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Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
technical committees. Each member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. IS0 
collaborates closely with the International Electrotechnical Commission 
(I EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 9827 was prepared by Technical Committee 
lSO/TC 113, Hydrometric determinations, Subcommittee SC 2, Notches, 
weirs and flumes. 
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INTERNATIONAL STANDARD 0 ISO IS0 9827: 1994(E) 

Measurement of liquid flow in open channels by weirs 
and flumes - Streamlined triangular profile weirs 

1 Scope 

This International Standard specifies methods for the 
measurement of the flow of water in open channels 
under steady flow conditions using streamlined tri- 
angular profile weirs. The flow conditions considered 
are free flow, which is dependent on the upstream 
head only, and drowned flow, which depends on both 
upstream and downstream water levels. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of IEC and IS0 maintain registers of cur- 
rently valid International Standards. 

IS0 748: -l), Measurement of liquid flow in open 
channels - Velocity-area methods. 

IS0 772: -*I, Measurement of liquid flow in open 
channels - Vocabulary and symbols. 

IS0 5168: -3) Measurement of fluid flow - Evalu- , 
a tion of uncertain ties. 

3 Definitions 

For the purposes of this International Standard, the 
definitions given in IS0 772 apply. 

4 Units of measurement 

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

5 General requirements 

Conditions regarding preliminary survey, selection of 
site, installation, approach channel, maintenance, 
measurement of head and wells which are generally 
necessary for flow measurement are given in 5.1 and 
5.2. The particular requirements for streamlined tri- 
angular profile weirs are given separately in clause 8. 

5.1 Site selection 

A preliminary survey shall be made of the physical and 
hydraulic features of the proposed site, to check that 
it conforms (or can be made to conform) to the re- 
quirements necessary for measurement by a weir. 

Particular attention shall be paid to the following fea- 
tures: 

a) existence of an adequate length of channel of 
regular cross-section; 

b) flow velocity distribution; 

c) absence of a steep channel, if possible; 

1) To be published. (Revision of IS0 748:1979) 

2) To be published. (Revision of IS0 772:1988) 

3) To be published. (Revision of IS0 5168:1978) 
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5.2.3 Measuring structure 

The gauging structure shall be rigid, watertight and 
capable of withstanding flood flow conditions without 
displacement, distortion or fracture. It shall be at right 
angles to the direction of flow and shall conform to 
the dimensions given in the relevant clauses. The 
construction shall satisfy the following tolerances: 

- on the width and height of the weir: 0,5 %; 

- on the radius of the crest: 1 %; 

- on the upstream and downstream slopes: 1 %. 

5.2.4 Downstream of the structure 

The channel downstream of the structure is usually 
of no importance if the weir has been designed to 
operate under modular conditions. However, if the 
weir is designed to measure the flow also under 
drowned conditions, the downstream channel shall 
be straight for a length of at least 8 times the maxi- 
mum head to be measured. The flow must be sub- 
critical in the downstream channel. 

A downstream gauge shall be provided to obtain the 
submergence ratio. 

6 Maintenance 

Maintenance of the measuring structure 
preach channel is an important factor 
continuous measurements. 

It is essential that the approach channel 
kept clean and free from silt and vegetat 

and the ap- 
or accurate 

to weirs be 
on as far as 

practicable for at least the distance specified in 5.2.2 
and 5.2.4. The float well and the entry from the ap- 
proach channel shall also be kept clean and free from 
deposits. The weir structure shall be kept clean and 
free from clinging debris and care shall be taken dur- 
ing cleaning to avoid damage to the weir crest. 

7 Measurement of head 

7.1 General 

The heads upstream and downstream of the measur- 
ing structure may be measured by a hook gauge, 
point gauge or staff gauge where spot measurements 
are required, or by a float-operated recording gauge 
where a continuous record is required. It is preferable 
to measure heads in a separate stilling well to reduce 
the effects of surface irregularities. Other head 

measuring methods may be used provided that suf- 
ficient accuracy is obtainable. 

The discharges given by the working equations are 
volumetric, the liquid density having no effect on the 
volumetric discharge for a given head provided the 
operative head is gauged in liquid of identical density. 
If the gauging is carried out in a separate well, a cor- 
rection for the difference in density may be necessary 
if the temperature in the well is significantly different 
from that of the flowing liquid. However it is assumed 
here that the densities are equal. 

7.2 Stilling or float well 

Where provided, the stilling well should be vertical 
and have a margin of 0,6 m over the maximum water 
level estimated to be recorded in the well. 

It shall be connected to the channel by an inlet pipe 
or slot, large enough to permit the water in the well 
to follow the rise and fall of head without significant 
delay. 

The connecting pipe or slot shall, however, be as 
small as possible consistent with ease of mainten- 
ance, or shall alternatively be fitted with a constriction, 
to damp out oscillations due to short waves. 

The well and the connecting pipe or slot shall be 
watertight. Where provided for the accommodation 
of the float of a level recorder, the well shall be of 
adequate diameter and depth to accommodate the 
float. The well shall also be deep enough to accom- 
modate any sediment which may enter, without the 
float grounding. The float well arrangement may in- 
clude an intermediate chamber between the stilling 
well and the approach channel, of similar proportions 
to the stilling well to enable sediment to settle. 

7.3 Zero setting 

A means of checking the zero setting of the head 
measuring device shall be provided, consisting of a 
bointer set exactly level with the crest of the weir and 
fixed permanently in the approach channel, or 
alternatively in the stilling well or float well where 
provided. 

A zero check based on the level of the water when 
flow ceases is liable to serious error from surface 
tension effects and shall not be used. 

The smaller the size of the weir and the head on it, 
the greater the importance of small errors in con- 
struction and in the zero setting and reading of the 
head-measuring device. 
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8 Streamlined triangular profile weirs 

8.1 Specification for a standard weir 

The streamlined triangular profile weir is a triangular 
profile weir in which the sharp edge between the two 
sloping faces is replaced by a circular arc connecting 
the two faces tangentially. The weir comprises an 
upstream slope of 1 (vertical) to 2, (horizontal) and a 
downstream slope of 1 (vertical) to q (horizontal): 
with a circular arc connecting the two slopes 
tangentially. The crest of the standard weir shall be 
horizontal and at right angles to the direction of flow 
in the approach channel. The crest and the sloping 
surfaces shall be smooth. The width of the weir per- 
pendicular to the direction of the flow shall be equal 
to the width of the channel in which the weir is lo- 
cated. The details of weirs covered by this lnter- 
national Standard are given in table 1. 

Table 1 - Details of weirs 

4 0 2 2,25 0,20 0,18 0,89 

5 0,577 $7 5,46 0,22 0,21 037 
. 

In table 1, L is the length of the weir in the direction 
of flow, P is the height of the weir with respect to the 
bottom of the approach channel (see figure 1), RC, the 
radius of the circular arc crest and P* are defined in 
figure 2. 

8.2 Location of head measurement section 

Piezometers or a point-gauge station for the 
measurement of head on the weir shall be located at 
sufficient distance upstream from the weir to avoid 
the region of surface drawdown. On the other hand, 
they shall be close enough to the weir to ensure that 
the energy loss between the section of measurement 
and the control section on the weir is negligible. It is 
recommended that the head-measurement section be 
located at a distance equal to 3 to 4 times the maxi- 
mum head (3 bax to 4 h,,,) upstream from the crest 
of the weir, as shown in figure 1. 

8.3 Location of tail water level measurement 
section 

Piezometers or a point-gauge station for the 
measurement of tail water level shall be located at 
sufficient distance downstream from the weir to avoid 
regions of fluctuations. Generally, it is recommended 
that the tail water level measurement section be lo- 
cated at a distance of 5 to 6 times the maximum head 
(5 h,,, to 6 h,& downstream from the toe of the 
downstream face of the weir, so that the measure- 
ment is free of unstable water surface or is down- 
stream of a jump if it occurs. 

8.4 Conditions for modular flow 

Flow is modular when it is independent of variations 
in the tail water level. For each shape of weir covered 
by this International Standard, values for the modular 
limit 0, are given in 9.2.2. The tail water head shall not 
rise above gC times the upstream head above the 
crest level, so that the flow is not affected by more 
than 1 %. 

9 Discharge calculation 

9.1 Discharge equation 

The discharge equation is as follows: 

312 
Cdr C&- b h3’* 

where 

Q 

C 

h 

cdr 

b 

is the discharge across the weir, in cubic 
metres per second; 

is the coefficient of discharge based on 
gauged head, non-dimensional; 

is the measured head, in metres; 

is the submerged or drowned flow coef- 
ficient, non-dimensional; 

is the width of the weir perpendicular to 
the direction of flow, in metres; 

is the acceleration due to gravity, in metres 
per second squared. 
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Head gauging section 

7 StiLLina weLL 

Circular arc cre st 

Figure 1 - Streamlined triangular profile weir 

Figure 2 - Detail of weir profile 
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9.2 Coefficients 

9.2.1 Discharge coefficient, C 

The relationship of the coefficient C as a function of 
h/P is given in figures 3 to 7 for the five weirs given 
in table 1. 

9.2.2 Modular limit, gC 

The modular limit (T, is taken as that submergence 
ratio 0 = h,,/h (where hdr is the tail water head over the 
crest) above which reduction of the discharge ex- 
ceeds 1 % of its free or modular flow discharge. The 
modular limits for the weir shapes listed in table 1, 
excepting weir No. 5, are given in table2. 

Table 2 - Modular limit 

9.2.3 Drowned flow coefficient, Cdr 

For free flow and submerged flow with submergence 
ratio less than the modular limit specified in 9.2.2, the 
drowned flow coefficient Cdr may be taken to be unity. 
For submergence ratios beyond the modular limit, the 
relationship of Cdr as a function of CT is given in figures 
8 to 11 for the first four weir shapes listed in table 1. 
For weir No. 5, drowned flow data are not available 
and hence its use is to be restricted to modular flow. 

c 1s 

089 
0 082 Ok3 I,0 12 I,4 I,6 h/P 

Figure 3 - Variation of coefficient of discharge for weir 1 
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Figure 5 - Variation of coefficient of discharge for weir 3 
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