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National foreword

This British Standard is identical with ISO 4364-1977 ‘Liquid flow measurement in open channels—Bed material
sampling’, published by the International Organization for Standardization (1SO). )

Terminology and conventions. The text of the international standard has been apbroVed as suitable for publication,
without deviation, as a British Standard. Some terminology and certain conventions are not identical with those used in
British Standards; attention is especially drawn to the following:

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as 'British
Standard’.

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point
on the baseline as the decimal marker. :

Cross-references

International standard Corresponding British Standard
BS 3680 Methods of measurement of liquid flow in open channels
1SO 748-1979 Part 3A ; 1980 Velocity area methods :
(Identical}
1S0772-1978 Part 1 : 1979 Vocabulary and symbols
(Technically equivalent) S
180 4363-1977 Part 10B : 1980 Measurement of suspended sediment
(Identical)

At present there is no corresponding British Standard for 1SO 3716 The technical committee has reviewed the
provisions of ISO 37 16 and has decided that they are acceptable for use in conjunction with this standard. '

Documents

*|nternational standards are obtainable from BS! Sales Department, 101 Pénténville Road; London N1 9ND. :
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British Standard Methods of measurement of

Liquid flow in open channels

Part 10. Sediment transport
Part 10C. Bed material sampling

0 INTRODUCTION

0.1 Bed-material samplers are used to obtain samples of
the sediment of which the stream bed of a watercourse is
composed. They should not be confused with bed-load
discharge samplers which are used to determine the dis-
charge of sediment as bed load.

0.2 The granulometric data, together with hydraulic data,
are necessary components in the computation procedure
of bed-material load by analytical methods.

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies methods of sampling
of principally non-cohesive bed material (except boulder-
shingle bed material), using bed-material sampling devices,
and procedures for taking measurements in order to deter-
mine the size distribution of bed material in open channels.

Though bed material sampling has not advanced sufficiently
to allow the formulation of precise standards, particularly
in view of the uncertainty of reproducibility of sample
and results, it is necessary to provide a standard based on
the present state of art of bed material sampling. This
International Standard must therefore be adopted with
caution,

2 REFERENCES

180 748, Liquid flow measurement in open channels —
Velocity-area methods.

180 772, Liquid flow measurement in open channels —
Vocabulary and symbols.

ISO 3716, Liquid flow measurement in open channels —
Functional requirements and characteristics of suspended
sediment load samplers,

I1SO 4363, Liquid flow measurement in open channels —
Methods for measurement of suspended sediment. -

3 DEFINITIONS

For the purpose of this International Standard, the defi-
nitions given in 1SO 772 shall apply.

o

4 UNITS OF MEASUREMENT

The units of measurement employed in this International
Standard are Sl units:

5 SAMPLING PROCEDURE

5.1 Strictly speaking, the size composition of the bed
material should be known for various stages of flow, since
at higher stages, layers in the bed may be uncovered which
are not exposed to flow at low stages,

The contrary can also occur. As it is difficult to predict
which fayers will constitute the active bed at various stages,
usually the average composition of samples taken at various
stages is considered.

5.2 In cases where information is required on the com-
position of layers located more than, say, 0,06 m below the
actual surface of the bed, the use of vertical-type samplers
is recommended.

5.3 Asthe particle size of the bed sediment varies laterally,
a number of bed-material samples may have to be taken and
analysed to determine the average size distribution of the
bed sediment. In order to obtain a representative com-

‘position of the bed material, it is recommended that a

sample should be taken in each vertical of the cross-section
in which sediment transport is measured, except in the case
of a nearly homogeneous bed sediment where every other
vertical may be sampled.

5.4 Precautions should be taken to prevent fine particles

escaping from the sample when the sampler is raised to the
water surface.

6 SELECTION OF SITE

The site for sampling bed material for the purpose of sub-
clause 0.2 should be jocated as near as possible to the site
where discharge of water and sediment are measured. The
site should in that case satisfy the conditions laid down in

the relevant standards (ISO 748 anﬁgéﬁ%ents
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7 TYPES OF SAMPLER

NOTE — Examples of samplers of various types in common use are
shown in the annex.

7.1 Horizontal penetration samplers

7.1.1 Drag-bucket type

This is probably the most common type of sampler. It
consists of a weighted bucket or-cylinder with a cutting
edge. The bucket is lowered to the bed and dragged along it
by means of a tow-line operated from a boat, cutting a
sample from the bed. In order to cause the dragging force
to be exerted in a direction parallel to the stream bed,
sometimes the tow-line is connected to a weighted sphere,
which in turn is connected to the sampler.

Generally, these samplers are intended to collect ‘material
from the upper layer of sediment, up to 0,06 m thickness
(see the'annex, figures 2 and 3). :

7.1.2 Scoop type

This type can be used in relatively shallow streams. It
consists of a pipe, one end of which is closed and the other
end bevelled as a cutting edge.

A rod is attached to the top of the scoop.

A hinged cover plate, which is held closed by a spring, may
be placed over the cutting edge of the scoop.

A rope attached to the cover plate is used to open the cover
and drag the sampler along the bed to scoop up the sample.
A more primitive but rather satisfactory alternative for a
pipe with a cover-plate is a metal ring with a flexible canvas
bag. The ring is forced into the bed and by pulling it with a
rope some distance upstream the bag will be filled. When
the sample is raised vertically, the flexible bag will close
more or less automatically.

Material will be collected from the upper layer up to 0,05 m
thickness (see the annex, figures 4 and 5).

7.2 Vertical penetration samplers

7.2.1 Vertical type

Vertical-type samplers consist of a cylindrical container
which is either forced into the stream-bed or settles into the
bed by gravity. In the first case, a rod is used as a handle. In
the second case, the sampler is suspended from a boat by a
cable. When the sampler is raised, the sampled material
must be kept in the container.

For this purpose, special arrangements are made, i.e. in the
form of check valves or a partial vacuum system. Depending
on the size of the container, material from deeper layers
can also be collected {see the annex, figures 6, 7 and 8).

7.2.2 Grab-bucket type

Samplers of this type consist of cupped jaws which are
closed at the bed to trap a sample of bed material. The jaws

PART*10C 60 MM 1b24kkLT 0143740 0 A

close.together either by a pull on an auxiliary line or by an
automatic spring arrangement. In this case the sampler will
collect material from the upper layer of the bed (see the
annex, figure 9).

7.2.3 Digging type

This type consists of a bucket which is built into the body
of the sampler. As long as the sampler is supported by a
cable, the bucket is in open position. When tension on the
cable-is released by resting the sampler on the bed, a spring
system swings the scoop-bucket out of the bottom of the
sampler body and snaps it shut, in the meantime taking a
sample from the top 0,056 m layer of the bed (see the annex,
figure 10}.

7.2.4 Gravel-digging tools

For the excavation of samples from gravel banks of moun-
tain rivers in quantities of several hundreds of kilograms, in
each case a suitable assortment of digging tools must be
used.

8 SELECTION OF SAMPLERS

8.1 In order to sample successfully, the sampler and the
sampling method to be chosen must be.adapted to the given
circumstances.

8.2 Samplers of the horizontal penetration type and also
those samplers of the vertical penetration type which
require to be thrust into the bed by hand can only be used
in relatively shallow waters, where the mean velocity of
flow does not exceed 1,5 m/s.

If measurements are required in cases of higher flow vel-
ocities, the mass of the sampler may have to be increased.

8.3 In cases where the bed material has a coarse fraction,
the ‘grab-bucket sampler and the scoop-type sampler are
not satisfactory because some coarse particles may be
caught in the jaws or under the cover-plate., The sampler
will then not close completely, and the fine »articles may
be washed out.

When a vertical penetration type sampler with a valve or
vacuum system for retention of material is used for coarse
material, difficulties may be experienced in retaining the
material in the sampler. '

The drag-bucket sampler is prone to disturbance of the
sample during retrieval. When using such a sampler it is
desirable to exclude that portion -of a sample which may
be subject to disturbance, For that reason, some samplers
are constructed in such a way that material can be taken
directly from the undisturbed portion of the sample.

8.4 Where the bed material is hard and digging samplers -
are selected, the heaviest type of sampler will be necessary.

8.5 The size of the container and the method of foreing
it into the bed must be adapted to the given circumstances.
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Depth of layer Approx. mass of
. s d
Type Depth of water Velocity of flow Applicability Hard be sampled, max. sample, max.
Horizontal
penetration
samplers
g
Drag bucket no restriction Zg 5 * Dubious 0,05m 1kg
i - o8
@ ©
> g In general :*
S £ In case D50
e >0,3mm
52 ’ ! Dubious 0,05m 3k
. Scoop 6 m.max. _ué o sampling with g
w e $ hinged cover-plate
€% & not recommended
n g2
) - 82
Vertical Ve
penetration 1; £ a
e =
samplers ===
° g
L .
hand operated 6 m max. T 3c * Dubious 0,15 m 1 kg
a o E
=8
. @ .
Vertical 1 16 restriction 8 2 * Possible 1,2m 7kg
gravity operated g =
5
£ 3 *
@ g In general :
2 4 In case Dgg . "
icti 8 o Usually possible 0,i0m Bk
. Grab bucket no restriction é £ > 0,3 mm, yp g
“ not recommended
Digging no restriction no restriction Dubious 0,05m 0,5 kg
Grav:l-dllgglng on c;ry Sravel v=0 no restriction Possible no restriction no restriction
ools anks

*

Sample to be analysed must be selected with care from total amount of sampled material.

8.6 The applicability and particulars of the samplers
described are summarized in the table above.

9 DETERMINATION OF SAMPLE SIZE

9.1 In general it can be stated that the sample size and
the acceptable error are related.

If p; represents the probability by mass of the fraction
having a grain diameter of D; and Ip; is the acceptable
relative error in p;, then the mass m, in kilograms, of the

total sample to be analysed will, according to theory, fulfil
the requirement :

m > f(D;) xr,;l.2 xp;’

in order to reproduce the coarse tail of the particle size
distribution with sufficient accuracy.

Using a /2 series of sieves, the function f(D;) has
been  determined experimentally for the range
0,3 mm<D;<13,6 mm

fD;) ~ 2,2 x D? x 1078 kg (D; in millimetres)

For the finer fractions the error will be smaller.

Dg,4 (i.e. 84 % by mass finer) is a characteristic diameter for
the coarse tail of the particle size distribution. It is rec-
ommended that this diameter be considered in the deter-
mination of the required sample size,

9.2 This leads to design curves, shown in figure 1, for the
mass m of the total sample to be analysed, as a function of
the characteristic diameter Dg,.

The 16 % of the mass exceeding Dg 4 will usually be located
in one or two fractions above Dg,.

It a conservative value of p; is chosen (p; = 0,1), this value
can be combined with various values of pj

p; rg Xpj
1% 1075 “high accuracy'’
3% 10%  “normal accuracy”
10% 1072 “low accuracy”

The accuracy required depends on the circumstances. In
cases where the composition of the bed material differs
considerably from location to location, there is ljttle
benefit in pursuing “high accuracy”.

If the composition of the bed material is more homogeneous,
“normal accuracy’’ can be taken.
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