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PREFACE

Th is Standa rd was prepared by the Stand ard sAustral ia Commit tee on Measurement of Water Flow
in Open Chan ne ls and Closed Cond ui ts. I t is id ent ical with and has been reproduced from
ISO 833 3: 1 98 5, Li qui d f low measurement i n open channe ls by wei rs an d flu mes—V-shaped broad-
crested weirs.

Under arrang ements made be tween Standard s Austral i a and the In ternatio nal Stand ards Bod ies,
ISO and IEC, as we ll as certa in o th er Stan dards organi zat ion s, users of th is Austra l ian Standard
are ad vised of the fo l l owi ng:

(a) Copyrigh t i s vested in Standa rds Austra l i a.

(b ) Th e number of th is Standa rd is no t rep rod uced on each page ; i ts i den tit y is shown only on
th e cover and ti tl e pages .

(c) Th ere may be occasional dua l lan guage sectio ns, bu t Engl ish is al ways on e of th e l an guages
reproduced .

(d ) Where any cross-refe rences to page numbers appear within the text, these rel ate to page
numberin g in th e In ternat io nal Stand ard and are to be d isreg ard ed .

Th is Stan dard is one of a seri es which deal s with methods of measu remen t of water fl ow in open
chann els . The serie s when complete wi l l con sist o f th e fol lowin g parts:

Part 1 : Vocabula ry and symbo ls
Part 2. 1 : General—Gu ide l in es for the selecti on of method s of measu rement
Part 2. 2: General—Estab l ishment an d operati on of a gau gin g stat ion
Part 2. 3: General—Determinat ion of th e stag e-discharg e re lat io n
Part 2. 4: General—Estimati on of u ncertain ty o f a flow-rate measu remen t
Part 2. 5: General—Gu ide l in es for the selecti on of flow gau gin g structu res
Part 3: Ve locity-area methods
Method 3.1 : Measu remen t by current -meters an d flo ats
Method 3.2 : Measu remen t by moving-boa t method
Method 3.3 : Measu remen t by slope -area method
Method 3.4 : Colle cti on and processin g o f data fo r de terminat ion of erro rs in measurement
Method 3.5 : In vestig at ion o f total e rro r
Method 3.6 : Measu remen t o f f low in t ida l chan nel s
Method 3.7 : Measu remen t by ul trasonic (acous ti c) meth od
Method 3.8 : El ectromag net ic meth od usi ng a fu l l- chann el-wid th coi l
Part 4: Measu remen t u sin g fl ow gaugi ng structures.
Method 4.1 : Th in- pla te wei rs
Method 4.2 : Rectangu lar broad-crested wei rs
Method 4.3 : Round -nose hor izontal broad-crested wei rs
Method 4.4 : V-shaped broad -crested we irs (th is Standa rd)
Method 4.5 : Trian gul ar profi le weirs
Method 4.6 : Fl at-V wei rs
Method 4.7 : Rectangu lar, trapezoi dal an d U-shaped flumes
Method 4.8 : Trape zoi da l pro fi le wei rs
Method 4.9 : Parshal l and San ii ri flu mes
Method 4.1 0: End-d epth meth od fo r estimat io n o f fl ow in rectang ula rchanne ls wi th a free overfal l
Method 4.1 1 : End-d epth meth od fo r estimat ion of fl ow in non -rectang ula r channe ls wi th a free

overfal l (approximate meth od)
Part 5: Di lut ion methods
Method 5.1 : Constant -rate inj ect io n method fo r th e measurement of steady flow
Method 5.2 : In teg rat ion meth od for the measu remen t o f steady fl ow
Part 6. 1 : Measu rin g devices, i nstrumen ts an d equ ipment—Rota tin g element curren t-meters
Part 6. 2: Measu rin g devices, ins truments and eq uipmen t—Direct dep th sound ing and

suspensi on equi pment
Part 6. 3: Measu rin g devices, ins truments and equ ipmen t—Cal ibrati on of ro tat in g el ement

cu rrent-meters in strai gh t ope n tanks
Part 6. 4: Measu rin g devices, in struments and eq uipment—Echo sound ers for water depth

measu remen ts
Part 6. 5: Measu rin g devices, i nstrumen ts an d equ ipment—Wate r l evel measuring devices
Part 6. 6: Measu rin g devices, in struments an d equi pment—Cabl eway system for stream

gaugi ng
Part 6. 7: Measu rin g devices, in struments an d eq uipmen t—Ult rason ic (acou stic) velo city

meters
Part 6. 8: Measu rin g devices, ins truments an d equi pment—Posi tio n fix ing eq uipmen t fo r

hydrometri c boa ts
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For the purposes of thi s Au stral ian Stand ard, th e ISO text shou ld be modif ied as fol l ows:

(i ) Wherever the words ‘ Intern at ion al Stand ard ’ appear , referr in g to th is Standa rd, th ey shou ld
be read as ‘Austra l i an Stan dard’ .

(i i ) Wherever th e word ‘ fl uid ’ appea rs, it shou ld be read as ‘water ’.

(i i i ) Su bst itu te a fu l l poi nt (. ) fo r a comma (, ) as a decimal marker.

(i v) Th e references to oth er pub li cat ion sshould be rep laced by refe ren ces to Austra l i an Stan dards
as fo l l ows:

Reference to International Standard
ISO

772 Liquid flow measurement in open chan-
nels—Vocabulary and symbols

51 68 Measurement of fluid flow—Estimation
of uncertainty of a flow-rate measure-
ment

4374 Liquid flow measurement in open chan-
nels—Round-nose horizontal broad-
crested weirs

Austral ian Standard
AS
3778 Measurement of water flow in open

channels
3778.1 Part 1 : Vocabulary and symbols

3778.2.4 Part 2.4: General—Estimation of
uncertainty of a flow-rate measure-
ment

3778.4.3 Part 4: Measurement using flow
gauging structures
Method 4.3: Round-nose horizontal
broad-crested weirs

4373 Measurement of l iquid flow in open
channe ls—Water level measuring
devices

—
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AUSTRALIAN STANDARD 4

Measurement of water flow in open channels

Part 4:
Measurement using flow gauging structures

Method 4.4:
V-shaped broad-crested weirs

1 Scope and field of application

This International Standard specifies a method for the
measurement of subcritical flow in small rivers and
artificial channels using V-shaped broad-crested weirs.

The advantages of this type of weir are described in
clause 8.

NOTE – A comparison of the different types of weirs and flumes
wil l form the subject of a future International Standard.

2 References

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

ISO 4373, Measurement of l iquid flow in open channels –
Water level measuring devices.

ISO 4374, Liquid flow measurement in open channels –
Round-nose horizontal crest weirs.

ISO 51 68, Measurement of flu id flow – Estimation of
uncertainty of a flow-rate measurement.

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 772 apply.

4 Units of measurement

The units of measurement used in this International
Standard are SI units.

5 Installation

5.1 Selection of site

A prel iminary survey shall be made of the physical and
hydraul ic features of the proposed site to check that it
conforms (or may be made to conform) to the require-

ments necessary for measurement using the weir.

Particular attention shall be paid to the fol lowing features
in selecting the site of the weir:

a) the availabil i ty of an adequate length of channel of
regular cross-section;

b) the existing velocity distribution;

c) the avoidance of channels having gradients greater
than 1 in 250;

d) the consequential effects of any increased

upstream water level due to the measuring structure;

e) the consequential conditionsdownstream, including
such influences as tides, confluences with other
streams, sluice gates, mil l dams and other control l ing
features which might cause drowning;

f) the impermeabil i ty of the ground on which the

structure is to be founded, and the necessity for pi l ing,
grouting or other sealing in river instal lations;

g) the necessity for flood banks to confine the
maximum discharge to the channel;

COPYRIGHT
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h) the stabi l i ty of the banks, and the necessity for
trimming and/or revetment in natural channels;

j) the clearance of rocks or boulders from the bed of
the approach channel;

k) the effects of wind (wind can have a considerable
effect on the flow in a river or over a weir, especial ly if
these are wide and the head is small and when the
prevai l ing wind is in a transverse direction).

I f the site does not possess the characteristics required for
satisfactory measurements, it shal l be rejected unless
suitable improvements are practicable.

I f a survey of a stream shows that the existing velocity
distribution is regular, then it is assumed that the velocity
distribution wil l remain satisfactory after the weir has been
built.

I f the existing velocity distribution is irregular and no other
site for a gauge is feasible, due consideration shall be
given to checking the distribution after the weir has been
instal led and to improving it, i f necessary.

Several methods are available for obtaining more precise
indications of irregular velocity distribution; velocity rods,
floats or concentrations of dye can be used in small
channels, the latter being useful in checking conditions at
the bottom of the channel. A complete and quantitative
assessment of velocity distribution may be made by
means of a current-meter.

5.2 Installation conditions

5.2.1 General

The complete measuring instal lation consists of an
approach channel, a measuring structure and a
downstream channel. The parameters of each of these
three components affect the overal l accuracy of the
measurements.

Instal lation requirements include such features as weir
finish, the cross-sectional shape of the channel, channel
roughness and the influence of control devices upstream
or downstream of the gauging structure.

The distribution and direction of velocity have an important
influence on the performance of a weir, these factors
being determined by the features mentioned above.

Once an installation has been designed, the user shall
eschew any changes which could affect the discharge
characteristics.

5.2.2 Approach channel

For all instal lations, the flow in the approach channel shall
be smooth, free from disturbance and shall have a velocity

distribution as normal as possible over the cross-sectional
area. This can usually be verified by inspection or
measurement. In the case of natural streams or rivers, this
can only be attained by having a long, straight approach
channel free from projections into the flow. Unless
otherwise specified in the appropriate clauses, the
approach channel shall comply with the general
requirements outl ined below.

The altered flow conditions due to the construction of the
weir may have the effect of bui lding up shoals of debris
upstream of the structure, which in time may affect the
flow conditions. The likely consequential changes in the
water level should be taken into account in the design of
gauging stations.

In an artificial channel, the cross-section shall be uniform
and the channel shall be straight for a length equal to at
least 1 0 times its width.

In a natural stream or river, the cross-section shall be
reasonably uniform and the channel shall be straight for
such a length as to ensure regular velocity distribution.

I f the entry to the approach channel is through a bend or
if the flow is discharged into the channel through a conduit
of smaller cross-section or at an angle, then a longer
length of straight approach channel is required to achieve
a regular velocity distribution.

Baffles shall not be instal led closer to the points of
measurement than 1 0 times the maximum head to be
measured.

Under certain conditions, a standing wave may occur
upstream of the gauging device, for example if the
approach channel is steep. Provided this wave is at a
distance of not less than 30 times the maximum head
upstream, flow measurement is feasible, subject to
confirmation that a regular velocity distribution exists at the
gauging station.

I f a standing wave occurs within this distance, the
approach conditions and/or gauging device shall be
modified.

5.2.3 Measuring structure

The structure shall be rigid, watertight and capable of
withstanding flow conditions without distortion or fracture.
I t shal l be at right angles to the direction of flow and shall
have the dimensions specified in the relevant clauses (see
also figure 1 ).

The V-shaped broad-crested weir may be constructed with
either a fixed crest or a movable one with vertical slots
(see figure 2).

5.2.4 Movable measuring structure

The movable V-shaped broad-crested weir can be con-
structed with one vertical slot in which the supporting plate
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Figure 1 – V-shaped broad-crested weir

a) with fixed crest b) movable with one vertical slot c) movable with two slots

Figure 2 – Longitudinal section of three types of construction
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