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FOREWORD 

‘This Indian Standard ( Part lS/Sec 5 ) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Terminology Relating to River Valley Projects Sectional Committee had been 
approved by the River Valley Division Council. 

A number of Indian Standards have been published covering various aspects of river valley projects 
and a large number of similar standards are in the process of formulation. These standards include 
technical terms, the precise definitions of which are required to avoid ambiguity in their interpreta- 
tion. To achieve this end, the Bureau is bringing out this glossary of terms relating to river valley 
projects ( IS 4410 ) which is being published in parts. 

This part ( Part 15 ) covers the important field of canal structures and in view of the vastness of 
this subject, it is covered in six different sections. Other sections in the series are as follows: 

Section 1 General terms 

Section 2 Transitions 

Section 3 Flumes 

Section 4 Regulating works 

Section 6 Other structures 

This standard ( Part 15/Set 5 ) was first published in 1977. Due to the information received from 
various states it was found necessary to revise this standard. The terminology as given in this 
standard has been finalized by the Cross Drainage Works Sectional Committee. 
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1 SCOPE 

This standard ( Part lS/Sec 5 ) covers the defini- 
zo;nsof the terms relating to cross-drainage 

2 TERMINOLOGY 

2.1 Abutment 

It is a masonry or plain or reinforced concrete 
structure, constructed at the end of the waterway 
of a canal/carrier channel to protect the banks 
from erosion, support the infrastructure load and 
retain the’ backfill while confining the flow to the 
desired waterway. 

2.2 Abutment Pier 

A heavy pier designed to withstand the horizontal 
component of unbalanced inclined thrust from 
the s::perstructure. 

2.3 AZiux 

The upstream rise of water level above the normal 
surface of water caused by an obstruction, 
resulting in contraction of the normal waterway. 

2.4 Affluxed Check High Flood Level 

Affluxtd chcik high blood level is the level due to 
affiux created by the check flood. 

2.5 Afflux Band 

An embankment or dyke designed to prevent out- 
flanking of the cross drainage structure by the 
design flood. 

2.6 Apron 

Protective layer of stone or other material extend- 
ing out from a structure to arrest erosion/scour. 

2.7 Aqueduct 

A cross drainage work in which the carrier 
channel is carried over the drainage and the 
bottom of the carrier channel oc the covering over 
t!le drainage ope:lin_rs, is above the high flood 
level in the drainge channel. 

2.7.1 Trough Aqueduct 

It is a form of aqueduct in which the earthen 
banks of the canal are discontinued through the 
aqueduct and canal water is carried in a masonry, 
concrete, timber or steel trough, usually flumed. 

The sides of the trough are connected on either 
sides of the work to the earthen banks of the 
canal by means of suitable transitions, if required. 

2.7.2 Syphon Aqueduct 

It is a cross drainage work in which the carrier 
channel is carried over the drainage channel with 
the drainage discharge carried under pressure 
through the structure. The bed of the drainage 
channel may or may not be depressed below its 
normal level. 

2.8 Back Water Curve 

The shape of the surface of water in a stream or 
open conduit along a longitudinal profile from a 
p:)int upstream of a structure where such water 
stirface is raised above its normal level. 

2.9 Clearance 

It is the vertical height between the design flood 
level ( incluc!ing afllux ) of the stream, or the full 
supply level of the canal, and the lowest point of 
the superstructure. 

2.10 Critical Flow Velocity 

It is that velocity of flow at which the total energy 
of’ flow is minimum. 

2.11 Critical Velocity 

It is that velocity of the canal flow which is non- 
scouring and non-silting [ see 4.13.3 of IS 4410 
(Part V ) : 1968 1. 

2.12 Culvert 

A crO5s drainage work in which the canal dis- 
charge is carried over the drainage channel with 
full section of canal/carrier channel, without 
iluming the section. 
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2.12.1 Arch Culvert 

It is a culvert in which arch openings are provided 
for the drainage channel water, below the bed 
level of the canal/carrier channel. 

2.12.2 Box Culvert 

It is a culvert in which the drainage channel dis- 
charge is carried in a box or pipe under the bed 
level of the canal/carrier channel. 

2.13 Check Flood 

The check flood discharge is the value, enhanced 
over the design discharge to provide additional 
safety to the foundation in case of natural 
streams. 

2.14 Cut Off Wall 

It is a cross wall built under the floor of a 
hydraulic structure with the object of increasing 
creep length of water reducing uplift, attaining 
safe exit gradient and thereby reducing seepage 
of water. 

2.15 Cut Water 

It is the upstream nose of a pier shaped for 
streamlined entry of flow into the bays. 

2.16 Design Flood 

It is the estimated flood discharge used for design 
of the waterway, foundation of a particular work 
or its component works and connotes fixation of 
the flood magnitude after thorough consideration 
of the flood characteristic, including its frequency, 
in a drainage basin. 

2.17 Design Storm 

It is that estimate of rainfall depth, or amount, 
and its distribution over a particular drainage 
area which is accepted for determining the design 
flood. 

2.18 Ease Water 

It is the downstream nose of the pier, shaped to 
promote smooth emergence of the waters flowing 
out of the adjacent bay(s). 

2.19 Fetch 

Tt is the distance over which the wind can act on 
a body of water. It is generally defined as the 
maximum distance from the windward shore to 
the structure. 

2.20 Free Board 

It is the difference in levels between the maximum 
flow line including afflux, and the top of the 
embankment, guide bank or trough/box. 

2.21 High Flood Level 

It is the design flood level as in 2.16 above. 

2.22 Level Crossing 

It is a cross drainage work in which bed levels of 
the drainage channel and the canal are nearly the 
same. Drainage is admitted in the canals from 
one bank and escaped across the other. 

2.22.1 Inlet 

It is a work consisting of an opening in a canal 
bank, suitably protected, to admit upland drainage 
water into the canal. 

2.22.2 Outlet 

It is a cross drainage work consisting of an open- 
ing in a canal bank suitably provided to discharge 
excess water collected through the inlet into a 
natural stream. 

2.23 Low Water Level 

The low water level is the level of the water 
surface generally obtained during the dry weather 
flows. 

2.24 Observed Flood 

It is the masimum of the recorded floods, at a 
section of a stream, during a specific period, 
which may be a year or even the entire period of 
record. 

2.25 N-Year Flood 

It is a flood which has probability of being 
equalled or exceeded once in every N-Years or 
has one chance in N of occurring in any year. 

2.26 Pier 

It is a masonry or plain or reinforced concrete 
wall built in a drainage channel or canal, to 
divide the width of the channel or canal in a 
number of bays and to support vertical loads 
transmitted by the superstructure. 

2.27 Probable Maximum Flood ( PMF ) 

It is the largest momentary discharge rationally 
possible from considerations of the most critical 
combination of severe meteorological and 
hydrologic conditions in the area. 

2.28 Scour Depth 

Scour depth is the depth measured below check 
high flood level to indicate the limit up to which 
scour may occur due to water flow. 

2.29 Substructure 

It is that part of the cross drainage work which 
lies above the foundation but below the top of 
piers or abutments or below the springing line of 
arches. 
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2.30 Superstructure 

It is that part of the cross drainage work which 
lies above the top of piers, abutments or above 
the springing line of arches. 

2.31 Superpassage 

It is a cross drainage work, the reverse of a canal 
aqueduct when the canal is passed under the 
drainage channel such that the full supply level 
of the canal leaves a sufficient free board from the 
underside of the drainage trough above it. 

2.32 Syphon 

It is a structure with a closed conduit, designed 
to run full and usually under pressure, to trans- 
port the canal water under the drainage channel. 
It is also referred to as irrigation syphon or canal 
syphon. 

2.32.1 FVell Syphon 

It is a syphon in which wells are provided at each 
end of syphon. 

IS 4410 ( Part lS/Sec 5 ) : 1992 

2.33 Toe Wall 

It is a shallow wall constructed at the junction of 
the toe of embankment or guide bund and the 
bed or floor to provide a footing for the pitching. 

2.34 Uplift 

It is the upward hydraulic pressure exerted on 
the base of a structure through the pores of the 
permeable bed beneath its base. 

2.35 Wing Walls 

These are protective walls joining the abutments 
of a structure to earth dykes or banks. 

2.36 Transition Wall 

1 t is a wall positioned 
and flumed section 
transition of flow. 

between the normal section 
of structure for smooth 
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I Standard Mark 
I 

The use of the Standard Mark is governed by the provisions of the Bureau qf Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of fndiun Srandurds Acr, 1986 to promote 
harmonious development of the activities of standardization. marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No. part of these publicatrons may be reproduced in 
any form without the prior permission in writing of BlS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications 1, BlS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference : 

Dot : No. RVD 2 ( 110 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 

BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi I 10002 
Telephones : 331 01 31. 331 13 75 

Regional Offices: Telephone 

f 
Contra1 : Manak Bhavan, 9 Bahadur Shah Zafar Marg 

NEW DELHI 110002 

Eastern : l/l4 C. I. T. Scheme VII M. V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SC0 445-446, Sector 35-C. CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East 1 
BOMBAY 400093 

Telegrams : Manaksanstha 
( Common to all Offices ) 

I 
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331 I3 75 

i 

37 84 99, 37 85 61, 
37 86 26, 37 86 62 

t 

53 38 43, 53 16 40, 
53 23 84 

{ 
235 02 16, 235 04 42, 
235 15 19. 235 23 15 
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632 92 95, 632 78 58, 
632 78 91, 632 78 92 

Branches : AHMADABAD, BANGALORE, BHOPAL, BHUBANESHWAR, COIMBATORE, 
FARIDABAD, GHAZIABAD, GUWAHATI, HYDERABAD, JAIPUR, KANPUR, 
LUCKNOW, PATNA, THLRUVANANTHAPURAM. 
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