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While designing a hydraulic struclure, the
piezometric head the boltom of tha floor is 0 tn,
The datumn is 3 m belaw fioof bottom. The assured
slanding water depth above the ffoor is 2m. The
specilic gravily of the ficor material is 2.5. The
Ileor thickness should be

fa) 200m - h) 3.33m

{€) 443m {(d)} 6.00m

Uplit pressuzes at points £and O(Figure A) of
aslraight horizontal fioor of negligible thickness
with a sheel pile at downstream end are 28%
and 20%, respeclively. If the sheel pile is at
upstrean end al the lloor {Figurs 8), the uplit
pressures al poinls 0, and C are '
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Flgura A D D, Figuro b

{a) ©B% and 60% respaclively

(b} BO% ana72% respaclively

(c) BB8% and 70% respectively

{d) 100% and zeroraspeclively

—— Y,

According 10 Bligh, the lop widlh of weir wall is
expressed as

@) HKG-1)'7°
fo) HHG-9)™

Point out the incorrect slatement in relaticn 10

ihe design of weirs and barrages:

{a)} Bligh's sale hydraulic gradient is Ine same
as the Khosta's safe exit gradiant,

) HG- 1)
(0) H(G- 1)
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(b} The first streamtine below a bariage seclion
follows Ihe boltom profile of the seclion,

{(¢) Equipolential lines are the lines joining the
points of equal residual seepage head.

~{d) Noneofthe above.

Saie exil gradiem, as enunciated by Khosta's

theory of dasign of weirs and barrages, is

(@) theactual seepage gradient avaitable al the
downstream exit point.

{b) thasaepage gradien! atthe downsiream exit
noint, equalling the submerged weighlol a
unit volume of sail Ihere.

1 -
{c) about 7 to % times the gradient which is

just able Lo lift the soil grain at the
dovnsiream exil point.
{d} Noneofihz above

When seepage lakes place below a horizontal
floor vithout any sheel piles, the streamlines are
(a) conlocal hyperbolas.

{b) conlocal parabolas.

{c) confocalellipses.

(@) straight fines,

Which of the following faclor is not to bo
considered in the design of majar hydraulic
shucture founded on an alluvial North Indian
River?

(@) Upli caused by steady seapage.

(b) Piping caused by steady scepage.

" (¢) Uplilt caused by high fiood flow in the jurp

through,

AR fone ol the atove
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When seepage llowtakes place below a flal loor
viithout any sheet piles, the potenlial { belowthe
floar at 1/4 tioor length from the upsiream end is
(a) 6667% (b) 33.33%

(c) 75% (d) 100%

Paint out the correct meaning of ‘piping’, as

applied 10 the design of barrages.

(a) Mrelersloanetwork ol pipes laid below the
hydraulic struclure 1o remove the saeping
vaaler,

(b} Nrelers (o tha process of undermining of
foundation and crealion of hatlows therein,

{c) 1L refers to the uplill lorce caused by
seeping water on \he floor of Ihe hydraulic
stuclure,

(d) None ol Ihe above

Just downstream of the pucca concrete lloor of

abarrage seclion, an inverted filler covered by

cemeni concrele blocks is laid in a fength of

about 1.5 D10 20, whete Dis

{a) thelacey's normal scour depih,

(b) 1.5times the Lacey's normal scour depih,

{c) 1.51mes the Lagcey's scour depth minus
the downstream water deplh.

{d) None olthe above.

The Khosla's formula for the correclion C, 1o be
applied to the seapage polential belov: a welr
lloor, to account for the mutual interference of a
pile of depth D on an adjacent pila o daplh g,
separaled by a distance b, in a lotal floor lengih
ol bis

@) C= 19 [(Dra,) (D + a)o]'7?

(b) C=19(Dib,) [(D + aYp]'?

(©) C=19 (D + ayo] (O/b,)?

d} C=19((D/b,) LD + Y)?

King's vanes are

{a) surlace vancs 1o prevenl the enlry of
suspended sedimenl fram entering into the
offtake.

(b} atorm of lnnel-type sill excluder provided
infrant of a regulatar,

{c) submerged vanes provided al the hoad o!
an olfiakng canal to contro! the eniry of bed
material load into he olflake,

Q.13

Q.14
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Q.16

{d} Roaling vanes used 10 diven the floating
debris from entering inlo the ofitake.

Theescape discharge ina sediment ejeclor will

generally be aboul

(a) 10-20% of the full supply discharge of the
canal downsiream of the ejector

{b) 10-20% af the fult supply discharge inhe
canal upstream of the sjectar

{c) 4-8%oftheiul supply discharge up slream
of the ejeclor -

(6) 30% of the minimum dischargein the canal
downstieam of the ejeclor,

A skimming platform for sedimant control in an

offtaking canal

(a} allowsa proportionate share of the sediment
in the parent channel 1o enter into the offfake.

(b) allows only the relatively low sediment
concentration layers to enler into Ihe oiftake,

{c} allows tharelatively high sedimeni charged
boltom layers to enter into the offake.

{d) allows sediment in excess of proportional
share to enter inic Ihe offlake.

The sill vanes used for sediment contral in

ofltaking canals have a height

{a) equal 1o 50 1o 60% of the widlh of 1he
channel.

(0 of 1/4 the depih of llow in the oifiake
channsl,

{c) which is al leasl 30 ¢m farger than the full
supply depth of the parent channei,

{d) ol 1/1 10 1/3 the depth of flovr in the parent
channel.

Bulkhead gates are

(a) installed ai the entrance and used lor
unwalering the conduit far inspection and
maintenance.

{b) regulation gates 1o throl(le or ¥ary the rale
offlow,

(c) alype of high head gates which can work
under videly varying heads elficiently

{d) large size gates used in the middle of an
oullel canduil for shulling off the tiowin case
the primary closure device becames
inoperative,

Q.17

Q.18

Q.19

Q.20

Sill ejectors are provided as sill controliing
devices on

{8} upstream ofa canal head regulator.

{b) downstream of acanal headregulator.

{c} upstream of a spiliway.

{d) downstream of a spiliway.

A canal headwork in rocky stage of a riveris nol

suitable becausa

{a) acoslly head regulator is required.

(b} more Ialls are necessary to dissipate the
., energy.

(c) more cross drainage works are required,

(d) Allof the above.

The Lacey's scour depth aqualion,

. ¢3
R=135 (?J is applicable when Ihe river
width equals

(@) actualriver vidth,

(b} tegime widih.

(¢} onlycontracted width.

{d) Allof the above,

For the constuction of canal headworks, the
suitable slages of river are:

1. Torrentialstate

2. Bouldersiage

3. Alluvial siage

4. Delasiage

{3} 1and2 {b)3and 4

€} 2and3 {d) 1,2,3and 4

Q.21 Anadromous fish oflen move targe distancesin

fivers in Ingia

{3} toupstream only.

{b) todownstream only, .

(€} (o dovmstream in winter and upsiream in
summer.

(d) 1o upsweam in winler and downsream in
summer. .

Q.22 The functions of a divide wall are:

1. To separale the higher crost ‘undorshice
side’ Irom the lower crest ‘weir side’.

2. Toresisithe overturning effect on the welr,

3. Toconirol eddy current or cross current in
[ront of channe! head.

(@ tfand2 {b) 2ang 2

fc] 1and3 {d) 1.22and3
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1. (¢} 12. (e} 13. {a}
21, ()

1.{c) 2.(p}) 3. (e} 4 (a)

14, {b}
22. (b}

{e)
Thickness of ligor

_ 133h

G-1
- 133x{10-2-3)
25-1

= 443m

b}

Pressure al D, = 100- D =80% and as pressure
decrease by 8% from E 10 O, it also decrease
by 8% from D, lo £,.
{2}

. N . H
Top width of weir wallis given by —.

J6-1

where H=Head of waier over theweir wall atthe
time of maximum fiood.

5. ()

6. (c)
15. {d} 16. {a}

13.

17.

9. (b} 10. (2
19. {(b) 20. {c)

7.(d) 8.{a)
17. {b) 18.(d)

{a)

Escape discharge in a sediment sjector is aboul
10-20% of lull supply discharge of tha ¢anal down
siream of the ejeclor.

D)

Silt ejecters are those devices which extract the
silt from.the canal water aller the silled water
has travelled a cenain distanca in the olf 1ake
cangal. These wotks are lherefore constructed on
tho bed of ha canal and little distance dfstrom
head regulator.

E— Head regulator
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Hence option {b) is correct.



