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INTERNATIONAL STANDARD

1ISO 3716-1977 (E)

Liquid flow measurement in open channels — Functional
requirements and characteristics of suspended sediment load

samplers

0 INTRODUCTION

Suspendedl sediment load samplers are classified according
to their mjode of operation into two general types : “instan-
taneous” [and ‘‘time-integrating”’. A number of samplers
that have|been devised do not strictly qualify for either of
these clalsifications on account of their design, sampling

action, of method of operation. As the name implies, the
“instantameous’’ sampler is designed to trap a specimen of
the watef-sediment mixture passing the selected sampling
point at|a given point of time. The “time-integrating”
sampler, pn the other hand, takes the sample more slowly
over an gxtended period of time to obtain a speeimien in
which thd instantaneous or time-to-time fluctuations in the
suspended load are averaged over the sampling”period of
time. Thd ““time-integrating’’ samplers may'be again divided
into ‘‘po|nt-integrating samplers’”’ and™*depth-integrating
samplers’|. The "point-integrating’ sampler is held station-
ary at the point in the sampling~vertical during the time
the samplle is taken, and then_moved, with the sampling
action st¢pped, to a second_point, and so on, the process
being reppated. The “‘depth-integrating” sampler is lowered
to the bottom of the stréam and raised again to the surface
at a uniform rate~sampling continuously during both
periods transit; or’ it is lowered only for sampling con-
tinuously| fromithe surface to the stream bed, so that a
mean sample\ from the vertical, with uniform weight
accorded [to-the increments of the water-sediment mixture

2 REQUIREMENTS OF SAMPLERS

In order thatythe samples taken by a sampler be truly
representative’of the sediment concentratipn of a stream at
a pointhof sampling, the ideal sampler should fulfil the
following technical requirements :

a) The sampler shall be streamlined sq as to minimize
disturbances to normal sediment flow.

or sampling tube shall be as close as

possible to the

b) The velocity of inflow at the moutT of the sampler

velocity of the current of water at the
irrespective of what this velocity may b
most important if large sampling errors a

sampling point,
e. This aspect is
e to be avoided.

c) The mouth of the sampler shall alwpys face into the

current and the water shall be taken|
current direction at the sampling point.

d) The mouth of the sampler shall be
of the disturbances of the flow set up by
sampler and its operating gear, and the f

parallel to the

pbutside the zone
the body of the
ow lines shall be

disturbed as little as possible, especially pear the mouth.

e) Filling arrangements shall be smoo
is no sudden inrush or gulping; the air e
sampler shall not hinder the entry of

th so that there
scaping from the
the sample; this

necessitates a separate port for air exhaulst.

at various depths, is obtained. Some improved-type
samplers enable operators, be means of a remote control, to
take samples either over the whole, or only from a portion,
of the vertical.

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies the functional require-
ments and characteristics of the different types of sus-
pended sediment load samplers.

f) The sampler shall be able to collect samples at the
desired depth without the samples being disturbed or
contaminated by the water-sediment mixture at other
points while the sampler is being raised or lowered.

g) It shall be possible to take a sample exactly when
and where it is required, in particular when sampling
close to the stream bed.

h) The sampler shall be portable, yet sufficiently heavy
to minimize deflection of the supporting cable from the
vertical due to current drag.

i) The sampler shall be simple in design and robust in
construction and shall require minimum care in mainten-
ance and operation.
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i) The removable-type container within the sampler
shall be easily removed, readily capped and easily
transported to a laboratory without loss of contents.
Alternatively, if the container forms a part of the
sampler, it shall be installed so as to secure complete
drainage of the contents.

k) The volume of the sample collected by the sampler
shall be sufficient for the determination of concen-
tration and size analysis. The present practice is
generally to use 0,5 | as a minimum.

From equations (1), (2) and (3),

4
= k=
h A

For example, with A =28,3mm2 (¢6mm),
and V=0,51, the maximum depth of
1,76 m only.

be effected from two or more sections.

1) Depth-integrating samplers should be lowered or
raised at a urjiform and slow speed, a fraction of the
current velociy (for example, between 1/6 and 1/15 —
see note).

NOTE — Depth [ntegration (with uniform vertical motion — see
figure)

Avt=V Y
i=kv ..](2)
h=it ..|(3)

where

A is the ared of the mouth or tube;

v is the currgnt velocity;

t is the maximum duration of sampling;

V is the sample volume to be taken;

i is the unifgrm rate for sampler movement;

h is the maximum vertical distance for sampling.

= 1/10,

sampling s
If the flow depth is larger, sampling should

3 CHARACTERISTICS OF SUSPENDED,SEDIMENT

LOAD SAMPLERS

3.1 Since the sampling conditions encountered ir

streams

vary widely, a single sampler for allsithe conditions cannot

be recommended. Factors such ds~cost, availabi

ity, and

specific requirements of the sampling also influgnce the
choice of the sampler to a greatiextent. Therefore, the table

summarizing the charactékistics of most sampler

s in use

will help in the selection ef the sampler in given copditions.

For general use, theXpoint-integrating samplers

are rec-

ommended. A depth=integrating sampler is, howevgr, called

for under speciahconditions.

3.2 As_tHe)data obtained are affected by the sampling

action and the mechanism of the sampler, any ¢
the sampler would itself introduce a variable. T

hange in
herefore,

the<result obtained from different samplers mighft not be

comparable to one another.

NN

NN

ZNZN O\

FIGURE


https://standardsiso.com/api/?name=8c352bf0c5faad73a5d8b1cefbc42c23

I1ISO 3716-1977 (E)

uiod

18uieIu0d

ay1 apisino pue

apisul ainssaud Buizijenba 10} 8d1Aap IsneYXd

Buidwes ay1

i1 pue asejul JalEm afesedos yrim osje

a|geyoelap | j1uasaid ysnaui 1e Paso|d pue papinoad "1utod Buijdwes ay} e buiuado pue
ajdwes yym el ou psuado jou §1 Buisies 10 Buliamo| o) 8dinep B Y1 IM BseD e u| {paijipowr)
pPaq weaals 03 asoo Buijdwes 4@ ajgeded 10N Jauieluo)d ‘Bui)|iy mo|S | ‘ajgelapisuo?d) 8|qesapisuo) Pa11ly sauteruod Alioeded | | e jo Bunsisuo) 81 og oV
1utod 3;3110q ay}
8pg4b ui asealoul ysnaui Bujjdwes ayy 11t} OF pasfnbas awl wnwiyiw eyl 104 uado
8U3 Y1IMm s$S3| SI Aduaid1}a ayl pue 1uawipas a|geaowal |entui Ja1je 1e paso|o pue ideX’s1 yinow ay ] "1uiod buidwes ayl 1e
ape.b aul) Buiddesy u Asuaipiyye ybly sey a|dwies yiim Buit|iy mois pauado 1ou §i Buluado pue Bujiamo| 10} 33IAap B Y1im 9sed
‘paq wesJtls 01 as0|o Bujjdwes J¢ 3jqededs 10N Jauleiuo)d 10 Buggng | ‘s|gesapisuo) a|qesapisuo) 27Ul p|ay tauieiuod piepuels e Jo Gunsisuo) ajog [V
Jauieluod
Jayioue ysnauy yidap pue
S3IHD0|9A MO| AJOA 1B 10 181BM ||I)S Ul B3N8} O1lul Jajsueay jeniui ou pajenjeas | awi paJisap ayi 1e sajdwies 4d adeiul Mojs 40y
‘paqg weaJls 01 8so|d Asan Bujdwes smo||y 01 Alessadsap ‘Bui||i} Mmo|S auopN 10u 108443 | 1uawabuedse Buiuado yiim sajdwies |BD11IBA |esiIa A VA"
lauleluod yidep
S311100|4A MO| AJdA 1B Jsyjoue pue awil palisep ay3 1e syjdwes Jo axerul
40 131BM |{13S Ul BA1308443 'Paq wpalls Jeau asn o1ul Jajsuedy paienjens (p1ded) snoaueluelsul ayy 104 J8|duwies ayl |eondan
10} paidepe 10 pautjweals Ajlagioeysiies 10N 01 Alessada | snoaueiluelsu| auopN 10U 108)43 | uado 01 uswasbuelte Yiim Jajdwes [B2114aA Y | SnOaueluelsu| ev
uonnguasip
A110018A ajdwes ayl desy pue asp|o pua iaylia 1e
J8ule1u0d 01 Buipioade SAAjEA "18UIRIUOD 3yl ybnoalyl piemdn smojy
$811100|8A MO| AJBA 1B 10 181BM ||I}S U] BAI10844T Jayjoue paiybramaou 24N1IXIW JUBWIPAS 431BM ‘y)dap paJisap ayl
‘pPaq wieaJis 01 8S0|0 Usym Augioeysiies Jo0N O1lul Jajsuesy sJies9|dwes 01 paJamo| st Jajdwes ayl Paypp "Jauieiuod
*IU94IND 0} BOURISISAU 8|(RIGPISUOD SI3}40 031 AJessadap | 'snoaueiueisu) 8auoN 8|gesapisuo) a8yl Buiwuoy adid 10 18puljAD |BD1IBA B YLIM adid |eonaa A v
S1UaU0D
uadel aJe sjadwies| aoeyins AjuQ | 8yl Ja4suedd 0l
'3U84IND 01 80URLSISAU 8]QRJIPISUOD S18440 | AJesSsaddu JON | snosueluelsu| a|qeJapisuo) 8|qeJapisuo) |led o ues AseuipiO |ied 4o ued v
191eM YyIm sollsidayoeleyo
uonoe ‘ON
SUOIIPUOD p|al} snoliea 0} Atijigerdepy Buijpuey pjeig4 : a|dwes jo Moy} 03 uonduasaq adA]
Bbuydweg J8|dweg
) Buixiwaayuy aouequnisiq
(8) (L) (9) (9) (¥) (€) @) (1)

siejdwes peo| Juawipas papuadsns J0 sol3siidloeIey) — 319V L



https://standardsiso.com/api/?name=8c352bf0c5faad73a5d8b1cefbc42c23

I1SO 3716-1977 (E)

os|e saajglwes Buneibaiul

-yidap sg pasn bulaq jo
-wies 3sayl 1o Auepy "iarem
ayy¥ azfuluiw 0} 1azljenbd
0s{e pue wisiueydsaw wc_u

|gedes aie sig)d
40 ysnaui jeniu
ainssaid e yum
0)5 pue Buluado

ysnaul de.yiim papinoad si 11 ‘a10ja48y | “dwll JO [BA
s|qenowal el Ul wnw “Jo1ul ue 4ano0 jutod uaAlb eie Ajsnonuiluod
a|dwes yim -tuiw ‘Buryyiy a|qe ElTel=} 1114 031 paubisep aj110q 6yidwes e 6uruiel Bfunesbarul
Jauieruo)d -ylo0Wwis -18pIsuoduy -18pIsuoquy -U03 ‘saueA |iel ylim Apoq pauljwesils v -1ulod z9
13U1RIU0D yidap pue awiil
Jayioue padisap Aue ie sajdwes snpsueiuelsul desy
yidep 4o weauls Aue|ol sjgerdepy O1lul Jajsuell s|qe s|qe 01 Ajuappns paso|d @q ued YdIym San|eA pud jeluoziioy
'paq weaJls 01 as0(d Asan Bufidwes smo||y 03 Alessadaly | snoauejuelsu| -18pISUOd U] -19pisuoou| yiim paddinba Jeput|Ad |§1u0zii0y B YLIpL | snoaueruelsu| (K]
aelul ayl
4O pua Jauul 8yl ueyl |ana| Jamoj e 1e 1day
S| YdIUM Isneyxa Jie ayl o pua Jauul ayl
sayoeal 8|310Q 8y} Ul |andj[1s1em ayl uaym
sasead Buijdwes ayy ‘s|if4 a)310q ay) pue
$14B31S MO|J) ‘@3elul 3yl JO UMOUD 3yl sayoeal
J91em uaypp “49)dwes ayy o aqni adeluy
wr zQ uey) 18sieod 8yl Ul Sasi OS|B 14 ‘WeaJtls ayp ui $esld aoeyins
S1UBLLIPAS 40} Pash i aXelul |pIUoziioy ayl laiem ayl sy "1ioddns |BO11}BA B UO sByloue
pue wr g9 uey} Jsuly sluawIPas 104 pasn si 8A0ge auo pPaluNoW a4 silun Buljdwes
adA1 |BOIIIBA |BIUOZIIOY pUB |BpIliaA Ajawieu |eaanag ‘adeys arelidosdde|ue o3 tusq aqni (o13ewoine)
‘@5e1u Jo sadAl oml ase asay | [sebels Buljjes yoes ‘agnil 1sneyxa ue pup aeiul ue yiim Jajdwes
ayl Burinp uael ale sajduies O\ ‘WeaJ1s 8yl ajgeaowa. ysnaut 83109 B J0 S1SIsU09d 11un Bufidwes ayy "salls 1uswiipas
J0 abpa ayl Jeau pauleiqo Ajensh ate sajdwes ajddes yim |eniul ou 8|qe 8|qe 810wl 1B SWealls 1ualiiwidiul ‘Ayse|s wouy papuadsns
'paq weauys 03 aso|o Buijdwes ¢ ajgqeded JON Jauieruo)d ‘Bul||1}-MO|S -13pisuoou| -18pisuoau| sajdwes 4O u0I103||0d 213w olINe 104 Pasn abeis-a|buig LY
aa3em yim salsuIslaeIRYyD
uonoe ‘ON
SUOI31PUOD P31} snoliea 03 A}ijigeldepy Buljpuey pjary4 ajdwes jo0 MO|} 0} uondiiosag adA )
’ buljdweg 19|dweg
Buixiwaau) saueqanisig
(8 (L) (9) (9) (v) (€) (@) (1)

(Panunuod) 318V L



https://standardsiso.com/api/?name=8c352bf0c5faad73a5d8b1cefbc42c23

