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IN/Y P3) DD VPN YNNI PONNN ,OTINNIN,PIYIN 299D M TYOL ORINK 71PN PPN
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properties Test Test Testing
Method Value Frequency
.50 mm | (Minimum)
Thickness — mils (min. Ave.) D 5199 Nom. Per roll
* Lowest individual of 10 (mil) From
values 0-+10% | manufacturer
Density (min) D1505/D 792 | 0.940 g/cc 90,000 kg
Tensile Properties (1) (min. D 6693 9,000 kg
Ave.) Type IV 22 kN/m
* Yield strength 40 kN/m
* Break strength 12%
* Yield elongation 700%
* Break elongation
Tear Resistance (min. Ave.) D 1004 187 N 20,000 kg
Puncture Resistance (min. Ave.) D 4833 480 N 20,000 kg
Stress crack Resistance (2) D 5397 300 hr Per GRI GM
(App) - 10
Atlist 4
Carbon Black Content - % D1603 (3) 2.0-3.0% 9,000 kg
Carbon black Dispersion D 5596 Note (4) 20,000 kg
Oxidative Induction Time (OIT) 90,000 kg
(min. Ave.) (5) D 3895 100 min
(a) Standart OIT
- and- .
(b) High Pressure OIT D 5885 400 min
Oven aging at 85 °C (5), (6) D 5721
(a) Standart OIT (min. Ave.) - % D 3895 55% Per each
retained after 90 days formulation
-or- D 5885 0
(b) High pressure OIT /9min. 80%
Ave.) - % retained after 90 days
UV Resistance (7)
(a) Standart OIT (min. Ave.) D 3895 N.R. (8) Per each
-or- D 5885 50% formulation
(b) High Pressure OIT (min.
Ave.) - % retained after 1600 hrs
)
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(1) Machine direction (MD) and cross machine direction (XMD) average values should be
specimens each direction on the basis of 5 test

yield elongation is calculated using a gage length of 33 mm

Break elongation is calculated using a gage length of 50 mm
(2) the yield stress used to calculate the applied load for the SP-NCTL test should be the
manufacturer's mean value via MQC testing
(3) other methods such as D 4218 (muffle furnace) or microwave are acceptable if an
appropriate correlation to D 1603 (tube furnace) can be established .
(4) carbon black dispersion (only near spherical agglomerates) for 10 different views:

9 in categories 1 or 2 and 1 in category 3

(5) the manufacturer has the option to select either one of the OIT methods listed to evaluate
the antioxidant content in the geomembrane
(6) it is also recommended to evaluate sampled at 30 and 60 days to compare with the 90
days response.
(7) the condition of the test should be 20 hr. UV cycle at 75 °C followed by 4 hr.
condensation at 60 °C.
(8) Not recommended since the high temperature of the Std-OIT test product an unrealistic
result for some of the antioxidants in the UV exposed samples.

(9) UV resistance is based on percent retained value regardless of the original HP-OIT

value.
(@pn) oMoy NP7 .2
properties Test Test Testing
Method Value Frequency
1.50 mm | (Minimum)
Thickness — mils (min. Ave.) D 5994 Nom. (- Per roll
* Lowest individual for 8 out of 0%)
10 values 0%
* Lowest individual for any of -0%
the 10 vales
Asperity Height mils (min. GM 12 0.25mm | Every2™
Ave.) (1) roll (2)
Density (min. Ave.) D 1505/D 792 0.940 90,000 kg
g/cc
Tensile Properties (min. Ave.) D 6693 9,000 kg
3) Type IV 22 kN/m
* Yield strength 40 kKN/m
* Break strength 12%
* Yield elongation 100%
* Break elongation
Tear Resistance (min. Ave.) D 1004 187 N 20,000 kg
Puncture Resistance (min. D 4833 480 N 20,000 kg
Ave.)
Stress crack Resistance (4) D 5397 (App) 300 hr Per GRI
GM - 10
Carbon Black Content — (range) D1603 (3) 2.0-3.0% 9,000 kg
Carbon black Dispersion D 5596 Note (6) | 20,000 kg
Oxidative Induction Time (OIT) 90,000 kg
(min. Ave.) (7) D 3895 100 min
(a) Standart OIT
- Or_ .
(b) High Pressure OIT D 3883 400 min
Oven aging at 85 °C (7), (8) D 5721
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(a) Standart OIT (min. Ave.) D 3895 55% Per each
- % retained after 90 days formulation
-or- D 5885 80%

(b) High pressure OIT /9min.
Ave.) - % retained after 90 days

UV Resistance (9) GMI11
(a) Standart OIT (min. Ave.) D 3895 N.R. Per each
-01- (10) formulation
(b) high Pressure OIT (min. D 5885
Ave.) - % retained after 1600
509
hrs (11) o

(1) of 10 readings; 8 out of 10 must be >0.18 mm, and lowest individual readings must be >
0.13 mm
(2) alternate the measurement side for double sided textured sheet
(3) Machine direction (MD) and cross machine direction (XMD) average values should be
on the basis 5 test specimens each direction.

Yield elongation is calculated using a gage length of 33 mm

Break elongation is calculated using a gage length of 50 mm
(4) The SP-NCTL test is not appropriate for testing geomembranes with textured or
irregular rough surface. Test should be conducted on smooth edges of textured rolls or on
smooth sheets made from the same formulation as being used for the textured sheets
materials.
The yield stress used to calculate the applied load for the SP-NCTL test should be the
manufacture's mean value via MQC testing.
(5) other methods such as D 4218 (muffle furnace) or microwave are acceptable if an
appropriate correlation to D 1603 (tube furnace) can be established .
(6) carbon black dispersion (only near spherical agglomerates) for 10 different views:

9 in categories 1 or 2 and 1 in category 3

(7) the manufacturer has the option to select either one of the OIT methods listed to evaluate
the antioxidant content in the geomembrane
(8) it is also recommended to evaluate sampled at 30 and 60 days to compare with the 90
days response.
(9) the condition of the test should be 20 hr. UV cycle at 75 °C followed by 4 hr.
condensation at 60 °C.
(10) Not recommended since the high temperature of the Std-OIT test product an unrealistic
result for some of the antioxidants in the UV exposed samples.
(11) UV resistance is based on percent retained value regardless of the original HP-OIT

value.
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200 PVIN
Tests Unit Standards
Mechanical properties —
Mean values.
Tensile strength — wide MD/CD KN/m | ASTM D 4595- 15.0
width test Eongation — wide 86
width test MD/CD % 70
DIN — EN 29073
Tensile strength — grab test MD/CD N DIN 53858 1100
Elongation — grab test
MD/CD % | ASTM — D4632- 75
86
Tensile strength elongation MD/CD KN/m DIM 53857 15.0
MD/CD % 70
Tensile strength MD/CD KN/m NF-G 38014 18.0
deformation
MD/CD % 40
Test resistance, trapezoidal MD/CD N | ASTM — D4533- 500
85
Test resistance, trapezoidal MD/CD N 1000
NF-G 38015
CBR (mean value) N DIM 54307 2800
CBR (mean value — standard N ISO 12236 2500
deviation) Mullen burst 30
mm. KPa | ASTM-D 3786 2500
Hydraulic properties — mean
values
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Permeability covefficienrs
vertical at: 2kpa

20 kpa
10-3*mv/s 4.0

200 kpa
10-3*m/s UH 2.0

horizontal at: akpa
10-3*mv/s 0.6

20 kpa
10-3*m/s 7.6

200 kpa
10-3*m/s 3.0
10-3*m/s 0.7

Permeability 10 cm constant
Head 2kpa IM2+S Calculated 129
Permitivity S-1 NF - G- 38016 2.0
Trancemisvity at 50 kpa MD/CD 10-7*m2/s NF - G 38018 35
Transemisivity at 200 kpa MD,/CD 10-7*m2/s NF - G 38018 5.0
Water flow (I=1)at 100 kpa I/m hour Calculated 15.0
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