INTERNATIONAL

ISO

STANDARD 10776

First edition
2012-08-15

Geotextiles and geotextile-related
products — Determination-of wate
permeability characteristics normg
plane, under load

Géotextiles et produits apparentés — Détermination des

caractéristiques de perméabilité a I'eau, perpendiculaireme
sous contrainte

r
| to the

ht au plan et

— Reference number
= — ISO 10776:2012(E)

©180 2012


https://standardsiso.com/api/?name=3e62155a39d11a1b6db8ef33b4821d7b

ISO 10776:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2012 — All rights reserved


https://standardsiso.com/api/?name=3e62155a39d11a1b6db8ef33b4821d7b

ISO 10776:2012(E)

Contents Page
oY =T o o S iv
1 T TS 1
2 NOIrmMative refEreNCEeS ... ...ttt ettt 1
3 Terms and defiMItiONS . ..........ooiiiii ettt e 1
4 1T T oSS 1
5 £ 01T o3 44 =Y o =P 1
5.1 [ =T | T U ESR S 1
5.2 SeIECHION ...ttt I 1
5.3 Number and dimensions ... N 2
5.4 Specimen CONAItIONS............cocoiiiiiiiieiiccececee e (g e et 2
6 Apparatus, water supply and measuring devices ...............ccccooiiiiiiiiiicpme Nt 2
6.1 APPAratUS ..o I T 2
6.2 Water supply, quality and condition.................c.cocooiii s LY e 6
6.3 Measuring deVICES ...........ccooiiiiiiiiii iyt 6
7 Procedure ... e 6
8 Calculation and expression of results ..o Y i 7
9 S5 =T o T o T SRS PSSR 8

© IS0 2012 — All rights reserved iii


https://standardsiso.com/api/?name=3e62155a39d11a1b6db8ef33b4821d7b

ISO 10776:2012(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
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. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta
adopted by
International
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5k of technical committees is to prepare International Standards. Draft International Stangflards

the technical committees are circulated to the member bodies for voting. Publication¥@s an

hall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 221, Geosynthetics.

Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the 'subject of gatent
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INTERNATIONAL STANDARD

ISO 10776:2012(E)

Geotextiles and geotextile-related products — Determination of
water permeability characteristics normal to the plane, under load

1 Scope

This Internat|onal Standard describes a method for determ|n|ng the water permeablllty character|st|cs of geotextiles
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ISO
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For the purposes of this document, the following terms and definitions apply.

31
flow

VN50/
flow

NOTH
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The f
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10318, Geosynthetics — Terms and definitions.

ormative references

ollowing referenced documents are indispensable for the application of this\ documen
nces, only the edition cited applies. For undated references, the latest edition‘afithe referenc
ding any amendments) applies.

854, Statistical interpretation of data— Techniques of estimation and{ests relating to means &
813, Water quality — Determination of dissolved oxygen — lodémetric method

D862, Geosynthetics — Sampling and preparation of test specimens

0320, Geotextiles and geotextile-related products == Identification on site

erms and definitions

velocity

D
elocity normal to the plane’at a 50 mm water head under a compressive stress o (2, 20 ang

The flow velocity“is expressed in metres per second.

Principle

low of watér normal to the plane of a geotextile or geotextile-related product is measured u
hstantheads under a compressive stress of 2, 20 and 200 kPa.

t. For dated
ed document

nd variances

200 kPa)

nder a range

5 Specimens

5.1

Handling

The sample shall not be folded and shall be handled as infrequently as possible to avoid disturbance to its
structure. The sample shall be kept in a flat position without any load.

5.2

Take

© 18O

Selection

specimens from the sample according to ISO 9862.
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5.3 Number and dimensions

Cut five test specimens from the sample, each of suitable dimensions for the water permeability apparatus to
be used.

Where it is necessary to determine the results to within a given confidence interval of the mean, determine the
number of test specimens in accordance with ISO 2854.

5.4 Specimen conditions

The specimens shall be clean, free from surface deposits and without visible damage or folding marks.

6 Apparatus, water supply and measuring devices

6.1 Appal

The apparat
plane while d

The test app

a)

b)

c)

e)

f)

The apq
constan
of the s

The apq

tolerance of £ 0,1 mm. The diameter of the apparatus shall,remain identical on both sides of the spec

Abrupt g

The upy

diametef that is lower than or equal to 0,5 mm_ less than the nominal internal diameter of the appa
The thickness of each plate shall be greater.tban or equal to 15 mm. The porous central area of the

shall be
The patt
in accorf
diamete
diamete

d) A log
specime
stress, t

be appli¢d to the uppér and lower porous plates by a circular stainless steel ring of outer diameter 1 mn

than the
ring sha
above th

Is shall be capable of allowing free water flow through the specimen in a direction normal

bratus shall consist of a cylindrical cell as follows,

atus

onfining it between two planes. An example of the apparatus is shown,in.Eigure 1.

aratus shall be capable of installing a 50 mm head loss or the specimen and maintain
head, for example, by adjusting the flow rate for the durationof each test with water on both
ecimen.

hanges in diameter shall be avoided (see Figure2).

er and lower porous circular plates bounding the sample shall consist of metallic plat

perforated by a series of 2,5 mm & 0,2 mm holes that are perpendicular to the face of the
ern of holes shall be uniformly.distributed about the horizontal and vertical diameter of the
dance with Figure 3. The plates shall have markings that facilitate alignment of the holeq

- of the apparatus.

ding mechanism/shall be capable of sustaining a constant normal compressive stress o
n of 2, 20 and 200"kPa with a tolerance of + 5 %. For the purpose of calculating the compre
ne area to be‘dsed shall be the gross area of the upper plate.The normal compressive stress

internal-diameter of the apparatus and a thickness lower than or equal to 2,5 mm. The height
| becgréater than 25 mm. The transference of load from the loading mechanism to the loadin
erporous plates shall not reduce the flow area of the apparatus by more than 1 000 mm?2.

to its

ng a
sides

aratus shall have an internal diameter of 95 mm .2’ mm. The internal diameter shall have a

men.

es of
atus.
plate
blate.
plate

The

- of the specimen that iscexposed to flow shall be greater than or equal to 85 % of the infernal

n the
ssive
shall
h less
bf the

j ring

The apparatus shall be capable of maintaining the proposed normal compressive stress on the specimen
without deformations that could influence the test results.

The app

aratus shall be capable of preventing flow at the edge of the specimen.
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T T——

6
Key
1 Glass tube 5 Specimen location (see detail on Figure 1b)
2 Loafing device 6 Carrying plate for accommodation of dead wegights
3 Hydraulic head application device 7 Central plate
4 Ovdrflow

Figure 1 — Example of apparatus; schematic principle for the determination of the permeability
characteristics under load
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N\
Key G\Q\
1 Glass tube 5 Lower perfétated plate
2 Central platg 6 Upper orated plate
3 Specimen 7 Loading device
4 O-ring 8 H&raulic head application device

xO
\c‘}‘

@)

Figlire 2 — Schematic drawin%&t to scale) of central part of the cell with specimen
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https://standardsiso.com/api/?name=3e62155a39d11a1b6db8ef33b4821d7b

ISO 10776:2012(E)

Dimensions in millimetres

11

Key
1 Ring notch

2 Hole perforation

3 Bearing

4 Hole perforation

5 Lower face of the top plate
6 Upper face of the top plate

Figure 3 — Perforation pattern and upper and lower plate arrangement

© 1SO 2012 — All rights reserved
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6.2 Water supply, quality and condition
The water shall be at a temperature between 18 °C and 22 °C.

Water may not be fed into the apparatus directly from a mains supply due to problems caused by the release of
air bubbles, which can be entrapped in the structure of the specimen. The water shall be de-aired or fed from
a stilling tank. The water shall not be continuously recycled unless special measures are taken to avoid the
accumulation of sediment or particles and that the water is continuously monitored to ensure the acceptability
of the water quality.

The oxygen content shall not exceed 10 mg/kg. The oxygen content shall be measured at the point at which
the water enters the apparatus

The water sHall be filtered if suspended solids are visible to the naked eye or if solids accumulate on*or’in the
specimen, thus reducing the flow with time.

6.3 Measuring devices

6.3.1 Adissplved-oxygen meter or apparatus conforming to ISO 5813.
6.3.2 A stopvatch with an accuracy of 0.1 s.

6.3.3 A thermometer with an accuracy of 0.2°C.

6.3.4 A measuring vessel for determining the volume of water whigh has a maximum permissible error Jower
than or equal to 20 ml. Alternatively, the volume may be detetmined by weighing with a balance having a
maximum permissible error lower than or equal to 2 % of the measured value.

Where directmeasurements of flow velocity are made, the gauge shall be calibrated to a maximum permigsible
error of 5 %.

6.3.5 A mealsurement device to determine the 50ymm head loss with an accuracy of 3 %.

7 Procedure

7.1 Place the specimens under-water containing a wetting agent (aryl alkyl sodium sulfonate at 0,1 % V/V
content) at Igboratory temperafure, gently stir to remove air bubbles and leave to saturate for at least 12 .

7.2 Assenpble the apparatus and ensure that all joints are watertight. The plates must be installed so that the
holes in both|plates are aligned.

7.3 Place @ seating stress of 2 kPa on the loading plates (without specimen) and fill the apparatus inlet reservoir
with water to-alfow—waterto-flowthrough-theplatesinerderto-remeoveair—Takeall-necessarypresautions to
avoid preferential flow paths along the boundaries of the specimen(s). If such flows are observed, re-seal and
re-seat the plates.

7.4 Charge the apparatus with water until there is a 50 mm head loss across the plates. Shut off the water
supply and, if the water heads do not equalize in the reservoirs on each side of the specimen(s) within 5 min.,
investigate the likelihood of any trapped air within the apparatus and repeat the procedure. If the water heads
cannot be equalized within 5 min, this shall be noted in the test report.

7.5 Adjust the flow to attain a 50 mm head loss or a head loss as close as possible to 50 mm (so that the flow
is such that there is no loss or gain in head) and record this value with a resolution of 1 mm . When the head
loss has been steady for a minimum of 30 s, collect the water passing through the system in the measuring
vessel over a fixed period and record the volume of water collected with a resolution of 2 % of the mass and the

6 © 1S0 2012 — All rights reserved
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time with a resolution of 1 s.. The minimum volume of water collected shall be a minimum of 1 000 ml and the
collection time shall be a minimum of 30 s.

If a flow velocity gauge is used, then the velocity giving a steady head condition should be set. The real velocity
shall be taken as the average of three consecutive readings with a minimum time interval between readings of 15 s.

7.6 A minimum of three consecutive readings shall be taken and the mean of these flow velocities shall
be calculated.

7.7
(20 k

Repeat the procedures in 7.5 and 7.6 until the plates have been tested at the other compressive stresses,

a and 200 kPa). Enter the mean flow velocity values in Table 1, column 2 (“Without specim

on’).

7.8
7.9

7.10
loadi
then
outle
preca
re-se

7.1

spec
the s
proce

712

a mirn
recor
(s). T

If a f
shou
time

7.13

714
20 kH

Check the assembly and position of the lower perforated plate.
Place the specimen in the apparatus and ensure that all joints are watertight.

Place a seating stress, by means of the upper perforated plate, of 2 kPa—@n the specimen
ng plate). If the mass of the upper perforated plate and loading mechanjsmexceed the 2 kPa g
the actual seating stress shall be noted and used in subsequent calculations and plots. Fill t
reservoir with water to allow water to flow through the specimen in order to remove air. Take
utions to avoid preferential flow paths along the boundaries of the 'specimen(s). If such flows §
at or discard the specimens as necessary.

Charge the inlet reservoir of the apparatus with water until there is a 50 mm head los
men. Shut off the water supply and, if the water heads do not equalize in the reservoirs on
becimen(s) within 5 min., investigate the likelihood,of any trapped air within the apparatus a
dure. If the water heads cannot be equalized within 5 min, this shall be noted in the test rep

Adjust the flow to attain a 50 mm head loss across the specimen. When the head loss has b¢g

i the volume of water collected with(a resolution of 20 ml or + 2 % by mass and the time to the ng
he volume of water collected shall be a minimum of 11 and the collection time shall be a minimu

ow velocity gauge is usedj.then a maximum velocity giving a 50 mm head loss across t
d be set. The real velocity’shall be taken as the average of three consecutive readings wit
nterval between readings of 15 s.

Aminimum of three consecutive readings are necessary and the mean of these flow velocities

Repeatithe procedures in 7.10 to 7.13 until the specimen has been tested at the compress
a and-200 kPa. Enter the mean flow velocity values in Table 1.

7.15

NOTE

including the
eating stress
he apparatus
all necessary
re observed,

s across the
each side of
hd repeat the
rt.

en steady for

imum of 30 s, collect the water passing.through the system in the measuring vessel over a fix¢d period and

arest second
m of 30 s.

ne specimen
h a minimum

is calculated.

ive stresses,

ens.

If the full permeability characteristics of the geotextile or geotextile-related product under load have previously been

established, then for control purposes it can be sufficient to determine the flow velocity under a compressive-stress at 20 kPa.

8 Calculation and expression of results

8.1

© 18O

For all the specimens and at each specific stress, determine the mean value of three consecutive readings
of the flow velocity, calculated using the following equation:
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