ss)')l

= 2.0673x0.97s fb' (i.85+0.45) +zn (o.oozs+o.ass+o.so r)]

= 2.1OOL23} b' +s.6a7 n]

= 4.637 b' + 7.3s2 n ..........(t)

d-
= ic,lm lb, (d *;) * 2n (;d:.' d.H . 3H1l

un! Q2

+ to.925

aZ-.* dZ. 925 to.@ H u s'OO8
d

+rooo
6a L.+ 9.40

+ )*2

f

= |, o.zo, 2x9.81x0.84s [b' (o.e2s 0.08

zn(| (o.oa)'z + (o.oexo.aas) * l {o.a+s)r)J
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= 2.0673x0.92 lb' (0.925+0.04)+2n(o.ooaa+o.oozo+o.zao) 
|

= 1.902 ]0.965 b, + 0.717 nl

= 1.8s5 b, + .t.364 n ..........(2)

olnfl:Jn't: (1) Lra: (2) o3r4,t6i.t"Oj b, uflr n 16',60

b'

n

= 0.15 U.

= 0.65

n i: ir q:#lldo rdr sr n ar ieirur oui o turoo-rd
-!,

fi ?1u n't1{1J0.r},tuao.t (b) = 0.15 :.J

alotr.JlioJ (l : n) =1:0.65

E S. L. + I.E5

B.L.+tO.OO

I or5 I

I t.to I

tJ Z2.25.2 llt{ntE Tolr0{urTnna{gn tuulnn
uo n o''t n n1;fi n'tT ru't1 1ouffif,-n:Jogro.lria.:rirono-.:16'nrirr

w -a!, ) v - d , a i e _ , ) _ - :tJ'tltfl1 uJtJff.ffn! oaJy{i1t fl{1a nulnoul iool luolulilu?ia id.to: do rfrnir
-r--- -,.- & r. q' j - :mflnfl.0N11-tu n.rujullutlInraufl n lNo.tltjt,lota.ri.ln1:i]o.Jrlufrunl nttT.J
_ y ,. z .
n T: [[I n 10,rq.] LLo ol1'{Uo']U7t',]U70 nt UOl{ 0t 6lo {R 5.t,ttij1-[ii..t.t ( sr il li n g

- - i ; ,N )pool) vll0o:InT,][11fl nfl]ut u: uu1Yl0 na., 'tfft{t,ltfloIoLL.r,tnTSum n
rx,re-, : - Y\*

1A.l1.l''r t tu noYl']fl.tultuytonl-['t [olou6]ln

n,l rli o'1, rul lul o 1a I ejr r:-urL o n (stilling pool) usufia.jr
t n , f,! , :

1,[''r0: LBa Jqtnfl.0 1nR''t.ro1n [[6i:3u!ylil03l{i.0Lnuriluy{,0lio.tr.i..totn

(breasr wall) oon 11nntyiltrdaldr,lodfuo,:rru:runra?1r.1fl{ra{li't
,] ^.1 r, ' '$,ylotnn.gut,i{t}i,Jrni t n tr n! ol n i.J T n n.t.t N u,t 11a.iij.t.r:-urir fio:0lu r:

Jtru
u1n1

d=l
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sL.

I

i
8,1

e )z , : -nl x = Ttu:ytu'tt!.J!nu n1lrfl {a8 J1r1qt n0o n thnn n1.r6j1t

c = coefficient d,ririr a.zs

d = fl')''t!n nIa,:q.tBtilto Ju.to n
:) .i,

Y = fl?1Ufln10nrl1Yl0nnnUlnn U0'1.0

x = 0.385 cfdt
fi?'llJu111ona1ltlJlllon (L) : 2x

: 0.770 c t[fi
4 , - Y -, d - a -!;fl?'r!nnrJoial{TU1l.t6tnnrtutoulnu nB n.tu.tunonB.ruln

iir.lfio:dardnrrndu r.l::r:rnrldirorrr:6nna.J6i1,!Ri:i:riJu l rJror.,
j -t- ^ v i 3

uonerl.r: !u?1 n'r30uu'tollrtuu0Ltfl !1]TUu10 n

oilriu fii H = n?.'tluonqirllal::o-lrir
all!nn,Ia.J01J H

. , -y410u1{ : n 1: },r1fi ?1u n n ll 8: n 11uu'1210 ,r0't,l T LlB't o o

T

H.t.60

S,L

a_L

+ 9.60

+ll2c}

d' t,zo T

-C:l
@

Y. !.35

za3 o.55
+ 4.40
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rtfll
-Yo1't!0n10 Jari:1jul0n

o?t&nn10.ta1J

n11r]U1? 1a {0',t,lT uu'to n

-i,:: o uyruo1.r

v

n'rlsJU'r11AJii1.r (L)

H
T
1,60

3

o.s3 ld o.ss u.

8.4O O.55 = +7.85

11.20 7.85 = 3,35 U.

0.770 c \/a,
= O.11Ox4.15 1.20x3.35

= 7.334 lf, 7.so !.

ly y i a, -i :
2.25.3 nlrOn talufl,uolunluutcnfltoalltuul0lnn:ttrdu12u

ruor n: yu6rdtiruil2u 6r.tyt l{oondaao,t

ua no'rnn1r 0.r ni{L! r.r n r: tln n na.riildfuu fi'r o-.1fia.l i nr:
q - ! -i : e -z: e : , y
ua.,nuu.rno?{utn:fl'ronRinaa.co?u o JuuHuylluul t't n 10 ua1.rl{.'t nt 6a nu

xurtu,!u1nu10an Itlt!u::u:y{afl Ifl1: In!n3ftatul,rxiu.rulttu1ljunlo
.,.

of,.Jfl RAn[TUTOU']nUO',lU OlnUB1Ur16tUUItU.]U1[[U?OXtnlt UnlUytiitrrnn
,,i a , 1 . Yi ) s 't tt!

a.J lu tuol{lJ:!UT$ o- 18nA?1!Rn10fl{.] luana.rr1^la:la Jrnr-Lrj Lxrl.]1nnn-u
- ^ 

qoi't-
!1no?1: n'l.rou lolrl{ lo

2.26 zl{rm (chutes)

:1{rrliJu inclined drops rfienirau4.loanu!ulirirll:-r.r on:cdrnll
-)BnS ttou ortfln0{ n.c 01! nT o ft 0 url,,lJ 11tt n: !u 1nHBytliytl tgtRoii

Yi - sn::ttRul Lu:1itl1 nio :']ntrluo1x:.1 non!?1n [otlJ1{n'']oroulntlofl ao:.].r

ruduelfi fi u .rorrr:u'r't,rJantl,ros nrijsnou .) louis1aei1.r g n"u iaoou
.t .te : -iv

u n1u t 1n n! ?'t ''r I u1t: ''l.J tflnnlno.rn Lo

' -'e!:1.IY]l1.1U13fi 11.1TU [l'rUlrJtNltU1|1n l$nH1tr o,rNnn:Ri1.0 l,i luan0.,
t ' X^

fr ]U tl ll(n:nRa.t5aulllt1o LltqJ f, nt,[u:1anluol{ollttulnnan:Jlnfl 1u
ee.we e : , S

01nn:u.tfilJ l1\o0nn1''l.t lonoo I nuxnlu$$.! L1{yllrf,ltuga?1fr il,rliJl{
q!

:1,ttYt r ''r. ou 2ll1]l,luT o nr n']utlu,tnt o n?t ry{t't: o{rri11n1: (fltT.1.0!7tu11
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te!
'5tnlou1n!!fl ufl1n0(:1tu1nn11n1f fr :1nu1nnno 9 nullsluux.JnnllJ

u eirir:i r: .l:h r* r r l::6r i o: ria a n ir n"u ur nl-

lls n-u riau': r.*r s ir.:6ru wood-stave uiarilsrr.rlnu: ueilurIolfir
v,

L U:',].: fl au fl T ot fl: u Lu n n[Y] lJYl{1,111o

Iornrrl :r.lrriju:uijot::r:ord.:rir.llilu6uua;fi orocruurr
:^ q - a, -! -'lrloua']ol,{uou unoou alu:1J Lna0: n.3a''r.t: !u1! nn: lrfl']oo.luu']?llo ':

:t': t : z o-l:r.r (chure channel) i::ln-aehr 1 finr&rrreio:oanttuu tdr+flq
.))))-),,))z

: r lf, rxRfl ufl1n fl Lxnrl]o''t Jurriant.:'t.lnR ttot''tnIlRtl,lfl ullr,uolm{u
!I

xnnr trnuul n nxlI r.l0x

I--
t1

rA

Lr gJ
Plor

ortsl,Er 6dnd surrod

-chur. oEhnd .J

- rroi.do.y

|- silrrns Fbl 
-.lOltl.t Tl@lrlor -/

t
I

I

A-A
B s

,:t// z.s l,ongitudinal Section Typical Reoangular Chute
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T'l itr nau nT orfl f urfl n nLll t nauolu
.f,

1) A1fl'lIYtU1nfl1.3[r'r (inlet strucrures)

2) ciirl{ (chute channel)

3) 01\t', U141 (stilling pool)
. A a ,- ., ) ) .o"rr..

t'l.lrYrn0untotfl tu[t4fl n5n :!oou.ll.tfltltsu UtJfll0 Llytl LU&"]uTLl
,- 3 tr r , I n. -, Y -t - :

lJTU',ttUUMn 1 $n tU[tjl N'ttylA: fl t 1.i I tJl.tu.] o nltT a:1.rrmruo 0u

. : rv-- tr-i -U1nfll'ttl,tt t.l (inlel) l-lflX l aA n[[!U t$il.tOLUl Ldtt{O d,tnt{
f - J i r,r- i

drawdown ia:rfi ofrurfr a'[rilrio6.loaoronrir n-o oT nl:fi lnylllrd'r
(inlet structure) o'riorritfludorrilenualudo{ yiofl t1.ltilt,laiolra-oril

r.J : : n o 11 irir I n tet rfi o 1 fi r.J : : Iu rrinvl a-olitr az r-.r o-urir #.: z o u'r.r

)o?tt{ :.nlJoo tNrTt'] nLofl ao:'r i 0't1r n0001[nnl.Jl'r.3a:ttotjnfl o

ttqioot,lfi-xlr.l uar alurl.loi nilr 1u::uir.:d x:r#uR#son-rrordr,r
*x
f Ll,[ln:O0,rtl spread transilion [[fl! lrajectory

), i ;
71 f,']UT'ln1:oanU ol.liuur (sflling pool) Ltfl: outlet transition lyia

- : EJY
fffl''luv{nJJ']t{1r0ru'tuf,tflo06rt''r[:']1a,ru't?1 t yl fl tYt fl.r u.r 611u T 1i a u 1 ,rrl t.r
a, a vv

rnunoufln:tJa08111 [un Lijoluf]flon o:uuuln3nofi00nfl{Yt0'tultn:m1lfi
- y- , i

0t'tttn11:61 L0 n''t': s fl'tufl fln\r']utla: n1: flo 0 0:11:']1a {u10I n nl'1110:

=, ) - z ,fl nylrg.rnnoo[1rot30ul,,ilto'riouRna'']nr!o-!d11r{ono{ 1nyrofi o:rir1fr

rfio hydraulic jump dulueirr'ld

Chures ruroluqjorfi 1'::rrurir (weep holes) lilurirrr*1n&' 
"1., - t'; \ 

"-: ^ Y
nlJU1nfl1.JtI]01,rT!q.r[v{ano uplifr pressue loflU U:r? ::3lJ1Uult$n1
i v a -- ) , v id o . - -n. ) . -t,un:O0\tL, lilter q{Yllo?UYll''lU[[fl! n:']6rYllJ1M'lOt:U.in'lOurnrotY{0Ll0.Jrnr L

qw- ^ qw.X Y ttr-
llluJooll lot]mllflofl aoo'tut{100n''tyr''r.3:::u1flu'] Lorll

- 1., ^, ) - -anmntlnlmIuofluju:1{ltlotr:r o'ts.tfli']n0txufioltnihrfli lfi0n

rufi'r u-.ri:r.:ur6ngfioudtriun'jr pipe churcs drfi n-n:rflcriluriaurrdft aq16
i- , a
f iuouttRg fl''ro6t'tNU'11 [iJol nToyiuolt

6nU nA pipe chutes otUl'ln'j.r pipe drops tta: nrllrgrirnrgluilOfi
, j vr ,

rrTin?'r luani']nul h.tyt018J pipe chures llt.tlnn nnyll hllno oln1flonnn
- z -a 

ru

o qjnruluvia o-.nir.rif a nrun n".o.liqrro {dllqyioiJo (ctosed pipe) Iou

hydrautic jump rufi auadl#l.fi'n-rJ pipe drops 6.nirhjki ru:r:u'l.l::rfi o
i- - z
fr rfr oorn nr::ruor-r ln{ulala1 n1fl o:rirlfrviala.l pipe chures uon
t4e Y. - ! "l0 tvi'r''r: :uufl 15fl fl1ul{8nn1u10.Ju']fl ']$t! pipe chules nnsto.t t!d.t{
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oriCinol Cround Surloc.

P..cotl Concr.l. Pip.

Pr.co.l Concr.l. PrP.

PIPE CHUTES
B -t

_J

J
B-B

BAFFLEO PIPE OUTLET

L_-

L-

3 i 2.g Pipe Chrlre and Baflled Pipe Drop

",vflJl{'lttulJ open-lype basin u5ottuL impect-type basin lruo .]nYlat 
1-[

.)
baf fled pipe ourler llulJ Lottllullu.:

uuxrJ'lolr11{[nti :r.laol impact-type basin 16'rrno.:1flu;rJfi

z.s odr.0'trfiqr nr:ld baffled-pipe outlet si'tu:-u impact-type
t^o

basin u aon?td{tnn flB

r ) a-o:rrSrlaoiror:oJr nviocfiorhjrfu 30 4o/iu'rfi u5o':: urrx

9.15 U./11.1',171

. i c - aJ " X ' 
q. ,. - !

2) []10 tl1 LO'JflOyrq6ro2r nlfll{oflua.rn I aqana1nTro1]1.11fl{qom1u

a'rthilrnn'lr a + $ , l, -,3) Yt010{ pipe chutes 1,1{roat1J'']0'li0!1'l.l L1 L1.l[1{l't'']urla'llnLUq

nro fi'tdusifra.:lilrfirl r5 a.rfl1 ollu n6u"n or ?1nyiolu*ur':rr
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z.z7 :l--q;:,Jrtlra fldrnor{noo{ (check gates, check re-
I

gulators, check pipes)

r.l::o::rrulorir nor.rnna.rrfluoror:rnr.l::vrruafi oud.Jd.rsirr
,;

lTtuoao.lcioirnnr.l::rm rdu oeo.:srulu4j nnarsou uffi fl no.tl!un{0u
a v )- ' - ! e a Y , ! 

^e 
)u u'tyru,tn :!cr Lu'to'tl{lfi llallllar t 38Tllr1uroul nm{nna i lra$ Jr,{oYl

o:d.rrrhonorsau ono.sttunqosiLLn:?iadoirrrhurl6'ararnonootrar 6ruf
Y J. i J.

l1t]jN,ln[U1Yl LUfl 'rfillaUn',]l T l UTlnlUUO [?nOT lUUlinT AlS
: -,8v,r.lr , r,

a: [ft]::or:u.ruyrou'rnfl1.rnna{ onu LN 1 tr1 [r4,.]lu IUo"lU6tB0.l

' ':v ' ie
oluh.tu ::o Lto!{nutvt 1110 L!-lYl'].Itl::0t::u1uYt{l{1 (wastewavs} l anT't1l rr

o: naudronolodluon0.cbixnoaa n1:.1

01r., nAisflf1.: :;or::J'ru o;1n ar':ana {!fluar fl1T t6ul n-:J

alo'r:Tfl Ttm1Baio6u (combined structures) tdurirlriluaror:t6ur
n-r ::o::rru rnanaigouria lroi:urulhnafla'ruun{0u};o :!0iitlJ3 : ., e Vi A
'::u'rull'r'yrJrull6ru llnurlr0fi-r'rufl :o?n1unr:nuorunr:doir uqiaroo;

fl':T.ruu n nur!1{€r1{ R:0't fllt n Io

lunr: rirurr*rnlroono.rridrrfudor6o:Jiurr*rirrrn: ::oi#rldnr:
,6r:#1uooa. (full supply level) riJuua-n fi'rrirfirilrrYroaa.rrioirirlilrru
-.1 a-. , !'

[6] r4o',]Uyr ton1ruo t1on0o[1a1lln']n lrq1t u6r8,lfl t1n!::g'rtuluYlo1-[,
- 3r ' X a - X.tv - AA e

nffl,lfifl0,i r1,{:'t: l:0rlfll tunnS iu0N1r'}t[{n':::ourl txnll[otlYld',oan n]:
'e t )' v ' t . . ) ir.. rt.trrfl a tLooTr1yrfi,:1r10f,a.]flnu'uau n?1uf N'lououYloluYl lonl u6] !?{':

- J x- - ! v, :
aloo:rnoru-lorvi:'t:ouu]1t0i Lfll Jn']:1fl T:Yl1ltu1l1ll1oUOnUU1 LT0

^ !) .t-!r,. - -i'rno0''rnl[ayrr ''t: fln !ut1]o tn: inlrnn t:y]'tu 111{1 ttmT0 nu f;ouu1

1uono.:rioirfi o:h'dqfl {fi .rr:o-:ril1frfl irro'# rir}irirlu'ttrnrfi aaartatr
IJ

o ' ' ! o - ' i a rt vt ' a ) a s
flno, lun{ou riaYlaR.:u't[r11{T[i']Lron: u:a L]1nt11[ti[ol]7l o{oa{

Y x'. i q ' ! c. a
fl i ''r il lJ: o:: Ulul1oul n fl''t.tfi na { t1fl 1lt: !aoro1{1 L1{fl a0 nfl.tl-l''l 11,!( 'to.ln!

- l.- - .] ,

T:OUUI [Tn',',]: t6tltvlouLfl ua

Iosnflnnr:.i$ir ua: hlilfi rlourriau?uchriarirsrfrrfiol:arfi i1't
, : s)"o

:lt:ot:1ntm6n*1n l,:nfla.: [?oTnYls.:uftf,ansau TT0fl na{t[unsauuun00n
3 r- aJ[ Inllfln 0:Yr1 [14f,,rulfi:n ? n[B: lo9rf,OXqO

:.1:s o:: !'rura;r n ai.0o Ro.0o1oa: fi n-n n ililurj::o::rnmirr:rmrtre
riunrJ:19::urunorirnft-'xofla$l:lrld'jl check g3tes rl5o ch€ck rrgutaton

i ) a , z: -Ltc[Jl.0nnNnnlr :rulrylot:!'tUu'].r,trlUfl't'] check pipes yr.Julla?usl?'t
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r i 3 , u,,-
lJ:3t,]Yt [610: loflAfl 0:'r3U1UU't'.lr{ [1] [Off:O? n[[fl:rBU nln0 ff:1iue]U n',t',t

fi'r :: o:: rrumoril n fl 1.roao Jrfl u :: oirlriu;i fi oiois rilu ssrryr
Jlj

rrrjtudr{l lu :E!! (overpour-type regulators) fi50 :ytnn:vurorir

ooolfiuurJ:ver (undershot-type rcgulators) 16'ri.0 2 rrtrm [fllda.]t3L.ru
s - , ; a-.- : -;

1{10: 00.0 to} r or i: tu : Nl ulloeJyilfl nairubl'[61or'lilrilu'r :o-rrli1 ( H )

rnnrfiuli d ru:"ur a"n n r:6 rur lnlio :;o::1l1u1rorirnar.:naosl6ovio
v . - J-,- , -q ) a

T3UlUYlOUlnn1{OA0.J€r.: tAfi fl nLfl{[OU']nUnrJYl LOnA rl lttn',] ti{nA.Jt10U

TrLrulii r3 fl:r Lru:]rnonareilrir uiavio:: lru:i nnno':ei.:rir

, : )" -o )du t.ttl:gq:v luflotr lfld l{nao {l1fltfiru 1JaJ [fl'5 : n]T T a:.JT:yl'lu

fiax.Jsii.o j lurl'l: rvre'lru6o

- :: e:: urur,{:: [a nlflflt n 1uono.rrsfifl-flili drri]u"ao.rui.:ri',

rtrlu { to.rIo:.r nr': t nrl: tnrurlr#n16'

-'l:or::rrudo.:ufl [[ffi :!orrL']uInnn:rrfiuu1unao.:t"uurr-
,,- ) -, , !rlrfn 6liluonarei.trirsrulra nirarlo'r Jn1r,a':ir1ud'uurn - r#rr

- : r o:: urut*usmuur',lrr rr r r'', o rr.r r riluuilrirrior 4.r1fiiflu
,Y

oso.rei uir nrulu nita.rln: rnr: ta ::rruuririrfi au

rl::o::muriruvir]uff fl[lfl3 :
lJ

5: 1l1u r n sJl: nfi a1: rfitquilri'r
Ac--, , Yqfl:f [u6r i Lt[Uunn0 Jfl Ju''] fl'ru tury10.l :.Jn1:!n TtYt1ufl14T:tUL;

2.28 *qlyxlarJorunao.rd{1ir (tail regulators, tail pipes)
, y d_, :sfl:rulu nruond.rsi.nil a*nu :rliurdurn"r ::o::mu rnoao.:

1r

ri .:rir ui a rl:: e: r u1u yro;.r nnlrflaar osfion-ltfi'uoiufiulflfirfiro.miu
<U

[14',',]UU

ql

o;

tl::o'l;Lru nruflnorsioirfirfirfi : :J::nr:6a :lr,
r ) rirrrirfi rfl urJ::Ei;!iuyrolilna1.rnno,ruvi,rsori'rulqnnorai.:rir

V : - 3'r - 3r. - attu
fl'rul{u[r,{ae]oTtcru'r Lltfl a0 ,rT?.J[11q0 ].1't i 6r lfi R n n.l t 3 0 uu ] [Tnl:roul1 [9r6r't3J

o8.J n1:

2)
v A.u : , v -.l:tlJ1u1{'1t14fl0 [t tufrnd'.Jtl,] fl.1RYtl.3t:11''t ult1f: I ut']6tr11] mu ond I

fl.t1.[''l
.. -o,q.lq t ^), , Yv

3) u0{nu t [uu1 [u11t.l;::r1u14.]fT T u516rfl! n1una8 Jfl Ju'] [r4au81,[
, X A^c ) - Y

r11U1Ll+flflA Jl[ffiyr',]U Uyr6r11[ rlJfl[nT{n1T1n T:y]1U lO [Ur1R'tyr'::Ol]ll',]
r 3' - 3 qv - ir , f
[l{Yl1.0l; ]l1uu'trt I urtoR { n't't::ou1{1 LTnl:ro8Jm [u€]fla.JR.:ul
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:: o::ursLlnrunno.:ci.ltirrijuaror:tnrJ:rmrt,l6 ntfi orfi rdrir
v ,r^ , Y

[1j1.r0r0.Jfl t 1,] L't tund0nffnt-[ tr n!T:Lnylrnsyrn tur5l{L0u1nu ::oT:!1u1q
:lrnoao.risir ::o'::rnu arunaa.rri.niriioroo:fu-nrrwrilqrl::or::rnr
!AA'

rirr'r : l|er6.triu nil tail regulators ua:aroa:rfl u':: 9r':: utr'::rnvt
,vulutit{ruuru :rg (overpo'ur-type mgutators) flio rJ:c;ntruls;raoo
lfiuurl:rg (unoershot-type regulalor"l 616 uqiur,rfi firiJuvia::ururir
)a , a !) v : aeir.rttUn'11 lail pipes "r{[l41[[fl')llJllJ'l[UU1Yla3O0{::u'lUmJntu']nfl:oUOU

dru:-uun-nnr: 6ru:ruutro :: gt:: lnu aruooo gSoyia:: mu fl iuoao.l
!; ! q- * - -;.o ,

ttntn1Tfr.]uruLl1u rnrl,[rYlt:lJturnfl { llufl nn1tr1,1{[oulnunuYl [onm']

ru&r1urio.r :1fl :: r-ru r nonordoltri oyia:: ursrlr nonard.srir

n-roti.r{ tvq:vururjaunoord{rir fi d rriu rorln: lnr:rn:-l'llrru
rarloirl 9 1qr.l::rrs'[ra 6a

- :;o:; r'ruri.::rlralln: lnr: tn ::rrut-uurr - ra-ndrsYr.:
r -.Jt17r!lfl'tufl na{luu1fl - 1fl n

- rJ::sr::rrun-nlritarln: rnr :t n'l:vrruuririrrior 6lr irllflu
INUlU0U

- rJ:;Er::lrul ffl :;rtno.:1n'r tnt: ta ::nrugn'r^ : r*uid.rair.r

'[flr-lrtridrsl,i't: r*

2.2e rhvsrvurt rnnao'rryou (distributary head regulators,

distributary head pipes)

:l:so':s!rudr:.Jrnnna jgaurilurl:sq:suruvioyio:;murrir+6grn"r

:r Er:: uruuioyio:r rru rnonars rulroifi16'nrirrruruffr *oifirnrrorfin
:)rn'ilyr:r: 5rrru{rfr'Lunr.ieuriaun ir ::o:rrrurlrnnno.:{ouuiluatot:

, " - f" -. - - r-), " v)
Tfltl'::t11Ufl1flult/t0''tt1nleta.lfl': ''1.3 t'tYtll''t nona,ts0uYlnfllu tt{:'l:Yl't1111'111

rirrirun:nruor irrrurirfi si.:r:irnno.l$'ouorfloor'rm frr'kifi rJr:o:;uru
. , r,,u-

rJl noa0.J50u0: R,ru1 tN t6rha

:srnn:l::o::rru nlrrhul im fr aurorial:llrsdr un:

ufnnr:fi or:rurerrruriuoila.r :g6r'riulu 1non0.sdou#lll#fl R-nnr:
..1

tofl ?nunuL::el::u'tu1J''tnofl a{fl lu Lt4tll

o'tNfl fl nn1:fl ':ul n01'1fl fl 8{q0utul.tf]00.rfl {ul [uLLny{'yr[]r1iu8n
<- -arsY ! A

tou0T{ na0.rqau0{un1T fl yMrn!1, [nu18nn 0nqonfl au'tolJtlnrut{lYt
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- - --netr ,- vi
flJ[?noaa{s'auofl00r?ff't LLfl]o0{[n!fl no L1t 001lJouu'5u't{u1{1ma30TU th

'ji-. Y : ^^,- 3i,,
llfn4uYtou lltl1Jonfla{s'oufl'tuut{ ua n?t nuR noljTu't tuulYtR J9.t' lJlnf]n0J

J. s ) q-Y
{auu':L1Ju1l0i.Jflyr01lljufl1]11! n1T flnu1[T 0.3 n1t Lxu't ttflt 0"1 to]l0TT [lr1

- : i, ,.5 1UnUUTU'rrUU',t11ff .t2',tULl'::OI:U',tU rnnAO.:ArtlUO'ttfi'rfia:r:rI
,A ;; LA

lJT ',l u1Ytfl0l14'tu tll lounll't;t14u $nt n1it 1xuo1uyt1{ Lufl 0.tfl'tu L1{nJ

too l
Y A, , , A q- ,^ r

n'r',1011f 3J't fuu1rlfl J9.r1u!1nflna {qauryra lrmTllr T l 1r'']au1.3
A a-Y e^ Yytv),

UUUouYll IOr4R1U']f tfltS{U01OU'l (measunng devices) vlOoO{ tlYl1lln

flno{qoulduri venturi meters, Parshall flumes, weirs un;rfliar oieirTfio
0u

z.so dodldl{rur (farm turnouts)
- A-Y . iei'-l

01 fl 0rr'].ronarsauIn!fl n0Juunry0u.r.3TLI-[.]N1fl J[ul,{uY[ 1!iJf, n
y., , Y - - ) ,, ! a

uuuyrafl {u']rr.]u.]r]Jnao Lonuofl0.rrv{0 n0uu1mnfrfloi{0ufl :anFa':luJn

{oulfn€'r (farm ditches) r.riorrh$duvr'rnr:rJgnlouo':.: rior$eirdogfllti

rur::u: J lufil.trutnrunrvta lfivMYtlvr.]3!ffn toTul.r touYlloinl{qnuunql

-Y ) a,,t ), a\,v- -a...'Yltfl ntu 1llqnfl uJGrfl]ofl Ju']]1u,t118 tnEol nff ti.J? nn?f tau10u1J 8noa.,
- ., .-vv , , v - i ^unn!unou [14u1 t n0BnmnYl0fr.n{'tt1J1u1L'lll'tu [1J!1t?1u01.[6t1utrf 'luY']o

-d: a ! Y u - )i a .,'-Z A
?r10: fl llJLflUU',tulnlvt't'']!u'tit t14flLu t!fl T 0.rflT ayt6t''r[flu 1n Y]1 tt17t1{Yl

$e
. s-- !r, d )vq -a,t y!

Lll.E nn to:mr1tufl 1lfl anu LtornuoTn:rtln tq']t tTulLLn::onflun1
etl

lorlilo;rloBri,rfiiaQll (f*rn ditches) uiorria.:'[*'tri lruiaururorfin;
0''tnYlafliult.lrnr.t tllflv{ut4t}l''t: fln n.nvl''tt5l{1t0:fl'lulT 0fr1uflufl'lT t9f41
r-- J , , Y - a ) a - !
Lolour rafl .nt1llnu.tYlntt$,tu9l'1ma$':alnu T:otoo tl Ltfl:utflTa.ruo10u-]

, , , Y .- i .ilra qr
6e'li6ru rlTrrrurirff '[vnriruviarini'urirura:uaor6.: Trrrh{1n-ld Lf'L

-).,a:.i.tr.trljufi 00f, 100Jfi 'tt1: u [Ttl:: n0un1t fnlt?rlaTsnlt:
, r", :v -touvrl Lll yr8fl Ju.rr1r1u'trluyl0flo n;nnfl 11{10tfluR1fluu nfl'rj

j
0.20-0.50 Luot Lt6tYt0lu']o 0.30 $J6l': tla: 0.40 tuo: uuuLlnu lnYrqo
, , v . , v; q,

fl'tlln?''r:.ru''r?1afltau [fl?rr6]n11rJn11\r10,r11R.rfnrfifl0.lff.tu1ra:,.1{Ylaaao
a )- ,

I u I n: fl 11tJ fl nYr 9J.JYt 0

Farm Turnout Installation Data
,)

n8.rfl 1 Canal

t8,rYt 2 KM.

6o6o er norri,:riri fl.rria ri.:rirrfirur
: )- , , y v

n0t:u: nr.611ufl naJfl {u101.J06m .,7]0ff 'tultmu.)

41.1



f
E S,L

conol

B,L

T,B

De l.
E lev
Elev
El€v

F

L -3.5 F+W (opprox

H Dsl. W S.

Elev. c

WS
A
B
c

F.S,L,- H
FS_L.-t5
Del. w. s -
Erev. A - O.l

hv -D

l'., t;r.:i',ni', ,. ,

a ) ,y e ),,? e y.
fl a[41r10{t[qfl ff Julrlr'tuls,r140ff .lu'tt11uluu

orri.rrirlfr
^ , y - z , ;u a L
oatt nfl tu1tlnu1ullouYl1,ttJ{.r''tu14tarJl1111a,t

U

flfla.Jfl.J1-[1

oai-J: 1 1{1 1l :: 01ttonfi n1*luul.lt011T ul ulYr
,,Y u y -,i; ff.Ir.J1U118 R il{'',tt1lll{'11{t{ t:.lu ,',/'tu''tYl

^ - x - ^i a : A
fl 0Tt6r L1',{1-[o1{qtl3.lnttNa10ry{fl .lnfl q10n[uoY]

!t, g . -x ^t R:.1'5I tYl ',t1,{1J0 {Ltf, nUU U T 0 T: O 11141101{El'tu

-l f, r Z ) ^ , , Y At-
! t ,) a1oYlfl lYtRo Ll.lnofl uu {,too11a:R,t1*1 uJ tou9a - Y qy < f,r , r
fi0r toL1l1 [1n1:IoNYt I na0.iR.rt{101.1111{1n0

ff { u't t 111lt111t] .t

A-YN^..J*,
a0l:ou1-{']1,{uol-to']u!I T 11001 {Yt,l.3Yr06t,tu't

I ylicol Dssiqn of Form Turnout

Form Turnout I stollolion Doto

conl XM

Form 00lo coDol oolo Tu rhoul Ooto

Re-
morl g

chol
No.

Ll. Ot
Rt,

o oel.
N,G,L

ES,L
Elev

N.G.L
Elev.

8,L
Elev

F
Leltn

D.
Dio LOSSES

Del.
w.s.

Elev Eloy.
B

EIev

10wl 3 Chak No.

,)
t8.JYr 4 Lt. or Rt.

,)
t0.J7r s Q

5a.lYl 6 Del. N.G.L.

rio.tyri z F.S.L. Elev.

,)
XalYl 8 N.C.L. Eley

N G.LElev a

Elev. I dirch

4t2

t1''r111



lolYl 9 B.L. Elev
IY 19 A

tJ{

na lreeboard'!0']0n4.0&.0u1o: Jltofl nu t[{1u1yt

fi.: rflt,lrro:
a, , Y e y.

fr 0 n't1 u n 11.J 1J 0.Jy fl.J nu n fl a.0yt110 fl Ju't t1J't u']l{u

rTrnoo16'rflqrr:or:
3 , , : e )-oaorrurrra.lviadlirr{rrarfr s-L: rfl urlell
6or#urirqurinar.r (arulu1 t o.:rio ri.:rir r drurri
pT.o tflurruo:

,:e
fl afl ?1utt0no'r.J10.rT:61uu'to']1.[t14udLr :11.]uyl0, r , )-
B JU',r r 1',]U't Yttl.l r uruoT
a -Ye tu ,,Y e )
Aa rsetL*i eiluTTT Uyr o rilirrrirurfr fi,:

= F.S.L. H

6a::o"u r nria6'rqair.r

= F.S.L. - 1.5 hv D

(h, = velocity head)

oa l:]lnluYt00''tua1.J

= Del. W.S. h - D
fl a: 3 6r u Tl 1{l.lulYl a

= Etev. A o.r s r:. luoi'lric,ir n'ir e.l.)
fla!0.014u'rut ql

to,rYt 1 0 F

tonr 11 w

to.Jyl 12 L

To.:Yt 13 F)

to.Jyt 1 4 H

riolfi rs oet. w.s

!o{Yl 16 Elev. A

la,tYt 17 Elev. B

rolYt 18 Elev. C

To.tr t 9 Remarks

9|-lou 1.1

4,o
/S

ao,

KM. O+mo

4r3



ESI

KM.oltooo Hcod R.culorion

L xu.o+zoo r.to. nt

+ t5-t2 -+ t5 lc,
r F.sr

+ 1480

B,L-

3a +r3.x)

o o+200

Profilo of tis 2R Lqlorol

r5.o5t

S. I o@

?nm1

1i
fi1,iontr,".:uu, (r oooo) ao,uanrioir (r ) lrrria.lnaootatr 2R = l.ooo

rflofitn:.1: lvrru6otfiu.: oo% taldafins{r o = aoo li
tBrl.113 = o.ooo16 !.3/i 1filli

n{:'r:o:ltu QrJ:t6r*on (r) lrr = o'ooo16x8oo = 0.128u.3/a11fi

Del. N.G.L. = +1s.00

b = 4.00 tuo:

d = 1.80 !SJA:
. .t- , , Y v

F.S.L. luuao{ol ivld.:Y10 fl l1-l lL'ITlr'l +15.100
;- , , i u

N.G.L.ot wt nYlafl nul!t']u1 +14.800
;* , , i uB.L. ol .Jfl {.:t4o fl.t}r1tr11{1 +13.300

F = 0.20+0.20 d

= o.2o+0.20 (1.80)

= 0.56 tr]o11fr 0.60 LlJor

= | {o.oo)

= |u

4L4

w

= 2.00 t!o1



L = 3.s F+ W

= 3.s (0.60)+2.00

= 4.10 tuqT tr 4.00 uloT

ltriannr:luror#uiiraurinnrr (nrulu) o.:o uo: orn chart dru:"wio

@o.eo tror u.r? 4.oo tuor uR3 Q = 6.126 l.rziurfi fuo:rfio H = o.ro

LIIOT

Del. W.S. = F.S.L. - H
= 15.100-0.10

= +15.000

ua:n1n charr r'ru:-u q = 0.j28 x.3/iuifi ia@o.zo Lrni n:ld'

h = 0.06 rlot

Elev. A = F.S.L. - 1.5. hv- D

= 1s.ooo r.5 (o.oo) o.:o

= 15.000 0.09 0.30

= +14.710

Elev. B = Del. W.S. -h,-D
= 1 5.000_0.06-0.30

= +'14.640

Elev. C = Elev. A-0.15

= 14.710-0.15

= + 14.560 (9.:nir A.L.+r:.eoo)

Farm Data, canal Data, lrffi Tumout Dat" firirurruldl:dooirt]
n: o nh n ?, ? f Fo r m Tu rnou t I ns r a t ta t i o n Da tu ldar uv1 nvio ri lrirrrir
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