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The base width of a solid graviiy damis 25 m.
The material of the dam has a specific gravity of
2,56 and the dam is designed as an elemgntary
prafile ignaring uplilt. What is the approximalte
allowabte height of the dam?

(a) €4m {(b) 40m
{c) 164m (d)8om
Earthen dams are

{a) rigiddams (b) non-rigiddams‘
(c) overtiowdams {d) diversiondams

The only arch dam of India is in
(a} Tamil Nadu

{b) Jammu & Kashmir

(c) Himachal Pradesh

(d) Kerala

A dam reservorr withoul any gate conlrols on its
spillway is called

(a} Detention basin

() Storagereservoir

{c) Relardingbasin

(d) Allof \hese

The vertical stress dislribulion at Iha base of a
gravity dam when the teservoir is emply. is

(i) 2 Wfbatthe hee!

{r) Qattheloe

{iiy Wb atihe heel

The correct answer is

(@) bath{i)and (it}

(o) both{i}and (i)

(©) both{ii} and {iii}

(d) none of the above

Hydrautic tailures of an carthen dam may be dug
to

Q7

Qs

Qg
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(i) overopping.

(i) erosionofupsiream face.

{iiiy arosion of down stream lace by gully
formation.

{iv) cracking due to {rosi action.

The correct answer is

(a) both(i)andiiy () (i), (i) and (iv)

{c) (i), i) and (iv) (d) (i), {ii), (iii) and {iv)

Seapage (ailures of an earthen dam may be due
o

(i) pipingthrough loundations.

{ii) piping through dam body.

(iii) sloughing of down stream 1o&.

The correcl answer is

{2) onlyti) (D) only (i)

{c) boih(iiyand (i} (d) (), (i) and (il

Sludy the (ollowing slalements wath reference 1o

horizontal lilter in earthen dams:

(i) Horizontal filter helps in bringing down the
phreatic line in the body of the dam.

(i} Horizontal filter provides Ihe drainage of lhe
foundation and helps in rapid consolidation.

(i) Horizonlal lilter ries 1o make soii more
petvious in the horizantal ditection and
causes stratilication.

{iv) The tength ol the horizonta! hiter should be
equal o the (hree times (he height of the
dam,

The coreecl statements are

(a) boih(i)and{i) (b) bath (i) and (i)

tc) both(i)and (iv} (d} (). (). (i) and (iv)

An earthquake acceleration of 6.1 g acting
veriically downward causes in a gravity dam



Q.10

Q.11

Q.12

Q.13

Q.14

(@) anincrease in the weighl of dam by 10%.

{b) a reduction in the unil weighl of concrete
only by 10%.

{c) a decreasa in the unit weight of concrete
and water by 10%.

{d) a decrease in the unil weight of vater by
10%.

‘Bank Storage' in a dam raservoir

() increases computed reservoir capacily.

{b) decreases compuled rescrvair capacity.

{c) sometimes increases, sometimes
decreases resarvair capacily.

{d}) has no effect on reservoir capacily.

For a fiood contro! reservolr, the effeclive starage

is equal lo

{a) uselul storage + valley starage.

(b} usefulslorage + surcharge storage - vallay
slorage.

{c} uselulstorage + surcharge slorage + valiey
storage.

{d) uselul storage - valtoy storage.

Average yield of a slorage reservoir is the

arithmetic average of its ‘

{a) firmyields over a long period.

{b) secondary yiclds over a long period.

() hrm and sccondary yields over a lang
period.

{d) None ol lhe abave.

Wilh the reduction in reservair capacity over the

passage of ime, the trap ellicicncy

{a} increases,

(b) decreases.

{c) remainunafiecied.

{d) mayincrease or decreasa, depending Upon
{he reservoir characteristics,

The centre of pressure of wave pressure due to
wave of heighl i, acting on a gravity dam waill
be at a height above the maximum still wator
lovel of

@ hi2
{c} h,13

{0 3h, 78
{2n, 73

Q.15

Q.18

Q.17

Q.18

“Kae

The axis of a dam is the

{a) line joining the mid-point of the base.

{b) cenire line of Ihe lop idth of the dam.

{c) line of the crown of the dam on the
downslream side,

(d} lineot the crovm of the dam on Ihe upstream
side.

itthe uplit pressure is neglecled, the base widih

of an elementary prolile of a gravity dam of .

height H, having relalive densily of the dam
malerial as G, and coefficient of friction as p is
&) HI(G+1)

(b) H/(G-1)

() largerof HJG and HiuG

{d) smalicr of Hiu/G and H/ G

I fult uplilt pressure is considered, (he base
width of an elementary prefile of a gravity dam
ol height Hwith relalive density of dam maerial
as G and cosllicient of Iriction as p is

(a) largerot H {G-1 and Hip(G-1}
{b) largerof H/VG and H/ fu -1

{c) smaller of H JG and HipG v
d) H{G- 1)

The limiting height of a low gravity dam of
elementary profile having full uplifi condition is -

@ 1iG) (0 1,/ fG)
) LUG-1 @ LIG-T)

Which of the foflowing comparative slatements,

relating 1o gravity and bullress dams, is not

cofrect?

(a) Bullress dams required anly 30% to 50%
of the concrete required by gravity dams.

{b) Builress dams ¢can be built on foundations
Ihat are too weak 1o support gravity dams.

(c) Buliress dams are 30% less expensive lhan
gravily dams.

(@) The height of a buliress dam can be
increased relalively more easily than that of
gravily dams,

Q.20

Q.2
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Q.22

Q.23

Q.24

Q.25

Design yield of a slorage reservoir is kept

{8} higher than ils {irm or safe yield,

{b} lower than its firm or sale yield.

{c)} equal toits fiem or safe yield.

{d) higher or lower than the firm yield,
+ daepending upon the designer's intuition.

As |he height of a proposed dam is increased,
the cosl per unit of storage

{a) increases.

(b) decreases.

{c} inilially increases and then decreases.
{d} initially decreases and then increases.

*Economical height of a dam” is thal heaight, for

whichthe

(a) cost per unit of storage is minimum.

{b} benelit cost catic is maximum and net
benefils are maximum.

{c} net benelits are maximum.

(d} None of the above.

The most preferred soil for the cenlral impervious
core of a zoned embankment type of an earthen
dam. is

{a) highly impervious clay

(b} highly pervious gravel

{¢) coarse sand

{d) clay mixed vath fine sand

A gravity dam is subjected (o hydro dynamic

pressure, caused oy

{a} therising waters of the reservelr when a flood
wave enters into it

{b} therising waves inthe reservoir due 10 high
winds.

{e} theincrease inwaier pressure, momentarily
caused by the horizontal earthquake, acling
lowards the reservoir,

{d) 1heincrease inwater pressute, momeniarily
caused by the harizonial earthquake, acting

, lowards the dam.

1120% of the reservoir capacity is earmarked for
dead storage in a storage reservorr of 30 M cum;
and the average annual silt deposition in the
reservoir is 0.1 Mcum, then the uscful life of the
réservoir will start reducing after

Q.28

Q.27

Q.28

Q.28

(a) E0years
€} 240years

{b) 120years
{d) 300 years

Inorderlohave economy on the provided section

of a concrele gravily dam, atlempls aré mads

1o reduce the uplifi by

{a) providing drainage gallery 10 collect
seepagawaler.

{b} constructing cul-off under upsireamiace.

{c} pressure groutingindam joundation.

{d} Allof the gbove mathod. )

In modern praclice the Iree board normally
provided for gravily dam is

{3} 3 1o 4% of dam height

{b] 24, {h, = height of wave}

{c} 2 1o 3% of dam height

gy 34,

When a reserveoir is full, the maximum
compressive siress in gravity-dam occurs

(@ at the heel.

{t} al she toe. :
(c} within the middle third of the base.

{d) at the midpoint of the base.

What is the height of wave iikely {o be generated
by a wind of 90 kinph having a reservair Ietch of
80 km?

{a} 23m
fc) 26m

{b) 20m
{d1.8m

Q.30 Whichoneof the {ollowing spillway is leasl suited

Q.31

o earlhendams?
(a) Ogeespillway
{b) Side channel spillway
{c} Chute spillway
{d} Shall spillway

The paoriion of a chule spiltway, which is known

as ils conlrol siruciure, is

{a) lowogeeweir.

{b) chutechannel,

©) appioach channelleading the water fromthe
ceservoir o the ogee weir. .

{d} slilling basin at ils botton.

~
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For a saddle siphon, the maximum operalive

+ headis 6.25m. The width and beightof the throat

of the siphon are 4 m and 2 m respectively. The
cosflicient of discharge is 0.90. How many units
are required to pass a flood of 200 cumec? (Take

g = 10 mis%}

{a) One (b} Two

(e} Treee {d} Four

The coefficient of discharge of an ogee spilivay

is 2.0 and the length of spilway is 20 m and
waler is flowing at a head of 2.0 mabove lop of
spilway. Thenthe discharge through the spilway
will be

{a8) 400cumec {b} 556 cumec
{c) 800cumec {d} 600cumec
Asiphon spilway has a cross-section of 2m-high

.and 2mwide. The tail waler efevation at design

- fiow is 4 m below the summil of the siphon and

' the headwaler elevation Is 4.0m belowthe summit

- of the siphon and the head water elevation is

Q.35

4.0m above the summit. If the coellicient of
discharge will be 0.8. The discharge capacity of

i the siphon spillway will be
- {3} 20cumec

{B) 30cumec
{d) 3cumec

Match List-I {Main provision} with List-l)
{Surplussing arrangement) and selec! the

{c) 40cumec

| comect answer using the codes given bielow the

fisls:
List-l
A. Minorirtigation work
B. Medium itrigation project
C. Earth damacross mainriver
D. Masonry dam
List-f
Saddle spilhway
Syphon spillway
Qges spillway
. Surplus weir on good rock
Codes:
A B COD
B 4 2 1+ 3
b}y 4 2 3 1

SON -

Q.38

Q.37

fcd 2 4 3 1
(d) 2 }Tf‘ 1 3

Match List.| {Charaeteristic of the spillway) with

List<ll{Mzune of spillway) and salect tha correct

answer uging the codes givan balow the lists:
Listd

A. Disthirge characteristic is Q = K,H,'?
wher H, is operating head.

B. Disgharge charactarislic is O = K,H,%?
whare H,is apefting.

C. Hazard of clogging vilh debtis ang also
unsuifable discharge characleristics athigh
headg over the crest.

D. Comiinationof Ogee crestand along steep
channal.

List-4F

1. Ogeespillway !

2. Siphdp spillway

3. Chulespillway

4. Shah spillway

Codas: .
A B CD
8 2 1 4 3
2 1 3 4
€ 1 2 4 3
@2 2 1 3 [
Match List-1 (Nature of jump rating Gurva) with

List-l! {Suitable type of energy dissipater) and
select the-earrecl answer using the codes given
below he lisie: .

List)

Jumprating curve is

slightly abova lailwater rating curve
slighily below 1ailwater using raling curve
very much above lailwater rating curve
considerably below tailwaler rating curve
and still roek in the river bed

List-il

Ski jump bucket

Roller bucket

Jump on a sloping floor

Jump in a depressed apron

cow®>

ol ol o

Q.38

Q.29

Q.40

Q4

pers

Codes:

A B C D
@) 4 3 1 2
by 3 4 2 1
0 4 3 2 1
g 4 2 3 1

in a saddle-siphon spillway, an air vent is
provided al the level of the {ull raservoir surface
(a) to break the siphanic action At 1hat level
{b) loiniliata the siphonic aclion at that leve!
{c) 1o prevenlcavilalion

{(d) tomaintaln venlilation inside the siphon

Atrash rack Is not needed al entrance o a
(a) morning glory spillway

(b) siphanspillway

{c) highhead-gateinsiallation

{d} drumgaleinstallation

According to Von-karman, the hydrodynamic
force on a dam is equal to

(a) 0.555K,WH® (p) 0,555 K WH?

tc) 0.055K,WH*® (d) 0.055 !*.'J.,\."V.H2

Whore K, is the coellicient o} hydrodynamic
prassure

Wis the specific weight of water and

His the height of the dam

Hydrodynamic pressure due 1o earlhguake acls
a1 a heighl of

{a) 4H/3n(rom lhe hase.

{b) 3/ 2r [romthe basa,

{c}) 3H/{4xlromthe base,

{d) 3H/4nbelowihe water surlface.

(142 Thewavae force ona gravity dam acts ata height
of
(a} 378 h_above the reservoir surface.
(b) 5/8 h_abovae theresarvoir surface.
{c) 3/4 h_above lhe reservoir surlace.
(d) 5/9 h, above lhe raservoir surlace.
{h,.is the height of wave)

Q.43 Acofferdamis

(a) akind of gravity dam.

(b) an earthen dam of small height buill 10
prolectimportant areas like lovinships from
floods.

{c) atemporary siruclure construcled to exclude

i water [rom Lhe work area during consiruclion.

{d) . an ambankment buill along a river (o
regulale lha river for navigation purposes.

Q.44 |naski-jump bucket, the lip angle is 30° and the
aclval velogily of the ilow entering the buckel is
30 mys. The verlical distance of lhrow of the jet
above lhe lip (in m} is
{a) 45.87 (b} 34.40
{c) 2294 {d) 11.47

Q.45 Currenlly, the mosl commonty used lotm of
varlical lift gales on a spillway creslis
{a) sloney gale.
{b) sliding gate.
{c) lixed whee! gale.
(d) lainter gate.

Q.46 The construction of step afler the crestin case
of Siphon spillways is done to achieve
{a) higher energy dissipation.
{b) beller stability for the body of spillway.
{¢) support for the main hood over the siphan.
(d) hbetter priming of siphon.
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16.

18.

1.(b) 2. (b)) 3.(d 4.(c) 5. (a)
11.(b) 12. (c) 13.(b) 14.(b) 5. (d)
21. (d) 22. {a) 23 (d) 24.(c) 25 (&)
31. (a) 32, (a) 33.(b) 34.(b) 35. (a)
41.{a) 42. (a) 43. (c) 44.(d) 45, (c)

(d)
Idukki dam, height 169 m.

()

Effective unit weight is given by

@,
W= (li ?J

sowheno, = 0.1g(dovmward)
elfeclive unit weight

Ngt effective weight of Dam

= W-Exu,
{ate, =0.1g)
= W-01Ww=08W

() :
Axis of dam is (he line ol crown on the upstream
{ace of dam,

{c)

When uplilt pressure is neglecled, base width

i and f» When

VG pG

uplift pressurc is considered base, widlh '8 is

‘B is given by larger of

H
iven Ly larger of and ———.
9 Y 18rg HG-1

G-I

(a)
Limiting height of gravity dam is given by
/
H= w6
HG-C+ 1)

i
|
|
|

22,

6.{(d) 7.{d) & (d) 9 {c) 10.(a)
16. (¢) 17.{a) 18.(a) 19.(c) 20.(b)
26. (d) 27.(a) 28.{b) 29.(a) a0.(n)
36. (a) 37.(a) 38.(a) 39.(d) 40.(b)
486. (a)

on and Splliway Gates

AL full uplilt condition, € = 1
& A

(a)

The economical height of a dam is that height
of dam, corresponding towhich, the cost of the
dam per uni! of storage is the minimum,

23, (d)

Zoned embankments are usually providad with
a central impervious core. covered by a
comparatively pervious |- ansition zone, which is
finally surrounded by a much mare pervious outer
zone. Clay Inspile of it being highly impervious.
may nol make the best case, il it shrinks and
swells loo much. Due to Ihis reason, ¢lay 1s
mixed with fine sand or fine grave! so as 1o use
it as the mosl suitable malerial ior the central
impervious core.

29. (a)
£ » 32km
h, = 0032JVF
= 235m
38. (a)

)
In a saddie-siphon spillway, air venl pipe is

provided lo break the siphonic action at the level
ol lull reservoir surface.



