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1 INTRODUCTION 
 
In their applications, the geotextiles (polymeric mate-
rials applied in many civil engineering structures) can 
be in contact with many agents capable of inducing 
unwanted changes in their physical, mechanical and 
hydraulic properties, affecting their performance. The 
most common physical and/or chemical degradation 
agents of geotextiles include liquids (like acids, alka-
lis, water, seawater or leachates), high temperatures, 
oxygen and weathering.  

The prolonged contact with liquids may provoke 
the extraction of chemical additives (such as stabilis-
ers) from the geotextiles. The liquids may also react 
with the polymeric chains of the geotextiles (for ex-
ample, by hydrolysis reactions) or can be absorbed by 
them (swelling may occur). 

Oxidation is one of the main causes for the degra-
dation of many polymers, including those typically 
used for manufacturing geotextiles. The oxidation 
process can be promoted by heat (thermo-oxidation) 
or by ultraviolet (UV) radiation (photo-oxidation). In 
the absence of UV radiation, the oxidation process 
usually occurs relatively slowly at room temperature. 
Nevertheless, the effects of oxidation induced by heat 
cannot be neglected when considering materials for 
use in civil engineering (which must, in many cases, 
perform functions over a long period of time). 

Polypropylene (PP) (polymer most used for man-
ufacturing geotextiles) has a relatively high resistance 

against many chemical species. However, it has a low 
resistance against oxidation and against UV radiation 
(making the use of PP materials more delicate in ap-
plications involving exposure to solar radiation). 

Geotextiles are covered by soil or liquids in most 
applications, being exposed to solar radiation (and to 
other weathering agents) only during the installation 
phase (usually a relatively short period of time). How-
ever, in some cases, they can be total or partially ex-
posed during longer periods of time. Chemical addi-
tives (such as UV stabilisers and/or antioxidants) are 
often added to the geotextiles for enhancing their re-
sistance against UV radiation and/or oxidation. 

In many applications, and for performing correctly 
their functions, the geotextiles have to maintain min-
imum values of certain key properties during a long 
period of time. Being impossible to determine their 
long-term behaviour before construction, it is neces-
sary to estimate their degradation over time. For that 
purpose, durability tests are often carried out in labor-
atory (under accelerated degradation conditions) or in 
field (under natural degradation conditions). 

This work evaluates the resistance of six PP geo-
textiles with different characteristics against physical 
and chemical degradation agents: action of acids and 
alkalis, hydrolysis, thermo-oxidation and weathering 
(both in laboratory and in field). Damage assessment 
was carried out by monitoring changes in the tensile 
behaviour of the geotextiles. 
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2 EXPERIMENTAL DESCRIPTION 

2.1 Geotextiles 

Six PP geotextiles with different structures (5 nonwo-
ven and 1 woven), masses per unit area and stabilisa-
tion packages were studied. The main characteristics 
of the geotextiles can be found in Table 1. 
 
Table 1. Main characteristics of the geotextiles _________________________________________________ 
Geotextile  Structure   μA* (g.m-2)   t** (mm)   _________________________________________________ 
A     Nonwoven   124 (13)   1.92 (0.10)   
B     Nonwoven   127 (7)    1.37 (0.05)  
C     Nonwoven   402 (30)   2.80 (0.11)  
D     Nonwoven   422 (16)   3.34 (0.17)   
E     Nonwoven   380 (14)   0.83 (0.03)  
F     Woven    221 (2)    1.26 (0.02)   _________________________________________________ 
(standard deviations in brackets) 
* μA – mass per unit area (EN ISO 9864, 2005) 
** t – thickness (EN ISO 9863-1, 2016) 

 
Among the nonwoven geotextiles (materials from dif-
ferent manufacturers), four were needle-punched (A-
D) and one was thermally bonded (E). According to 
the manufacturers, geotextiles B, D, E and F were 
protected against oxidation and against UV radiation 
(identity and amounts of stabilisers not revealed by 
the manufacturers). Geotextiles A and C had no 
chemical additives (100 % PP). The nonwoven geo-
textiles (A-E) were white, while the woven geotextile 
(F) was black. The sampling process was carried out 
according to EN ISO 9862 (2005). 

2.2 Durability tests 

2.2.1 Immersion in liquids 

The resistance of the geotextiles against liquids (ac-
ids, alkalis and hydrolysis) was evaluated according 
to EN 14030 (2001) (acids and alkalis) and EN 12447 
(2001) (hydrolysis). Table 2 summarizes the experi-
mental conditions of the immersion tests. These tests 
were carried out, in the dark, on a GFL thermostatic 
bath (model 1003). 
 
Table 2. Experimental conditions of the immersion tests __________________________________________________ 
Test     Degradation agent    Test conditions __________________________________________________ 
Acid     H2SO4 (0.025 mol.L-1)   60ºC, 3 days 
Alkaline   Ca(OH)2 (2.5 g.L-1)    60ºC, 3 days  
Hydrolysis   H2O         95ºC, 28 days __________________________________________________ 

2.2.2 Thermo-oxidation 

The thermo-oxidation tests were carried out accord-
ing to method A2 of EN ISO 13438 (2004). The tests 
consisted in exposing the geotextiles at 110 ºC in an 
oven (Heraeus Instruments, model T6120) with a 
normal oxygen atmosphere (21% of O2) and without 
forced air circulation. The exposure time was 28 days. 

2.2.3 Artificial weathering 

The exposure to artificial weathering (UV radiation 
and rain) was carried out in a laboratory weatherom-
eter (Q-Panel Lab Products, model QUV/spray). The 
UV radiation present in sunlight was simulated by 
fluorescent UVA-340 lamps. Rain was simulated by 
a water spray (water at room temperature). The geo-
textiles were exposed in the laboratory weatherome-
ter during 362 hours (about 15 days) to the following 
weathering cycle: 
- Step 1: UV radiation (5 hours, 50 ºC) 
- Step 2: Water spray (10 minutes, 5 L.min-1) 

(return to step 1) 
In the 362 test-hours, the geotextiles were exposed to 
about 70 weathering cycles (each cycle lasted for 5 
hours and 10 minutes). The irradiance during the UV 
step (total duration of 350 hours) was 0.68 W.m-2 at 
340 nm. The total UV (290-400 nm) radiant energy 
was 50 MJ.m-2 (value defined in EN 12224 2000). 

2.2.4 Natural weathering 

The geotextiles were exposed to natural weathering in 
Portugal. The exposure site was located at the latitude 
of 41º13’N and longitude of 8º39’W (49 m above sea 
level). The materials were installed on exposure racks 
orientated south with an inclination angle of 30º dur-
ing a maximum period of 12 months (samples were 
collected for characterisation after 6 and 12 months). 

The main climatological parameters of the expo-
sure site were continuously monitored during the ex-
posure (Table 3). The solar radiant energy was meas-
ured between 300 and 3000 nm, being necessary to 
estimate the UV radiant energy. EN 13362 (2013) and 
Greenwood et al. (2016) estimate UV radiant energy 
as being, respectively, 6-9 % and 5-10 % of the global 
solar radiant energy. Based on the previous intervals, 
the UV radiant energy was estimated as being 7.5 % 
of the global solar radiant energy (7.5 % is the mean 
value of the intervals presented in EN 13362 (2013) 
and Greenwood et al. (2016)). 
 
Table 3. Characterisation of the outdoor exposure site ______________________________________________ 
tExp  TExp   ETotal   EUV   R   RH  
(mo.)  (ºC)   (MJ.m-2) (MJ.m-2) (mm)  (%) ______________________________________________ 
6   13.6   1344   101   815  76.7  
12   17.8   5343   401   1094  77 .5 ______________________________________________ 
tExp – exposure time 
TExp – average air temperature 
ETotal – accumulated solar radiant energy (300-3000 nm) 
EUV – accumulated UV radiant energy (estimated) 
R – accumulated rainfall 
RH – average relative humidity 
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2.3 Damage evaluation 

The damage suffered by the geotextiles (in the dura-
bility tests) was evaluated by tensile tests according 
to EN 29073-3 (1992) (for the nonwoven geotextiles) 
and EN ISO 13934-1 (2013) (for the woven geotex-
tile) (Table 4). These tests were carried out in a Lloyd 
Instruments equipment (model LR 50K) fitted with a 
load cell of 5 kN (also from Lloyd Instruments). Dam-
age evaluation followed the general guidelines of EN 
12226 (2012). 

 
Table 4. Experimental conditions of the tensile tests __________________________________________________ 
Specimen width  Specimen length*  N**  Test speed __________________________________________________ 
50 mm     200 mm      5  100 mm.min-1 __________________________________________________ 
* length between grips 
** number of specimens 

 
The parameters obtained in the tensile tests (mean 
values of 5 specimens) included tensile strength (T, in 
kN.m-1) and elongation at maximum load (EML, in %). 
The tensile strength of the samples exposed to the du-
rability tests is also presented in terms of retained ten-
sile strength (TRes, in %), obtained according to Equa-
tion 1: 

TRes	= 
TExposed

TUnexposed
 ×	100 (1) 

where TUnexposed and TExposed represent, respectively, 
the tensile strength of the geotextiles before and after 
the durability tests. The tensile properties obtained for 
the unexposed (intact) samples of the geotextiles can 
be seen in Table 5. 
 
Table 5. Tensile properties of the geotextiles (unexposed) _______________________________________ 
Geotextile   T (kN.m-1)    EML (%) _______________________________________ 
A      4.13 (0.51)    90.0 (11.7) 
B      12.30 (0.72)   36.1 (2.9) 
C      19.58 (2.10)   76.8 (8.9) 
D      29.48 (1.15)   65.4 (1.5) 
E      25.52 (1.82)   38.9 (6.0) 
F      41.44 (1.00)   20.4 (1.2) _______________________________________ 
(standard deviations in brackets) 

 
 
3 RESULTS AND DISCUSSION 

3.1 Resistance to liquids 

The immersion of the PP geotextiles in water and in 
solutions of sulphuric acid and calcium hydroxide (in 
the conditions described in Table 2) did not cause vis-
ible changes in the materials. The absence of visible 
damage was accompanied by the inexistence of rele-
vant modifications in the tensile properties of the ge-
otextiles (Table 6). The materials, independently of 
their characteristics, had a good resistance against hy-
drolysis and against degradation in acid and alkaline 
medium. 
 
 

Table 6. Tensile properties of the geotextiles after immersion in 
H2SO4 0.025 mol.L-1, Ca(OH)2 2.5 g.L-1 and H2O ___________________________________________________ 
Geot.  Test    T (kN.m-1)   EML (%)   TRes (%) ___________________________________________________ 
   H2SO4   4.09 (0.64)   89.6 (12.5)  99.0 
A   Ca(OH)2  4.22 (0.56)   91.2 (10.4)  102.2 
   H2O    4.06 (0.62)   88.7 (9.3)  98.3 ___________________________________________________ 
   H2SO4   12.48 (0.65)  37.3 (2.4)  101.5 
B   Ca(OH)2  12.37 (0.85)  36.9 (3.1)  100.6 
   H2O    12.18 (0.95)  36.0 (3.6)  99.0 ___________________________________________________ 
   H2SO4   19.15 (1.33)  75.4 (7.8)  97.8 
C   Ca(OH)2  19.76 (1.89)  77.1 (9.2)  100.9 
   H2O    18.85 (2.28)  75.3 (4.5)  96.3 ___________________________________________________ 
   H2SO4   29.12 (0.95)  65.2 (1.3)  98.8 
D   Ca(OH)2  29.37 (1.21)  65.6 (1.7)  99.6 
   H2O    29.62 (0.87)  65.8 (1.4)  100.5 ___________________________________________________ 
   H2SO4   25.68 (1.93)  39.1 (5.8)  100.6 
E   Ca(OH)2  25.15 (1.42)  38.7 (6.3)  98.6 
   H2O    25.38 (1.51)  38.6 (5.9)  99.5 ___________________________________________________ 
   H2SO4   40.21 (0.72)  21.5 (0.4)  97.0 
F   Ca(OH)2  38.64 (1.23)  20.7 (0.7)  93.2 
   H2O    40.57 (1.08)  21.8 (0.9)  97.9 __________________________________________________ 
(standard deviations in brackets) 

3.2 Resistance to thermo-oxidation 

The geotextiles without stabilisers (A and C) acquired 
a yellow/brown colour (originally they were white) 
during the exposure to thermo-oxidation. In addition, 
they released high amounts of damaged fibres and 
could be easily transformed into small pieces or pow-
der (retained tensile strength of 0% after 11 days at 
110 ºC). This showed that, in the absence of proper 
stabilisation, the PP geotextiles have a poor resistance 
against thermo-oxidation. 

Contrarily to what happened for geotextiles A and 
C, geotextiles B, D, E and F presented no visible de-
fects after 28 days at 110 ºC, readily showing that the 
presence of chemical stabilisers resulted in a consid-
erable increase of the thermo-oxidative resistance of 
PP geotextiles. Table 7 presents the tensile properties 
of the geotextiles after the thermo-oxidation tests.  
 
Table 7. Tensile properties of the geotextiles after the exposure 
to thermo-oxidation ____________________________________________ 
Geotextile  T (kN.m-1)   EML (%)   TRes (%) ____________________________________________ 
A     0      -     0 
B     11.14 (0.77)  31.4 (1.6)  90.6 
C     0      -     0 
D     14.35 (1.34)  40.8 (1.7)  48.7 
E     27.04 (1.41)  32.4 (3.2)  106.0 
F     43.01 (1.52)  20.5 (0.9)  103.8 ____________________________________________ 
(standard deviations in brackets) 

 
The tensile strength of geotextiles B, E and F did 

not suffer very pronounced changes after exposure to 
thermo-oxidation (retained tensile strengths between 
90.6% and 106.0%). By contrast, slight reductions oc-
curred in the elongation at maximum load of geotex-
tiles B and E (no relevant changes were observed in 
the elongation at maximum load of geotextile F). The 
low deterioration of the tensile properties of geotex-
tiles B, E and F (when compared to geotextiles A and 
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C) shows that the oxidation process was significantly 
retarded by the presence of chemical stabilisers. 

Regarding geotextile D, a considerable reduction 
occurred in its tensile strength after thermo-oxidation 
(retained tensile strength of 48.7%). In addition, a re-
duction was also observed in its elongation at maxi-
mum load (from 65.4% to 40.8%). This showed that 
the stabilisation package present in geotextile D was 
not the most efficient (in comparison with the stabili-
sation packages present in geotextiles B, E and F) in 
protecting from the damage caused by thermo-oxida-
tion (it is worthy to remember that the compositions 
of the stabilisation packages were not revealed by the 
manufacturers). 

3.3 Resistance to artificial weathering 

Similarly to what happened during thermo-oxidation, 
the geotextiles A and C (100% PP) also did not resist 
to the weathering agents (UV radiation and rain) sim-
ulated in laboratory. Indeed, both materials were re-
duced to small pieces and/or powder (full destruction) 
after artificial weathering. However, and contrarily to 
what was observed during thermo-oxidation, no rele-
vant changes occurred in their colour. The complete 
degradation of geotextiles A and C showed that, as for 
thermo-oxidation, the unstabilised PP geotextiles also 
have a low resistance against photo-oxidation. 

By contrast, the stabilised geotextiles (B, D, E and 
F) were not completely destroyed during the exposure 
to artificial weathering. However, their tensile prop-
erties were, in some cases, highly affected (Table 8). 

 
Table 8. Tensile properties of the geotextiles after the exposure 
to artificial weathering ____________________________________________ 
Geotextile  T (kN.m-1)   EML (%)   TRes (%) ____________________________________________ 
A     0      -     0 
B     7.27 (1.56)   21.2 (3.3)  59.1 
C     0      -     0 
D     7.83 (0.99)   37.5 (2.4)  26.6 
E     24.89 (1.51)  30.3 (4.3)  97.5 
F     37.22 (0.90)  18.5 (0.6)  89.8 ____________________________________________ 
(standard deviations in brackets) 

 
The artificial weathering tests induced reductions in 
the tensile strength of geotextiles B, D and F. Yet, 
those reductions were distinct, being more significant 
for geotextile D (decrease of 73.4 %) and less relevant 
for geotextile F (decrease of only 10.2 %). It is worthy 
to mention that geotextile D was, among the stabilised 
geotextiles, the one with the worst behaviour during 
the exposure to thermo-oxidation (reduction of 
51.3 % in tensile strength). By contrast, the tensile 
strength of geotextile E remained practically un-
changed after the exposure to artificial weathering. 

Similarly to what happened for the tensile strength 
of most geotextiles, elongation at maximum load also 
decreased after exposure to artificial weathering. The 
most pronounced losses were observed in geotextile 

B (from 36.1 % to 21.2 %) and in geotextile D (from 
65.4 % to 37.5 %).  

The deterioration of the tensile properties of geo-
textiles B, D and F showed that even chemically sta-
bilised materials are not completely protected against 
weathering. However, the presence of stabilisers sig-
nificantly increased their weathering resistance. Thus, 
the stabilisation package has a key role in enhancing 
the resistance of PP geotextiles against photo-degra-
dation (among the weathering agents, UV radiation is 
considered the main responsible for degradation).  

3.4 Resistance to natural weathering 

3.4.1 Geotextiles without stabilisers 

The unstabilised geotextiles suffered relevant damage 
during the exposure to natural weathering. Indeed, af-
ter 12 months, geotextile A was completely destroyed 
and geotextile C was highly damaged (release of high 
amounts of broken fibres and reduction in thickness). 
The colour of the geotextiles (originally white) turned 
into grey due to the accumulation of small residues 
(dirt and dust) in the nonwoven structures. 

The outdoor exposure caused a decrease in the ten-
sile strength of geotextiles A and C (Table 9). Indeed, 
after 6 months, they had retained tensile strengths of, 
respectively, 67.8 % and 68.4 %. The increase of the 
exposure time to 12 months resulted in much more 
relevant reductions in tensile strength: retained tensile 
strengths of 0% for geotextile A (full destruction) and 
of 8.7 % for geotextile C (near full destruction). The 
reductions in tensile strength were similar for geotex-
tiles A and C, independently of their masses per unit 
area (124 and 402 g.m-2, respectively). 
 
Table 9. Tensile properties of the geotextiles after the exposure 
to natural weathering ___________________________________________________ 
Geot.  tExp (mo.)  T (kN.m-1)   EML (%)   TRes (%) ___________________________________________________ 
A   6     2.80 (0.45)   54.0 (4.1)  67.8 
   12     0      -     0 ___________________________________________________ 
B   6     11.23 (1.74)  29.0 (1.7)  91.3 
   12     8.50 (1.45)   23.0 (4.2)  69.1 ___________________________________________________ 
C   6     13.39 (1.21)  48.4 (3.4)  68.4 
   12     1.70 (0.29)   26.8 (2.2)  8.7 ___________________________________________________ 
D   6     16.63 (1.36)  41.9 (1.9)  56.4 
   12     10.51 (0.99)  37.7 (1.6)  35.7 ___________________________________________________ 
E   6     24.76 (1.95)  34.6 (3.7)  97.0 
   12     21.51 (1.48)  23.1 (1.6)  84.3 ___________________________________________________ 
F   6     35.17 (0.93)  18.1 (0.6)  84.9 
   12     26.05 (0.83)  13.3 (0.5)  62.9 __________________________________________________ 
(standard deviations in brackets) 

 
Following the changes occurred in tensile strength, 
the outdoor exposure also caused relevant reductions 
in the elongation at maximum load of the geotextiles. 
For example, in geotextile C, elongation at maximum 
load decreased from 76.8 % to 48.4 % (after 6 
months) and to 26.8 % (after 12 months). 
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The resistance of geotextiles A and C against natural 
weathering was relatively poor. Indeed, an exposure 
during a few months outdoors was capable of induc-
ing much relevant damage in both materials. This 
way, and to improve the weathering resistance of PP 
geotextiles, UV stabilisers must be added to their 
compositions. The use of unstabilised PP geotextiles 
is not recommended under any circumstances (even 
in applications where the exposure to solar radiation 
is not expected).  

3.4.2 Geotextiles with stabilisers 

The stabilised geotextiles had no visible damage after 
12 months of natural weathering. Similarly to geotex-
tiles A and C, geotextiles B, D and E become grey due 
to the accumulation of small residues in their nonwo-
ven structures. The colour of geotextile F (black) re-
mained practically unchanged during the outdoor ex-
posure. Despite the inexistence of visible damage in 
geotextiles B, D, E and F, relevant changes occurred 
in their tensile properties during the exposure to nat-
ural weathering (Table 9).  

The outdoor exposure caused some important re-
ductions in the tensile strength of the stabilised geo-
textiles. After 6 months, the highest reduction was ob-
served for geotextile D (the stabilised geotextile with 
lower resistance to the weathering agents simulated in 
laboratory). It is worthy to mention that the retained 
tensile strength of geotextile D (56.4 %) was even 
lower than the retained tensile strengths of the unsta-
bilised geotextiles. After the same exposure period, 
geotextiles B, E and F still had relatively high re-
tained tensile strengths (between 84.9 % and 97.0 %). 

The increase of the exposure time to 12 months led 
to additional reductions in the tensile strength of the 
stabilised geotextiles. After 12 months, geotextile D 
remained the most damaged (retained tensile strength 
of 35.7 %). However, the losses occurred in the ten-
sile strength of geotextiles B and F were now more 
relevant (reductions of, respectively, 30.9 % and 
37.1 %). The geotextile with the highest weathering 
resistance was geotextile E, still having 84.3% of re-
tained tensile strength after 12 months. It is worthy to 
remember that geotextile E had also the highest re-
sistance against artificial weathering. 

The elongation at maximum load of geotextiles B, 
D, E and F also decreased after the exposure to natural 
weathering. The increase of the exposure time led to 
more pronounced reductions. 

The results showed that the tensile behaviour of PP 
geotextiles can suffer relevant changes (deterioration 
of tensile properties) when the materials are exposed 
to weathering. Therefore, and whenever possible, it is 
important to avoid an extended exposure of the geo-
textiles to weathering, reducing the exposure time to 
the minimum period necessary for the installation on 
site of the materials. 
 

3.4.3 Artificial vs. natural weathering 

The results obtained outdoors (under natural degrada-
tion conditions) were, in general, in accordance with 
the predictions obtained in laboratory. Indeed, geo-
textiles A and C (unstabilised) were the least resistant 
against natural weathering and geotextile E was the 
most resistant. 

Regarding the unstabilised geotextiles, 12 months 
outdoors (retained tensile strengths of 0 % and 8.7 %, 
respectively, for geotextiles A and C) caused a reduc-
tion in tensile strength similar to 15 days in the labor-
atory weatherometer (retained tensile strength of 0 % 
for both geotextiles). 

The reductions observed in the tensile strength of 
geotextiles B and D after 12 months outdoors (esti-
mated UV radiant energy of 401 MJ.m-2) (retained 
tensile strengths of, respectively, 69.1 % and 35.7 %) 
were lower than those induced by the laboratory ex-
posure to 50 MJ.m-2 of UV radiation (retained tensile 
strengths of 59.1 % and 26.6 %, respectively). There-
fore, and despite the significant lower UV radiant en-
ergy, about 15 days in laboratory induced more dam-
age to geotextiles B and D than 12 months outdoors. 
The occurrence of greater degradation in laboratory 
can be explained by the higher exposure temperature 
(50 ºC), which resulted in the acceleration of the deg-
radation process (the outdoor tests were performed at 
substantially lower temperatures – Table 3). In addi-
tion, the small residues (dirt and dust) accumulated in 
the nonwoven structures during the outdoor exposure 
may have retarded the degradation process by protect-
ing the PP fibres from direct exposure to sunlight. 

The acceleration of the degradation process by the 
increase in temperature can also be seen by analysing 
the results obtained for geotextiles A and C. Indeed, 
outdoors it was necessary the exposure to a higher UV 
radiant energy (401 MJ.m-2) to cause similar damage 
to that occurred in laboratory (UV radiant energy of 
50 MJ.m-2). An identical analysis with the results ob-
tained after 6 months outdoors showed that, although 
the UV radiant energy (estimated in 101 MJ.m-2) was 
twice that in the weatherometer, geotextiles A and C 
still had relatively high retained tensile strengths (re-
spectively, 67.8 % and 68.4 %). 

It is also important to mention that geotextile F was 
more resistant against artificial weathering than geo-
textile B (retained tensile strengths of, respectively, 
89.8 % and 59.1 %). However, this greater resistance 
of geotextile F was not observed under natural degra-
dation conditions. Indeed, after 12 months outdoors, 
geotextiles F and B had retained tensile strengths of 
62.1 % and 69.1 %, respectively. This difference in 
the laboratory and outdoor degradation of geotextiles 
F and B may be related with their colours (respec-
tively, black and white), which implies that the out-
door degradation process has occurred at higher tem-
perature in geotextile F than in geotextile B (the 
degradation process can be accelerated by an increase 
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in temperature). By contrast, the laboratory degrada-
tion process of geotextiles F and B occurred at the 
same temperature (50 ºC), independently of their col-
our. 
 
 
4 CONCLUSIONS 
 
The tensile behaviour of six PP geotextiles did not 
suffer relevant changes after immersion in liquids ac-
cording to EN 14030 (2001) and to EN 12447 (2001), 
independently of their structure, mass per unit area 
and the presence, or not, of chemical stabilisers. 

The exposure to thermo-oxidation tended to have 
a low impact on the tensile behaviour of the stabilised 
geotextiles (exception for geotextile D). By contrast, 
it caused the total destruction of the unstabilised geo-
textiles. Therefore, the resistance of PP geotextiles 
against thermo-oxidation can be highly enhanced by 
the action of chemical stabilisers. 

The exposure to weathering (under accelerated and 
natural conditions) provoked relevant changes in the 
tensile properties of most PP geotextiles: reductions 
in tensile strength and elongation at maximum load. 
These reductions depended on the presence, or not, of 
chemical stabilisers in the geotextiles, being the un-
stabilised ones much more affected than the stabilised 
ones (complete destruction, or close to it, for the un-
stabilised geotextiles). The deterioration of the tensile 
behaviour of the stabilised geotextiles showed that the 
presence of stabilisers only retarded the degradation 
process, not ensuring a full protection against weath-
ering. 
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