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GEOMEMBRANE TEST RESULTS
TRi Ciient: Arcadis U.S., Inc.
Project: ASARCO El Paso- Category 1 Landfill Cell 3
Material: Agru 40 mil Microspike LLDPE Geomembrane
Sample Identification: 832763-13
TRI Log # E2386-88-04
STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.
1 2 3 4 5 8 7 8 2 10

Thickness (ASTM D 5994)
Thickness (mils) 44 43 43 48 45 44 46 45 46 44 45 v 2

43 | <<min
Density (ASTM D 1505)
Density (g/cm3) 0933 0933 0933 0.000
Carbon Black Content (ASTM D 4218)
% Carbon Black 22r 231 | 2.29 Z! 0.03
Carbon Black Dispersion (ASTM D 5596)
Rating - 1st field view 1

— Rating - 2nd field view 1
Tensile Properties (ASTM D 6693, 2 ipm strain rate)
MD Yield Strength (ppi) 88 85 95 9 79 88 6
TD Yield Strength {(ppi) 82 101 94 20 93 82 7
MD Break Strength (ppi) 130 141 137 133 128 134 5
TD Break Strength (ppi) 114 137 122 115 123 122 ]
MD Yieid Eiongation (%) 32 34 25 23 30 29 5
TD Yield Elongation (%) 25 25 20 21 21 22 2
MD Break Elongation (%) 384 419 476 466 474 444 41
TD Break Elongation (%) 521 525 489 504 539 516 19
MD Machine Direction TD Transverse Direction
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Interface Friction Test Report

Client: Arcadis
Project: Former Asarco Smelter
Date: 03-10-2014 to 03-14-2014

TRI Log#: E2388-16-06

Test Method:

John M. Allen, P.E., 03/14/2014

ASTM D6243 Quality Review/Date

Tested Interface: Bentomat DN GCL (10319) vs. Agru 40 mil LLDPE Microspike Geomembrane

(832763-13)
10000 Test Results
—— Peak Shear Stress (Linear Fit) —=—====== Linear (L.D. - Dotted)
Large
8000 + Peak | Displacement
2 (@3.0in.)
2 6000 Friction Angle
= (degrees): 21.4 16.2
T
% 4000 Y-intercept or
Adhesion (psf): 93 -17
Gas Shearing occurred at the interface.
0 - l + ——* {
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Normal Stress (psf)
Test Conditions
iy I Sl S A Upper Box & Bentomat DN GCL (black side) hydrated
b under 150 psf for 36 hours prior to
& 9 mounting
% 3000 + Lower Box Agru 40 mil LLDPE Microspike
E 2500 £ geomembrane (shiny side)
w o
1 Box Dimensions: 12"x12"x4"
% 1500 + §8
oo Interface Interface soaked loaded at 2.5 psi/hr to
o] Conditionina:  the shearing load which was applied for
a minimum of 16 hours nrior to shear
0 8 + i o
ot 0 P 25 5 Test Condition: Wet
Dspincenent (nches) Shearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 3
Eearing Slide Resistance (lbs) 11 56 103
Normal Stress (psf) 300 5000 10000
Corrected Peak Shear Stress (psf) 187 2094 3981
Corrected Large Displacement Shear Stress (psf) 126 1327 2938
Peak Secant Angle (degrees) 31.0 22.7 217
Large Displacement Secant Angle (degrees) 228 14.9 16.4
Asperity (mils) 31.6 33.0 30.6
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Interface Friction Test Report
Client: Arcadis TRI Log#: E2388-16-06 John M. Allen, P.E., 03/25/2014
Project: Former Asarco Smelter Test Method: ASTM D6243 Quality Review/Date
Date: 03-20-2014 to 03-24-2014
Tested Interface: Bentomat DN GCL (10) vs. Agru 40 mil LLDPE Microspike Geomembrane
(832763-13)
L Test Results
Peak Shear Stress (Linear Fif)  ======= Linear (L.D. - Dotted)
Large
8000 + Peak | Displacement
B I (@3.0in.)
n’ H
2 o0 | Friction Angle
(3} .
3 (degrees): 202 13.7
£ oy Y-intercept or
Adhesion (psf): 208 99
20 Shearing occurred at the interface.
e T ; , ; |
0 2000 4000 6000 8000 10000
Normal Stress (psf)
Test Conditions
R PR Upper Box & Bentomat DN GCL (black side) hydrated
3500 = under 150 psf for 36 hours prior to
& 3000 A mounting
= Lower Box Agru 40 mil LLDPE Microspike
E! : geomembrane (shiny side)
I.E 2000 + =
5 : e Box Dimensions: 12"x12"x4"
B
o f Interface Interface soaked loaded at 2.5 psi/hr to
- ‘:EA Conditionina: the shearing load which was applied for
E a minimum of 18 houirs nrior tn shear
0 L t ' 2 2 1 > + i o )
. o5 > o o Test Condition: Wet
Blsplacomant e 5) Shearing Rate: 0.04 inches/minute
Test Data
Specimen No. 1 2 3
Bearing Shide Resistance (Ibs) 17 56 103
Normal Stress (psf) 300 5000 10000
Corrected Peak Shear Stress (psf) 236 2205 3803
Corrected Large Displacement Shear Stress (psf) 164 1337 2535
Peak Secant Angle (degrees) 38.1 23.8 20.8
_Laﬂe Displacement Secant Angle (degrees) 28.7 15.0 14.2
Asperity (mils) 25.0 31.0 29.2
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