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Q.No. Question Mark | CO PO RBL
la Draw the typical layout of the diversion head work and | 5 CO3 | PO1 | L2

name its components

Ans 5M

Margmal bund
joined to high

contours
Guide bank

RIVER FLOW f:

Under sluice portion of
weir (crest level lower
than that of weir)
Canal head regulator ?
with gated opemngs
called Head Shuces

Diade wall

Nommal weir portion i.e

/ WeII' DIOPer O main welir

Lt o —

ITTTTITTTT

NN

Weir divided mto
bays with piers

Fish ladder

2 (S

Length divided into ways by
piers. Each way 1s provided
with a gate 50 as to act asan
opening of controlled height

Fig. Typical Layout of Diversion Head-Works.

A typical layout of a canal head-works is shown in Fig. Such a head-works
consists of:

(1) Weir proper.

(2) Under-sluices. SM
(3) Divide wall,

(4) River training works, such as marginal bunds, guide banks, groynes, etc
(5) Fish Ladder.

(6) Canal Head Regulator.

(7) Weir's ancillary works, such as shutters, gates, etc.

(8) Silt Regulation Works

1b Explain energy dissipation structures 5 Cco3 | PO1 | L2
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Ans Energy dissipation devices: 2M

The flood water discharging through the spillway has to flow down from a
higher elevation at the reservoir surface level to a lower elevation at the natural
river level on the downstream through a passage, which is also considered a
part of the spillway. At the bottom of the channel, where the water rushes out
to meet the natural river, is usually provided with an energy dissipation device
that kills most of the energy of the flowing water. These devices, commonly
called as Energy Dissipaters, are required to prevent the river surface from
getting dangerously scoured by the impact of the out falling water.

Types as per cases

TWL
‘ I U
TAIL WATER DEPTH
RIVS

STILLING
BASIN

5 3 TR
4
STILUNG il SLOPING APRON ABOVE
F=5(y;-y, )== BASIN THE BED |-6(v;-1, )—-‘

(A)Simple Horizontal Apron (B) Sloping Apron above the bed

(D)Sloping apron partly above and partly below ground level

2. | The figure shows a section of barrage. The various | 10 Co4 | PO2 | L3
dimensions and levels are in meters. Determine the uplift
pressures at key points and the exit gradient. Also find
weather the section provided is safe against uplift and
piping if it is founded on fine sand with permissible exit
gradient of 1/6.

Ans
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Solution
(1) First pile line
d =d, = 105.00-97.00

b=54 m ; by=05m

m =8.00 m

[+

b _05,,

b 54 2
a=;=—'=6.75. > 54
From the curves, for %1=0 and a=6.75
Qe =665% ; o=76% ; o, = 100 %
Correction for floor thickness,
t=105.00-104.00=1.00 m
Cornction:om‘;%'t:as -866.5),‘ 12 12(+)
1

Correction for interference of pile No.2
19\ fﬂ]
C=19 ¥\ 5

d=10400-97.00=7 m ; &'=16 m ; b=54 m ; D =104.00-97.00=7 m

Here
v 1[7.004—7.00]_
c.19\l16  |=38%()

- Corrected pressures are @ =665+12+33=71% and ®p =76 %.
(2) Intermediate pile line
d =d;=105.00-97.00=8.00 m ; b=54 m; b;=165 m

From curves, for «=6.75 and %=0.306. we get
D3 =52% ; OR=725%; Om=615%
Correction for floor thickness
! 61.5 - 52
Correction for o= I (105.00 - 104.0) £1.2(+)
Correction for @y; = 72‘5‘;61'5 =1 £14(-)

Correction for interference of pile No.1
Sinct-. pile No. 1 and 2 are of the same length, and are fixed at the same level,

-
. ion for interference of pile No. 3,
sroct) d=1040-970=70 m ; D-1040-950-90 m; b'=37m

Correction to ®cz =19 ?T'(l) *%" 227%(+)
Correction due to slope of 4 : |
Correction (from Table 12.4) =33%(~-ve)
Correction is negative due to upward slope in the direction of flow.
Horizontal length of the slope =4 m

Actual correction, to be applied to 0c =33x - 8 04% (- ve)
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Hence the corrected pressures are
O =T725-14-33=678%
Dz =52+12+27-04=555%

(3) Pile No. 3 at the d/s end
d=d;=1035-95=85 m
1.4.8 a0
i a b 54
Hence, for curves for pile at d/s end, we get
Dp=35% ; On=242%
. BT e oo o
Correction for thickness= 55 (103.5-102)=19% (- ve
Correction for interference of pile No. 2
d=1020-95=7 m ; D=1020-97=5 m

5 (5+7) ars%(-
Correction for ¢s=19 N 37 |50~ ) 215%(-)

Hence the corrected pressures are :

ey =35~ 19-15 =316%.

The percentage pressures and the actual
tabula g _ .
- b':lenwm 12.5. MAXIMUM mCOMﬂON HEAD =108.5 -103.5 ;lu

p,mmheadsntbem‘poinum

Point

1.58
C B3 i 3.6 . o
E 67.8 ay be compﬂ!ed by linear vanation.

intermediate points ™
f floor -
at the

The pressures at
(4) Check for thickne”. o
Let us check the floor thickngess

hree points A, B and C (Fig. 12.19).
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2.78 - 1.58
( Pea-Po 6.5] -218-————x658 25
Pressure head at A =Pa- k-—-—ajl—'-' x —~ .
2.78 - 1.58

240=2 m
Pressure head at B=2.78~ -_:-37—‘ "

2.78 —158 =181 m
Pressure head at C= 278-"‘37 %30

Taking the specific gravity (p) of the concrete
- 257 _907 m.
1.24

=2.24 y We have

Actual thickness provided at A = 1070 105=2 m
Hence increase the thickness at Ato2lm
Py _20 o1 m
Thickness required at B= = 198"

Actual thickness provided at B=103.5-1015= 2 m

Pc 181

=—= =146 m
Thickness required at C= = 1.24

Actual thickness provtded-lOS.ﬁ 1020=15 m

Hence, the floor thicknesses at B and C are adequata.
(4) Exit gradient

Seepage head =H=1085-1035=5 m

Depth of cut off =d=1035-95=8.5 m

Hence, from exit gradient curve, for a =6.35, 71-{ £ 0.165
x
Alternatively, A=(1+V1+a)/2=(14+ 17 (6.35)' /2=23.716

1 1
and —_— -
TV "_r’.n =0.165

G!'EI‘=— o
d "7y " 01650007

P Iy . 0y 03
ermissible exit gradient =1/6. Hence. safe

3. | Explain types of cross drainage works 10 COo3, | PO1 | L2
Cco4

Ans Types of Cross-Drainage Works:

(1) Type I (Irrigation canal passes over the drainage) :

(a) Aqueduct (b) Siphon aqueduct

(2) Type 1l (Drainage passes over the irrigation canal):

(a) Super passage (b) Siphon super passage

(3) Type Il (Drainage and canal

intersection each other of the same i Sl o o
level): 1 | m EsL g/ trough

(@) Level Crossing (b) Inlet and outlet . Bank of
e Canal tream oM

by
.. . Pill EL.
Aqueduct: The aqueduct is just like a ~ T~ HLEL

bridge where a canal is taken over the Piers (§« Stream
deck supported by piers instead of a road
or railway. Generally, the canal is in the Fig: Aqueduct
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shape of a rectangular trough which is constructed with reinforced cement
concrete. Sometimes, the trough may be of trapezoidal section. An inspection
road is provided along the side of the trough. The bed and banks of the
drainage below the trough is protected by boulder pitching with cement
grouting.

Siphon Aqueduct: The siphon aqueduct, the bed of the drainage is depressed
below the bottom level of the canal trough by providing sloping apron on both
sides of the crossing. 2M

e The sloping apron may be Inspection road
constructed by stone pitching or :
cement concrete.

e The section of the drainage below
the canal trough is constructed
with cement concrete in the form
of tunnel. This tunnel acts as a

Cut-off wall - Concrete floor Cut-off

Siphon. wall

Fig: Siphon Aqueduct

e Cut off walls are provided on both
sides of the apron to prevent
scouring.

e Boulder pitching should be provided on the upstream and downstream
of the cut-off walls.

e The other components like canal trough, piers, inspection road, etc.
should be designed according to the methods adopted in case of
aqueduct.

Super Passage: The super passage is just
opposite of the aqueduct. In this case, the bed

H.EL.
level of the drainage is above the fully supply r\\g[ - / Bankof | | o0 1
' slream

§ canal

level of the canal. The drainage is taken
through a rectangular or trapezoidal trough of
channel which is constructed on the deck
supported by piers.

e The section of the drainage trough depends
on the high flood discharge.

e A free board of about 1.5 m should be provided for safety.

e The trough should be constructed of reinforced cement concrete.

e The bed and banks of the canal below the

drainage trough should be protected by Bank of
boulder pitching or lining with concrete
slabs.

e The foundation of the piers will be same
as in the case of aqueduct.

Vaul ) canal

. . . [ L= | | 2M
Siphon Super Passage: It is just opposite 3
siphon aqueduct. In this case, the canal

Concrete floor

Fig: Siphon Super Passage
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passes below the drainage trough. The section of the trough is designed
according to high flood discharge. The bed of the canal is depressed below the
bottom level of the drainage trough by providing sloping apron on both sides
of the crossing.

e The sloping apron may be constructed with stone pitching or concrete slabs.
e The section of the canal below the trough is constructed with cement
concrete in the form of tunnel which acts as siphon.

e Cut-off walls are provided on upstream and downstream side of sloping
pron.

e Other components are same as in the case of siphon aqueduct

Level Crossing: The level crossing is
an arrangement provided to regulate l”
the flow of water through the drainage |

and the canal when they cross each —
other approximately at the same bed { - :}L_‘ 2M

level. The level crossing consists of the

Crest wall

following components: R_l_ River e
A A iver Regulator cgulator
e Crest Wall: It is provided Fig: Loval Crassing

across the drainage just at the
upstream side of the crossing point. The top level of the crest wall is
kept at the full supply level of the canal.

e Drainage Regulator: It is provided across the drainage just at the
downstream side of the crossing point. The regulator consists of
adjustable shutters at different tiers.

e Canal Regulator: It is provided across the canal just at the downstream
side of the crossing point. This regulator also consists of adjustable
shutters at different tiers.

Design a suitable cross drainage work for following data | 15 Cco3 | PO2, | L4
at the crossing of canal and drainage PO3
CANAL:

Full supply discharge = 32 cumecs
Full supply level =R. L 213.5m
Canal bed level = R.L 212.0m
Canal bed width = 20m
Trapezoidal canal section with 1.5H : 1V
Canal water depth = 1.5m
DRAINAGE:

High flood discharge = 300 cumecs
High flood level = 210.0m

High flood depth = 2.5m

Ground level = 212.5m

Ans
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5 What are the factors to be considered for the selection of | 5 Cco3 | PO1 | L2
site for C.D works

Ans Selection of type of cross-drainage works
Relative bed levels

Availability of suitable foundation SM
Economical consideration
Discharge of the drainage
Construction problems

Cl: CCl:
Prof. Usha A Prof. Divya Viswanath



