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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
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hsk of technical committees is to prepare International Standards. Draft International Stand

omissipn of conditioning of the test specimen has been allowed under specific circumstances, and

in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
the technical committees are circulated to the member bodies for voting-,-Publication as
| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by the European Committee for Standardization (CEN) Technical Comm
O, Geosynthetics, in collaboration with ISO Technical Committee ISO/TC 221, Geosynthetic
with the Agreement on technical cooperation between |ISOand CEN (Vienna Agreement).

ition of ISO 25619-1 cancels and replaces EN 1897:2001, which has been technically revised.
Chnical changes have been introduced:

ve references have been updated;

bns, in particular with regard to compressive creep strain (&), have been clarified;

the

ards

an

tent

ttee

5, in

The

the

circumstances under which immersed\specimens should be tested have been specified;

— a requjrement has been included that the stress applied by the top plate on the specimen shall[ not
exceed 2 kPa;

— calculation of compressive creep strain has been included in addition to total compressive straip; a
requirement has been.included that it be referred to in the test report and that a plot of compressive cteep
strain Versus log (time) be provided (for both test methods).

ISO 25619 | consists of the following parts, under the general title Geosynthetics — Determination of

compression hehaviour:

— Part 1: Compressive creep properties

Part 2:

Determination of short-term compression behaviour.

© 1SO 2008 — All rights reserved
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Geosynthetics — Determination of compression behaviour —

Part 1:
Compressive creep properties
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Scope
part of 1SO 25619 specifies index test methods for determining the compressive creep pj

synthetic products. The test specimens are subjected either to normal compressive load

bination of normal compressive loading and shear loading.

test method with a normal load only (see Clause 5) is the standard method.

test method in which both normal and shear loads are applied (see Clause 6) is intended for p

sensitive to shear failure, i.e. which have a columnar or cuspated structure.

ed out with the specimen immersed in water when, any part of the geosynthetic product
rophilic polymer.

Normative references

following referenced documents ar€;indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the
Liment (including any amendments) applies.

554, Standard atmospheres_for conditioning and/or testing — Specifications

3696, Water for analytical laboratory use — Specification and test methods

9862, Geosynthetics — Sampling and preparation of test specimens

9863-1, Geasynthetics — Determination of thickness at specified pressures — Part 1: Single |

10318;~Geosynthetics — Terms and definitions

roperties of
ng or to a

roducts that

tests are carried out on dry specimens or on specimens,immersed in water. The test is int¢nded to be

contains a

For dated
referenced

hyers

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10318 and the following apply.

3.1

thickness

d

distance between the two rigid plates in contact with the specimen at any stage of the test

See Figures 1 and 2.

NOTE Thickness is measured in millimetres.

© 1SO 2008 — All rights reserved
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3.2

initial thickness

d

thickness of the specimen under an applied normal stress of 2 kPa

NOTE

3.3

Initial thickness is measured in millimetres, in accordance with ISO 9863-1.

initial compressed thickness

dy

thickness measured 1 min after loading (normal loading) or 4 min after loading (normal and shear loading)

3.4

total comp
&
time-depen
NOTE L
3.5
compressi
ec
time-depen
the initial cq
NOTE q
3.6
compressi

occurrence
compressiv

ressive strain
lent change in thickness

[otal compressive strain is expressed as a percentage of the initial thickness (d,).

ve creep strain

jant change in thickness of a material subjected to a constant.ecompressive load (after reac
mpressed thickness, 4, of the specimen)

Compressive creep strain is expressed as a percentage of the initial compressed thickness.
Ve creep collapse

of a sudden increase in the speed of change 6f thickness of a specimen subjected to a cons
b load

4 Test $specimens

4.1 Sam

Specimens

pling

shall be taken in accordance with 1ISO 9862.

4.2 Numpber and dimensions of test specimens

Cut two sps

cimens from;the test sample for each test load; a new specimen is required for each test.

Each specimen shall satisfy the following criteria with regard to dimensions:

hing

tant

the specimen shall be square and have a minimum size of 100 mm x 100 mm (see Figures 1 and 2

); if

the specimen has a structure in which loading is resisted at defined points or areas, then the loading plate
shall cover at least three complete points or areas in both directions (see Figure 3);

specim

ens shall be cut with the sides parallel to the length and width of the sample.

© 1SO 2008 — All rights reserved
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a) Plan area

a8 100 mm minimum, or at least three contact points in each directiont

TN\

b) Cross-sectional area

Key

d  [hickness of the specimen, inmillimetres

Figure 1 — Dimensions of general test specimen

© 1SO 2008 — Al rights reserved 3
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a

base plafe.
< |
A
o
Y
- |
b) Cross-sectional area

Key
1 specimeh width
2 represertative-width-ofthe-speeimen
d thickness of specimen, in millimetres

 J

A

a) Plan area

100 mm|minimum, or a minimum of three contact lines on the top plate.and a minimum of four contact lines on the

Figure 2 — Size of specimen of a geomat

(with wave structure or double-sided structured core of a drainage composite)

© I1SO 2008 — All rights reserved
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a) Example for single-sided structured cores

Fx

l %/1

\2

b) Examplefor double-sided structured cores

1 metal top plate, smooth surface {same size as specimen or larger)
2 metal base plate, smooth surfaee (larger than top plate)

d [hickness of specimen, in'millimetres

F\ ppplied normal force, ir-kilonewtons

Figure 3 — Loading arrangements for structured cores

4.3| Conditioning

Thel test specimens shall be conditioned and tested in the standard atmosphere for testing at (20 [+ 2) °C and
(65 5% Tetative tomidity, as defimedmtS6-554-

The specimens can be considered to have been conditioned when the change in mass in successive
weighings made at intervals of not less than 2 h does not exceed 0,25 % of the mass of the test specimen.

Conditioning and/or testing in the standard atmosphere may only be omitted when it can be shown that results
obtained for the same specific type of product (both structure and polymer type) are not affected by changes
in temperature and humidity exceeding the limits. This information shall be included in the test report.

The test shall be carried out with the specimen immersed in water when any part of the geosynthetic product
contains a hydrophilic polymer. Where the test is to be carried out with the specimen immersed in water, the
specimen shall be soaked in water for 24 h prior to the test. Deionized water in accordance with 1ISO 3696
shall be used. The water shall be maintained at a temperature of (20 + 2) °C.

© 1SO 2008 — Al rights reserved 5
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5 Normal compressive load method

5.1 Principle

The geosynthetic specimen is placed on the fixed base of the compression testing equipment. With an upper
loading plate, the vertical compressive load is applied and the change in thickness is recorded with time.

The vertical compressive load is applied to the specimen for a period of 1 000 h, or for a longer or shorter
period by agreement.

5.2 Apparatus

5.2.1 Compression testing equipment.

Compressign testing equipment with a vertical travel greater than the initial thickness of the specimen shall be
used. It shall be capable of sustaining the applied stress to within 1 % accuracy for the duration of the test.

The comprgssive stress may be applied mechanically, pneumatically or hydraulieally” Where hydraulic or
pneumatic |oading systems are used, the stress applied shall be constant for the-duration of the test. [The
loading deyice, however, shall be capable of applying the full stress in one controlled step, i.e. without
significant impact, within a period of 60 s.

Most systems use dead weights to apply the stress. In systems using déad weights, the loading system shall
be fully sugported while being assembled so that no forces are applied to the specimen until the suppdrt is
smoothly released [see Figure 4 a)].

6 © 1SO 2008 — Al rights reserved
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1 measuring device

2 weights on hanger

Fy Pppplied normal force, in kilonewtons
@ Load supported prior to starting.

a) Normal load test

Figure 4 (continued)

© 1SO 2008 — All rights reserved
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b) Normal load test under water

measuring device(s), minimum of three if a single unit placed centrally is not used

1
2 metal top loading plate, smooth surface (same size as specimen or larger)

3 metal base plate, smooth surface (larger than top plate), with specimen containér for water bath (if required)
4 water (iffrequired)

5

thickness of the specimen, in millimetres
Fy applied normal force, in kilonewtons

Figure 4 — Examples of typical arrangements for normal load tests

The comprgssion testing apparatus shall include a fixed base plate and a parallel moveable top plate,
with a flat gnd smooth metal surface. The dimensions of the top plate shall be at least equal to those of
specimen gnd its thickness shall be such“that it will result in a normal stress of not greater than 2 kPa b
applied to the specimen (see Figure 8);

imen container,
carried out with'the specimen immersed in water, a container to keep the specimen immersed

at a constant temperature shall be used. The water level in the container shall cover the specimen but
height of water above.the specimen shall not exceed 25 mm.

5.2.3 Thi¢ckness measurement device.

both
the
bing

and
the

A means of measuring the mean thickness of the specimen to an accuracy of 0,02 mm shall be used. Un

less

measurements are taken at the centre of the specimen, measurements shall be taken at a minimum of three

equally spaced points. If three or more measurement points are used, the thickness is the mean of the va
recorded.

5.24 Timer.

Time shall be recorded throughout the test period.

lues

8 © 1SO 2008 — Al rights reserved
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5.3 Procedure

Measure the initial thickness of the specimen in accordance with ISO 9863-1, using a normal stress of 2 kPa.
After measuring the initial thickness, install the same specimen in the compression testing equipment.

Ensure that the specimen is placed symmetrically on the base plate and covered with the top plate.
Apply the load needed to give the required normal compressive stress in less than 60 s.

The normal stresses to be applied shall include at least four of the following: 20 kPa, 50 kPa, 100 kPa,
200 kPa and 500 kPa, to an accuracy of + 2 %

A n¢w specimen is to be used for each test; two specimens shall be tested at each of the specified|stresses.
Redord the thickness of the specimen at the following times after the application of the test.stress:
— |1 min, 2 min, 4 min, 15 min, 30 min, 60 min;

— |2h,4h,8h,24h;

—12d,4d,7d,14d,28d, 42d.

The| test may be terminated when the recorded thickness of th€“specimen is less than 10 % ¢f the initial
thickness.

Regeat the test on the other specimens. Carry out calculations as indicated in 5.4.

5.4| Calculations

Applied normal stress is calculated using Equation (1):
o=F\/A (1)
whqgre

o is the applied normal stress, in kilopascals;
Fy s the applied normal force, in kilonewtons;
A is the area-of.specimen, in square metres.

NOTE For wave-type structures [see Figure 2 b)], the representative width is used to calculate thel area of the
speg¢imen.

The| area of a cuspated or columnar sample shall be calculated by counting the number of contac} points in a
1,0 pi-width and length to determine the number of contact points in 1,0 m2. The area of specimen (4) is then
calculated using Equafion (2):

aNs 2)
NU
where
Ng is the number of contact points in the specimen;

N,

4 Is the number of contact points per square metre.

© 1SO 2008 — Al rights reserved 9
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Compressive creep strain, in percent, is calculated using Equation (3):

SCC =100 x (do — dx)/do

where

&y is the compressive creep strain, in percent;

dgy is the initial compressed thickness, in millimetres;

X

d. is the thickness under load, in millimetres, at time x.

Total comp
=10
where
e is
d, is
d, is
5.5 Test

The test rey
a) datedr
b) identifi
c) conditi
d) whethe
e) size of
f)  theinit

g) the stre

h) the mean thickness, in millimetres, the compressive creep strain (g..), in percent, and
ssive.strain (&), in percent, of the specimens at 1 h and 1000 h for each of the spec

compre
pressu

essive strain is calculated at each time interval using Equation (4):

) x (dl — dx)/dl

he total compressive strain, in percent;
he thickness under load, in millimetres, at time x;

he initial thickness, in millimetres, at 2 kPa.

report

ort shall include the following information:

eference to this part of ISO 25619, i.e. ISO 25619-1:2008;

tation of the sample according to ISO 10348, date of receipt and date of testing;
bning atmosphere;

r the test was carried out dry.orwith the specimen immersed in water;

the specimen and the initial thickness (d;) of the specimen at 2 kPa;

al compressed thickress (dy), in millimetres, under a load of x kPa;

ss levels used)in‘the test;

[€S]

the

i) any agreed deviation from the procedure;

NOTE 1

Some possible deviations are listed in Annex A.

j) any unusual behaviour, e.g. compressive creep collapse of the core structure;

@)

(4)

otal
fied

k) for cuspated or columnar geocomposite products, the number of points in contact with the loading plates;
for wave structures, the number of waves in contact with the loading plates;

I) a plot of the thickness (d) against log time (¢) for each specimen and each of the normal pressures used in
the test;

10
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m) a plot of total compressive strain (&) against log time (¢) for each specimen and each of the normal

NOT

pressures used;

E2 Figure B.1 shows a typical response.

n) a plot of compressive creep strain (s..) against log time (¢) for each of the pressures used in the test.

6

6.1

The)
load
forc

The)
cha
she

6.2

6.2.

Con
be U

The)
pne
how
sign

Mos
no f
forc
less
one

—Principte

eS.

nge in thickness and lateral displacement are recorded with time. The vertical compressive
Ar force are to be applied for a minimum period of 1 000 h, or for a longer.op shorter period by g

L

hpression testing equipment with a vertical travel greatef.than the nominal thickness of the spq

Lmatic system is used, the stress applied shall\be constant for the duration of the test. The loa

orces are applied to the specimen until the support is smoothly released [see Figure 5 b)]. Th
e can be applied simultaneously with the normal load or may be applied separately but comr

Combined normal and shear load method

geosynthetic specimen is placed on the fixed base of the compression testing equipment wi
ing plate and base plate both of sufficient roughness to permit the development of ‘any req

vertical compressive load and horizontal shear forces are applied to the gedsynthetic speci

Apparatus

Compression testing equipment.

sed. It shall be capable of sustaining the applied stress’'to within 1 % accuracy for the duration
compressive stress may be applied mechanically, pneumatically, or hydraulically. Where a

ever, shall be capable of applying the full magnitude of the vertical test load in one controlled
ificant impact, within a period of 60 s.

b

th an upper

uired shear

en and the
ad and the
greement.

cimen shall
of the test.

hydraulic or
ling device,
step, i.e. no

t systems use dead weights for the load which should be fully supported while being assemblgd such that

than 60 s after the application of the full normal compressive load. The horizontal force is to b
controlled step, i.e. na-significant impact, within a period of 3 min after application of the full pr

e horizontal
nencing not
e applied in
bssure.

© 1SO 2008 — All rights reserved
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Key

1 roughen
2

3 rollers (t
4

5 measuri
6 top plats
7 slope, S

bd surfaces

g devices (2 vertical, 2 horizontal)
(either free to move or fixed)
for =20 %, =11,3°)

QO QO O O O OO«
:5 73

a)

witness marks (to show that slip between plates and specimen does not take place)
b allow horizontal movement of bottom plate)
applied :I:ormal force

Figure 5 (continued)

12
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b)

vertical measuring device (single unit placed-Centrally)
horizontal measuring device (single unit ptaced centrally)
witness marks

metal top loading plate, rough surface (same size as specimen or larger)
metal base plate, rough surface(larger than top plate)
Specimen

steel rope

roll

weights on hanger

applied normal force

Appliedshear force

| oad\supported prior to starting.

Figure 5 — Typical loading arrangements for combined normal and shear loadings

The compression testing apparatus shall include a steel base plate and a steel top plate, one of which shall be
fixed and the other with freedom of movement in both the vertical and horizontal directions. The plates shall
have sufficient roughness to permit the development and transfer of the required shear forces, alternatively
the normal pressure can be rotated to produce a horizontal component. The top plate shall have dimensions
at least equal to those of the specimen and a thickness which will result in the application of a normal stress to
the specimen of not more than 2 kPa (see Figure 3).

It is important when using dead loads to apply the horizontal shear force in such a way that the line of action
of the horizontal load is in the same horizontal plane as the interface between the top plate and the specimen.

© 1SO 2008 — All rights reserved
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6.2.2 Specimen container.

If the specimen is to be immersed in water, a container to keep the specimen immersed and at a constant
temperature shall be used. The water level in the container shall cover the specimen, but the height of water

above the s

pecimen shall not exceed 25 mm.

6.2.3 Thickness measurement device.

A means of measuring the mean thickness of the specimen to an accuracy of 0,02 mm shall be used. Unless
measurements are taken

6.2.4 Shear measurement device.
A means oflmeasuring the shear displacements of the specimen to an accuracy of 0,02 mm shall be used.
6.2.5 Timer.

Time shall e recorded throughout the test period.

6.3 Proc

Measure th

After measyrring the initial thickness (d;) install the same specimen in'the compression testing equipment.

Ensure thaf]

Where indsg
required no
the shear Iqg
stresses sh

The norma
200 kPa an

g

N

NOTE
The shear f
A new speg

If a shear fq
shear force

edure

b initial thickness of the specimen in accordance with 1SQ:9863-1 using a normal stress of 2

the specimen is placed symmetrically on the base plate and covered with the top plate.

pendent loading for normal load and shearload are used, apply the load needed to give
rmal compressive stress in less than 60 s and the required shear stress in less than 3 min. W

Pa.

the
here

ad is achieved by the use of angled plates; the load needed to give the required normal and shear

buld be applied in less than 4 min.

stresses to be applied shall _include at least four of the following: 20 kPa, 50 kPa, 100
4 500 kPa, to an accuracy of %2 %.

bome possible deviations from’the method are listed in Annex A.
brce shall be equal 1020 % of the normal force.
imen is to be<used for each test; two specimens are to be tested at each of the specified stress

rce is not'enly applied along the machine direction, then further specimens shall be tested with
along the cross-machine direction of the specimen.

Pa,

—

he

Record the

thickness of the epnr\imnn and-the shear r‘lieplnr\nmnnf at the fnlln\ming time intervals after

the

application of the normal test stress:

4 min, 15 min, 30 min, 60 min;
2h,4h,8h, 24 h;

2d,4d,7d,14d,28d,42d.

The test may be terminated when the recorded thickness of the specimen is less than 10 % of the initial

thickness.

Repeat the

14

test on the other specimens. Carry out calculations as specified in 6.4.

© 1SO 2008 — All rights reserved
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Calculations
lied normal stress is calculated using Equation (5):

O :FN/A

where

o is the applied normal stress, in kilopascals;

Fy,_is the applied force. in kilonewtons:

®)

NOT
spe

The
1,0

A is the area of specimen, in square metres.

E For wave-type structures [see Figure 2 b)], the representative width is used to caleulate the
imen.
area of a cuspated or columnar sample shall be calculated by counting the-humber of contac

area of the

[ points in a

m width and length to determine the number of contact points in 1,0 m2. The-area of specimen (4) is then

calqulated using Equation (6):

A= ]]:/]—z (6)
whdre

Ng is the number of contact points in the specimen;

N, is the number of contact points per square metre.
Compressive creep strain is calculated using:Equation (7):

g = 100 x (dg — d,)ldy (7)
whqre

& is the compressive ¢reep strain, in percent;

dqy s the initial compressed thickness, in millimetres;

d, s the thickness under load, in millimetres, at time x.
Total compresSsive strain is calculated at each time interval using Equation (8):

&=100x (d; — d )d; (8)
where

¢ is the total compressive strain, in percent;

d, s the thickness, in millimetres, at time x;

d, s the initial thickness of the specimen, in millimetres, at 2 kPa.
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Calculate the shear stress applied to the specimen using Equation (9):

r=Fg/A

where

7 is the shear stress, in kilopascals;

is the applied shear force, in kilonewtons;

he area of the Qppr‘impn in square metres

9)

FS

A s
Calculate th

y=100
where:

y s

As is

d; is
6.5 Test

The test ref
a) datedr
b) identifi
c) conditi
d) whethe
e) size of
f)  the init

g) the stre

h) the mean thickness, in millimetres, the compressive creep strain (s,), in percent, and the
ssive-strain (), in percent, of the specimens at 1 h and 1000 h for each of the specified press

comprg
and sh

e shear strain using Equation (10):

he shear strain, in percent;
he displacement of one face relative to the other, in millimetres;

he initial thickness of the specimen, in millimetres.

report

ort shall include the following information:

eference to this part of ISO 25619, i.e. ISO 25619-1:2008;

ation of the sample according to ISO 10348, date of receipt and date of testing;
bning atmosphere;

r the test was carried out dry orwith the specimen immersed in water;
specimen and the initial thickness (d,) of the specimen at 2 kPa;

al compressed thickness (dj), in millimetres, under a load of x kPaj;

sses(o) and thesshear loads (7) used in the test;

parfoads (and, if appropriate, in both directions);

10)

otal
ires

i) any agreed deviation from the procedure;

NOTE 1 Some possible deviations are listed in Annex A.

i) any unusual behaviour, e.g. compressive creep collapse of the core or shear failure of the interface
between the filter and the core of the drainage geocomposite;

k) for cuspated or columnar geocomposite products, the number of points in contact with the loading plates;
for wave structures, the number of waves in contact with the loading plates;

I) a plot of the thickness (d) against log time (¢) for each specimen at each of the normal and shear loads

used in

16

the test;
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