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1. Mass per unit area in accordance with DIN EN 365 (05.95)
Test principle

The mass of 10 circular specimens were measured with an accuracy of 0.001 g. The calculated mass was
rounded to 1 g/m®.

Specimen
The diameter of each specimen was 200 mm.

Results

The results are quoted on page § (mean) and in enclosure A1,

2. Thickness in accordance with DIN EN 964 T1 (05.95)
Test principle
The thickness was measured at 10 round specimens, taken at random from the sample, using a flat loading
area of 25 em? at a load of 2 kPa at an accuracy of 0.001 mm and recorded to the next 0.01 mm.
Specimen
The specimen for the weight was taken; this was round spacimen of a diameter af 200 mm.

The results are quoted on page § (mean) and in enclosure A1,

3. Tensile strength / strain at maximum load in accordance with DIN EN 1S0 10318 (06.28)
Test principle
The specimeans were tested at constant crossheadspeed in an electromechanical PC-controlled testing
machine Instron 5567 (30 kN). The force/deformation curve is recorded. The strain was measured with a
video-extensometer between two reflective points. The accuracy is better than 1 %. The test parameters are

printed on the record. 2 typical records are given in enclosure A2 — A3,
The strain rate in machine direction (MD) and cross machine direction (CMD) was 20 £ 5 %/min,

Specimen

From the material 5 specimens of 200 mm x 300 mm were taken in machine direction and 5 in cross machine
direction.

Results

For geogrids or composites with linear loadbearing elements the number of strands per m is counted. The

values in kN/m are related to the number counted.

The results are quoted on page 6 {(mean) and in enclosuras A2 - AJ,

13525 Benchla 01200280t
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4. Water permeability (normal to the plane) without normal load in accordance with DIN EN IS0 11058
(06.99)

Falling head

Test principle
A single-layer, unloaded specimen is passed by water in a direction normal for its plane with falling head.

\When this is done, the dependency of the specimens’ permeability on the difference in hydraulic height H is
determined in a measuring procedure, The tests are carrisd out with a semi-autormatic testing device made by

the company Ecomess. The processing and evaluation of the readings are done with GE-TE-FLOW K, a
data-acquisition program.

Before mounting in the test device, the specimen is stored in de-aired water for 12 h.

Test parameters

Specimen =75 mm

Diameter of specimen supplied with | & 678 mm

water

Mumber of specimens 5

Difference in hydraulic height 0=H=540 mm

Water de-aired

Testing device Ecomess Type GE-TE-FLOW-K
Results

The results are quoted on page 6 (mean) and in enclosure A1

135S Benchiie 1o 200265



o

Test Report Mo, 1.1/13525/470.1-2002e  page 4 tBU

5. Characteristic opening size Oy in accordance with DIN EN 1SO 12956 (06.99)

Test principle

A specimen of a diameter of 200 mm (sieving diameter 160 mm) is fixed in a plastic cylinder on a sieving
machine. 140 g of the standard soil (grading in enclosure A4 — A6) are sieved passing vertically through the
specimen at a vertical oscillation during 10 minutes with continuous irrigation (sieving machine: Retsch VE
1000, frequency 50 cps, double amplitude 1,5 mm).

The initial amount of granular material, the material passed and retained are typed in a spreadsheet (table 1
as in enclosure AS — A7),

The granular material passed through the individual specimen (3 or § specimens) is combined and the
particle size distribution is determined.

The cumulative percentage of the passed granular material against the corresponding sieve size is plotted on
a semi logarithmic scale (enclosure AS — AT)

The characteristic opening size O of the geotestile is equal to the dag of the particle size distribution curve
of the material passing the geotextile, i.e. Qg = dso.

Results
The results ars quoted on page 6 (mean) and in enclasure AT,

6. Cone drop test in accordance with DIN EN 918 (02.96)

Test procedure
& stainless steel cone was dropped from a distance of 500 mm onto the center of the specimen,
The degree of penetration was measured by insertion of a narrow-angle graduated cone into the hole.

Specimen
From the matarial 10 specimens & 200 mm were taken.

Results

The results are guoted on page 5 (mean) and in enclasure A1.

13525 BenchUa 7012002 ey
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Determination of the resistance to weathering in accordance with ENV 12224 (10.96)
Test principle

Specimens of the material were exposed to periods of water spray during a continuos UV exposure,

The change in tensile properties of exposed specimens to unexposed reference specimens was determined.
The used exposure apparatus was an Global UV Tester, Fa. Weilk (Licence BAM). The used light source
were flugrescent UV-Lamps in accordance with 150 4892-3. The flucrescent tubes are used for 2000h and
the time dependent loss of radiation is controlled by increasing voltage,

A cycle involved:

- 5h dry UV exposure with a temperature of 50 £3°C and a relative air humidity of 10 £5%

- followed by 1h spray with conditioned water at 20 £3°C. The radiation is continued while spraying.

54 cycles (323h) were carried out to get 50 MJ/m? total irradiance, corresponding to & months of typical
weaather conditions in middle Europe (according to German regulation)

The properties of the exposed- and reference specimens were determined in accordance with DIN EN
29073 T3,

Speciman
From the material 20 specimen of 50 mm x 300 mm {10 for exposition and 10 reference specimen) were
taken.

Results
! Specimen Tensile strength Strain at maximum force
in N in %
Refarlence Equsad Raferlence Exposed
specimen specimen specimen specimen
1 . 211 264 17.3 238
2 222 224 226 18.7
3 220 217 19.9 213
4 277 271 19.1 24.4
5 283 241 s 241
5 253 243 233 28.4
7 228 239 24.0 15.7
8 225 268 17.3 23.5
9 251 177 26.8 18.1
10 210 176 | 140 16.9
Meaan 238 232 21.9 | 21.6
Standard deviation 26.5 34.2 ' 5.86 4.23
Coefiicient of Variation 11.1% 14.7% 26.8% _ 19.6%
Change in properties
Material Tensile strangth | Strain at maximum force

Delta-TERRAXX | -25% -1.4 %

12525 Banioht'd 0. 1-2002etnt



Test Report No. 1.1/13525/470.1-2002e  page & tBU

et

Date: 05. November 2002

Ref.: bribt
Summary of results Test Report No. 1.1/13525/470.1-2002e
Order by: Ddrken GmbH & Co. KG, Wetterstralie 58, 58313 Herdecke
Material: Thermical bonded PP-nonwoven
Delta-TERRAXX
(declaration by Dérken)
Test Standard Unit Results
mean standard- coefficient
deviation of variation
X g vin %
Mass per unit area DIM EN 985 .
(05.05) gfm 101 4.6 4.5
Thickness DIN EM 964 T1
(05.95) mm 0.43 0.02 5.1
Tensile strength DIN EN IS0
MO 10319 kMfm 8.0 0.81 12.6
CMD (0B.98) kM/m 65 0.45 6.9
strain at maximum load DIN EN ISD 10318
MDD (06.98) % 4186 9.14 22.0
CMD % 47.2 3.25 71
Water permeability DIM EN IS0 11058
Vlusp-Index (falling head) (06.99) mfs 8.5E-02 !
1. sample DIN EN ISO .
Characteristic opening size Ogg 12956 (D6.99) mm 017
2. sample DIM EN 150
Characteristic opening size Oy 129586 (06.99) mm 0.17
Cone drop DIN EN 918
(02.96) mm 30 6.0 18.9
Determination of the resistance ENV 12224
to weathering (10.98)
changing tensile strength / strain o -25 e -
at maximum load G -1.4

C{ -~ gﬁf ké&a g

Dipl.-Ing. (FH) Staubermann

13525 Benchird 70 1- 2002wty
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Test-Report No:

Institut fiir textile Bau- und Umwelttechnik, Gutenbergstr. 29 48268 Greven

1.1/13525/470.1-2002

In-plane water flow eapacity DIN EN ISO 12958 (06.99)

Hydraulic Test MNormal compressive stress in kPa / Thickness in mm
Gradient | direction 50/~ | 200 | |
i Quiressiaradien N M8 1 X107 Wimixs)* bei 20°C

01 MD

0,3 MD

1,0 MD

0.1 CMD

0.3 CMD

1,0 CMD

Contact surfaces:

" Mean of 3 specimen

Company: Dérken
Matarial: DELTA-TERRAXX
Date: 30.08.2002
Sample| Mass mp.a |Thickness Ogy Cone drop
DIN EN 965 DIN EN 964| ™1 % 59 | DiNEN 918
Mo. q gfm? mm i mm
1 3,096 a9 0,41 0,17 28
2 3,132 100 0,44 0,17 33
3 3.154 100 0,46 36
4 3,036 97 0,39 28
5 3,175 101 0,43 24
3] 3,301 106 0,43 22
7 2,883 a2 0,41 34
B 3,242 103 0,43 39
9 3,305 105 0,45 23
10 | 3383 107 0,45 35
X 3,169 101 0,43 0,17 30
] 0,14 4.6 0,02 6,0
W% 4.5 4.5 51 19,9
x-S

Water permeahility DIM EN 150 11058 (06.99)
Wliyso 4 H = 50 mm

Specimen No.

mis

o L R =

8,6E-02
8,6E-02
7,4E-02
8,5E-02
9,2E-02

Mean
Max
Min

8,5E-02
9,2E-02
7 4E-02

SZ00Z-1 0LPISZGEL/L | "ON Moday 1saL

Ly aunsopoua
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Tast Report Mo. 1.1/13525/470.1-2002e  enclosura A2

tBU GmbH. Gutenbergstr. 28. 48268 Greven

(BY

Parametertabelle:
Prifnorm: DIN EN IS0 10318 Strg./m:
Kunda: Dérken Probenbreite: 200.00 mm
Auftragsnummer; 11“3525!4?[}1'2‘&(126 Einspannlanga: 100.00 mm
Material: Delta-TERRAX - MD Wegaufnehmer: Vidza
Datum: 29.08.2002 Vorkraft 10.00 N
Prifer: cs Prifgaschwindigxait: 25.00 mm/min
Krafiaufnehmear, 30 kN Probenhaltzr: hydraulische Spannzeugs
Klima: 24°C | 72% Bamerkung:
Ergebnisse:
Fm Fm Am
(xN) (xN/m) (%)
1 1.400 7.00 41.95]
2 1.283 6.44 55.45|
3 0873 4.85 29,63
‘ 1.180 5.80 41.78|
5 1.129 5.64 33.83)
Seriengrafik
1.6 4
1,4 < o
1,2 <
= . 10 o
5 08- ;o
2 1 r' i
DFE al? I ;.
0,41
0,2 z
0,0 - ; : . -
0 100 200 300 400
DehnunglVidzso] (%)
tatistik:
Fm Fra A
(kN (ki) (3:)
| Bimeiven 1.154 557 4162
lS:d. ASvi. .152 0.81 S.14
Var, Kpafiz 13,553 13.57 2157




Test Report No. 1.1/13325/470.1-20022  enclosure A2

tBU GmbH. Gutenbergstr, 28, 48288 Grevéﬁ

(BY

2arametertabelle:
Prifnorm: DIN EN ISO 10318 Strg./m: e
Kunda: Dérken Probenbreite: 200.00 mm
Auftragsnummer; 1.1/13525/470.1-2002e Einspznnldnga: 100.00 mm
Material: Delta-TERRAX - CMD Wegaufnehmer: Vides
Datum: 23.08.2002 Vorkraft 1500 N
Prifer: cs Prifgeschwindigkeit: 25.00 mm/min
Kraftaufnehmer. 30 kN Probenhaltar: hydraulische Spannzzaugs
Klima: 24°C 1 72% Bemerkung:
Ergebnisse:
Fro Fr Am
(xN) (xN/m]) (%)
1 1.243 6.05 §1.42
2 1.283 £.43 44.I;‘E|I
3 1.357 678 49.21
- 1.228 6.14 47.87
5 1.428 T.14 43.51]
Seriengrafix
1,6 5
1,4
i | R
1:2 B i S -" H'-.'. 27
Z 1,01 f.
= i i
= nge 3
o] 1 ¥ :
yi__ 'J _|':_ 1
0,64 i :
0,4+ L ’
0,2 - i
B,@ 1 1' T ‘ T i
0 100 200 300 00
Dehnung[Video] (%)
Statistik:
Fr Fro A |
(xN) (kN/m) (%! J
Mitialean | 1.302 851 47.1%]
Std. Adw., 6.052 0.45 3.35
Var, Koafiz £93s £5.83 7104




Determination of the characteristic opening size DIN EN IS0 12956

Test Report No: 1.1/13525/470.1-2002e Date: 30.08.2002
Material: DELTA-TERRAXX
wet sieving
specim en. s0il mass: soil passing: soil retained: soil loss: soil passing: variation from
9] [g] [a] [%] [%] average [%]
1 140 7423 B5,14 0,45 53,02 -1,21
2 140 79,73 59,84 0,31 56,95 6,11
3 140 71,46 67,75 0,56 51,04 -4 90
4
5 e
total = 420 22542 192,73 mean = 53,67
dry sieving of soil passing start mass: 225,42
ol mass _c:-f emplty |mass of si_eve and P o cumulgtive mass cumulaﬁue pelrc:ent A
sieve soil of soil passing of soil passing
mim _9g g g g Y% mm
<0,045 241,54 243,28 1,74 =0,045
0,045 330,22 361,45 31,23 1,74 0,77 0,045
0,063 324,06 39517 71,11 32 .97 14,63 0,063
0,080 324,86 349,76 24,90 104,08 46,18 0,080
0,100 328,26 361,72 3348 128,98 57,23 0,100
0,125 336 84 358,06 21,22 162,44 72,07 0,125
0,140 399,91 410,76 10,85 183,66 81,49 0,140
0,160 342 04 356,28 14,24 194,51 86,30 0,160
0,180 407,18 415,62 8,44 208,75 92,62 0,180
0,200 342,84 348,69 5,85 217,19 96,36 0,200
0,224 414 82 416,47 1,65 223,04 98,96 0,224
0,250 412,39 413,00 0,61 224 B9 99,69 0,250
0,315 353,25 353,32 0,07 22530 99,96 0,315
0,400 360 86 360,88 0,02 225,37 99,99 0,400
0,500 370,83 370,83 0,00 225,39 100,00 0,500
0,710 395,84 395 84 0,00 225,39 100,00 0,710
1,180 375,90 375,90 0,00 225,39 100,00 1,180
total = 225,39
loss = 0.01%

TEUWMesswerte!O20-12856/470,1-2002e x5
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Test Report Mo, 1.1/13525/470-20022  enclosure AS

particle size distribution curve of the test soil
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Determination of the characteristic opening size DIN EN 150 12956

Test Report Mo: 1.1/13525/470.1-2002e Date: 30.08.2002
Material: DELTA-TERRAXX
wet sieving
specimen: soll mass: soil passing: soil retained; soil loss: soil passing: variation from
(9] g] (9] [%] [%] average [%)]
1 140 76,22 63,06 0,51 54 44 0,58
2 140 74,9 64,55 0,39 53,50 =117
3 140 76,23 62,92 0,61 54,45 0,59
4
5
total = 420 227 .35 190,53 mean = 5413
dry sieving of soil passing stan mass: 227 .35
- mass of empty  |mass of sieve and ; : cumulative mass | cumulative percent :
ngglidae sieve s0il soil retained of soil passing of soil passing ieEhiEize
mm g g 8] g % mm
=0,045 241,56 24329 1,73 =(0,045
0,045 330,23 358,92 29,69 1,73 0,76 0,045
0,063 324 01 39577 71,76 31,42 13,82 0,063
0,080 324 88 350,37 25 49 103,18 45,38 0,080
0,100 328,23 361,83 33,60 128,67 56,59 0,100
0,125 336,82 358,93 2211 162,27 71,37 0,125
0,140 399 89 411,30 11,41 184,38 81,10 0,140
0,160 342,00 356,84 14 84 195,79 86,11 0,160
0,180 407 19 416,23 9.04 210,63 92,64 0,180
0,200 34279 348 51 5,72 219,67 96,62 0,200
0,224 414,76 416,21 1.45 22539 99,13 0,224
0,250 412,34 41273 0,39 226 84 99,77 0,250
0,315 353,21 353,31 0,10 227,23 99,94 0,315
0,400 360,82 360,85 0,03 227,33 99,99 0,400
0,500 370,83 370,83 0,00 227,36 100,00 0,500
0,710 395,82 395,82 0,00 227,36 100,00 0,710
1.180 375,90 375,90 0,00 227,36 100,00 1,180
total = 227,36
loss = 0,00%

TEUMesswena/O80-12056/470.1-2002e
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