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PREFACE

This Standard was prepared by the Standards Australia Committee on Measurement of Water
Flow in Open Channels and Closed Conduits. It is identical with and has been reproduced from
ISO 1438/1—1980, Water flow measurement in open channels using weirs and venturi flumes,
Part 1: Thin-plate weirs.

Under arrangements made between Standards Australia and the international Standards bodies,
ISO and IEC, as well as certain other Standards organizations, users of this Australian Standard
are advised of the following;

(&) Copyrightis vested in Standards Australia.

(b) The number of this Standardis not reproduced on each page; its identity is shown only o1 the
cover and title pages.

(c) There may be occasional duallanguage sections, but English is always one of the langtag2s
reproduced.

(d) Where any cross-references to page numbers appear within the text, these rela.» to page
numbering in the International Standard and are to be disregarded.

This Standard is one of a series which deals with methods of measurement of wai: rflow in open
channels. The series when complete will consist of the following parts:

Part 1:

Part 2.1:
Part 2.2:
Part 2.3:
Part 2.4:
Part 2.5:

3
3
3
3
Method 3.
3
3
3
4

A
Method 4.2:
Method 4.3:
Method 4.4:
Method 4.5:
Method 4.6:
Method 4.7:
Method 4.8:
Method 4.9:

Method 4.10:
Method 4.11:

Part 5:
Netiiod O.1:
Me.hod b 2:
rart e.l:
Pai. 6.2:

Part 6.3:
Part 6.4:
Part 6.5:
Part 6.6:

Part 6.7:
Part 6.8:

Vocabulary and symbols

General—Guidelines for the selection of methods of mea. ire!1ent
General—Establishment and operation of a gauging station

General—Determination of the stage-discharge re'at nn

General—Estimation of uncertainty of a flow-rat>.me asurement

General—Guidelines for the selection of flaw ¢ augiag structures

Velocity-area methods

Measurement by current-meters and floats

Measurement by moving-boat method

Measurement by slope-area method

Collection and processing of data for deiermination of errors in measurement
Investigation of total error

Measurement of flow in tidal <:ha,nels

Measurement by ultrasonic ‘acouctic) method

Electromagnetic method usng u full-channel-width coil

Measurement using flov. yal ging structures

Thin-plate weirs (this Ctanuard)

Rectangular broad-c -ested weirs

Round-nose herizou | broad-crested weirs

V-shaped brc ar’-crested weirs

Triangular oro..'= weirs

Flat-V weir_

Rectaigu.ar, trapezoidal and U-shaped flumes

Trape. ~id.l profile weirs

Parshall ond Saniiri flumes

End'-depth method for estimation of flow in rectangular channels with a free overfall
L nd-depth method for estimation of flowin non-rectangular channels with a free overfall
(approximate method)

Dilution methods

Constant-rate injection method for the measurement of steady flow

Integration method for the measurement of steady flow

Measuring devices, instruments and equipment—Rotating element current-meters
Measuring devices, instruments and equipment—Direct depth sounding and
suspension equipment

Measuring devices, instruments and equipment—Calibration of rotating element
current-meters in straight open tanks

Measuring devices, instruments and equipment—Echo sounders for water depth
measurements

Measuring devices, instruments and equipment—Water level measuring devices
Measuring devices, instruments and equipment—Cableway system for stream gauging
Measuring devices, instruments and equipment—UItrasonic (acoustic) velocity meters
Measuring devices, instruments and equipment—~Position fixing equipment for
hydrometric boats
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For the purposes of this Australian Standard, the I1SO text should be modified as follows:

(i) Wherever the words ‘International Standard’ appear, referring to this Standard, they should be
read as ‘Australian Standard’.

(i) Wherever the word ‘fluid’ appears, it should be read as ‘water’.
(iii) Substitute a full point (.) for a comma (,) as a decimal marker.
(iv) The references to other publications should be replaced by references to Australian Standards

as follows:

Reference to International Standard Australian Standard

ISO AS

772  Liquid flow measurement in open 3778 Measurement of water flow in open
channels—Vocabulary and symbols channels

3778.1 Part 1: Vocabulary and symbc's

4373 Measurement of liquid flow in open —
channels—Water level measuring
devices

0 Copyright— STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the Cop
allows and =xcept where provided for below no publications or software produced by Standards Australia may be reproduced, st
retrieve’.svs 2m in any form or transmitted by any means without prior permission in writing from Standards Australia. Permission
cona.fional ¢. an appropriate royalty payment. Requests for permission and information on commercial software royalties should be
tv «.he 1.~ad o ice of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively

In-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty payment]

provided such programs are used exclusively in-house by the creators of the programs.

right Act
red in a
may be

directed

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard is

amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in commercial

contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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AUSTRALIAN STANDARD

Measurement of water flow in open channels

Part 4:

Measurement using flow gauging structures

Method 4.1:
Thin-plate weirs

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies methods for the
measurement of water flow in open channels using
rectangularand triangular-notch (V-notch) thin-plate weirs.
The flow conditions considered are limited to steady, free
and fully ventilated discharge. Recommended discharge
coefficients are applicable to water only in the approximate
range of temperatures from 5 to 30 °C. Using the
coefficients for water temperatures several degrees
outside this range will result in negligible error except at
very small heads. Limitations of applicability related to weir
and flow geometry are specified for the recommended
formulae.

2 REFERENCES

ISO 772, Liquid flow measurement in open channels —
Vocabulary and symbols.

ISO 4373, Measurement of liquid flow in open channels -
Water level measuring devices.

3 DEFINITIONS

For the purpose of this International Stanlaru the defi-
nitions given in 1ISO 772 shall apply. Tcrms which have
special significance in this standaru a 2 derined where
they first occur.

4 UNITS OF MEASUR' -MENT

Units used in this Intzmational Jtandard are Sl units.

5 PRINCIPLE

The cdischarge over thin-plate weirs is a function of the
head o. the v.2ir, the size and shape of the discharge
arez, and «n e:.perimentally determined coefficient which
t=.:2s n.*c account the head on the weir, the geometrical
oropecties of the weir and approach channel and the
dy ~amical properties of the water.

6 INSTALLATION
6.1 General

General requirements of weir installations are described

in the following clauses. Special requirements >f di.‘arent
types of weirs are described in clauses wk'=h «~al with
specific weirs (see clauses 9 and 10}

6.2 Selection of site

The type of weir to be used for disci arge measurement is
determined in part by the natu. of the proposed
measuring site. Under sorr = coi itior 5 of design and use,
weirs shall be locatedin re~tzngular flumes or in weir
boxes which simuicte flkw conditions in rectangular
flumes. Under other cu >2iuons, weirs may be located in
natural charnels as well as flumes or weir boxes, with no
significant diffc¢ .2~ in measurement accuracy. Specific
site-relate requi. 2ments of the installation are described
in 6.5.

4.3 Insallation conditions
6.3.1 General

‘Weir discharge is critically influenced by the physical
characteristics of the weir and the weir channel. Thin-plate
weirs are especially dependent on installation features
which control the velocity distribution in the approach
channel and on the construction and maintenance of the
weir crest in meticulous conformance with standard speci-
fications.

6.3.2 Weir

Thin plate weirs shall be vertical and perpendicular to the
walls of the channel. The intersection of the weir plate with
the walls and floor of the channel shall be watertight and
firm, and the weir shall be capable of withstanding the
maximum flow without distortion or damage.

Stated practical limits associated with different discharge
formulae such as minimum width, minimum weir height,
minimum head, and maximum values of h/p and b/B
(where h is the measured head, p is the height of crest
relative to floor, b is the measured width of the notch and
Bis the width of the approach channel), are factors which
influence both the selection of weir type and the
installation.

6.3.3 Approach channel
For the purposes of this International Standard the

approach channel is that portion of the weir channel which
extends upstream from the weir a distance not less than
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