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1. Scope

1.1 This test method covers the determination of the dete-
rioration in tensibe sirength of geotestiles by exposure o Kenon
are rdation, moisture, and heat.

1.2 The light and waler exposure apparatus employs a
xenon arc light source,

1.3 The values stated in either 51 units or inch-pound units
are to be regarded separately as standard. The values stated in
each sysiem may not be exact equivalenis; therefore, each
syatem shall be used independently of the other, Combining
values from the two systems may resull in nonconformance
with the standard.

1.4 This standand does o parport To address all of the
sfety concerns, i ony, associated with is onse, N1 ois the
responsibility of the wser of this standard to establish appro-
pricte safery, health, and environmental practices and derer-
nine the applicability of regulatory [imilalions prior e use,

1.5 This infernational slandard was developed in occors
dence with internativeally recognized principles on standand-
ization established in the Decision on Principles for the
Development of nternational Standards, Cuides and Recom-
miertdarions fssued by the World Trade Organization Technical
Barriers fo Trade (TBT) Conunintee.

2. Referenced Documents

2.1 ASTM Standards:*

2123 Terminology Belating o Textles

D189E Practice for Sampling of Plastics (Withdrawn 1908)"
44349 Terminology for Creosynthetics

"This test method = under the jurisdiction of ASTM Commitice D33 on
Creosynibetics and = B dirgd responsibality of Subccemmites D35.02 on Fade-
moe Propermies.

Currenl editicn approved June 1. 1018 Published June 2B, Ornginally
spproved in 1984, L previous edivion sppeoved in 2004 as DES3SATEEA5M - 14
Dm0: 10 ) SRVIMERSS_TASEM- AR IR

! For referesced ASTM susdands, vish che ASTM websile, waw.asim OF,
comitact ASTM Cusiomer Sorvice ol service® asimoorg. For Ananal Sook of ASTM
Hrangdurdy volume informaisan, relier e B standsnl s [ 5 Y uge an
the ASTM wehsite.

"The lasal apprived version of his hissorical aandand s relerenced on
WIS 00,

5035 Test Method for Breaking Force and Elongabion of
Textile Fabrics (Sirip Method)

E&D1 Practice for Conducting an Interlaboratory Study 1o
Determine the Precision of a Test Method

Gl 13 Terminology Belating o Matural and Arificial Weath-
ering Tests of Monmetallic Materials

Cild1 Guide for Addressing Variability in Exposure Testing
of Monmetallic Materials

G151 Pracuce for Exposing Monmetallic Materials in Accel-
crated Test Devices that Use Laboratory Light Sources

(il 55 Practice for Operating Xenon Arc Light Apparatus for
Exposure of Mon-Metallic Materials

A Terminalogy

31 Definitions of Terms Specific o This Standard:

311 geotevrile—any permeable extile material used with
foundation, soil, rock, eamh, or any other geotechnical
engineering-reloted  material that s an integral pant of a
manmade product, structure, or sysbem,

3.2 Defiminons:

3.2.1 For definitions of other textile terms used in this test
method, refer o Terminology I¥23; for geotextile terms, refer
o Terminology D439,

3.2.2 The definitions given in Terminology G113 are appli-
cable to this standard,

4. Summary of Test Method

4.1 Five specimens of a gestexiile for the machine direction
and for the cross-machine direction are exposed ina xenon arc
device for each of the following times: [ {control specimens],
150, 3060, and 300 h. The exposure consists of 120-min cycles
as Tollows: 90 min of Light only at 65 = 3 °C uninsulated black
panel temperature and 50 2 10 % relaive homidity, followed
by 30 min of hight plus water spray. (See MNote 3.)

4.2 After each exposure period, the specimens are subjected
to & cut or ravel sirip tensile test. The average breaking strengih
in gach direction is compared with the average breaking
strength in each direction of the control specimens, The percent
strength retained 15 plotted versus exposure period to produce
a degradation curve for the specimens from each direction.

Copyight © ASTM imematenal, 100 Bam Hator Déve, PO Boe CTO0, Wasi Consfahockan, PA TR28-2050. Unied Suales
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5. Significance and Use

5.1 This method is intended o induce property changes
prsociated with end-use conditions, including the effects of
sodar radiation, moisture, and heat. The exposure used 15 not
intended to simulaie the detertorntion coused by localized
weather phenomena such as atmospheric pollution, biological
attack, and salt waler exposure.

5.2 The relution between tme to fulure inoan exposure
conducted in accordance with this test method and service lite
in & specific outdoor environment requires determination of an
acceleration Factor, os defined in Terminology GII3. The
peceleration Toctor 15 motenal dependent and 5 only valid of i
is based on data from a sufficient number of separaie extenior
and laboratory-accelerated exposures so that the results used to
relate times 1o failure in each exposure can be analyzed using
statistical methods,

Mo | =—An examphe of o statistical analysas using multiple laborabory
ungl exterior exposures 1o calculate an acceleration factor is described by
1. A, Simms." See Practice G151 for more information and sdditionul
cautions abowl the wse of accelemtion factors,

5.2.1 The deterioration curve obtained from the resulis of
this test method enables the vser to determine the tendency of
a geodextile o deteriorate when exposed to xenon arc radiation,
water, and heat.

5.3 Vapation in resulis may be expected when operating
conditions are vared within the sccepied limits of this test
mcthod, Tts intended vse is a5 a gualitative assessment of the
presence of uliraviolet inhibitors, and comparizon of that
influence between products, However, no inference o the time
of stability should be implied by the est results w the relation
between time duration and outdoor exposure.

Mo 2—Information oo sources of variability and on sirategies for
abdressing varabiliy i the design, caecution. and dawa analysis of
laboratory -accelermed exposure bests is found in Guide G141,

330 IF it becomes necessary for the purchaser and seller o
use this test method for acceptance testing, the statistical bias,
if any, berween the purchaser’s and seller’s laboratories should
be determined. Such companson is based on specimens ran-
domly drawn from the sample of geotextile being evaluated.

5.3.2 In such cases, at a minimum, the wo parties showld
take a group of test specimens which are as homogeneous as
possible, and which are from a Lot of material of the wype in
question. The test specimens should then be randomly assigned
in equal numbers to each laboratory for testing. The average
resulis from ithe two laboraiories should be compared using
Student’s r-1est for unpaired data and an acceplable probability
level chosen by the two parties before the testing stared. I o
bias 1% found, either its cause must be found and comected, or
the purchaser and the supplicr must agree o interpret fulure
test results in the light of the known bias.

f. Apparaius

6.1 Xenon Arc Apparafus, with daylight filiers conforming
to Practices G131 and G135,

A Simms, ). A, Sowrsal of Coanmgs Teclnology, Vol S0, 1987, pp. 453-33.

(=]

Mot I—Previous versions of this sandand relerenced Practice G226,
which describes specilic equipment desagns of venon an: devices. Pracisce
G2b has been replaced by Practice G151, which pives performanos
criteria for all devices that wse laboratory light sources, plus Practioe
(1135, which gives reguirements for exposure of nonmetallic malerials in
xemon are devices,

fi.1.1 The apparatus must be capable of exposing the speci-
mens to cycles of light only, followed by light and moisture as
Waler Spray.

6.2 Srength Testing Apparanus, conforming o that de-
seribed for a 2-in. cul or ravel sirp test, as descabed in Test
Method DS035.

7. Bampling

1.1 Lot Sample—As a bt sample for acceplance testing, take
at random the number of rolls of fabnc directed 0 an
applicable material specification or other agreement between
the purchaser and the supplicr. Consider rolls of fabric to be the
primary sampling units. If the specification requires sampling
during manufaciure, select the rolls for the ot sample st
uniformly spoced tume intervals throughout the production
period.

Mote 4—An adequate specilbcalion, of olber agrecment between the
purchaser and the suppher, requires [aking o acoounl the vanabiliy
between molls of fabric amnd between specimens friem o swalch from a mll
of fabric, so as o provide o sampling plan with o meaningful producer’s
risk, consumer’s risk. acceplable quality bevel, and limiting quality level.

1.2 Laboratory Sample—Tuke for the laboraiory sample o
sample extending the full width of the fabric of sufficient
length along the selvage from each sample roll such that the
requirements of B, | are mel. The sample shall exclude material
from the outer wrap of the roll or the inner wrap around the
core, unless the sample is taken at the production site, af which
pevint inmer and outer wrap material may be used.

8. Specimen Preparation

8.1 Take wwo 1-m’ portions from the laboratory sample.
Each shall be no closer o the selvage than one-tenth the samiple
width. One is 10 be used for machine direction specimens, the
other for cross-machine direction specimens,

Mo 5—3Since the thickness of o specimen may markedly affect west
resulis, thickness of the replicase specimens shall be within = 100% of the
nominal dimensions. This s especially imponast whes mechamical
propenies are being investigaed.

8.2 Use ihe template illusieated in Fig, | oo identify potential
specimens from which the actual specimens are drawn, To
select these actual specimens, randomly draw 20 specimens
from hoth the machine and cross directions measuring 50 by
150 mm [2 by 6 in.] from the 1-m” portions of each laboratory
sample, as directed in Practice DVB9E,

Mome fi—Im the even thar molber grips are used 1o hold the specimens in
the wensibe testing maching, specimens must be longer than the | 50-num
lemgih specified. They shall be of sufficiem bengih 10 ensure proper
gripping. The portions of the specimens may be rolled w0 sccommodane
placement in the weathering device. See Figs, 2 aml 3 for placement ol
specimens i a wealhering devioe. Please nole that tbe mlled porsons of
the specimens shall be protecied from exposure 1o the radistion while in
i westhering device,
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9. Procedure

9.1 Operate the xenon arc test apparaius as directed in
Practices G131 and G155, Expose test specimens o the
following cycle: 90 min of light only a 65 2 3°C
[149 * 5 °F] wninsulated black panel temperature and
S0 = 10 % relative humidity, followed by 300 min of light and
WICT SpTay.

Mote T—Immersion in water during exposune w Hght is ome of ihe
miethols specaled m Practices G151 amd C01355 for providing moisiane 1o
specimens. 1 can be substitueed for waler spray i eguivalency s
demonsirated, or the geolesile will be immersed o owaler im its lmal
imsdallation.

Mom B=The * valuwes are the maximum allowed operational fueciea-
tioms shoul the set poimts. IF the operational fuctuations are grester tham
the maximum allvwable afier the equipmeni is stobilized, discontinue the
tesi and correct the cause of the problem hefore condinwing.

0.1.1 Unless otherwise specified, set the level of irmadiance
al the control point o produce 0,35 WiAm*-nm) s 340 nm
maintained at (.02 WAm -nm). If the exposure device is not
equipped with irradiance control, follow the device manufac-
turer's recommendations w produce this imadiance, For the
equivialent 300 w 400 nm or 300 w 300 om broad band
irmadiances and tolerances, consult the manufscturer for the
specification.

Mote S—Practice G133 does mol specily a panbcular iradiance level.
Warious oplions are Hsied m Table X301 of the appendis in Practice G155,
However, as the historical reconds of pesting ol geotexnles are based on (he

irradiance of (.35 Wim fnm al 240 am, this shall ke the standard For Test
Methoa D4155T4355M.

0.2 Randomly assign five specimens for each direction from
each laboratory sample o eoch of the following exposure
times: O {unexposed), 150, 300, and 500 clock hours. Place 15
specimens from each direction from each laboratory sample in
the apparatus, such that the side most likely 10 solar radiation
will be exposed o radiation in the apparatus,

9.3 Rotate the positions of the specimens in accordance with
Practice (il 33.

0.4 Al the end of each exposure tme, remove the appropri-
ate five specimens for each direction for cul or ravel strip
tensile iesting.

D4355/D4355M - 14 (2018)

Mome [—5Specimens should nol be emoved from the eaposne
apparatus for more than 24 b and then retumed for additsonal est, sinoe
this does mid produce the same resulls on some maberials as lesls un
wilthoul this type of interruption. Feport the elapsed tme for any
specimens for which exposure was inlemapted for mone than 24 b

0.5 Determine the breaking sirengith in kilonewions per
metre [pounds-lforce per inch] of Gve unesposed (control)
specimens and five exposed specimens from each exposure
time interval, for each direction, from each laboratory sample,
a5 directed in Test Method D3035 using a 2-in. width strip,
excepl, a CRE or a CET-1vpe testing machine shall be operated
al 305 & 10 mm [12 * V5 in] unbess specified otherwise, The
distance between clamps shall be 75 £ | mm [3 £ 0,05 in.).
There may be no overall corelation between the resulis
obigined with the CRE machine and the CRT machine.
Consequently, these two breaking load esters cannot be used
interchangeably. In case of controversy, the CRE method shall

prevail.
10. Calculation

10.1 Calculate the average breaking strength for all exposed
and unexposed (control) specimens for cach direction.

10,2 Calculate the percent loss of strength from the unex-
posed specimens for the average resulis of each exposure me
for each direction.

10.3 For the groups of five specimens from the unexposed
specimens and the specimens exposed an various times, calcu-
late the standard deviation and coefficient of variation for the
sirip lensile strength.

11. Repaort

1.1 The test report shall include the following information:

11.0.1 That the tests were mude as directed in Test Method
D355 3550

112 A full description of the specimens and their origin,

L3 Any full details of sampling not included in Section
[

11.1.4 Any details of specimen preparation not included in
Section .

1115 Type and model of exposure device and light source.

1.6 Type and age of filters at the beginning of the
exposure and whether the Gliers where changed duning expo-
SUrE.

1.1.7 If required, irradiance in WAm™-nm), or radiant
exposure in Jm®, a1 the sample plane and the wavelength
region in which the measurements were made.

1LL7.0 Do not report irradiance or rodiont exposure unless
direct mepsurements were made dunng exposure.

1118 Type of black or white panel thermometer, or both if
vaed, and exact position of the thermometer if not located on
the =pecimen plane,

1119 Description of specimen repositioning, if used.

111,100 Exposure periods and the elapsed time for any
specimens for which the exposure was interrupied for mone
than 24 h.

1LLIT The total exposure times, along with the total
radiant exposure (irradiance x tme of exposure) af respective
clock hour intervals, and the number of cycles as defined in
g1
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FIa, 2 Roller Grip Specimen Ready for Placement in Weathering Device

1112 A listing of the fest resulis for the unexposed
ieontrol) and for esch exposure tme, Tor the machine and
cross-machine  direction, consisting ol mdividoal  breaking
strength test resulis, ther average, and ther standord deviation
and coeflicient of variation,

111,13 A listing of the percent of the average unesposed
(control) strength retained for each exposure time for esch
chrecion.

111,14 A plot of average breaking strength versus exposure
time for each direction.

12. Precision and Bias

12.1 Precizion

1 2.1, An interlaborsiory
study of Test Method D4355 was performed in 2003, The
design of the expenment, simular to that of Practice 6%, and
a within-between analyzer of the data, are available from
ASTM. In this study, there were five laboraiones participating
in the round-robin siudy, Four different geotexiiles were

| Fereriaboraroery Test Program

ilized: a 4 -.1.-'.":.|_: heat-bonded non-woven (Material 1), a
7.8-0zivd” spun-bonded non-woven (Material 2), a 12-ozfyd”
necdle-punched non-woven (Matenal 3), and a =hit Alm woven
{Material 4). The numbers used in the precision stalement are
hased on the percentage of srength retained afier exposure

12,1.2 95 % Repearability Linir—The 95 % confidence re
pestability limits for the four matedals are lisied in the
followimg tuble.

Standand Daviaton

Walenal n"'ll‘fl'_’:l"':"::'l" of Aepeatabiity
Limit [5,)
i 450% 1654 %
a2 TA% 28 %
3 1% 83%
4 8.1 % 28%

12.1.3 95 % Reproducibility Limds { Between Laboratory)
The 95 % confidence reproducibility limits for the four mate-
rials are listed in the following table

andi al
Raproducbility Shandusd Devisdon

Maters Lirest (Rl ol Plapraduabibty
mabia Limit {5,
1 BT % 281 %
z 180 % B.4%
3 1% 18.3 %
4 104 % 3T

12.2 Bigs—The procedure in this test method has no bios
because the value of that property can only be defined in icrms
of a tesi method,

13 Keywords

13,1 accelerated weathering: degradation; deterioration;

geotextiles; solar radhation; xenon arc
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‘ifhan placing specimans 10 be esied using roller grips in waathering devica, tha roled area in the camp nesds 1o be probeched rom exposcrn 10 mdiation o avoid
dagradation of fis ama (588 amow)

FIG. 3 Roller Grip Specimen in Weathering Device
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