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6l*ilf l{#t{#f ts4lf-gLi,ilf F*lilepbrel yrsd*Jf {i*1

JdiJ lirIJl t116*lf FJI*. r9.l*Jf eitl S{ti , &}lbTl ds,

0tu,,Ji'llJJrt &1r f4?l{,$Jl t#.ti{Jl &lrlrtJTt Ursd*lf

jfu r\ll rlfi pLc 1 {*r \dtt, &. 1r14iJl tad ntt*t

d{ ,FJlci rb,tJf A*ef lililf t{el}iLt r3,l*Jl tlrf!,l l+tLt

,tCl ?rfti*t AdrSl| l9,lrdJ p &liiitl 6itriJl &.U.I*tl lt si{i

.li*hjf
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$q;q p$i3s l{al#JtF*i

ii|.l_*fir Z3tJ.tr l1tts,-l .

rldl t &J

rl ?frg,J{iJf d rllt fJ{'r Jfl Jl d*liuf*UJ'l*r 0frliJf .re !.rl+tf y'-tgrtrJf

,31*3If bl'ii{duf lCttt ri f {51 or U,L.Jl ,l$3id*tf rllf y |r*,9l'11iJif

| +.1**$l 6tp3l el g\sdl ?dt.tl1d}l s$
plJtul9, &l'i?Jf rrityg Ot3L{fJf l[h*l elrg

e ry.fJl*c|jrJlJkl#lf $jtfi rt# llf c.ii 6fifi9 'li*hilf
.E#f sbrlil|cf lil{iJf ?t}llf g$ii3e , l'#Cf blrill

r.r+Jf J AJlJbl4. rul dtl r,rr {l ,*l&l slc l{#.i.J+13 Sli3lLt lg,uJl ;tii$

rrgltll srbftQ*r iJf rbt $ &l &. U#gf ll*31 ote ltilt l*5,

.ql.df tttu I t{+b lthp $eb*df lai*ilf

Bottom I sl&Jf fuAlg Dam Wall UgJl F^a &A|ult*ll,lrJl LirHi

'utl f,q;tii*r, tSpill WaYl

.Lrtf .tkel W,r#i.i ,hl &r,

! r Water Intake I /[t iti'rlfrt Outlet

lJJf f$,. sblryLll c.rfji &ti Wldl3rl4
dr dri y'l laiitse

Si djr.lf .r.q#tilf r|lt 6fil*rf ,rnJf gfgt .l.nf frUtt €* gr{SlfbJS

y|6/.tg$r,r..t d tS.{ .IcJflr[ltULl ldlts l{L fr-Drf$lf fLiC
Oi :et, LuL.&f -l l*{ q4+. fil &Ali Vi,3 dlrlt-.6'. lfJttf y'f dalf Hl?

lfb A+tu ir$ &lil47ll .{ ltCS Zg7g-rynsrb:uiJt 'trlr jl-, ri .rf,-ni.-

i4*1 9 Ml irtsls,ll.g5 l htlplifl ffilr,l#rl bt itlJllJS dtt&Vl

t

AJillJ d|lf li,4l kl' *r'.lill .lntf elf qtl lcql &ljiJl,r*tiiJ lljiilf



,I*lllJtsf ,kl &t 4#*5 ,lrl cJ+Ji d*Jf Fq gri fij3 bJrJi Aiiil t{l gtidf
gl+l#t{ tti*{?i{ 4li Fii , 0lrl{ FntJf {.itt frSlJJf lihilf sll AsJltl31 o.

d ife"tiilf i13u gr ,if*.r* I trf 0r'6*11 o']dJ ?riXtf ,t*lf 4f.r6{ f.Stru 4*lcl
*,;ff!;lvll 9, ?hs3$tgi*lFf rgrrrlll ,i?rrl|Ji9 , OII*lt L*Qil,egtlill
l{l-;;l3 W Je ,A4i i$trlCfl4.,l*Jf r4*1 ,rtie , 6u1t /vrslc d{.3 tldiir

dlt l$lrJlU&ilf slf ,it t{ qrJlr! alir 6t4fit ,br ry l3,,lrirlf s'dbTf

, #l4r frl3 dt i ddf

, l*lalf EL*JrJf , lJtsJ$rf gp llte {..iJCB rg,kJf ?,.13f dl ?.,t4idf lrQlf tl,r

.l+*tt gb+l liLii. 9;S\ , gLii?f

$ddJl-tlSt

#t @&*SryS{ *&@* M* xg#*dt ro#*}

sslit el leJF3 13 rtCti+ r blrlf Srl4'l oitliJ {*+lf $bulf f di3 str
lr3ht Js't,!t* 1if k*tl Jy l qerr* dtJf lfltul Ol*€ilf clc t{t }rt ii{+{

. sllJ'If

, s$ {iwwr
a4

rysf*$Artill ebi'Ib s

s"#ry *"{effi 4M@SWMa *g&w*Y

rbl& &r lf,t$ tl{df qkt slc drl3

.lir_*dl tfljf r_rldl irr3 sll ?iLrlq



j,jc,ir_f$;i t{ir

W&@ a x@-z 
-F4;'&ffi "*@& p e ge* - \

llJrll dg j+rl t#CJl Qr3?t S.,l4r sb ili3
fu*liilf gglitgpfl clap !,tl,g &..ln lJ &+t.&ljf,l

4,#itx,ke#-a #&#ffi.&c ** t "gr'@w"ee.@ bi#,,,,,,,,,,,,,,b @ *g*iwJt p*K&--try

z s&#36

r Gfavity Dam I {5JS!Sll-.1#Jt-t

** r&r' u s,ff;H fiffi; r,,#:ffi
,.rt+e?f Jf.JlblsJ*l I U €J'*.t la3lt rle i.rt1eP *;ilt ,lCf

fll p$nqlrJf pl,cl d4ll f}rril S1r,3t4fit d A.U 64{1 g€Jf {,rrrr{ sJ#-

Clr..;1stf A&Jf l*tr:r fJt dlriid,turf & gr*Jl

,gr , 4,l*t?lZr.,g ul" dstrijg slc Aqd d ,f.t .lf &. gldf fL,khr-

ge{-t Filiir,,. h* ilf cl3 l&lf gl dJS&,irSr-Ol cel11/iilt ,lsJl lq+LCt3

;dr_ ji jie 'i$t e|'jnir l-qjr1i4gxilt glt" !3.qtlt.ptrll l*tlJ Lf e4

El{i}f ,ig{rl at $ s'ls bS{ k SlLe ( Up Stream Face )drJf d Euft
g{ r.iit d*. ddJ gnL;*l aqlt rl!o! W*



.trllf*? & e{6.,# .obr1 l,rilLc t Down Stream Face ) d*cu Fatiirl .til

d|fuhtiEil| rgrl*tl t 1-0; d{ CrlJr{?1iJl 4,i. ,lrlJl ehA ,rfg a3,bl3 sit

d gqlg1lt d*ii3 &!&frrsi diJI'fufUf ,3|TJf it{!& tluri #l ?,.*iJf

{f I,lb fif If r 5m ) dll, fuiJf Llie 0iJElf ,r* It}1 k trlc foJlrlhg,lsJl UJt

.4li

hf 4Ufg ,4 CtriJ;f 0l$gll tqIJ t*F u*t i'teliJf ,$f .lrJl eha, ,r*
..kJf AI-t 6lJ3Xl C,qLsJ

4Ji snt d zrClt .tie *iijLll rr.re VY_,?*il*Jf ry1'j/J,i. .trJf eha,4(& *t-,t*iJ

e ufi t$f & ul *aSztt aetlt d# g ddif $ls dJi$ qJ r.t*lf lrtJf Fs11

gJlJ Uirtf 4r lrsnlrr. r;pdl tirl l+U: A. dCf litl g t/tf Abtdi*t3i iih
r 15 I ctt 0I'Il * t8-7 ) Uli{ d*lJ dlAlt aqll d# ,ktJ A*lL.?If l1eliJf irLt}

.t 0.7-0.81.r. ,gl grillt



pki et$f Clrrl Sgtr g*h &e gi3.lds5l e 6ilTtf r,r.jrrin,jJqOl f+t
lett lu S*,tt gEfllf slcdri*f hi.{ &dllJtt dr stf pki lli*ll d

06ilf 4 gitll 'lsJl I *fi|
fu.[.r1f d3*tf ,ir53 61 6L9lt

sJr C*ll EJSr*Sf IS{I ddl W *'* *61

e Sn Ld . t .nll ij4lJ lqC.ifflf 7+";t&. d{l&

r3Li+b l3?g eertj$Jt de

. lfl*ilf i$3i+tt i*uillJ

i1r!6L$odgt U 'trJf llrflll Sf..rt*i+f qqrr*

AJif .rir.r!f Db & &in?q uk'llry air fqi l$3liliae 
';ry8

d,tJf rrrS d{iit t{JXt €Uf gyilf .J*lii dlsl{J t*$il3qCf AJi,&tf }tt

i,tcliJf l3;f k tlLc ,,l3jl&bg ob Ajgf dul&. eiigr &irslf drl
,tCl t{Dlt U i,,t;il e#'fJJ &1rJf .ri+l ar url tlir-l ljgJ t{S, fu.k?f l*tljJf

LiiFl #ly?trylri drdf Lil, tin 9d4lf Fg 0 t34.*reb1s {3ii slf frJ#ilf

,l+ll gJ"n 4sl1tlilll drJl &lt {F?l eblilf sl" lCgl *Jt sr3 d*lail ,

.d#Jf rrg.diUtCf foErtll &Ii3Il itl tu#itf

f rg,l*Jl r[&l 0*]b

cfrr€14n ltuQkl d.lSq I gt+, &J*r dJ d8,u rdlr Aiil;b dllit

pk}| clr rl&ift?iteir Lhi r1,jjlt#r. & l"If{ alit-ri*r 3& rLir!-rl

filtlb pl*i*l eiirhrf , l Two Factor Dam ) qpi. ii&i dl*'ll ar3

plrl*id dliii, ati [rI! l;hilf d ltlfl"J{tbjr t&f#l er}sjt &is

. ,kJl r1dlll*.if .trq?llg &JJ.{ prlii*J- &y$iirf fi$ 315 fif k lJLt d eil

f-i &17 &fif qJ#Jt tY i bf.*{ dg?lllrr.;lf ilJf , 4ibsr stf drif '.i4

rldl &lir ,lr1 ,rJ,q dtitf hJf bL*i {lJi'lrf &Jl cr. dftt rJ+Jl rlflll rlrh



d l,ladl 61tCf d)lr t i-url!

drlr-r.r+ll lita.3i fl &|5q

{Ittt 0 e:AUr{rhlf dl

rfllf (j.eglf gt#sj wte

Side ) rlrlJ eCl+t hie$

.l Gravity ng&$f litil+ll

dlil,t ili3 &*t, *r1rl rlCf

Sloping ) rtbi or &5i*
Muftipf e ) rrb ?r,t4n 'ff
gt bcf lryn1r dt kti;+ p3i

le3r1r 7lJtul.orl1f sll

*l$lirt*ilJ| Els1sfl

gL.Lc.llf 3i.tr 11d!ll r+t

1?# $t{$ ${+r clt

hiBai gtrJt+rf d
&'S3 ilel.ilf sfc fiititl

,gq d rllf Sl{l#, Cn€&*t ,dbf,{ d*tl rlilt
f or r.r+rl f;$ clc cr gl,I9l elLitlld{€lJl ri?

.,rl{5

J. ,tJlJe 4{5 f+gdittfu{it+lf rg,l*Jf g*1fug

y,il.itilf d H?fi$f bL.i|4rl$y1Flcill
. gi.i{}15 it {u

glill g.l,{s?f ,ijg cfc $J3 d ,f-gfl citl .tri*ig

r ( Earth Quake l lpllf gHJf J ( pressure

uttress Dam
'3kLs*ti

i **,lt-r

le;* ?,r!rtf lJt*Jrtf &.lbllt ele iJl+f flg

dL"r sb .lril1J d*Jf dJb sl, bjr 0kLer y'l

9i t Flat Slab I ?*lesr lb! Ll etS{ r( cov€r

4$r ijltr?ili*ll $fit rlbill fill {rair_r Arch

f ciu rj.l{ ttf,t{ p.iJ 4fb QUe t Buttress I

dq trr gklc.lJf A{ fiLsllilLtl g.,,r)*$elf .jl.

dlr3 d gl3 dr trltc gt tc,tJt3i uft 6H*r*

&t5i 6l tr3tl IgJiI llL sl , lsliSll .9 dS

$g9nt*Al &*tC8 l*tl,fdll ri*lls3&.{.J3i

lqq't* tsyl?liiJf Hl pa*i*lf 61lsitf {tSilf
rr{?Jl L.lg lJlCf ,itl d d*lf s$ 6l6iil

A



su?t?ii{b &rS3 tr,$e r.

Cut n*.L.ll*$ 4b A.ldri

Slt sJ3 c. d#iir 4lie t

-c 
ikle.lJt cgilirt SlLlj i,itl r:

Sr*tt &.3l5 lif lg't*lf &. t$,J

rgrl*Jl ci$.ijs djlJ , 4fli

*tlqdJr L$+.3

r8l gd fibirstl;f.l+ll

r$1rlrr?{tiilt }iSUJIl

lre,ttt rg,l*Jf el.lJt i

. fuJrff sir$l {Illt
Uf Li8 {.rrl +tlr{ rl+lf

lelf d llsjf il$Lra1d{

.fgrl ajl{j'siLqt'cls€l

f &. gldf lb pf,l*id dAiirilJU , i*i€ t{L*i

d8 'k cre Ziititt ri4f I r,rti3 13 fipa

d.iir*, Z#Un.tgrf l{*1" ?1f*gidf Z+iJf glls lif

out cur tams I ?lli*r t-rti, l{ir$ t off wall

rt 1if*tf &, .l*ll .l*i83 rtq. 'lsJ sreiiilf duf
filr pt.lria !Stl- 4ri df *l sll ?bryf a.4J;tS

f lrl$ d o.f Asrf pt rt d1;Clt gplll$ yv.&tun

gt+il;il Lr3tl dlJHt,j{t , fut&r Ji X*l3lhl+ir

Ijjll dJill diJJ p*ei*i gkle+tf 13l5jf TLLtri

iJf cirl rji3 &1e gl.ufitei5f;TE d"dr rrl

Ut,JCJf f.rAn d43tf l*ill4tl1{#l &.I*tf

t Bart let dam ) ql S.r! hlsP {S'irll-it5f

, rgrlrJl & bl.l?f dltJ *&)l F*.t.irf ${*i

, drlr Wr.kJllfrl4 del ! tdig 3. qu ti

Li+Jf e#iUlJtL*. d Lld odlrlj$ l11qtill
.o.r1t crlf d.l5lLt g.tJ*
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q &rc hjlsngeMs&l &k# i **dj:l

litsJ*ll et *f, g&h l&ll ,i g*f" USt af ds 6'e ill+f P rrfill ,lsJf

,l&lf z+r,ti fu1944l.0t?Jl ttJ$nll &gflf slr 4d$ .sltt otcl bis .J"l{ hlsll

UiJl llo p,t*i*1t;il[t -t*ti EJry q#.i {f. ?elln3 9l utt eh{ &r5r- k trrlc a

,tCf bia Jhirf sl" frl3 4r.Og &UiSl l{i #llE*&Jf 3!$Jf f re.t*Jl dr

d kS d{riJf gtdlJrnJf !!.I.teIiJf 9 &tifll nJSf al epl11 slJU , g*tf ?JJAll

,*ulcte il;lt +.$t -lslf qrl Liit L&il lig €fu ,,;,bl os futitil rs,lrJtAlb

.r*t .rrill Anil &tsr- Lr irLe .gin{lf &rlll;gtr 
'_l[i* 

l4inl lFl"i hi Ll €fu
.ry&lf &. f"'.+tf & ArS. s.b! *1.lSi ul..r$t dtfut PdSe (I'b

h.iJl ir#I"iglihilf f{rJlJ{nr g#,$t *1rilltflt5J Ldtl rg-l*Jl F*rr3 gFf

rtdf g*t i.1id53 l+tl'lJ lg,l*lf ,rl5&l ",{l &.lirJfiJf lg,l*lf{il 9, oryLli)|g

ti asrl ,l* rg,l*lf oin lJi.i &r l tsr}| l3'trJl tltri | &. h.i gl t, pgnill3

.t Dukan Arch Dam )&lJtJf igrr$Jf F*l3f el ryL.tl*il lallllll

': t.'' tt.','
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ryL{tlsJt f Ol5rr d{

d$ sb &rq W lfuirnltgfi*a$ dt ld ,r,l*tf A*{'.3 d g},tt fll! p'l4ir'r*

o.rilt f*|dgitt djlr- ..rICIl ,l{f &.ll3l{Jf gl+iStf t4ti+nr- ,Prrfl
dbt|tsl.{# Lli $#bfi,tCl p[i3 {fut,,tctl tiJt iiJ+*ll ,tCf 1*h. Db

g.rltUb 4EL.iJf cl*i q f;l.ldl gfiJl bHralf S{*t tr ,1l,l4lJ l,"ltll €ilidf
,9r$l t+ts, H+{ r,iqJl tl4A.lillJnJltrl*lJ

r l*t ssCJ ftfJl df l+iJJ |*r3 f*goll r3rlnJf F*ilg

r Thin Arch dam t li$rlllsritf t .l{Jl-t

Utr d ei lf f;$'!iir*

( 1.5-2 ) H< L



grjJf l{J &ts3k SrLc  

=(0.1-0.31 H

i,tc,lill dis,trJl oo-t = B

,lsJf tE3-ll = H

fu1cln 6tiflf df "Sjlf d{*lf 1,Jiii1g},lf lry

Arch Gravitv Damlltilll &dlf r*trjl-Y

Ut-" d g*,tt fir'r.iii

( 1.5-2 H< L<(3-3.5)H

griJl l{J &}(3kirLca

=(0.3-0.5) H

bLsr*Jf &. d3l gl*{5 
cJl eli l+'q Qliitt rg,l*Jf if i#i3 f.3lilf rgruJf !f

fofi| rg,uJf Utt d llt*.rrl
. l.rjll li[Jl lJl.rlJ lt!{iJ( I

&. Sslljlf ,i*tt53 ,l*.Srt 0/2-L/3, dtt,
'/.-\, ) dfJ"t l#iill U,L.Jf lJLr [t db {1i{

t Ea rth

Zlyl r43l tii{i$ sl'lil df,rtr. Lr5.rr*ntt t6 i?.l13lf la$ p*d
l*ttltt U.t*tf s,,*i4 I l{tl p#trf gJf lgasJl, StsJ}f bq y'f lg'lnJf

1*.l5Jl rg.ldf J*5 t{*l pd*irr- dtJf l-rl ,( Ea rth Da m I



futllt l3,l*Jl ,g*nJf r*5f

e|e orlriit 3frr- lri$l ,lsJlJ

.d{fitl |.'Jn L$E

*trii'Xt fi

fJ.JSTf lifJ.Jf ,lD d CaJ3 ,

gfdCf pdiir! d r* t to

Site rSttt drnqlt
d.-t q,*, tA.td.|a8 pl i ltl

fJ.J3?f &.ltp slc ( S

pf,l*irl .dJ- ttntlt tnl

!i$ii ,r5tf dd.il &{6

l#r|jll gl+dt llrlf ,lt iJ3
rlsltr tbll a! \dste

&-rlnlf I ?i+:l*,,,q dCl--
rl*13IJf &. l{5 A*lqilf

,lrJl Frqlbiisf gi.&3

!r di pf,lairl ,iS"{ I (Rock Fill Dam )

I l3.kJttbrl &. t i fi &.13_rl& lils3 dli

Vfi i3 itJllft JiJl r3rldJ l3)b g{b3 ,;il*l

ry4g|slt rjrlnlf StelJil

{#ellri prJl ?i#$i liirs{lil#
rg,lrJf t!''/l d:lirJbtf eill p.l*id klrle

l. I Crrt, r{i. ry 6l tugLq& gl rdix ilk

d*i sir *s,tJ t Heavy Roller 1lt$itt st 4rl

iil fil#f l{S85 g t'/.qal clf t Dry Density

dard Protector Test I g#SJf jSJ14 .rl$tf

+f hli tntpde lrb d .t*ll r1riilt dt ?fttiinlf

4lJg. o.*t UiJf f{l , €t dJf 1#". ftril g6b#f

,* t ls,t ClJ. &.'l*Jf rt8t dfulfirdf ll3lf

?*ilt I i;liilf l#l;J rg,l*l lqrtnill C#&? .rfu f

,r-31+,r g{b3 *!-l

linr r*ibir llr'l94J3 il. g#Jl lilo rLiSf Fii
f rgrlrlf gtp , tr{*SJl rg,lrJf ?J;tc f gtrdifg

U lhl)l*JlglLailf t$lf ciu 6iS l, $13 gtle'tg

. tlCl 6e1 *a 4r[i5r



F{nt, bj|jiJf A*ng,i.

d t*St pki lsrs &rs3 tlilis
rb3gdli ,klf &r,fuil

&.utri3l !bli. L&i3 (futtl
.j5l kqilii .3bs'&,

ilii'e{f 1

fi$-rf-rt4 Ui*rt

ArJl Fq d l+lSslf tf,ql

,.J*p- 1rlilr!.3uelf l4i

lrjlJ!{r.J{f ,Pi cbJ l+b

$bHll df F*i. dlJ3 Ar-qt

t r,e r.ili*i l{iJf r,. glJSf i.le &. g}iJl litl elrtil

tf \tJt 6l &4e1 lfy eai,*ll lilt elJil &rs3

sf 4p,lr{3 llsls ?'r*itil.SlQ}ilf lil*lf
iff #q ds t. l*.LsJdf l;.Jl &rfJ 6i r,Igl

I 1!b$l slli Ant F3t3 fl3 l'r-i$itllh*Ji.4r3

4 gls'Xl -.flstr 3r9$ lttli rJ.k

$*Jf rlJlf ir &l53i !f,ii.{f tuJ &r1ull &tS3

;ft^egi4f$"tr

{f llJ&.+iirilnd.t*lf U'ldltl*Jf ,itld
.{i!.Jlgl Et*i tf cr ( Diagraph )

Ir.l*Sll f+!f ?Q$i-Iii{4#l$ rJ'k

(,st l&. EiJf dilJ rlCf pdii*l fiiiLrf ciu f r
ry8 qr u.;*ilJ el r{ grcr-fu..f}f 1 lful.t4 -t

I d {r:f t gr1tg} Oxlf !Srl* I fi{rLtt eiu sfu

iJl [tA pl,riir! 4I 4JU1l+{31r 161e ,trJf

. UdsJf l*.tr d e{CJr4*ttl rUl



4*tt*lt lg,l*Jl LI{.1 rLfrrl i. }*Ls tltJit}l{

o^ehl&. sbl ltiq,tlJf f*3 g*!, gJni{ S gbi1 kire dtl,tl d#Jf Lifi

&.*l dEJ r Free Board l1ellE eldfu! rtrJf d.i 6lJrJl d rt*,lt glri. 93r&

r&rnlf aburf el ,lgrJ l+ril lihitf ,!eya&,l'i ghil cbJIlJ sritt 3ti3-r!

AttL&f'lr e*t t ( \ ,0 , dlln &Jf tti3-rf SrlS t+{ 4tlJ lgi*i. 3ll.r*lf ??J,lJ
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