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SHEET - 1 SURPLUS WEIR WITH STEPPED APRON |

Introduction
A Weir is a structure constructed across a river or a natural stream to raise its water level.

In a minor irrigation (a tank) the waste weir or surplus weir is constructed to dispose off the
flood waters entering the reservoir from the catchment on the upstream side.

Design data required

1. Catchment details : (i.e., the area of the catchment, both the combined catchment area M. and
the intercepted catchment area, m) along with the catchment constant C. These data facilitate
in calculating the discharge Q, expected to flow over the weir.

2. Details of the tank : (i.c., full tank level FTL, and maximum water level MWL. The difference

of these two values gives the head over the weir). These data facilitate in calculating the
length of the weir, L.

3. Foundation and downstream details : These data help in designing the cross section of the
weir and other necessary protection works, particularly on the downstream side of the structure.

Design procedure

The main steps in the design of the waste weir are :
a. Discharge calculation

b. Fixing the dimensions of the weir

¢. Aprondesign

d. Design of protection works.

a. Discharge (Q)

The discharge Q, expected to flow over the surplus weir is calculated by an emperical equation
of the form :

= [CM" — cm"] — (1)
= Combined catchment constant

= Intercepted catchment constant

= Combined catchment area in km?

= Intercepted catchment area in km?

Where,

2200
|

Scanned by CamScanner



The above formula is valid when the tanks are in Series, For an isolated tank

Q = CM® --(2)

Generally, Ryve's or Dicken's tormula is used for cajeulating the discharge.
RYVE'S formula will be Q = [CM* = cm’] - (3)
DICKEN'S formula will be Q = [C‘ M™ —cm "“"] - (4)

Between the two, Ryve's formula is more popular.
The combined catchment constant C varies from 6.8 to 15 and is known asRY VE'S constant.
The Smaller value C indicates that the catchment is rough or rugged

s : 11
The value of the intercepted constant ¢ generally varies from 5 to 7 of C.

3
b. Weir

It is generally designed as a broad coasted weir, capable of discharging Q, when working
under a head h = (MWL — FTL) Various parameters for the weir are :

(i) Length (L)

The length (L) of the surplus weir is calculated from the weir equation

2
Q = Sc 28 L — (5)

¢, = Coefficient of discharge, whose values is generally tank as 0.6.

g = Acceleration due to gravity (=9.81 m/s?)

The length (L) calculated above is the clear length of the weir as measured from one abutment
to the other. Sometimes it may be necessary to store the surpluss water due to the fact that at
higher levels (i.c., between FTL and MWL). The volume of water available is considerably large,

as the
contours at these levels extend to very large areal extent. Hence, temporary arrangement in the

form of wooden planks between dam stones that are fixed on top of the weir should serve this
purpose.

From the above discussions we see that by providing number of dam stones the clear length
(L) of the weir reduces. Therefore, the effective length of weir (L") should be equal to

L = {Clear length L + number of dam stones x width of each stone})
(ii) Top width (a)

Top width of the weir is calculated from the equation

a = 055 (VH+ JE) —(6)
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Where,
h = head over the weir = (MWL — FTL)
H = Height of weir = (FTL - Top of foundation)
(iifi) Bottom width (b)

Bpttom width of the weir is calculated from the stability criterion, i.c., Restoring moment
= maximum overturning moment.

T.he. above condition satisfies the middle third rule, i.e., the resultant of all the forces acting on
the weir is well within the middle third of its base.

The above condition in a mathematical form would be,

[{(s +1.5)H+2-5h} b* +a(SH-H-h)b— —;—aZ(H + 3h)} = [(—h%m—}} —(7)

=
12
By substituting the values of

S = Specific gravity of the masonry or concrete

H = Height of weir, h = Head over the weir

a = crest or top width of the weir.
Simplifying, we can calculate the base width (b) of the weir.
It is assumed that both the sides of the weir have the same slope.

c. Apron

It is a concrete slab / slabs provided on the downstream side of the weir and in continuation
with it. If the ground level on the downstream of the weir is sloping a stepped apron is preferred.

Apron serves two functions, Viz

(i) Reduces the erosion on the downstream si

falling jet or nappe of water.
he length of the seepage line beneath the structure and hence reduces the under

de of the weir due to the kinetic energy of the

(ii) Increases t
mining of the structure.
h of the apron has to be calculated considering the maximum or the

h generally occurs when the up stream water level is at MWL and no
(when gates are provided) or difference of FTL and no water on the

gates).

The thickness and lengt
worst uplift conditions, whic
water on the downstream side
downstream side (when there aré no

d. Protection works

Protection works consist

and downstream revetments,
lIs and return wing walls are designed to satisfy the middle third rule.

of (i) Abutment, (i) Wing walls and return wing walls, (iii) upstream
bed pitchings, talus etc. (iv) Bank connections.

Abutments, wingwa
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Generally the top width of these structures is taken as 0.5m and the bottom width as 0.4 times
the height of the structure.

Revetments, bed pitchings, bank connections etc. are provided as per field requirement.
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L SHEET - 3 DIRECT SLUICE OR GATE SLUICE J

Introduction

A Sluice is an outlet provided in a dam, or a bund to supply water from the reservair to the
channel on the downstream side.

A sluice can be provided at the junction of a distributary canal with the main canal.

Date required

+ Command area : It is the area that can be supplied with water by the canal, flowing under
gravitational conditions. The command area of a canal is expressed in Hectares or metre’
(1 Hectare = 100 m x 100 m = 10* m?)

x Duty : It is the irrigating capacity of an unit of water flowing throughout the base period of the
crop.
It is also depend as the area that can be irrigated by one cumec of water flowing continuously

throughout the base period of the crop.

+ Water levels : Maximum water level (MWL), full tank level (FTL), and average low water

level (LWL) of the above three values, LWL is important-as it decides the head acting over

the sluice.
e Fanndatinn and dawnetream details: The data helps in the design of necessarv nrotection
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If the conveyance losses and other losses are to be accounted, the increased discharge would

be

--- (ii)

or =

Modified discharge Q
{(1 - losses)}

Discharge at head works

x Sluice Ventway

The sluice is designed as a vertical circular orifice capable of meeting the downstream discharge
requirements, when working under the least possible head.

Hence, using the discharge equation for an orifice.
Q = ¢4 a,/2gh --- (111)

3
m
Where, Q = Downstream discharge requirement (_S_J

Coefficient of discharge of the orifice = 0.6

-
o Q.O
I

area of the orifice

h = minimum driving head or head acting over the centre of the
orifice corresponding to low water level (LWL)

o9 "
Q C4 +/2gh i
2
But, for a circular --- a = %
L. [A
=\ | - (V)
Where, d = diameter of the orifice opening.

% Sluice barrel

It will be a rectangular tunnel with side walls; foundation and a roof slab, constructed across
the section of the dam. Its size should be such that there should be sufficient space for carrying out
repair works inside the barrel.

* Gate

If will be fabricated of mild steel sheets and connected to aregulating arrangement on its top.
* Protection works

* Head wall : It is a retaining wall, built perpendicular to the flow on the upstream side of the

dam. It will rest on top of the sluice barrel; with its top being slightly above the maximum
water level.

&
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He:{d wall acts as a retaining wall retaining the embankment from top bund level (TBL) upto
the top of the roof slab. It also helps by providing space for the person operating the gate mechanism.

The top width of the head wall is generally taken as 0.5m while its bottom width will be 0.4
times the height of embankment retained.

« Guide walls : These are walls built just upstream of the head wall, parallel to the direction of

flow. The top of the guide walls will be at the same level as the top of the head wall. The
bottom would rest directly on the foundation.

Guide walls guide the flow of water into the sluice barrel as well as guides the movement of
the gate.

« U/s wing walls : They are generally built upstream of the guide walls at an angle to the flow
(generally 14°) or a splay of 4 : 1.

Wing walls retain the embankment and also provide smooth transition for the flow of water
into the barrel.

* D/s return wing walls : These are built perpendicular to the direction of flow. The d/s return

wing walls act as a junction between the rectangular barrel and the trapezoidal channel, as
well as retain the embankment.

+ Revetments, bed pitchings etc. : These are provided as per the field requirement.
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