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Geosynthetics - Guidelines for the assessment of durability

Contents Page
0T =T o vi
1 £ T o - 1
2 Normative referenCes ... 1
3 Terms, definitions, symbols and abbreviated terms ............cccovcmririi e 1
31 Terms and definitioNS ..o 1
3.2 L0 1] o e PSS 1
3.3 Abbreviated items ... ———————————————————————— 2
4 Generalized ProCeduUre ... e ann e e nnnns 3
4.1 L Yo 11T o) 3
4.2 Available and required Properties ... ——— 4
421 Condition of acceptability ........c..ccccoiriiiminin s ————————— 4
4.2.2 Development of the required and available properties with time ..........c.ccocoeiiociiiins 5
4.3 DeSIgN [Ife .o —————— 6
4.4 LT T e 110 T e T 1 =Y S 6
4.5 End of life (FUNCLION) ...t s e e s s nmn e s e e 7
4.6 D LB = o T 13 4T3 (T 7
5 Constituents of geoSYyNthetiCs .........oiiiciiiiiii e s 7
5.1 Types Of gEOSYNLhELIC ....cooiiiiiiiiccrrer s e e e e s s s mnn e e e e e sannnn 7
5.1.1 Polymeric durability considerations ...........ccccociiiinnnsi 7
51.2 LT 01 =3 Q| = 8
5.1.3 Geosynthetic barriers or polymeric and bituminous geosynthetic barriers ............cccccerneeen. 8
5.1.4 3= E O 8
5.1.5 L= o T | T 9
5.1.6 7= 0§ =1 S 9
51.7 7= o =Y | 9
5.1.8 L= o) 1 1 T 1 9
5.1.9 €T o Xo 0T 0T o T X-T1 {3 PSP 9
5.1.10 7= o o - o 9
5.2 Lo TAVA T LU= 1IN oo}V 1 01T g 7 o = 9
5.21 (7= T - S 9
5.2.2 Polypropylene (PP) ... 9
5.2.3 Flexible polypropylene (fPP) ... s 10
5.24 Polyethylene (PE) ...t s s s e s 10
5.2.5 Polyesters (i.e. PET, PEN) ...t s s s snne s 10
5.2.6 Polyvinyl chloride (PVC) ...t s s s sss s s sss s ssssss s ssssane s 10
5.2.7 POlyamides (PA) .....iiiiiiiiiccieciier s sss s e e e s s s ss s ssms e s e e s e s sa s smn e e e e e e e sa s smnnn e e e eesan s nnaeenenannnnnnnne 10
5.2.8 Ethylene propylene diene monomer (EPDM) ........cooiiiciiimmimmiiinssccsssceee s s ss s ssssssess e s sssnsssssmenes 10
5.2.9 Ethylene interpolymer alloy (EIA) ......cccooiimiiiiiicccecerrr s ssssssssesrs s s s s s s ssssse s e e s essssssssmms s s e s essnssnnnns 1
5.2.10 Chlorinated polyethylene (CPE) .......ccccccoriiiiiiiiiccssssmere s sssssssssssse s s s s ssssssssssss s e s s ssssssssnsssssssssssannns 1
5.2.11 Chlorosulfonated polyethylene (CSPE) .......cccccccccmimiiiiissccsssscrres s ssssssssssssse s s ssssssssssmsssssssssssssnnns 1
5.2.12 T 0T 0 1= T (1 11
5.2.13 = T3 e 11
5.2.14 Polyvinyl @alcoOROl (PVA) ... s s s s s s s s s ns e s mne s 12
5.2.15 POlyStyrene (PS) .. 12
5.3 Manufacturing ProCeSS .......ccciiiiiiiriinii i 12
5.3.1 7= T - 12
5.3.2 €T 01 =3 Q| =T 12



5.3.3
5.3.4
5.3.5
5.3.6
5.3.7
5.3.8
5.4

5.5

5.5.1
5.5.2
5.5.3
5.5.4
5.5.5
5.5.6
5.5.7
5.5.8
5.5.9

6.1

6.2

6.3

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6

7.1
7.2
7.21
7.2.2
7.23
7.3

8.1

8.11
8.1.2
8.2

8.21
8.2.2
8.2.3
8.24
8.25
8.2.6
8.3

8.3.1
8.3.2
8.4

8.5

8.5.1
8.5.2
8.5.3

Geosynthetic barriers ... ———————————— 14
£ =T o T T T 14
7= 0§ =1 15
(€T 0T o0 0T o o X= 1 =T N 15
=Y 0T o =] | L= 15
L= OSSR 15
Recycled and reworked materials ... s 15
Additives, stabilizers, fillers and reinforcement SCriMs .......cccccciiiiiiiirccci s 16
L= o 1= TN 16
ANLIOXIAANES ... 16
ACIA SCAVENQGEIS ... ssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssnsns 16
Metal ion deactivators ... ———— 16
UV StabiliZers ... s mn e nmn e 16
g B o3 T o2 2= 17
T o =T 17
T =T = LI 111 17
KT 1 1T 17
Environmental factors that may lead to degradation .........ccccceiiiicccimir s 17
The environment above ground ..............eeemeeemeneneeennnennnnnsnsnsnsnssss s sssssssssssssssssssssssnsnns 17
The environment below ground ... snnnnnas 18
Chemical and biological effects on a geosynthetic .........cccccccmrimiiiicccccirrn s 19
L= o 1= TN 19
Hydrolysis of PET and PA ...t s s s s s 19
Oxidation of PE and PP ... s 20
Biochemical attack ... e 20
Chemical effects on other geosynthetic barriers .......c.ccccvvvcminiisni 20
Effects of load and mechanical damage ...........cccciriiimiinii e ————— 22
Tensile load: creep and CreepP-rUPLUIe ... s mmn s 22
Synergy of tensile load with environmental effects (environmental stress cracking) ......... 22
Effect of mechanical load on weathering and oxidation ............cccccvimririiiccccccsecrre e 23
Loading during installation: mechanical damage ........cccccccociiiiirincnnrnnnnsnnr 23
Normal pressure: compressive creep and penetration ... —————— 23
Abrasion and dynamic 10ading .........ccceeeeeimmmmmmmmmmmmmmmmmmenneenennnnnnnsnsssnsnsssssnssssssssssssssssssssssssssssnnnnas 23
Evidence of the durability of geosynthetics .........cccoccmiiiiiiiic 24
[ 53 doT g To=1 I L=AVZ=Y U o 4 1= o | 24
Empirical evidence of durability from geosynthetics extracted from the soil ...................... 24
L= 0 =3 Q| = 24
Geosynthetic barriers ... ———————— 25
L= o T T T 27
£ 400 - 1 /SN 28
Procedure for assessment of durability ...........ccccccmmmiiiicccicri e ——— 28
INErOAUCEION ... 28
[\ L=T=T I8 0 g == {5 ' S 28
Scope of durability assessment .........ccccciiiiiiin e ——————— 28
g o T o= o T 29
1 1= o - 29
Function and application ... e 29
N 7T e T4 =T o 29
Mechanism of degradation ... 30
D L= T |0 N T = S 30
The "end-of-life™ CrterioN ... e s 30
Degradation during storage and installation ... 31
A4 == Y = ] 3V 31
1V T=Y 3 0 = T T o= 1 I £= g T Vo - 31
Short- and medium-term applications of up to 25 years .......ccccccceiriricccimrere s 32
Assessment of long-term durability ...........cccocviiiiri i ——————— 32
(7= T - 32
Index test for long-term durability of polyester geosynthetics ........cccccevcmiiiiicnniicicnnincien, 33
Evidence from SEIrVICe ... s e e e 33



8.54 Accelerated testing ... ———————————————— 34
8.6 Prediction of durability ...........cccccciiiiii i ————— 37
8.6.1 Statement of the durability ..........cccciiiiiiinni e ——————— 37
8.6.2 Level of confidence ... ——————— 37
8.7 Planning for future inSPection ..o —————— 37
=1 o7 [T Yo | =T o 17/ 39



		2026-06-07T12:41:06+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




