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Reservoivs

Doms ave. conskructed across the vivers and stveams +o

create an artifical lake (ov) vesexvoir behind it Dams and. Resevvoirs
ave the most fMj‘nr-tant-A— expensive elements in mult - puvpose yivey

ba.sin dEVe,l,Oj)m ent-
— They vequived coveful Sﬁla””‘.”jr design & Qperation: A numbeyr of Frob
-lems arxise D 519—3:"37\; constuction and Operation of dams & oper

R esexvoIrs -

j‘gg:jaoscs (o) uses of &{_org‘ﬂc Works [such as Dams £ Resevvoirs]

—->S’c0¥aje, Works such as doms and Reservoirs ave -Constructed. +0

sevve mang purpases, Which include :

Q- Sforct?c & Control of Water -for irr?jcd:l'on

b s%omjc % diversion of Water for domestric uses-

C: Water supplies for industvial uses

d- De,v&lctf;men{: of hjo(voele,c{-rfc power-

¢ Stovage space for #lood corrbol -

£ Bebnis contvol

9- Presevvation and cultivation of useful aiuarh'c".liﬁ'e-
Tyhes (ov) W of RescTvoivs
"?Bej:ena[fnj upbon the purposes sevved , vesevvoirs may be classified
as under :- |

a: Stovaq e Cov) consevvation Resexvoirs .
9 s

b- Flood. #votection vesewvoirs (ov) Flood corrtvol -

]
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C- Distribution Resexvoirs -
d. Mulﬁ}ufj;ose, ResexVoirs -

Q- S"comﬂe. (ov) Consesvation Resexvoir

N N

—> These are j:ri’mari[y used for Watey Supplics for :‘wf?o.ﬁon r hydroel
~ectric development, Bomestic and industrial supplies-

— A viver does not Carry the Same quantity of- Water —Hwocﬁh ok the

jea‘rs-

— But, a vivey Carry large quantity in the Sthey part of the Yyear-

— T is comshucted to store the water § supplies whenever i+ 1S
needed -

b Flood control Resevvoiy

O T s s i

Ca e a e anl

18
— Elood control Resevwoir is also called as Flood Protection Reseyvoi

— T4 stoves Wwatex clurinj floods & velease watey aBtev £lood vedu
—ces-

~7 Theve. ave two pillars in £lood control (ev) Protection vesexvoirs:
I- Rivey bed &Qbilf%irlﬂ j;.lanninj. |
2- Flood cll'Sj:oosfh’on j:lanhl'ﬂj :

— The downstream(ofs] is veduced alur'mj Lloods -

—> Thio fresevwvoiv is used +o conbol Floods -

C- Distvibution Resevvoirs

— Tt s a small storage reseyvoir -

— T is used fov water supply in a city -

— This sultable for Ppumping plants & water-treabment works
etc +o oOperate akr o constant vate- |

— The Varjfﬂj vate of Water -{;a;lccs j:.la_ce, a[u"“jj ‘l‘_he, Claff .
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d- Multi purpose Resevvoirs

—» Tt Seyves move than One purpose

Selechon of site for a Resevvoir

The finol selection of site for a vesevvoir depends upon the follow
—inj factors
— The 3eolojiml condition Of the catchment area should be Such thal
Percolation losses are minimum and maximumn run-ofg is obtained:
L—) Suttable dam site must exist-

ol The vesevvoiv basin should have narrow 6pening in the Va.ue.ﬂ. 30
that the length of the dam is less- P

—> The cosk of wal estate for the reservoir, inc[ucb'rlc] voads, vail 'roacl’
Cke must be less:

|— The +0ﬁ03raflj 0f the veseyvoir site should have odequate Capacity

— The vesevvory site should stove the water foy variou s Purposes

— The s0il3 and rock riass at the resevvoir site must not contatn

—
——

any rmirerals and. salts -
— TRe site should be free from faults -

Zones OF &omje, i o Resevvoir
haas gV e VN

— N s

The. .f-ollou)i‘nj are, the varvious Zones of \S{‘OT(.!:?C in resSexvoir .

- useful stovage-

b Surcl-.arje, storage -
c+ Dead storage -

d- Bank storage -
¢-valley stovage -

vy 4 - D 053
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SEoCiG Mininum pool tevtd
/ \\\\
\;-u.l_l::.]_.s;om—gc-s._— N Dead s-torajc
Bani storaje

Stream bed

Fig: Zones of storage in a Resevvoiv

Catchment fven

L T eV o W o Vs

The area From which the vainfall £low mto the yveservorr (s

known as Cotchment Avea -

Novmal j’:vgg_!, bLevel .
The maximum Jevel of watey will vise in the veserveir darfnj

Gvcli'na-rj Operation Condition is called ‘Normal jﬁcl_@-bevel"

Maximum j:ool Level

The, Level to which Watey rises clurmj the dcsgn Flood is

cotled as ‘Maximum j:ool Level

Minimum j_?ggl Lievel

The Lowestk elevation to which the Watey in the veserveir is 4o
be drawn uander G)wdi’mrj Gjaera-Hrlj corditions is known as Minfmum
Pool Level”

Swrchmrag, S-I:orajg,

The volume of water stored between +he normal Pool Leve]

and. the maximum ool level .
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Oead Storage
“The, Volume, of water below the minirnum $ool level -
p Banrk frUaugg stovages

i The. volume of water Stoved in the formodion of resevvoir
bonks -

“3{:0"‘135— C\,?;PC‘HH & vield (ov) Resevvoiv yield

I C&j:acjl-j of a vesewvoly in order o meet o Partcutar vake of
demand.-

cl yield :

Tt ¢s the amount 0f watey thak-can be supplied from the

‘. [} 1 * -] -
yesexvoly in O S}auﬁed intewal of Hime-

| Safe (ov) Fivm yield

P

The wmaxinnum cluanh'ﬁ of- wotey that can be 3uaranl.—e,ecl
| clwrinj o cvitical clrj Ppeviod -
| Secandary yield

: J clu.\'i\'\j hijh £lood -
Hverage yield

Lor\j period. of Hme -
Secific jiclc{

in a specific. interval of tme .
Mass Curve

A plotting op the cumuladive values 0f o vaviable as a

Tt is the quantity of water available in excess of safe yield

The. arithmetic avevage o the firmé& SC’-COnAarJ JiaLaL ovex a

The quantity of water that can be pumped from the reservoiv]

vnit-TPY-wo:
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funcHon of- time .
@emancl Cuyve

Tt is a plot between accumulated demand with time - The ' |

demand. Curve Y&jyrcserrh'nj a uniform vate 0f£ demand is a .s{ra[
~ght dine. 7 demand cune may ke atved also, indicating variable
vate of demand - i o o | |
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— prepare the mass inflow Curve -
|

— On the Same clt'agmm, draw the .Shaﬁh{- e Eom o cormmon

I Qﬁj{n . |
— Fromn the aj:n'ces Ay A2,A3 0f the mass inflow Curve, draw tangents.
= The odinates EDy, Egbg % E3Dp are equal 4o vesexvoir Cﬂ.jDQCH.‘S .

—> Measuve -the slopes of each of these tangents - i
"—a The slopes indicate the 3|'elcl which can be attained in each Year
Ffrom +he vesenvor'y of given CO{]JCLCH:‘j-

Fo |
> The slope. of and. lakest demand Jine i's the fivm (or) safe gield
Mass Inflow cuvve |
NN P |

Tt s a plot between the cumulative inflow in the reservoir
with time. -
i
~
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Mass Inflow cCumve
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- From the £lood l:jJrijJ:h ,the mass inflow curve 18 ;ﬁmjarcaL for
Several Years:

—> Plso, Pvepare the mass Curve of demand on the Same scale -
> prom the apices pi, R, Az——-Ckc Of the mass inflow curve, dvaw
'l:anje,nl—s j;ouaU.:L +0 demand cuwve:

5 Measuwe the matimurd verbical intercepts Ep;, Eaps, Eady blw
the_ +onjcn{~ g Mass Inflow cuxve -

> The. bfjje,sf.‘ of- the vertical ovdinates amonjsb E1D1, Eadg § £3D3
Yej,msgnt’ +he fc‘lufrccl Yeseyvoly Caj;acH—j. :

LT
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S5ediment Flow i streams | Resexvoly sedimerrtation L

AN D AAARN
[N N A

vE\;Lj:lana-Hon :

> H[[ '[‘hg_, Y‘I'VEJ’S C'O'“B c_er-h:u'r‘\ omount of silk CYOdf,cL from the CCLI:C}‘J:

~ment  areo clu?frl? heauj rains -

Foctors of- sedirmentation
PP

[T ¥

’J Q- NO."-UYG, OF SOl.l. OF {'he_ CO_‘[‘C”]men-L— area . !

b-"lbpojra}hj of the catchment avea -
1

c vege%a{—rbn cover

Nd. Tntensity of rainfall -

aoture of soil of the catchment cu-e_a is an ?n’jaorfqn{— faclor
by of sheet erosion .

— The. n
—5 TP the soil i5 Sopt, there is alweys a Ppossibili
—734-{3h ?nJcensiE:j of- voinfoll causes Jreak run-—off § more evosion -
gufficient VEJa{La.Hon ,then erosion

— TE the cotchment area. has

rs much veduced -

—? “The_ Scc“me,rﬂ: ‘I:YO.ﬂSj:)DY'l‘CA lﬁ the vivey can be divided nto +wo

heads -

o Bed Load
b- Smfmdcd load -

Floating debri’s watey surfact
STl [ e pret 9
\ Relatively SAutC
> cleot waky 1

K Lesesvoiv e diment ation %

vnit-7pq uo:f 5 7/
Z:



Reservoiv 8ediment- control
“The. Following ave some. of the. method s used. for +he control
0f- vesenvoirs - '
o j’>roj>ev selection of- Resevvoiy site -
b Contol of gediment inflow -
c.- proper designing § Rescwvoiv Planning .
d - control of sediment-deposit:
e . pernoval of sediment peposit -

£. grosion control in the cotchment area .

Q- broper Selection 0f Resevvol'y site

> The silt tansported in the System depends upon the nature_ of
the catchment aved -

-2 A Shream col[ec{-fnj watey fom caltchment avea haw’nj S0 £ (or)
[Loose S0, may carry more- sediment load. -
> Hence , the resexvoiv site should excludes runoffe from easily

evodable Catchment area-

b control of sediment- Inflow

R

—> This 18 A preventive measure

—»small check dams may be cons kucted across those tibukaes

which cawy moe gilt -

— Tncrease of VCJG{'O-J\ covey over the catchment area also clec,ngq

-ses the soil evosion -

> Jlence, sediment inflow s reduced -

C- Propev d;cﬂbnl'nj & Resevvoiv J:)lahnl.f;lj

\ — The sediment trapped in the resexvoir also depends upon

Un*-T pg utho/‘w
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= These should be so ales!'jneo{ g sjae,ra[—e,d that Gclcc{:t'r:j rernoval

the, resexvoi'Y j>lann|'n3.

— To conlbrol vegeyvorr Sediment, +the Propey dcsbnin & Reservoir
) rvoi
jblannmj are requived. . 4

d- control of sediment— deposik

— The sedimment deposil in the wesevvory can be controlied. l:iy
propex Opevation of the Jates ot head. rcjula-fors o f the

canals etc-

op silt fs affected -
¢ Remaval QE- sediment beposik

A AAAA T IVAAAASANA s A A

—TR's 18 a cuvabive measure -
— sediment deposit should be removed for+the veservory sedimen
~tation contvol-

£- Erosion contvol Q the catchment area

A\ N e

j)lrovisfon of Vﬂjc,i:a{:l'on screen helps in reclucfry the sheet
erosion
Factors on which the sediment Load of- river depend s

TRe. _pouow,‘.-lj are the factors on which the sediment load
0L viver clej;.end.si

a- Noduve of soil of the catchment avea .
b- Topography OF the cakchment area .
c.- vegetotion Cover

d -'I'nJrCns'lbr of rainfoll .

)

J
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Princidol adverse. effecks of sedimnentalion gf vesexvoir

MNMM\WAW\W e

— The. passage of Sediments in the irrigation canals and doarr
houses may be Increased .

— The ava.dablhlj of Firm woter and Supply of j:owcr may be reclu
~ced -

—> The river vcju'mc at the inlek 4o the vesexvvolr may gek affected |

Life of Resexvoir

Def:
Tt is defined as the Period upto which the Tesevvoiy sevves

its  purpose as expected -

Explanation

— The estimation of Life of veservoir in advance fs cormpulsory for

mq_klr\j the vesewoiv a. feasible. Project -

— The Cajm.ula 0f-the vesevvoir is divided Ey the estimated. Loa.d

fov obfammj the Jdife of vesesvolr -

> When the vate oF Silh'nj is low then the Life of vesewvory will bel

lonj L | | | | — .

—> The Jdife of veseswoi¥ can be made lor:]ar by “the. Prevention of
evosion , due to which the formation of sediment is Breve pted |

— TThevefore , for the useful Life of vesevvoiv 40 be determined .

— The difgevent -factors which influence the Jife of yeservory
ave as Hfollows -

a-SiLHTj of vesevvoir -

b Lneakaje, of- veservoir -

el
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) The, Life. of vesexvoly 1o termmated when its mﬁach:.j is veduced
{0 aol- of c[esfjncgl Caj;quy .
Proc,e,clufe For calculation (o) detexmination of Life of a vesevvoir

— The life of vesesvoi'y is determined bU usinj -ﬁolloa)frl? Siqj.as ;-

(- The re.riw'vacL YesevTvoiY Ca}aﬂ'fy is determined L:j lcnowfr:j the inflog
vate

ii- calewlabe the capacity inflow vatio § obtarn the tap E_F-Ffa'gn& Lor
the Hfull cclfadﬁ of the reservoiv-

. Divde the totod Cajxw'{j info ang suitable interval, Say 10f- - Assum
—:'nj that 107, C,qj;adtvj has been reduced due +o0 sediment deposit ||
find the tap e,ep,'c;en:.j for the reduced capaa'ﬁ & the inflow

rocHo -
iv. For thi's interval o{i 10" capacity . Eind Hhe aug-trap e_flﬁ:‘a'cncd ’oj
-fo.k\’r:j the avq o h
V. Detexrming, the sediment inflow vate by —l—akfnd waley Samples § |

c{\r\l_.,inj the sediment - |

vi- Divide. the, Vol intesval by +the sediment deposited +o get the noc
Years o AU thi's vol- intexval of lo+/ Cctjbaci{y.

vit. Repeat the same Procedure for further intesvals.

$ dorns
T
et :
A dam is a hdc[rauh‘c structure constructed across a rivey

to store water onits up-stream side - This water is then ublised
wohen (s needed - |

vnifF-I PG ND-L S
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classification (or) Types of Damns

Doms mMay be classified into different Caiedor?es -defenillrzj

upon the puv pose (o) basy OF the classifieation -

Basis of classification

Types

comimon c:(amj;lcs (or) "5;:&_3 1

o Classification acmrclfrltj
to use

i S{Omjg, dam

C‘;mVTf_‘j doem | earth dam, Aarch

dam § RodfiLl dem etc -

ii- Diversion dam

Wel'y & loav\’aje,

iii- Detenton dam

Dike, watey Spreadin 9 dam j,
debris dam -

b.classification by
hydvautic olesfjn :

i.Over elow dam

sj:illwaj

i-Non — overElow
dam

qm'.'fj dam, Barth dam 2
Rock #i1l dam -

¢ - classificahHen lgj
Ma-l-chals -

i Rfjfd dam

Gravity, avch, puttress, ste.lt,
Himber dams etc -

i Non- R:.jl.cl dam

Earthdam § RockFill dam -

a- claSS!HCaﬁOn m i(._') use

RBased on use, dams are classified as.

i Stoage. dam

i- Diveysion dam

iii- Detention dam -

i s%omjg, dam

—> This is 1he most cormmon .BPE’ of darm -

— The storage dams may be constructed -fovy various purposes

Such as ir ri?aHOn ) Power 3cncra{1'm etc .

Tt can be wused foy multi- purboses

Uatt -I PG Noi IR L
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—~ The most common kypes (ov] Common examples of 640?'(1(-7&

dams are -
i ara.vii:j dam
ii» Eavth dam
in. Aarch dam

I | iV Rockfill dam - |
I QY&\;’EQ d.arm
pes

A jvavfky dam is a structure, so proportioned thal its own II
wefjh{- vesists the forces exerted upon it- This 13,:@ of dem ig the

mosk permanent one but” Yequires UitHe maintenance: This type l
08 dam ie mosk commonly used- A gravity dam may be Conatruc{::all

eithey 0F masonry Cor) Concrete -[ecpev unit-I]

it- Earth (oY) Eaxthern Dam
[ W NN ———
Deg:

Tt is the mosl- common type of dams, which is Jenerally
built with Loca.llj available makerials such as soils § gravels.

TFuj ave of +trape zoidal shape wWith ..ll'jktex Structuve (eeper unit-i]
iii- Frch dam

[ Tt consists of an arch Shaped stucture -
> The convex side 0F this dam is alu)ads Ffaces upstream -
— T this dam, watey pressure is transmitted .

— The modulus of Cla.a-HciEj is "wjjk-

— T+ is suwitable +o narroy, decp, wider Valit-js : Il

o =T P :
on ‘4 MO !57/‘,,_0
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—> secthion &e—— __>}'a")£

Advantages
— The lehJi:l-. 's srmall in Pproportion to the hcijl.,{- .
— THis cheafc(

— Matevial r&iuivcd ave. (35 (or) less materals Yciuj‘rcal,

— The problems of upliel Pressure are minoer.

—> T+ is constructed in moderate foundation .

I Qn's.a.clvanhﬁe_s
— T+ require s skilled labours

— The speed 0F construction is horma.ud slow -

— only few sites dve suitable for this fype of dam .
ive RockFiil dams
NN A e,

T+ is similar to earthdams -

Buttees dams
—nNAS NS e

—> Tk consists ofa noof buttressses (or) Piers -

—> “The design of an arch dam is also quite Specalized .

Onté=T PG NO 16 [y
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| conskhucted

|

Deck
Resexvof‘f

AL N N A N N N . R~

Foundation

Pdwntages

— T+ is less massive then a jravitj dam .

— The water loads acts normaUﬂ :

L > The veduction n cnoete volume .

—) Therease In the swéface area -
DFSaAvanfajg

> skilled labours are required -

—> T+ is rnore susceptible {0 willful Aamaje,.

—> cerious effects +akesplace rm this dam .

b- classificotion accom’inj +o l;gdmult'c Desigh

I+ Over £low dam @3:- Spiil NG-_lj]

= Tp hold up wakey § vetarn the watey bjw these buttresses ae

—> TThe_ otey fape,s of butbtess dam are -ri’de, S emj - rr\?,‘o{ ele

|-;m(:corolfnj to hydwaulic design, dams may be classrfied as -

ii- Noh—0@verflow dam Lcj :- qyavi@ , earth & Rock FHil clarnﬂ I

H
|

— e  ————

i UA:
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¢ classification accodin ki +o0 tmaterial
eSOV eee ——

> ﬂcwrdfnj 4o matevial, dams may be classified as :

j- szl'cl dam
concrete 37‘1"“’3 steel Timber Arch Buttress
Darn dam dam dam dam

| Ar- NDn—REjici dam
] i ]
Ei\:’i Rock il combined Eavth §
dam Rock &'l dams-

Force s ﬂcﬁnj on Dams
[N VARV W

[T A L

— The foltowing are the forces ac{-inj on the dams -
a- Watey pressure -

b- Tce pressure -

C- Wind jpressure

d: Wave jpressure

€ Uplipt pressure

+ Sl Pressure

3 Weight- of dam .

h- Eay thquake Fresswre.

Pupose ’Uses of dams

— Damg ave. constructed -for the scrvn'nj +the -ﬁollowl‘w PUYpoSES -
a: Con{follfrzj of Floods.

b Generating ch[rm elechic power -

Un*k-T PG p0ot1g fo,




{i— The -ﬁol[ouji'rzj arve. the, reiusz:cS oﬁdood sites foy vavious

¢+ Recrea-tion
ad- uweed for mulh‘j:qrpose.s -

e.-Foy consesvation -

Paxticolar dype of Qam

j?,bjgjga{ Factors Cm Selection of type of 2 dam

—> The Follou)?r‘wj ave. the Lactors which affects (ov) eFFects (99

jovemn‘nj +the selecton of type of a dam :
o,-"fapo:jmj;iﬂ

b GaOLOjﬂg Fourdation corditions

€ Matevid § of Constructon .
d -.S}illmaﬂ size § Location -
e Roadway .

£ bength & height of dam .
3 Life of Do

Selection of site for a dam

WA A A N L N B T R W W)

types 0of dams:

a. Foundations

b- Topo jmphj

¢ site for spillway

A Matevials

e Resevvoly & Catchment area .
£. Communication
g- Locolity -

L, . Cost of site -

————

ottt T P9 nold9h o




Resesvoiy

Darm &

Darm

Re sevvoiy -

i Tt contvol the Elow of a rives
% store watev for vavious

j:urpoﬁes :

b T is t‘r'npoundffj of ‘watey
of a ﬁlowinj river -

Q. Tt is built acvoss a stream,
vivey etc-

&.T+ is in{rejml_ part of dam

3 Tt is used for genevation
0f fydvqj‘;owe\- :

8" Tt is used. -Jéor l'rrr'J ation §
Domestc, walzy supply .

4 Tt js avhfical wall m the

Yesevvoiy

4 T+ m&ﬂh{' be. natural cop)
arHfcal lake -

5 T4 is constructed +o stop
“the. flowing water -

5-T+i9% cles[énr,cl to a accomod
-ate to store the siHt -

Eg: Najaguna .Sajar Dam

E9: gosman Sajav YeServoiy on

Friual vivey in hya[eval:ae[ .

T
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